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INTRODUCTION 

We had the great honor of organizing the CBU International Conference 2016 (CBUIC 2016) on 

Innovations in Science and Education in Prague the Capital of the Czech Republic. It was truly a great 

pleasure for us to greet a lot of participants from many different countries attending CBUIC 2016! We 

firmly believe that the conference will become an important international event in the field of 

crossindustry discussion about innovations in Education and Science. 

CBUIC 2016 was organized by Central Bohemia University and Unicorn College, Prague, Czech 

Republic. Proceedings were published by Central Bohemia University. 

There were 139 papers accepted for presentation at CBUIC 2016, contributed by over 313 authors 

(more than twice the number from previous year) from 28 countries. We had four plenary speeches 

and several well-known scientists and experts, to give invited talks at different sessions. 

The purpose of CBUIC 2016 was to provide a forum for the participants to report and review 

innovative ideas, with up-to-date progress and developments, and discuss the novel approaches to 

application in the field of their own research areas and discuss challenges of doing science and 

innovating education approaches. 

We sincerely hope that the exchange of ideas on doing research, science and improving education will 

help the participants on one hand, and international cooperation sharing the common interest will be 

enhanced on the other hand. 

On behalf of the Organization Committee of CBUIC 2016, we would like to heartily thank our 

colleagues for all they have done for the conference. We would also like to thank the authors for their 

contribution to the proceedings; the participants and friends of CBUIC 2016, for their interest and 

efforts in helping us to make the conference possible. Also to the Editorial boards for their effective 

work and valuable advice, especially the CBUIC 2016 Secretariat and the CBU staff, for their tireless 

efforts and outstanding services in preparing the conference and publishing the Proceedings. 

 

Petr Hájek, Central Bohemia University  

David Hartman, Unicorn College 

Conference chairs 
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MODERN ENTREPRENEURSHIP AS A FACTOR FOR SUCCESS IN THE 
OPERATION OF TOURISM ENTERPRISES 

Kiril Postolov1, Marija Magdinceva Sopova2, Lidija Pulevska Ivanovska3, Tanja 
Angelkova Petkova4, Saso Josimovski5 

 
Abstract: Working without limits, changes in consumer preferences, and contemporary processes of global 
integration have changed the traditional concept of conduct for business enterprises. The application of the 
modern concept of entrepreneurship in tourism enterprises provides conditions for increasing efficiency. A 
focus on innovative approaches for basic activities, and continued allocation of total resources represent the 
main features of modern entrepreneurship. Modern entrepreneurship is the process through which the 
entrepreneur and employees are devoted to the opportunities at hand. This changes the concept of what 
constitutes entrepreneurship. The main objective of this paper is to show how the modern concept of 
entrepreneurship is a main factor in efficient operation of business enterprises. In this respect, knowledge and 
intellectual capital represent critical resources in operating and implementing information and communication 
technology as a necessity in coordinating business processes among tourism enterprises. The applied part of this 
paper involves practical research to perceive the presence of entrepreneurship. The paper concludes with 
proposing a modern entrepreneurial model as a main factor for improving business operations. The specific 
results will be indicated in the sphere of representation of teamwork, introduction of changes, staff training, 
introduction of innovations, and level of tolerance. 
JEL Classification Numbers: L26, DOI: http://dx.doi.org/10.12955/cbup.v4.735 

Keyword: efficiency, innovation, knowledge, entrepreneurial model, work promotion. 

 
Introduction 
The accelerated technological development and the evident patronizing development of information 
and communication technology are the basis for globalization in every area and aspect in the conduct 
of business enterprises. Working in global conditions creates limitless opportunities for job creation 
and profits. In order for a firm to be an entrepreneurial enterprise, their business processes must be 
managed in an enterprising way, regardless of the size of the enterprise (Drucker, 2005, p. 122). 
Improving operations and increasing efficiency of work is a challenge for any enterprise. The use of 
information and communication technology is a necessity for coordinating business activities. Also a 
necessity for understanding change, the traditional concept of entrepreneurship indicates the means of 
how entrepreneurs should work. Entrepreneurship involves an opportunity to satisfy the needs of 
consumers and create a product that will do just that (Jones & George, 2008, p. 79).  
The development and introduction of modern entrepreneurship in the business operations of 
enterprises in the field of tourism involves constant introduction of new forms of conduct, 
encouraging teamwork, an entrepreneurial concept of corporate behavior, and highlighting the 
importance of human resources for the operation of enterprises. Regardless of the type of enterprise, 
continuous processes of development and improvement of human resources creates value for the 
competitiveness of the enterprise. The size and type of company are not a limiting factor in terms of 
applying the modern concept of entrepreneurship. The modern concept of entrepreneurship is 
associated with companies that are constantly prepared to recognize opportunities and have the 
potential and ability to use the obtained information.  
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Modern Tendencies in Development of Entrepreneurship  
The processes of globalization and integration require a new philosophy for the operation of 
enterprises in the field of tourism. For enterprises participating in the global market, the location of a 
business is no longer important, but rather how that business achieves efficiency. All enterprises, 
regardless of ownership, size, and financial capability, or type of business conduct, have begun to act 
entrepreneurial, applying the fundamental principles of entrepreneurial behavior and entrepreneur 
management. Modern entrepreneurship involves a focus on global business conditions, global 
innovation, entrepreneurial organizational culture, expressed flexibility, and innovative strategy in 
operations. This concept creates a new entrepreneur model. Modern entrepreneurship provides 
conditions for successful performance in the market, encouraging the competitiveness of enterprises 
and high efficiency. All companies should behave entrepreneurship as a precondition for successful 
participation in the global market (Tisen, Andrisen & Depre, 2006, p. 109). Modern trends in business 
operations of enterprises are changing the concept of business conduct towards assembly and 
establishment of an organizational structure that is most appropriate in terms of global operations. In 
terms of global operations, this is usually applied to three types of work organizations: multinational, 
interregional, and global. The concept of modern entrepreneurship involves a situation in which 
companies apply new ways of business conduct, new ideas within enterprises, and entrepreneurial 
philosophy that covers the entire operations (Covin & Miles, 1999, pp. 47-63). 
The modern concept of entrepreneurship focuses on essential elements of the entrepreneurial process: 
recognizing the opportunity, searching for opportunity, and committing to realize the opportunity. 
The Modern Concept of Entrepreneurship among Enterprises in the Field of Tourism 
Technological changes, the rising importance of information, and human resources are the basis for 
understanding the changes and modus operandi of the modern entrepreneur in the 21st century. The 
effect of information and communication technology in business operations includes identifying and 
understanding the economic factors that shape changes in order to create appropriate goods and 
services to increase income. New factors include the emergence of novel products and services, 
increasing value of time in global networking, and virtual operations. Tourism is a particular service 
sector that applies modern trends in operations. Dynamic developments, changes in all segments of 
operations, competition, and the demands of tourists in the tourism market are forcing firms in this 
sector to continuously update their knowledge. The need to introduce new services and products 
encourages the development of modern entrepreneurship in tourism, because it forces companies to 
consider the possibilities of expanding their offerings by introducing new products and services. 
Hence, many companies are responding to the rapidly changing technical requirements and consumer 
demand through entrepreneurial behavior (Antoncic & Hisrich, 2004, pp. 518-550). Using modern 
models of corporate entrepreneurship, or entrepreneurship development strategies, are a way of 
gaining and retaining competitive advantage and improving the operations of enterprises in the 
tourism sector. Enterprises participating in creating tourist supply, and that also apply the 
entrepreneurial culture, have implemented innovative behavior and are constantly prepared to 
introduce changes in their organizational structure and thinking among owners, managers, and 
employees of the company. 

The role of the entrepreneur today is very different to that previously. The dynamic aspect of the 
organization is the basis for identifying elements of the new paradigm. The basis for successful 
enterprises is creativity, antithesis, and unusualness. The role of the entrepreneur in modern 
enterprises today faces consumer needs and requirements in an environment that creates the 
possibility of designing features of innovative strategies with no previous organizational readiness. 
Successful companies use basic organizational capacities when using resources in innovative ways to 
reach goals that were once unreachable for them (Hamel, 2006). 

Creative use of resources, discovery of new, changing goals, and continuous “rejuvenation” of the 
company with new, young human resources revitalizes the enterprise. Creativity involves the 
possession and application of skills for combining ideas in one respect, or creating unusual 
combinations of more ideas in another. Although companies that encourage creativity operate in a 
specific way, creativity by itself is not sufficient for the modern way of working and creating new 
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values. As a result of the creativity necessary to produce useful products, services, or new methods of 
working, i.e., to apply innovations in business operations, innovative enterprises are characterized by 
their skill in directing creativity into useful results.  

In terms of developing and introducing changes in the workplace, enterprises need to encourage and 
foster innovative strategy in their operations. Possession of creative employees alone is not sufficient 
for an enterprise to be creative. The modern concept of entrepreneurial enterprises in the tourism 
sector is the identification and development of the following elements: employee knowledge, 
information, quality products and services, sustainable approaches, and use of modern information 
and communication technologies. Modern entrepreneurship can be applied to those businesses in the 
tourism sector that support innovation and teamwork, and value the role of staff in supporting and 
developing concepts of the operations. The motive for entrepreneurship is founded in the need to 
identify existing and new sources of customer dissatisfaction and develop opportunities for their 
solution and removal (Ramachandran, 2003, pp. 21-38). 
Rapid development of technology is fast creating competitive companies that promote products to 
become competitive enterprises and “win over” consumers. 
Providing Prerequisites for Applying Modern Concept of Entrepreneurship in the Enterprises 
in the Tourism Sector  
The tourism sector is a very dynamic market with high growth potential due to specific consumer-
tourism needs. Therefore, companies need to constantly adjust their concept of business operations 
and entrepreneurial behavior. This means applying original business processes and adapting these to 
the challenges of globalization and economic integration. Each company needs to simultaneously run 
three important business processes to promote, expand, and innovate (Drucker, 2005, p. 82). The 
enterprises in the developmental stage are characterized by discovering new job opportunities, 
introducing innovative ways of meeting demands of tourists, using modern technology, and change in 
approaches to employees. In modern enterprises, the usual way to change operations involves 
assessing existing ways in all aspects. The basic condition for applying this concept is the existence of 
an innovative organizational culture. 
The existence of organizational culture that encourages innovation provides certain conditions for 
applying this concept of modern entrepreneurship. Operational innovation refers to the improvement 
of business processes, such as, customer relations, relationships with staff, logistics, and similar 
processes. Management innovation is contained by introducing change management processes across 
the enterprise. The modern concept of entrepreneurship applies to those businesses from the tourism 
sector that support innovation, teamwork, and value the role of staff in supporting and implementing 
the development of operations. Volatility and unpredictability represent necessary conditions for 
innovation and creativity (Stacey, 1997, р. 18).  
Existence of an innovative organizational culture in enterprises means accepting the new style of 
behavior for the entrepreneur, as follows: 

§ Focus on the results of business operations where the entrepreneur defines clear, transparent 
objectives, given the existence of multiple solutions to a problem; 

§ Focus on openness where entrepreneurs attempt to follow all changes in the environment and, 
where necessary, take immediate actions; 

§ Use positive feedback information, where the entrepreneur is empowered through a process of 
constructive feedback at all levels in the enterprise; 

§ Apply small internal control where entrepreneurs introduce a minimum level of organizational 
control through implementing written rules, procedures, and regulations; 

§ Accept prejudice where entrepreneurs always insist on objectivity in all aspects of operations; 

§ Tolerate impractical activities where the entrepreneur knows how to listen to all opinions, 
including those considered unimportant or funny, because sometimes innovative processes 
may arise from these; 
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§ Tolerate risk in business conduct where the entrepreneur encourages all employees to innovate 
in operations and where eventual failure of some transforms into ability to learn; and  

§ Tolerate conflicting situations where the entrepreneur encourages open discussion and 
expression of opinions from every employee in the firm. 

Entrepreneurs must know the necessity of constantly innovating business processes and thus, enable 
increased productivity and profitability and ensure appropriate conditions for innovation. They must 
be directed towards major changes and innovate new principles. In an environment where new 
challenges dominate, it is the entrepreneur who needs to be inventive, untraditional, and sensitive to 
differing signs from an environment that is inventive and unconventional, with a necessity of 
terminating the traditional way of operating through introducing innovative ways, and understanding 
problems and their solution. The identity of companies that apply modern entrepreneurship varies 
according to five main elements: autonomy, innovation, proactivity, competitive aggressiveness, and 
taking risks (Dess, Ireland, Zahra, Floyd, Janney, & Lane, 2003). 
The concepts of modern entrepreneurship in companies specializing in the tourism sector are 
implemented by innovative employees. Entrepreneurs who understand the value of employees in 
developing the company in implementing the supply of tourists, apply the concept of modern 
entrepreneurship. 
The application of modern enterprising approach in the operation of enterprises in the field of tourism 
depends on representation of the following concepts of work: 

§ Creating specialized, flexible work teams; 

§ Networking and coordination of teams with the help of information and communication 
technology; 

§ Reducing hierarchy and introducing democracy in business decision making; 

§ Increasing employees’ autonomy and independence in decision making; 

§ Continuous investment in knowledge and education of employees; 

§ Continuous monitoring, assessment, and evaluation of intellectual capital; 

§ Building partnerships with customers and suppliers; 

§ Implementing continuous learning; and 

§ Encouraging innovation and creativity. 
Methodology and Research Results  
The research into modern entrepreneurship in enterprises in the field of tourism was undertaken by 
considering these concepts in the operations: representation of teamwork, introduction of changes, 
staff training, introduction of innovations, and level of tolerance. The study involved enterprises in the 
tourism sector of the Republic of Macedonia with practical research conducted in 58 companies from 
this sector during 2015. A questionnaire consisting of 15 questions was sent to 80 enterprises of the 
tourism sector in the country, with 58 responding to the questions.  
The results suggest that entrepreneurs or management of enterprises need to implement certain 
changes in management processes in terms of team work for all employees in their enterprise and for 
tolerance in overcoming conflicting situations. Entrepreneurs of all enterprises subject to the survey 
said they do not communicate transparently about problems in working with employees to improve 
performance. In addition, they do not listen to employees when required. In terms of preference and 
practice they apply the rules and procedures for the business processes. In case of errors in the 
operation, tolerance is almost nonexistent, either in terms of cooperation between employees or with 
the work itself. 
Most surveyed companies, i.e., 54% of those surveyed, have regular staff training activities, though 
the training related to actual work performed by the employees. In addition, the majority of 
enterprises introduced innovations in the business operations with minimum level of training for the 
staff operating the new business processes. The surveyed entrepreneurs did not practice frequent 
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conversations with their employees, but did give feedback to staff on results of operations in specific 
periods, through regular reporting on business conduct. 
Conclusion  
In modern working conditions, the process of globalization requires changes in fundamental rules and 
principles within business operations. Businesses that wish to stay competitive in the global market 
must adapt to new conditions in an appropriate way. The tourism sector is a very dynamic market area 
with high growth potential due to specific customer characteristics. Improvement of business 
operations and increase in work efficiencies is a challenge for any enterprise. The basis of a successful 
enterprise is constant introduction of new methods and forms of conduct. The introduction and 
development of modern entrepreneurship in the operation of tourism enterprises are driven by these 
basics: 

§ Emerging demands, where there is continued growth of the desires and demands of customers, 
for whom modern entrepreneurs attempt to have adequate supply; and  

§ Enterprise objectives, where developing objective for an enterprise need to be based on 
innovative resources and inventive adaptation of existing processes. 

Based on the results of the survey, to understand the representative situation in terms of                   
modern entrepreneurship in enterprises in the field of tourism, it can be concluded that the majority of 
companies surveyed introduce innovations, new forms of work, and new business processes. 
However, this cannot be said for encouraging innovative entrepreneurial culture because most 
companies had no research features for an innovative entrepreneurial culture. Therefore, companies 
who wish for their operations to thrive in a modern model of entrepreneurship have an               
opportunity to change their concept of work, by introducing programs of continuous training               
and job management, new ways of organizing business, information, and communication systems, 
and new management processes, that will prepare them for modern entrepreneurship. The             
modern entrepreneurial model has a main factor of enhanced performance, and consists of 
developing: 

§ new products and services, where modern entrepreneurs constantly develop an appropriate 
portfolio of new products and services by regularly introducing innovations, new forms of 
work, and encouraging teamwork and entrepreneurial concept of corporate behavior; and 

§ professional capability, where contemporary entrepreneurs and staff are directed towards 
continuous learning and increased levels of personal knowledge, skills, and abilities, which in 
the future will create new values. 
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INNOVATIVE METHODS OF MARKETING MANAGEMENT OF LUXURY BRANDS 
FOR EXAMPLE GUCCI'S COLLABORATION WITH THE FIAT COMPANY 

Anastazja Magdalena Kasztalska1

 

Abstract: Branding is a basic and necessary tool in marketing. Recognizable brands develop international trade, 

cooperation, and exchange of goods. Of late, luxury brands have entered a new level of marketing and customer 

interaction, whereas, previously, brands specializing in one sector of the economy, generally ignored others. 

Gucci is a luxury brand that has recently teamed up with FIAT, a company with a completely different profile to 

that of manufacturing in the apparel industry. The aim of this study was to establish whether customers buying 

products from Gucci were interested in its collaboration with the automotive industry and whether the Gucci 

brand had become more recognizable because of this cooperation. The conclusions were somewhat remarkable, 

with the Fiat 500, a product combining reliability and beautiful design, continuing to be immensely popular. In 

addition, the cooperation of both brands has brought large profits and a significant increase in awareness of both 

companies. Undoubtedly, the innovative marketing method of designing a new car model, in collaboration with a 

luxury brand, brings awareness to both brands. Further studies are likely regarding this unprecedented case of 

cooperation between a brand of luxury clothing and one of an automotive company.  

UDC Classification:  005.3, 658, DOI: http://dx.doi.org/10.12955/cbup.v4.736 

Keywords: Gucci, Fiat, Luxury, Automotive, management, marketing. 

 

Introduction 

The future of a luxury brands is a further intensive development and expansion into other market sectors. A 

growing amount of customers expects that the company to cater for their needs on many levels. Luxury brands 

meet the expectations of their customers, who, being satisfied with one kind of product, willing to buy other 

types of goods, it is important to be signed by the brand you trust and that implements their ideas regarding their 

own, developed and fostered the image. Brands create a coherent offer products that complement each other and 

form a unified whole, which is compatible with the character and style of the buyer and the objectives, miss ion 

and guiding idea in which brand believes and which performs a specific luxury brand or enter into cooperation 

with other well-known and respected company. Gucci brand has decided to cooperate with the Fiat brand.  

Gucci Brand and Fiat Brand 

A brand needs to be individual and distinctive in a way that differentiates it from another operating within a 

particular market sector (Jones and Slater, 1986). Today's large recognizable and trans-national brands involve 

personalities that are present in our culture and everyday life, such as sporting heroes, movie stars, and fictional 

characters. The way in which managers shape the brand image requires multiple strategies that are both practical 

and functional (Arnold, 1992). 

The basic and the most important feature of a brand is its portrayal of a product that is separate and distinct from 

products offered by other organizations. Separateness is an integral component of the product, exemplified in 

design, packaging, and complementary services. However, it is a component that is directly responsible for t he 

differentiation of the psychological aspect of the product as well. Products offered by the company, in a specific 

industry, are often very similar in terms of functionality, and the brand is the feature that makes the product 

unique and individual against others (Kotler, 1994). 

Gucci is a luxury Italian brand of clothing and leather goods, and is part of the Gucci Group, which is owned by 

French company, Kering. The company, Gucci, was founded by Guccio Gucci in Florence in 1921. The 

company produces €4.2 billion worldwide. It was listed as one of the 45 most profitable brands according to the 

Interbrand rankings of 2008 (The Top 100 Brands, 2008). Gucci is undeniably the best-selling and most 

recognized Italian brand, with 278 stores directly operated worldwide and numerous wholesalers and exclusive 

department stores as points of sale for their goods. In 2015, the brand was valued at USD 12.4 billion (Gucci 

Brand Value, 2015). From January 2015, the creative director, and the person responsible for the management of 

the company, has been Alessandro Michele (Foley and Zarga, 2015). 

Fabbrica Italiana Automobili Torino (FIAT) is the Italian automotive company, which has headquarters in Turin. 

This company, FIAT, was founded in 1899 by Giovanni Agnelli. It started producing cars July 11, 1899, with a 
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group of founders, including Biscaretti Roberto di Ruffia and Giovanni Agnelli. On this day in Palazzo 

Bricherasia, the founding act of "Società Anonima Fabbrica Italiana di Automobili" in Turin was signed. Thirty  

shareholders bought capital of 800 thousand Lires. After the takeover in November 1899, existing manufactures 

of automotive vehicles, the Ceirano brothers in Corso Dante, started the production of vehicles under the Fiat 

brand in 1900s. The first vehicle was a Fiat brand “3 1/2 HP” (Fiala, 2010). 

Today, FIAT is mainly engaged in the production of passenger cars and vans. It is a large industrial group that 

has focused its activities on the automotive industry. The company designs, manufactures, and sells trucks, 

buses, tractors, agricultural machinery, earthmoving machinery, engines, and in the past, aircraft (Podbielski, 

1986). 

On January 29, 2014, FIAT completed a five-year process of acquiring Chrysler. As a result of the acquisition, 

the company FIAT Chrysler Automobiles was formed with official headquarters in The Netherlands, and, for tax 

reasons, the operational center was located in the United Kingdom. The shares of the new company were traded 

on the stock exchange in New York and in Milan, with existing shareholders of FIAT offered shares at the ratio 

of 1:1 to buy into FIAT Chrysler Automobiles. In 2013, this company was the seventh largest producer of cars in 

the world (Balcet, Calabrese, & Commisso, 2013). 

Cooperation of Gucci Brand with the Automotive Industry, and in Particular with the Fiat Brand  

Recently, the Gucci brand has become recognizable in the automotive industry, and the FIAT brand in                 

the clothing industry. Before this arrangement, the Gucci brand collaborated with other car brands. Aldo            

Gucci expanded into new markets by signing an agreement with American Motors Corporation. A joint                

project involved AMC Hornet car and was the first to offer a special package of luxury finishes created by               

the famous Italian fashion designer. The Gucci version of the car had a red and green bar (hallmark brand)               

on the beige seats, interior door panels, and front fenders, while the initials “GG” were embossed in the 

headlining. The choice of exterior colors was limited to “snow white”, “olive green”, and “light green” 

(Iannacci, 2013). 

In 1979 and 1980, Gucci entered into a cooperation with Cadillac and co-created Cadillac Seville, which was a 

mid-size luxury sedan. The hood was crossed with the initials “GG” and the roof was covered with a vinyl 

coating that had a distinctive Gucci pattern, while headrests and armrests also had a characteristic pattern with 

red and green stripes. Interestingly, the trunk contained a full set of suitcases and travel bags, made by Gucci 

(Hyde, 2015). 

In 2011, with dual celebrations of the 150th anniversary of Italian unification and the 90th anniversary of the 

brand Gucci, Gucci and FIAT presented a joint edition, the Fiat 500 Gucci. This car was available in two 

versions: black and white. The black version had a shiny chrome interior, which sharply contrasted with white 

trimmings. The white version was finished in satin chrome in an ivory color, with black detailing that was a 

gentle contrast, compared with the black version (“Fiat 500 Cabrio by Gucci garners recognition as the 'best 

small convertible of the year' at SAMA convertible driver”, 2012). The car had colossal popularity and a crowd 

of supporters. The cooperation of two brands enabled the undoubted success of both (Successful Fiat 500 by 

Gucci edition makes an encore in the US, 2013). 

 

Figure 1:  Fiat 500 Gucci Black and Fiat 500 Gucci White 

 

Source: Akef (2011) 
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Methodology 

The survey was based on primary data, through collecting and analyzing answers to questions previously 

selected. The survey involved an interviewer obtaining respondent's answers to the prepared questionnaire. The 

interviewer prepared and distributed the questionnaire, which was appropriately arranged, grouped, and 

formulated with questions to be answered by respondents (the person answering the questionnaire; Holbrook, 

2005). 

The survey focused on persons with qualities defined below that were selected by the interviewer. The survey 

omitted persons that did not have the features being studied. An example was the study of the phenomenon of 

luxury Gucci car, where respondents were the only owners and observers of those cars or the supporters of Gucci 

Company who had a certain opinion about this brand. Individuals, who for various reasons were not interested in 

the Gucci car, were excluded from the study because they did not have the relevant experience and clear opinion 

about the exclusive car design (Lynn, 2014). 

The survey was sent by email to people who were actively participating in the life of Automotive and Fiat 500 

owners, as well as fans of the Gucci brand. The survey had 100 people participating and was conducted in 

January and February 2016. Respondents had a high degree of freedom of expression, because they could 

modify the questions and add their own observations and comments. Subjects were men and women, diverse in 

age, with the youngest age being 21 years and the oldest 64. Age and gender was not a major determinant in 

selecting subjects. The main criterion was the wealth of a person, i.e., one who could afford to be an owner of 

luxury cars, for example, the Fiat 500 or other products with the Gucci label that were the consequence of 

cooperation between Gucci and Fiat.  

 

Table 1: Results of the survey and data analysis 

26%

7%

21%

15%

22%

3%
6%

How do you find Gucci and Fiat cooperation?

Gucci brand has become more

recognizable

Fiat brand has become more

recognizable

I would like to buy Fiat 500

I bought a Fiat 500 for design

I became interested in the brand

Gucci after cooperation with Fiat

I am not interested in Fiat 500

Collaboration with Fiat brand

had no effect on increasing

recognition of Gucci brand

 

Source: Author 
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Most respondents indicated an increase in Gucci brand recognition, because of the cooperation between Gucci 

and the FIAT brand (26%), and this may be associated with an earlier lack of interest in the clothing brand, 

especially among men. Another large group were interested in the brand after Gucci’s cooperation with the 

automotive industry (22%). Respondents indicated that innovation was the combination of design in luxury 

clothing brand and the design in the car. Another group, almost as large as the previous two, would have liked to 

or had planned to buy a Fiat 500 due to its unique design and because they identified with the brand Gucci 

(21%). Some people were owners of the Fiat 500, and this group showed motives for purchasing, which were the 

cooperation of luxury brands to create their car, the desire to stand out, and the prestige of the Gucci brand 

awareness (15%). A few people acknowledged that because of the cooperation between these two brands, Fiat 

has become more recognizable (7%). It is worth noting that these respondents were young women who were far 

more interested in the clothing industry than automotive. Another group believed that the FIAT brand had not 

increased in popularity with the Gucci brand (6%). This group consisted of men who were not interested in 

clothing brands, but respected the well-known FIAT brand. The smallest group were those who were generally 

not interested in the Fiat 500 or the brand Gucci (3%). These people had cars of other makes and interest in other 

luxury brands. 

Conclusion 

Undoubtedly, marketing of luxury brands significantly increases a company's revenue. Survey research has 

shown that the cooperation of a clothing brand with an automotive brand, can increase the awareness of both. It 

follows that managers should seek new solutions and ways of advertising that sometimes may be 

unconventional, for buyer interest in their products. Based on the survey results, one can draw the following 

conclusions.  

Recognition of the brand influences one’s decision to buy such. There is a correlation between the degree of a 

company’s brand recognition and the company’s revenue, and this suggests that the more the brand is known, the 

greater the generation of the company’s profits. 

Marketing luxury brands increases their visibility and their demand, e.g., through cooperation with a well -known 

automotive company (FIAT). Marketing should promote and build brand prestige in the eyes of customers so 

that it becomes a desirable brand and is “eagerly-selling”. Demand for luxury goods is created by marketing that 

generates the need for prestige products which alone can satisfy the needs of customers. Fiat 500, which is the 

result of collaboration of two brands, was vastly popular and created huge profits for both brands.  

Managers of luxury companies should constantly look for new marketing methods in order to gain new 

customers and maintain the interest of regular customers.  
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CONSUMER BEHAVIOUR DURING ONLINE GROCERY SHOPPING 

Gabriela Hanus1 

 

Abstract: Today consumers can buy almost any product using the Internet. Online nutritional and grocery 

shopping is becoming increasingly popular. The aim of this paper is to present the conditions of online grocery 

shopping and consumers’ attitude towards buying food via the Internet based. The assessment is based on 

secondary information sources. With online grocery supermarkets there are no limitations connected with 

localization and opening hours, and consumers have access to a large range of stores and products online across 

the world. The most important advantages of online shopping are convenience and time saving, while the most 

significant disadvantages for consumers involve the risk of incorrectly valuating some products and 

apprehension about the selection and handling of perishables, such as vegetables, eggs, and meat products.  

JEL Classification Numbers: O35, DOI: http://dx.doi.org/10.12955/cbup.v4.737 

UDC Classification: 304 

Keywords: Grocery shopping, e-consumer, e-commerce, electronic retailing. 

 

Introduction 

The role of consumers in the market is changing with market development. The definition of consumer 

originates from the Latin word, consumens, which means to purchase (goods or services) for direct use 

or ownership (Rybowska, 2010). In the field of theory and practice of consumption research, particular 

attention is given to ‘consumer behavior’ and its determinants. According to Salomon: “consumer 

behavior is a process that includes pre-consumption, consumption and post-consumption phases. 

Consumer behavior is related to more than commercial issues, it also involves interactions with non-

profit organizations and government institutions. Consumers play several roles in the process of 

selecting, buying and using goods, services and experiences” (Solomon, 2013, p.2). 

E-commerce is becoming ever more popular among companies that are interested in wider market 

penetration, as well as among consumers who look for optimal methods of buying goods and having 

access to information about such goods (Karpińska-Krakowiak, 2014). According to the statistical 

office of the European Union, the number of consumers aged 16 to 74 having purchased goods and 

services for personal use through the Internet has incessantly risen, from 30% in 2007 to 53% in 2015 

(Eurostat, 2015). Most e-consumers are content with their shopping: 70% claimed they do not have 

any problems with purchasing online. In 2015, the most popular products bought online were clothes 

and sporting goods (chosen by 60% of e–buyers), accommodation and travel (52%), and household 

goods and toys (41%). The largest number of e-buyers is found in the United Kingdom (81% of all 

persons aged 16 to 74 order items online), Denmark (79%), and Luxemburg (78%). Online shopping is 

more popular among younger generations (16-44 years old) than those older (45-74 years old; 

Eurostat, 2015). Consumers gain proficiency in the virtual world. There are many new products on the 

Internet that were previously available in a limited way, such as fresh food products. It has been 

estimated by various authorities that grocery online shopping is becoming increasingly popular among 

consumers. There are numerous online supermarkets available, for example: Alma, Piotr i Paweł, 

Tesco, Auchan, E. Leclerc, frisko.pl, dodomku.pl, where consumers can find almost all nutritional 

products that they need (Karpińska-Krakowiak, 2014).  

The aim of this paper is to present the conditions of online grocery shopping and consumers’ attitude 

towards buying food using the Internet, with research based on secondary information sources. Hence, 

in this article, specific differences between online and conventional grocery shopping are presented, 
and advantages and disadvantages of online grocery shopping from consumers’ points of view are 

indicated.  

The Specification of Online Grocery Shopping  

Buying through the Internet is one of the most dynamically developing forms of trade (Ramus & 

Nielsen, 2005). Consumers in developed countries, for instance in the USA or in some countries in 
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Europe, have used the Internet for everyday shopping and the popularity of purchasing grocery online 

is increasing annually in both the USA and Western Europe (Bianchi & Andrews, 2012). As a result, 

there has been increasing interest in understanding consumers’ behavior with online grocery shopping. 

Managers of Internet grocery shops look for answers for several questions associated with consumers’ 

behavior, because this information helps to create an effective design and marketing strategy in the 

online shopping environment and provides a competitive advantage (Andrews & Currim, 2004; Rohm 

& Swaminathan, 2004). The specification of online grocery shopping is extraordinary with consumers’ 

behavior and attitudes in this area different to that expressed when buying more complicated products. 

When buying nutrition articles, consumers are not as involved in purchasing them as when they buy 

other products. The social and financial risk is lower, while routine, frequency, and repeatability of 

nutrition purchases are higher, so that consumers have more opportunities to verify and check 

products. These conditions are often the reason for unplanned and impulsive purchases (Walters, 

Toase, Hong & Mackel, 2005). The marketing specialists use numerous ways to persuade clients to 

buy their products, especially when consumers do not really need them.  

The electronic channels of food distribution have significant influence on conditions of consumer 

purchasing decisions. In grocery e-shops, customers can buy anything, at any time, and from every 

place; there are no limitations connected with localization and opening hours. The purchasing process 

is shorter than in traditional supermarkets. Consumers have had some experience with traditional 

shops, and thus, they do not need to spend so much time in ‘getting to know’ the assortment, 

compared with their first visit at a traditional shop. The assortment of grocery products online is 

similar to those offered in traditional trading places. At times, there is a lower range of brands for one 

product category, which leads consumers to buy retailer own-brands products. There is no large 

difference in prices among electronic supermarkets (about 7% including delivery costs). However, the 

individual stores have different policies for organizing delivery. For example, in some stores there is 

no possibility of being able to buy and then receive the product on the same day, and additionally, 

when it is holiday season, clients need to request delivery service at least two weeks in advance 

(Karpińska-Krakowiak, 2014).  

Consumers’ Attitude Towards Online Grocery Shopping 

For consumers to buy food online, they need to make several decisions including the selection of 

shopping network and place, financial matters, compiling shopping lists or choosing product brands. 

In literature, two approaches of analyzing consumers’ decisions can be found. The first is associated 

with the rationality of consumer behavior. According to this theory, consumers behave rationally, 

which means that they aim to maximize their satisfaction or their utility function (in economic terms). 

They are guided by order of precedence created by a social group to which they belong (in 

sociological terms) and look for logical arguments in the evaluation of their own actions (in 

philosophical and psychological terms). Their behavior is characterized by prudence, purposefulness, 

internal consistency, and calculation of alternatives. The second group of theoretical concepts is 

associated with irrationality of people’s decisions. In the framework of this theory, there are many 

factors that limit the most optimal purchasing choice, e.g., uncertainty, risk, limited time, and access to 

information. The consumers’ behavior is characterized by contingency, emotionality, impulsivity, 

unconsciousness, or hastiness. As several studies have shown, consumers make rational decisions 

towards goods of high interest and indicate a relatively high proportion of impulse and emotion in the 

case of purchasing often-used products, e.g., food. Many surveyed consumers admit that their food 

buying decisions are impulsive, emotional, and reckless. There are various sales techniques that 

generate immediate impulsive shopping, e.g., sales, coupons, additional discounts with a short expiry 

date, or free services such as delivery (Karpińska-Krakowiak, 2014).  

Several studies have attempted to define an e-shopper’s profile, especially in demographic and 

psychographic terms. There have been indications that Internet consumers earn more money that non-

Internet shoppers and are less risk averse, and more innovative and impulsive. These shoppers prefer 

that online shops are always open and find shopping from home is relaxing, easy, and time saving 

(Ramus & Nielsen, 2005). 

Consumers claim that the most important determinant and advantage of online business success is the 

convenience of online shopping. It is noted that there are various types of online shopping 
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convenience, such as access, search, evaluation, transaction, and possession convenience. Access 

convenience means that consumers can shop at any time and from locations such as home or office; 

they do not even have to leave their rooms. They can avoid crowds, serve no waiting times, and have 

access to products that are not normally available in everyday shops. Search convenience is related to 

the opportunity for researching and comparing products without physically visiting stores. Several 

improvements have recently been made with regard to the evaluation of shopping online convenience. 

The changes are mainly concerning the enhancement of descriptions of products by means of applying 

better presentation features, e.g., graphics and videos. In addition, peer evaluation systems boost the 

efficacy of buying products through the Internet. Such customer review systems make the decision to 

buy not only fast and efficient, but also effortless. Transaction convenience is associated with 

simplicity and ease of online payment. The online sellers know that complicated payment methods 

often cause consumers to resign from purchasing at the last minute. Possession convenience means 

that online shopping reduces consumers’ effort and time spent on purchasing products. Consumers do 

not have to leave their places to shop or wait in long queues (Jiang, Yang & Jun 2013). Consumers 

claim that in some cases it is difficult to shop at a traditional grocery supermarket, because of reasons, 

such as lack of a car, time, or physical strength to carry heavy items (Huang & Oppewal, 2006). As the 
research shows, the most significant convenience for consumers is that of enabling them to order 

groceries from home and then having these delivered, and this helps save time due to less visits to 

traditional retail stores (Verhoef & Langerak, 2001; Ramus & Nielsen, 2005). The advantage of online 

grocery shopping for consumers is that they have access to a large range of stores and products from 

across the world (Ramus & Nielsen, 2005). It is worth noting that a greater impact on the consumer’s 

preferences to shop for groceries online is possibly the saving of travel time more than the extent of 
delivery charges (Huang & Oppewal, 2006). 

However, there are some disadvantages of electronic grocery shopping. One is associated with the risk 

of incorrect assessment of some products. Some online product images are of the low quality or there 

is even no image of the product, what makes it more difficult to assess the actual size, weight and 

value of it. There is a lower probability for consumers buying new products online with there being no 

opportunity to taste and smell the product during shop presentation (Karpińska-Krakowiak, 2014). It is 

also noted that some personal needs are limited during shopping using the Internet, e. g., consumers 

need sensory stimulation and physically activity, and they are fond of learning while shopping. A 

similar situation relates to social needs, e.g., consumers need to experience social interaction, to feel 

the pleasure of bargaining during shopping, and communicating with other consumers. Nevertheless, 

there is a possibility of joining discussion groups on the Internet, so that e-buyers can communicate 

with others and this can partly substitute for traditional shopping pleasure. Other examples of the 

disadvantage of electronic grocery shopping might be the high costs of searching or the waiting time 

for delivery (Verhoef & Langerak, 2001). An important determinant of consumers’ intention to buy 

groceries through the Internet relates to their fear about selection and handling of perishables, such as 

vegetables, eggs, and meat products. Buying fresh products is connected with knowing product expiry 

dates, which is impossible online (Galante, López & Monroe, 2013; Toomey & Wysocki, 2009). 

Generally, prices on the Internet are considered to be lower on one hand, but on the other hand e-

consumers can miss out on special bargains in the traditional shops. Online shoppers are also worried 

about the problem of returning products that are ruined or not matching expectations. It should be 

noted that many consumers enjoy conventional shopping. They acknowledge that shopping trips to the 

supermarket have a social lure. Many families and friends find shopping an interesting way of 

spending time together.  

The results of the analysis of non-Internet shoppers show that some have objections to online systems 

of payment. These doubt that payment systems are sufficiently safe and do not want to share personal 

information, e.g., credit card details, while making payments online (Ramus & Nielsen, 2005).  

As several studies show, most surveyed respondents are quite satisfied with their online grocery 

shopping experiences. There are several groups of consumers who have unique reasons for shopping 

online. One specific group is mothers with young children in the household. Online shopping allows 

them to buy nutritional foods without taking young children to the supermarket or needing to seek 

someone to care for their children while they shop. The availability of online grocery shopping also 

helps consumers avoid appeals of their children to buy sweets. The next group, which is very positive 
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about online grocery shopping, is consumers with physical disabilities, who appreciate that they can 

shop for food through the Internet without problems of lifting and carrying groceries. It should be 

noted that an ageing population exists in many countries and minor physical limitations will probably 

increase, and this could mean a higher demand for home shopping and delivery services (Morganosky 

& Cude, 2000). 

Conclusion 

E-commerce is one of the most dynamically growing forms of trade. Consumers can buy almost 

anything through the Internet. Several studies show that there is a significantly increasing popularity of 

online grocery shopping. There are numerous differences between online and traditional shopping in 

this area. In grocery e-shops, consumers avoid the limitations associated with localization or opening 

hours. They can buy products more conveniently and faster. However, the most important advantage 

of online grocery shopping in the consumers’ opinion is the possibility of saving time (they do not 

have to leave home and wait in long queues). Though, online grocery shopping poses some risk in 

incorrectly valuating certain products because of the inadequate presentation on the website. In 

addition, online shoppers forego the opportunity of managing their choices according to the expiry 
dates of products. It should be noted that some personal needs are limited during online shopping, such 

as sensory stimulation or social needs. Generally, research shows that consumers are satisfied with 

their online grocery shopping experiences and their attitudes towards it are positive. Nevertheless, 

there are still many consumers who experience apprehension about electronic payments and sharing 

their personal information.  
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TRANSFORMATIONAL LEADERSHIP AND TRUST: A CASE STUDY 

Adriana Zaharia1, Carmen-Aida Huţu2

 

Abstract: According to previous research, an employee’s trust in his/her leader has been linked to: increased 

individual efficiency and commitment; increased organizational performance; effective team and organizational 

functioning where the tasks are complex and unstructured. Considering these findings concerning the positive 

influence of trust on various aspects of organizational performance, we used relevant theories in literature 

relating to trust in organizational settings and transformational leadership to devise our research framework that 

aimed at gaining a better understanding of leadership behaviors leading to higher degrees of trust by followers in 

their leader. The results of our pilot study in a Romanian small-to medium-sized enterprise show that leader’s 

behaviors such as enforcing observance of organizational rules, professional objectivity in employee appraisal 

processes, keeping promises and commitments, fairness, as well as leader’s professional competency are 

essential for achieving higher degrees of trust in intra-organizational relationships. In assuming the inherent 

limitations of a pilot case study leading to the necessity to further the methodological developments and follow-

up studies, our research confirmed obvious relationships between the targeted domains, transformational 

leadership and trust. Also, our findings confirmed that the trust element in organizational leadership has a critical 

impact on building long-term employee commitment and drive for achieving higher individual and 

organizational performance and success. 

UDC Classification: 308, DOI: http://dx.doi.org/10.12955/cbup.v4.738 

Keywords: transformational leadership, trust, intra-organizational relationships.

 

Introduction 

From a behaviorist perspective, leadership means respect, trust, and teamwork. A literature review 

regarding trust revealed Shockley-Zalabak, Ellis, and Cesaria (2000) defined trust as the 

organization’s willingness, based on its culture and communicational behaviors in relationships and 

transactions, to be appropriately vulnerable if the organization believes that another individual, group, 

or organization is competent, open, honest, concerned, reliable, and identifies as having common 

goals, norms, and values (p.8). This paper focuses on trust in transformational leadership of intra-

organizational relationships. Based on the current transformational leadership and trust literature,  

a methodological approach was developed and tested in a Romanian small- to medium-sized 

enterprise. 

Theoretical background 

Trust and organizational interdependences 

Many researchers accentuate trust as important in a range of organizational activities, such as 

teamwork, leadership, goal setting, performance recognition, and generally in mediation relating to 

collaborative behavior (e.g., Axelrod, 1984; Gambetta, 1988; Mayer, Davis & Schoorman, 1995; 

McAllister, 1995).  

Employee confidence in their leader has been linked to individual results, such as increased 

productivity and commitment to the organization and greater job satisfaction (Flaherty & Pappas, 

2000). Trust is also correlated with organizational performance features, such as sales and profit, or 

lower employee turnover (Davis, Schoorman, Mayer & Tan, 2000) and enables initiation of 

cooperative behavior between parties (Gambetta, 1988). Trust in leaders is particularly important for 

effective team and organizational operations, where the tasks are complex and unstructured and 

require high levels of interdependence, cooperation, and information sharing (Creed & Miles, 1996; 

Zand, 1972). 

Early research has defined trust as a specific individual feature, as Rotter (1967) stated, "an 
expectancy held by an individual or a group that the word, promise, verbal or written statement of 
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another individual or group can be relied upon" (p. 651). This approach ascribes to trust a meaning of 

faith, expectancy, or feelings that were deeply rooted in an individual's personality. In order to 

determine proper conditions for trust development, Rotter considered, in his initiative demographic, 

factors (family status, socioeconomic status, religion, and similar) and sociometric factors 

(dependence on others, gullibility, humor, popularity, and others). 

Starting from another premise, Swan, Trawick Jr., Rink and Roberts (1988) rated trust as an emotional 

trait, associating it to a feeling or an emotion rather than to a cognitive or personality trait.  

McAllister (1995) argued that these cognitive and affective approaches towards trust were 

complementary and should not be regarded as antagonistic. The cognitive dimension of trust is based 

on rational thinking, grounded on facts, while the affective dimension resides on the emotional 

perspective of the relationship. Thus, McAllister appreciates that cognition-based trust contributes to 

the development of the affective one being in close contact with the latter.  

In addition, Zand (1972) made an important contribution to research on organizational trust by 

introducing various concepts, such as influence, mutual control, and vulnerability. According to Zand 

(1972), Golembiewski and McConkie (1975), and Boss (1978), groups with a high level of trust show 

greatly significant differences in their performance level than the low-trust groups. Lendenmann and 

Rapoport (1980) followed this idea, underlining that groups focusing on trust are more likely to be 

effective than those lacking it. 

Transformational leadership 

There are numerous studies identifying the types of leadership behavior that increase efficiency. 

Transformational and transactional behaviors are often used to examine performance. Literature 

generally supports relationships between transformational leadership, transactional leadership, and 

leader effectiveness (Avolio, 1999; Bass, 1998). This "full range theory" includes both kinds of 

transformational and transactional styles. 

One behavioral category relating to the above is ‘contingent rewards’ that “refers to leader behaviors 

focused on clarifying role and task requirements and providing followers with material or 

psychological rewards contingent on the fulfillment of contractual obligations" (Antonakis, Avolio & 

Sivasubramaniam, 2003, p. 265). This is typical behavior of a transactional leader focused on task-

oriented behaviors (Colbert and Witt, 2009; Yukl & Van Fleet, 1992). In contrast to this behavior type, 

which includes clarification, explanation, or information giving as behaviors, there are also leaders 

who focus on relationship-oriented behaviors (Yukl, 2010).  

These behaviors are linked to the notion of transformational leadership (Bass, 1998). Behaviors, such 

as training employees, emphasizing the collective mission, and motivating by challenging, are 

essential in a transformational leader. Through these behaviors, transformational leaders pass core 

values and beliefs to the followers and create a climate in which employees are willing to work beyond 

the required standards and transcend their own interest for those of the team to which they belong 

(Podsakoff et al., 1990; Harter, Schmidt & Hayes, 2002).  

A salient factor in the relationship between transformational leaders and their employees is trust; this 

link was observed in several studies (e.g., Dirks & Ferrin, 2002; Dirks & Skarlicki, 2004). Dirks and 

Skarlicki (2004) stated that a leader, characterized by an effective transformational style, was likely to 

gain the confidence of their subordinates. The four components of transformational leadership: 

idealized influence, inspirational motivation, intellectual stimulation, and individualized consideration 

(Bass & Avolio, 1997), contribute to cognitive trust strengthening and boost affect-based trust, 

especially.  

Leader fairness 

Firstly, fairness is generally viewed as a key dimension in terms of ethical leadership style (Brown, 

Treviño & Harrison, 2005; DeHoogh & DenHartog, 2008; Treviño, Brown & Hartman, 2003). Brown, 

Treviño, and Harrison (2005) described fairness as being fair, trustworthy, and honest. In brief, 

leaders, who are fair, treat others with respect, without favoritism, and consciously aim to choose the 

appropriate response. Secondly, ethical leaders provide subordinates with a voice, listen to their input, 

and allow them to share in decision-making on issues that concern their tasks (Brown et al., 2005). De 
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Hoogh and Den Hartog (2008) labeled this “dimension power sharing”. Thirdly, fair leaders work 

transparently, clarify expectations, and communicate openly so that followers understand what is 

desired and expected of them, which has been labeled “role clarification” (De Hoogh & Den Hartog, 

2008). 

Genuine concern 

The first component of transformational leadership, i.e. individualized consideration, possibly 

embodies the most visible way in which a leader can create a relational connection with his followers. 

This kind of behavior indicates socio-emotional support in respect of employees and involves 

recognition of their differences and individual concerns. Leaders, who individually distribute their 

genuine concern regarding their followers’ problems, entrust them with various opportunities and care 

for their welfare. Therefore, subordinates feel impelled to respond to these efforts in the same manner, 

by initiating a social exchange, thus reinforcing the foundations of affective trust. Explicitly, Treviño, 

Weaver, and Reynolds (2006) argued that, ‘‘because leaders are caring, relationships with ethical 

leaders are built upon social exchange and norms of reciprocity’’ (p. 967). 

Goal-oriented leadership 

Goal-oriented leadership theory advocates that conscientious subordinates are able to perform 

effectively when leaders help them to understand the organizational goal priorities accurately. 

Notably, the research of Colbert and Witt (2009) concluded that conscientiousness was related more 

strongly and positively to performance among workers who perceived that their supervisors effectively 

set goals and defined roles, responsibilities, and priorities than among workers who did not perceive 

this type of goal-focused leadership. Colbert and Witt (2009) also suggested that the relationship 

between employee conscientiousness and performance is likely to be stronger among workers who 

perceive that their supervisors exhibit high levels of goal-focused leadership (p. 791). 

The present study explores trust in an actual manufacturing company in relation to transformational 

leadership, identified within the organization, in more detail to show how exactly leader behaviors 

influence the perceptions of their subordinates. We suggest that, apart from the extensive 

transformational leadership, the particular dimensions of fairness, genuine concern, and goal-focused 

behavior will promote employees trust in their leader. 

Methodology 

The presented research was conducted as a pilot case study within a Romanian SME, operating a baby 

car seat business in North-Eastern Romania. Since beginning, the company has focused on creating 

high quality, simple, and reliable products, by working on internal specifications to exceed 

international safety standards. With more than eight years of experience, the company has claimed 

three international patents and set new safety standards in products they have introduced to the market. 

The factory occupies 1000 square meters and has more than 30 workers that manufacture 66 000 

harnesses per month. In order to guarantee the highest possible quality level, a significant investment 

has been made within the Romanian standards,SR EN ISO 9001:2008 and ISOTS 16949:2009 quality 

frameworks, to achieve the certifications and provide a foundation for better customer satisfaction, 

staff motivation, and continuous improvement. 

Intended as exploratory and descriptive (Yin, 2009), the research methodology was based on an 

integrated approach aimed at investigating the degree of employees’ trust in their leader and their 

attitude towards various topics relating to leadership. The instruments were designed to minimize the 

researchers’ potential interference with respondents’ behaviors and the approach was primarily 

focused on corresponding aspects of the studied themes: trust as a key ingredient of transformational 

leadership.  

Success of transformational leadership was measured by the intensity of employees’ perception of 

their leader as being motivational, fair, and unbiased in interactions with each employee, as well as 

having potential to induce satisfaction and respect through applying work methods. 

A combination of qualitative and quantitative methods was used, as follows: 

 Stage I – semi-structured interviews, focus groups, secondary data analysis (company 

documents, statistical reports, and similar records) and direct structured observations were 
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conducted to debate and test key themes and variables related to trust and transformational 

leadership. 

 Stage II – a survey based on a structured questionnaire that included the main variables 

identified and tested in Stage I.  

For both the qualitative approach and testing of the quantitative instrument (Stage I) we used a group 

of five management representatives that agreed to participate in the study (non-parametric sampling 

approach; Henry, 1990). The participants were instructed to consider their leader’s competencies and 

behaviors in frequent work-related interactions. The group demographics were: all male, average age 

of 32.6 years (ranging from 23 to 38 years old), and average job tenure of 2.88 years (ranging from 9 

months to 4 years). Following the testing of the structured questionnaire, a calibration of the 

instrument was performed accordingly.  

In Stage II of the study, a survey was conducted using the calibrated instrument with all 32 personnel 

employed at the time, occupying various operating positions in the company (response rate = 100%). 

The group demographics were13 male (40.6%) and 19 female (59.4%), and average age of 33.2 years 

old (ranging from 22 to 55 years old; SD = 8.57), with a majority (53.1%) being high school graduates 

with an average job tenure in the firm of 2.77 years (ranging from 6 months to 4 years; SD = 1.16).  

The design of the quantitative instrument was based on 40 closed questions, adapted for use in this 

study from the Multifactor Leadership Questionnaire (MLQ) Form 5X (Bass & Avolio, 1995) and 

Trust in Supervisor Questionnaire developed by McAllister (1995). These questions were grouped in a 

series of 10 items to measure the following dimensions: 1) leader fairness, 2) inspirational or 

transformational leadership style, 3) genuine concern, and 4) goal-oriented leadership in connection 

with employee trust. 

The variables comprised ordinal data. A seven point Likert scale was used to measure the variables’ 

intensity, from “1 = not at all” to “7 = totally” (Nunnally, 1978). The validation involved both face and 

content approaches. Sampling limitations were that data related to a single point in time only and 

“elitist bias”, “acquiescence”, and “save face” types of errors were possible. 

Data Analysis and Results 

Cronbach's alpha coefficient was calculated for all variables, as follows: 

1) Leader fairness - Fairness ( = 0.814) was assessed using 10 items measuring a leader’s 

correctness and ethical behavior. Sample items included “Does his job professionally” and “He 

keeps his promises and commitments”.  

2) Inspirational leadership - Inspirational leadership ( = 0.907) was assessed using 10 items 

measuring a leader’s ability to inspire and create a sense of direction and purpose for their 

employees. Sample items included “Represents a role model for me” and “Offers a clear vision of 

what we can achieve in the future”.  

3) Genuine concern - Authentic concern ( = 0.903) was assessed using 10 items measuring a 

leader’s intuitive feel for the needs of their people. Sample items included “Shows concern for 

achieving my well-being” and “Offers a clear vision of what we can achieve in the future”.  

4) Goal-oriented leadership - Cronbach’s  was 0.905 for this dimension, which indicated a high 

level of internal consistency for the scale in this specific sample. Respondents revealed how the 

leader sets clear and specific goals based on experience, which they regard as achievable. Sample 

items included “Clearly explains the results I can get” and “Grants recognition/rewards when I 

achieve my work goals”.  

The success of transformational leadership in terms of the intensity of employees’ perception of their 

leader scored very high (ranging between 5.99 and 6.60) in all criteria. Means, scale variances, 

standard deviations, and inter-item correlations are presented in Table 1. 

Combining the scores in Table 1 with the qualitative data from individual interviews, direct 

observations, and focus groups, illustrated the main leadership characteristics for this case study were: 

proving competence in business activity, showing respect for employees, following the rules, 
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objectivity, honoring promises and commitments, correctness, and cultivating a sense of security and 

certainty at the workplace. 

Table 1: Descriptive statistics, reliability estimates, and inter-item correlations matrix 

Variables  s2 SD  1 2 3 4 5 6 7 8 9 10 

Leader fairness 6.60 16.77 0.65 0.814 
0.443 0.291 0.417 0.399 0.382 0.298 0.435 0.505 0.405 0.270 

Inspirational 

leadership 
5.99 77.83 1.17 0.907 

0.483 0.566 0.632 0.557 0.563 0.548 0.569 0.500 0.634 0.568 

Genuine 

concern 
6.12 71.29 1.13 0.903 

0.598 0.592 0.516 0.659 0.536 0.690 0.360 0.575 0.532 0.431 

Goal-oriented 

leadership 
6.25 59.55 1.01 0.905 

0.606 0.584 0.594 0.646 0.550 0.607 0.469 0.542 0.539 0.403 

 

 = Cronbach's alpha coefficient 

Source: Author 

Further, we performed inter-group correlations for the four series of 10 items, with results as follows 

(mean inter-correlations): 0.814 for fairness; 0.907 for inspirational leadership; 0.903 for genuine 

concern, and 0.905 for goal-oriented leadership. This construct is congruous to previous empirical 

findings (Avolio, Zhu, Koh & Puja, 2004; Liu, Siu & Shi, 2010). The overall Cronbach’s alpha was 

0.816. Combined, these results supported the behavior scales from the aggregation of leadership 

characteristics in respect to the level of trust granted by subordinates. Results from the inter-item 
correlation indicated a reliable aggregation (0.443 for fairness, 0.483 for inspirational leadership, 

0.598 for genuine concern, and 0.606 for goal-oriented leadership).  

The correlation intensities are consistent with previous work in this area (Van Knippenberg & van 

Knippenberg, 2005). Our analysis showed positive and significant correlations between leader fairness 

and the three other dimensions as follows: r = 0.557, r< 0.01 (2-tailed) for inspirational leadership, r = 

0.446, r< 0.05 (2-tailed) for genuine concern, and r = 0.448, r< 0.05 (2-tailed) for goal-oriented 

leadership.  

A leader’s professionalism is an inspiring factor for subordinates, and this translates to a high degree 

of trust regarding a leader’s competence to fulfill job requirements effectively. In addition, genuine 

concern and equitable behavior, as part of a leader’s fairness, positively correlated, showing a strong 

relationship underpinning trust as a mediator between employees and their leader. 

Results for the four dimensions of leadership, explored through the present study, show that 

relationships between fairness, genuine concern, and goal-oriented characteristics are sufficiently 

supported by trust within the organization.  

Conclusions 

The study found significant correlations between various aspects of transformational leadership             

style and subordinates’ trust in their leader. Namely, employee trust in their leader's behavior was 

based on a leader’s correctness, ability/competence, proficiency in creating a sense of security, and 

relationships at work. Especially, inspirational leadership was linked significantly and positively to 

employees’ trust in their leader, as reflected in results of the variable correlations performed in this 

case study.  

The research also showed that respect and fairness (respecting the rules, professional objectivity in 

assessing, and honoring promises and commitments), and competence are essential features that 

generate a high degree of trust among employees. A leader’s competence was regarded important in 
terms of the future success of the organization and workplace or job certainty and stability. Stability 

and professional conduct were linked to a leader's capacity to behave in accordance with the specifics 

of the leadership profile (competence in business activity, respect for employees, following the rules, 

objectivity regarding employee evaluation, honoring promises and commitments, correctness, 

cultivating a sense of security and certainty, and equitable distribution of tasks and resources). 

Furthermore, as presented in this research, goal-oriented leadership aspects such as job security and 
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continuity (r = 0.433, r< 0.05, 2-tailed) and a leader’s cooperation (r = 0.469, r< 0.01, 2-tailed) are 

pivotal in terms of producing trust throughout the organization.  

Finally, assuming the inherent limitations of a pilot case study, the conclusions are relevant in this 

study’s case only and should not be generalized. Nevertheless, obvious relationships were evident 

among the targeted domains of transformational leadership and trust, indicating a need for further 

methodological development and follow-up studies. 
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DEVELOPING RELATIONS WITH CUSTOMERS: PRESENTATION OF 
DIFFERENT VIEWPOINTS 

Alena Piknová1 

 

Abstracts: The theme of customer relations management is constantly being developed. The goal of this paper is 

to provide insight regarding customer relations from multiple viewpoints. This paper collates the recent 

information on the subject. Based on all entries, the most important factor for both the customer, and more so, 

the retailer, is customer satisfaction. The most important relates to the human being. The study examines 

research results of various authors and study identifies possible risks arising from the interaction of providing 

services and goods. 
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Introduction 

Operating a business, working with people, and maintaining peer and partner relationships, are 

mutually combined. Enterprises realize the importance of these for successful progression of their 

business. Customer relations involve building upon a base of intuition and social skills. This natural 

way is frequently effective and desired by customers. The leader has a position to indoctrinate the 

surroundings with a unique spirit or a corporate culture. 

The importance of sound customer relations is felt by entrepreneurs in the form of valuable references 

and by keeping the customer in further purchases and improvement of relations. This is the reason 

entrepreneurs are interested in relationships and their improvement. 

Customer relations involve risks, which can threaten business and potentially terminate business 

relations. For these reasons, this study examines risks arising from the interaction of providing 

services and goods. 

Relations Based on Interaction 

The study first examines the relationship between a customer and a retailer as an interaction.  

The perception of a customer as one buying products is not the most beneficial for long-term              

relation development for all involved. Possibly, a better way is to develop relations                                  

based on cooperation and considering the customer as a human being rather than 

a company. Customers are people, who make decisions and with whom business owners                      

converse and build relations. This is supported by the statement: “Since successful sales                                

is mainly based on building pleasant feelings, I suggest to focus on creating partnerships on                       

the base of transparency and honesty, which creates the space for mutual development” (Manažér, 

2015, p. 13). 

A supplier could err by considering increased sales turnover only through increasing customer 
quantity. Considering only the fulfilment of orders and claims of the dominant party is a risk. 

Cooperation provides many possibilities to improve products and find new innovations. One can fulfill 

the needs correctly only by knowing them precisely. 

Lesáková (2009), by showing opinions of multiple authors (Payne, Davidson, Hooley, and Saunders), 

suggested that the relation of a company with a customer (as an entity) cannot be created nor persist. 

Lesáková (2009) concluded that relations can only persist between individuals. This knowledge can be 

used in planning sales formats. 

Developing interaction between a customer and a retailer can be assisted by the work of Triznová 

(2014), which analyzed the company-customer relation and compared opinions of multiple authors 

with the common idea of relation being interaction. The writer suggested the idea was not relevant 
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whether exchanging products, services, or exchanging, and proposed a better explanation based on the 

ideas of the Nordic school, which according to Triznová (2014) claimed the quality of interactions are 

determined by the following areas:  

1. World of values in aesthetics, epics, ethics, and emotions;  

2. Economic world in economics, and effectivity; and 

3. Human world in energy, enthusiasm, and education. 

These areas cover the field of interaction between a company (salesman) and a customer. These three 

worlds provide information based on the qualitative evaluation of the customer and the acceptance or 

refusal of the company as occurs with customer relations. The author further noticed that the relation 

building process consisted of many encounters and stages. 

The relations between two parties require development. Lesáková (2009) divided the life cycle of 

customer relations into three stages: 

1. Establishing relations; 

2. Maturity and threat; and 

3. Revitalization. 

However, the author warned that the quality of encounters determined the length of each stage and the 

relationship as a whole. 

Relations Based on Moral Values 

Moral values are held long-term on a personal level. They surface with behavior during personal 

interactions. In a customer-oriented society, the relationship’s nucleus is the person and that person’s 

morality. The moral values of employees define the working atmosphere. The following will focus on 

three pillars of moral relations: devotion, loyalty, and customer satisfaction.  

Customer Devotion 

We present opinions of three different authors, considered to describe customer loyalty the most 
cogently. According to Karlíček and Petr (2011), customers build devotion from two factors. One is 

the supplier’s knowledge of their customer’s needs, which are bound by mutual business history, and 

allows the supplier to solve the customer’s problem or to offer an alternative. The second factor is the 

willingness of the supplier to find a solution and promptly solve the case to satisfy the customer when 

the problem occurs. The customer then perceives that changing their supplier means ending this 

worthwhile relationship and is not confident of finding a similar one elsewhere. The supplier’s 

communication creates value, which the consumer recognizes. 

Notwithstanding these statements, it is known that long-term customers comprise an environment for 

superior progress and enriched relations. 

Customer Loyalty 

Some customers continue buying products although they are unsatisfied with them. They remain loyal 

to the supplier. Customer evaluates their situation, supported by loyalty (Trnková, 2009). It is defined 

as “devotion, positive attitude; according to social psychologists a person is unable to be honestly 

loyal to more than two people, groups or movements” (Hartl, Hartlová, 2000, p. 295). This is 

important when realizing relations. 

The crucial part to customer’s loyalty was emphasized by Shuller’s words: “Complete, engaged and 

loyal employees, as well as keen, devoted customers – not products and offers – are the strategic factor 

of a company’s success” (Trnková, 2009, p. 8).  

One possible condition for an organization to gain such loyal customers is to have loyal employees. 

Customer Trust 

Rather than talking about trust, is better to create it through one’s behavior, through keeping promises. 

More important than a human need to trust someone, is the human need of feeling trusted by others. 

Examples from sociological studies are given by Cram (2012), who also included examples of trust 
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from the economic field, and showed that in countries suffering from poverty, a high degree of 

mistrust was usually generated against foreign people.  

Nevertheless, socialization and cooperation are a natural essence of the human psyche,                          

despite the need to compete. Trust creates mutual bonds between people and trust is repaid                       

with trust. Internet sales is a specific environment, since it lacks personal contact, trust                                 

is slower to develop. The factors for growing trust in this environment are branding,                     

certifications, flexible cancelation policies, warranty conditions, money back guarantees, and excellent 

services. 

Customer Satisfaction  

The customer expresses satisfaction through loyalty and devotion to the supplier. Companies use many 

ways to acquire and retain customers. With the influence of the human factor, a relationship is 

developed between the two parties. One can never document or copy a relationship, or  

a communication, as it is too personal. However, it is possible to transfer information.   

Cram (2012) mentions the research of the Japanese professor, Noriki Kano, who found that when 

analyzing services, it was necessary to analyze the technical component separate from the level of 

customer satisfaction. Kano recorded situations where the customer remained unsatisfied even after 

having their needs met. Kano divided the factors that affect customer satisfaction into performance, 

arousing delight, and basic requirements.   

Relations as a Competitive Advantage 

When intending to approach an organization or a customer as a supplier, it is best to have  

a competitive advantage. This can be gained by enhanced knowledge of the status, needs, values, and 

goals of the consumer, gained from new knowledge and experience of the supplier. To achieve a 

competitive advantage, it is necessary to have advanced knowledge of one’s possibilities and 

drawbacks, the customer’s situation and expectations, the competition, and the whole macro- and 

micro-sphere of the market. “If you don’t know what the customer needs, very quickly they can go to 

a competitor who understand them better.” (Kuchař, 2012, p. 11) 

As has been shown many times in business, building long-term relations with customers is important. 

It is important to develop relations from both sides, with decreased interest, as much as possible, in 

gaining from the other for one’s own profit. Salespeople, who are well trained on how to persuade the 

customer and mesmerize them with learned phrases in every occasion are easily recognized. On one 

hand, this salesperson discourages the customer. On the other hand, through these escalated relations, 

the customer can negotiate a lower price or free goods and services, without regard or respect towards 

the supplier. The responsibility for creating valuable relations lies with both participants.   

Burger (2010) divided organizations into those focusing on their competitive strategies, those focused 

on customer service, those on the product, and those on the price. These are the capabilities that 

organizations use in relations to influence customers. 

Relations as a Process 

The next viewpoint is development of relations as a process. 

Authors, such as, Vaculík and Kruppa (2006), referred to customer relations in three dimensions: 

information, conversations, and emotions. As a process, the importance is on the perception of the 

company. Furthermore, where the company has a product to offer the customer, one that fulfills its 

value, it is unimportant whether it is a product or a service as the product is the relation and the 

process between the participating parties. Because products are perceived as processes, their value is 

perceived as an integral part of the relations. 

Based on the perception of offering a product as a process, for customer relations, constant product 

innovation is not important to maintain value for the customer. However, the development of customer 

relations is perceived as an innovation. The relations process has a competitive advantage. Even 

multiple sales of the same product to many customers can be unique every time.  
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To create functioning customer relations, as described by Vaculík and Kruppa (2006), it is necessary 

for the organization (supplier) to build upon its experience, skillfulness, and know-how. Their 

recognition for having a suitable method for customer relations defines the competitive advantage. On 

all three levels, building relations depends on the cooperation of both parties. 

Possibilities of Risk in Customer Relations  

The following paragraphs present a number of effects that could worsen the relations between  

a company and its customers, despite their positive intentions. 

Unified Standard to Customer Interaction 

According to research into customer demands, the perfect customer approach requires the company’s 

behavior to be homogeny, and for all employees to approach the customer in an informed and 

professional way. The employees of some companies must comply with a unified model in customer 

approach. The contrary, that emerges by an ambition for the best possible customer approach, is for a 

universal approach towards all customers. By universal approach, a space for individualization of 

customer approach is created. An impromptu opportunity for an exceptional gift or discount is 

foregone (Cram, 2012). 

Kuchař (2012) showed an example for improving communication. Instead of the usual phrase used for 

customer approach in a store, “Good day, how can I help you?”, (Kuchař, 2012) suggested it is more 

creative to approach the customer with: “Good day, have you ever been here before?” (Kuchař, 2012). 

When the answer was no, the salesperson then has the opportunity to introduce the shop to the 

customer and allow the customer the possibility of mentioning the reason for visiting the shop. Thus, 

the salesperson can learn the customer’s needs and react in a targeted way. When the answer is yes, 

the salesperson can talk about the new product assortment, discounts, and news about the shop in 

general (Kuchař, 2012). This practical advice can provide several advantages in the sales field. 

Long-Term Relations Do Not Fit Every Customer 

When creating customer relations with a long-term focus, as previously mentioned, a long-term 

relationship is not always possible. 

Lesáková (2009) explored the extent to which the customer wishes to be involved in the long-term 

development of relations with a company, and from research into 260 randomly selected and 

responding households on products such as, cars, and banking, insurance, and tourism offers, found 

the following: 

 23% of customers most probably maintain long-term relations with suppliers; 

 40% of customers want the possibility of relations with the suppliers but may not use such; and  

 37% of customers do not have a need for such relations.  

The contribution of this research for the suppliers lies in the knowledge that there also exists  
a possibility that customers may not have long-time relations with the supplier. 

Conclusion 

This paper provided a closer look at customer relations from the viewpoints of supplier and customer, 

in terms of interaction, moral values, competitive advantage, and the process itself. Although the risks 

that can enter and affect relationships were not covered in full detail, several issues and paradoxes 

were included to provide a preview on the topic through various pre-selected “windows”, considered 
to be of interest. 

The supplier and customer interaction, by which the creation of partner relationship was emphasized, 

was important as an interaction between human beings. The customer does not create a relationship 
with a company, but rather relationships are created based on values, economic contribution, and the 

human factor (the uniqueness, energy and enthusiasm of a person). The moral values on which 

customer relations are built are most important in terms of dedication, loyalty, and trust, which relate 

to customer satisfaction. Relations as a source of competitive advantage require knowledge of every 

detail of the status, needs, and values of the customer, not for the purpose of profiting in sales alone, 

but for benefiting both sides. In the area of customer relations, value is displayed in the process, which 
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evolves with each and every sales opportunity. The evolution of the relationship is perceived as an 

innovation with the attention focused on Customers Relation Management and the ability of the 
supplier to build it. 

As different elements enter the customer relation process, they are used by companies to enhance the 

relations. One is loyalty cards with the sophistication of their use aimed at the need to collect customer 

information and increase sales potential.  This generates significant risk for the customers, who do not 
perceive the threat and would rather avoid them. 

Although building excellent relationships is the ultimate goal, risks can occur with the customer 

relations management. The universality of the customer approach can have a negative influence on the 

customer. Even a long-term relationship of the customer and supplier is not appealing to each and 
every customer, despite the customer being satisfied with the provided service. 

The theme of customer and supplier is highly attractive, and its knowledge contributes to                

daily activities. It is eternally developing enabling further analysis and research into emerging new 
trends. 
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AN EMPIRICAL VIEW ON VALUE THEORY AND VALUE-BASED MANAGEMENT 

Marius Costin Daraban1 
 

Abstract: The main economic purpose of a business organization is to create value for its owner. The value 
concept is a complex notion that has developed alongside human history and reflects the concerns of human 
society through time. As a result of the value theory, the management of value has also emerged as an essential 
and accompanying activity. Value-based management emerged as a management philosophy rather than a 
management method. It consists of a change in mindset from managing resources or output quantities to value 
creation. The challenge is to identify or create the value flows and act upon these within the specific business 
organization to have proper value management. Value creation and value management will define the business 
organizations in the economy of the 21st century, which is governed by knowledge and information. The present 
paper focuses on the history and development of the value concept and the history and development of the 
management of value through value-based management.  
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Introduction 
Since the very early beginning of human history, mankind has tried to define and understand the 
concept of value. Scholars, intellectuals, academics, philosophers, and theorists have also tried to 
reason and comprehend the term ‘value’ by understanding how objects attained their value. During 
this time, different currents of thought have proposed various explanations to the concept of value. 
Explanations have not always pointed in the same direction. Similar, and alongside the development 
of the value concept, the management of value has had its fair share of evolvement and gaining of 
concerns.  
History of the value concept 
Value was one of the main concerns from the very early stages of human society development. One of 
the first philosophers that developed a theory related to the term value was Aristotle who understood 
that value is driven by certain needs that creates the basis of exchange as one of the very early forms 
of trade. Artistoles’ theory on value was not very thorough or sustained, being part of ethics and 
philosophy.  
A more detailed approach to the concept of value can be found in the 17th century. William Petty 
(1623-1687) focused on the search for the natural value. His theory is based on the assumption that 
the market price of any goods or services would fluctuate permanently around its natural value that is 
based on land and labor, as production factors. Richard Cantillon’s (1680-1734) theory of value 
identified Petty’s model and concluded that the core values of any good should be centered on land 
only.  

The value theory continued to develop over time with scholars such as Nicholas Barbon (1640-
1698), who assimilated the natural value of goods for their market price. Ferdinando Galiani (1728-
1787) in his theory of value argued that utility defined value.  
Adam Smith (1723-1790) published his groundbreaking work “Wealth of Nations” in 1776. In this, he 
adopted the value theory of Petty to takes it is a step further. Adam Smith was one of the first to 
define the concept of objective, intrinsic value as the value contained in goods and services.  
Smith’s theory was adapted and developed in the late 18th and early 19th centuries by David Ricardo 
and Karl Marx. David Ricardo (1772-1823) investigated Smith's theory and argued that value 
depended on the time requirements of labor for production.  
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Fogarty (1996) wrote of this: 

More precise and clearer than Smith, Ricardo stated that "Possessing utility, 
commodities derive their exchangeable value from two sources: from their scarcity 
and from the quantity of labor required to obtain them." Although he acknowledged 
that value could be determined by scarcity alone (e.g. rare documents), he felt that 
these were insignificant cases. His value theory therefore only applies to freely 
reproducible goods in competitive markets (Fogarty, 1996). 

Through the 19th century, Karl Marx (1818-1883) continued the value theory of Ricardo and 
developed his own view on the topic.  
Fogarty (1996) also wrote the following: 

According to Marx, the values of "All commodities are only definite masses of 
congealed labor time."… Like Aristotle, exchange of value or more appropriately 
exchange of 'just' value had for Marx, moral and judicial implications as well as 
economic ones. (Fogarty, 1996)  

John Stuart Mill (1806-1873) relinquished the Classical-Ricardian view for a view of an absolute 
value-based on his understanding that "The value which a commodity will bring in any market is no 
other than the value which, in that market, gives a demand just sufficient to carry off the existing 
supply.". (Mill, 1909). The origins of modern utility theory can be traced back to William Jevons 
(1835-1882), with his Theory of Political Economy and Carl Menger's (1840-1921) of Principles of 
Economics. Fogarty (1996) wrote that “both developed the new tool of marginal analysis in 1871 as a 
means of understanding value.” For the neo-classical school in the 1870s, the classical cost of the 
production theory of value was heavily contested. Neo-classical economists, like Jevons and Menger, 
developed their own marginal utility theory, which stated that "Value depends entirely on utility." 
They specified that, regardless of the costs of producing the goods, when traded on a market, the 
value becomes regulated by the expected utility of the buyer (Fogarty, 1996). 
Alfred Marshall (1842-1924) combined all classical views on value, with the marginal utility theory, 
and described value as the result of supply and demand. Fogarty (1996) noted the following about 
Marshall: 

 In general, however he felt that it was fruitless to argue whether demand or supply 
determines value as "we might as reasonably dispute whether it is the upper or under 
blade of a pair of scissors that cuts a piece of paper, as whether value is governed by 
utility or costs of production." . Any attempt to find one single cause of value as 
others had unsuccessfully attempted in the past, were doomed to failure. (Fogarty, 
1996). 

The following is from Wikipedia (Apr 4, 2016) on the Austrian School of economic thought:  

The Austrian School is a school of economic thought that is based on the concept of 
methodological individualism – that social phenomena result from the motivations and actions 
of individuals. It originated in the late-19th and early-20th century Vienna with the work of 
Carl Menger, Eugen Böhm von Bawerk, Friedrich von Wieser, and others.…Current-day 
economists working in this tradition are located in many different countries, but their work is 
referred to as Austrian economics. Among the theoretical contributions of the early years of 
the Austrian School are the subjective theory of value, marginalism in price theory, and the 
formulation of the economic calculation problem, each of which has become an accepted part 
of mainstream economics. Many economists are critical of the current-day Austrian School 
and consider its rejection of econometrics and aggregate macroeconomic analysis to be 
outside of mainstream economic theory, or "heterodox." Austrians are likewise critical of 
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mainstream economics. Although the Austrian School has been considered heterodox since 
the late 1930s, it began to attract renewed academic and public interest starting in the 1970s. 
(Wikipedia - Austrian School , n.d.). 

The following is from Wikipedia (Dec 26, 2015) on the subjective theory of value  

The subjective theory of value is a theory of value which advances the idea that the 
value of  
a good is not determined by any inherent property of the good, nor by the amount of 
labor necessary to produce the good, but instead value is determined by the 
importance an acting individual places on a good for the achievement of his desired 
ends. While the modern version of this theory was created independently and nearly 
simultaneously by William Stanley Jevons, Léon Walras, and Carl Menger in the late 
19th century it had in fact been advanced in the Middle Ages and Renaissance but did 
not gain widespread acceptance at that time. (Wikipedia - Subjective theory of value, 
n.d.). 

In the late 20th century, Georgescu-Roegen in his book, “The Entropy Law and the Economic 
Process”, (Georgescu, 1971, p.287) defines value as a result of life enjoyment. His value theory 
acknowledges the value concept, from Ricardo through to Marx, by illustrating the concept of value 
theory with objective and exact equations, as derived from the physics entropy law.  

“Value is a category which can change only with the advance of knowledge and which can be 
projected only on a dialectical scale of the order of importance.” (Georgescu, 1971, p.287) 

The concept of value was, and still is, in a constant state of development and refinement. The concept 
will evolve and transform alongside the development of human society. There is still no universal 
definition and understanding of it; only the constantly developing concept that is evolving alongside 
the development of human society.  

When talking about the concept of value in today’s business terms, it must be considered in relation to 
other concepts that have emerged out of the value theory for a better understanding as a whole. These 
other concepts include utility, marginal utility, and scarcity of a certain resource.  

Value can be measured by defining aspects of the concept, the intrinsic objective value, and the value 
concept driven by subjectivity, utilitarianism, and importance. It can be observed that at the start, 
value was a more practical and objective concept that was driven by daily and simple human needs. 
The more human society evolves, basic needs are embraced and the value concept becomes more 
complex and more subjective. The measurement of value is debated as much as the differences in 
theories of the value concept, which attempt to attain complete and thorough understanding of value.  

Over time, scholars and economists have attempted, foremost, to determine and define the value of 
goods or services for an individual. The concept of value for certain goods or services became more 
complex after it was linked to the exchange, because this approach introduced concepts like economic 
value, price, market price, and exchange price. Value is linked to price through the process of 
exchange of goods and services. The exchange of certain goods or services involves profiling a place 
of exchange, i.e. the market, as well as the market price and the involved parties in the exchange, i.e. 
the seller and buyer. Even though the concept of economic value is contiguous with market value and 
market price, it is not the same. Market price is defined by the price that enables the exchange of 
goods or services that are accepted by the seller and buyer, whereas market value is the value defined 
for the specific goods or services at an exchange that would be possible after considering competitive 
market conditions. 

Economic value is one way of measuring value. In today’s business terms, value is often associated 
with the amount paid for certain goods, services, or resources. It is associated with monetary worth or 
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usefulness of a commodity, and thus, often referred to as economic value. Economic value is the 
expression of goods and services able to generate income and therefore able to facilitate an economic 
exchange process. The economic value is measured relative to money by the capability, ability, and 
willingness of a buyer to spend a certain amount to benefit from the specific goods or services.  

Value based management 

The main and fundamental purpose of any business organization is to create and assure value for its 
owner. Value creation and assurance can be granted through proper and adequate management of the 
business organization and its accessible assets and resources. 

Value management and value-based management is a driver for business organizations and their 
executives in the 21st century economy, which is based on information and knowledge.  

Value is generated by a successful profitable organization, whereas economic value can be generated 
by the goods and services that are available and used for business purposes.  

Value is therefore the prime commodity of the 21st century, which is obtained by efficient 
management of information and knowledge, the basis for value management.  

Koller (1994) wrote: 

Value-based management can best be only understood as a sum of a value creation 
mindset and the management processes and systems needed to transform that mindset 
into action. Taken alone, either element is insufficient. Taken together, they can have 
a huge and sustained impact. (Koller, 1994). (p. 89) 

The value creation mindset implies that senior managers and executives have a complete conscious 
understanding of the fundamental purpose of business, i.e. value creation for shareholders. 
Management processes and systems must be set up in a way that enables managers and employees to 
achieve maximum value for the organization. At the same time, incentives, compensation, and 
motivation within the organization should align with company strategies for the ultimate purpose of 
value creation. 

Ogarc (2011) wrote the following: 

The European standard definition (EN 12973 Value Management) of value-based 
management is as follows: "Value management is a management style designed to 
mobilize individuals, to developing skills and promoting synergies and innovation, 
aiming to maximizing the overall performance of an organization. Value management 
brings a new way to use many existing management methods. (Ogarc, 2011)(p. 2) 

The change of management paradigm from revenue management to value-based management can 
significantly affect an organization and should be approached with great attention to an appropriate 
rate of change. Such a change in management paradigm is one of the most critical change-
management processes for an organization, because of the deep implications and complexity of the 
business processes that are affected.  

Capital structure and dividend policy are determined by how they create value for shareholders and 
are not aimed at increasing safety or revenue.  

Ogarc (2011) wrote the following: 

Measuring performance, setting targets and managers remuneration are closely linked 
to shareholder wealth change, rather than changing accounting income. Understanding 
the new management concept by the company requires solving educational and 
motivational challenges.  
A culture change is necessary to achieve the company's main goal: maximizing 
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shareholder wealth. Rehabilitation and change staff reward system is necessary for 
better implementation of this new concept of value-based management, oriented to 
obtain long-term value. (p. 2) (Ogarc, 2011). 

History of value-based management  

Value based management emerged and developed alongside the concept of value. In the early stages 
of development in the 19th century value-based management was driven by the intrinsic and implicit 
value of the “industrial revolution”, where development was based mostly on extensive investment in 
machines and hiring of staff. During this period, efficiency and productivity measures were created, 
developed, and implemented.  

At the end of the 19th and beginning of the 20th centuries, Alfred Marshall stated that value can be 
understood as a synthesis between intrinsic value and the result of demand and supply and the thereof 
alignment of the buyers and supplier requirements. The resulting value-based management was 
becoming more complex by considering the market exchange process that determined the economic 
value and the increased need to quantify and measure it.  

The scientific management of value had started, with more complex concepts emerged and become 
adopted. Concepts like ROI (Return of Investment), DCF (Discounted Cash Flow), residual income, 
transfer pricing, and time value of money built the ground stone of today’s modern approach to value 
and value-based management. Peter Drucker in 1964 in his book “Managing for Results” describes 
“what to do” to achieve business success and increase shareholder value. In 1986, Alfred Rappaport 
published his work “Creating Shareholder value”, which established him as one of the most important 
representatives of the creating-shareholder value mindset, which is the basis of today’s value-based 
management.  

The exact scientific and quantitative methods of the modern corporate finance world are dominated 
and driven by the World Wide Web business bubble that requires more precise and exact methods for 
business evaluation. Market Value Added (MVA), TSR (Total Shareholder Return), EVA (Economic 
Value Added), and CFROI (Cash Flow Return on Investment) are the tools that the mergers and 
acquisition (M&A) industry used to evaluate their business transactions. At the same time, RAROC 
(Risk Adjusted Return on Capital) and other risk assessment methods emerged to provide assurance to 
that already developed and these involved scientific and economic quantitative methods. Balance 
Scorecard published by Kaplan and Norton at the end of the 20th century was an addition to the 
already existing management concepts and added extra perspectives (customer, financial, business 
process, and learning and growth) to the implementation of the company’s vision, mission, and 
strategy.  

The beginning of the 21st century was scarred with the end of the World Wide Web bubble and by 
several other corporate scandals, like the bankruptcy of Enron involving Arthur Andersen. This event 
put the scientific-developed quantitative methods under new examination and required introduction of 
new approaches towards the value and value-based management concepts.  

Among the most prominent ideas to prevent further disasters in the future are listed by Value Based 
Management BV (valuebasedmanagement.net, 2016):  

• Strict accounting practices and rules 
• Improve corporate governance 
• Separation of analyst from other banking activities 
• More attention for business ethics and corporate social responsibility 
• Rules for executive remuneration  
• Protection of shareholder interests 
• Attention to stakeholder interests 
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• A long term view towards value creation  

Value Based Management BV also published the following (valuebasedmanagement.net, 
2016): 

Despite their good intentions, many of these ideas also further increase the complexity 
of both internal and external environment of corporations, causing renewed interest to 
holistic value based management in corporations to support and ensure their core 
value creation processes.  

In addition, Munteanu, Danaita, Hurbean and Bergler (2012) wrote the following: 

Value based management represents a modern approach in the governance and 
steering of corporations, focused on value creation. The Chartered Institute of 
Management Accountants (CIMA) defines this concept as “a managerial process 
which effectively links strategy, measurement and operational processes to the end of 
creating shareholder value”. VBM provides consistency of mission, strategy, culture, 
communication, organizational structures and decisions process, but most of all it 
enables performance measurement and alignment of the performance with reward and 
motivation instruments. This leads to concentration on three main components: 
creating value, managing for value and measuring value. Value based management 
generates long-term changes in the business processes, in the organizational values 
and in the manner of assuming responsibility. (p. 1) (Munteanu, Danaita, Hurbean, & 
Bergler, 2012)  

Value based management can focus on two different aspects that has gained more traction and interest 
in today’s modern “new economy”; an economy that is based on knowledge and information.  

Depending on the corporate purpose and the values prevailing in the business organization, the 
implementation of value-based management can differ among companies. The corporate purpose can 
be either economic (shareholder value) or aimed at other constituents directly (stakeholder value). 
After the 2008 economic crisis, the theory of value-based management for shareholder-value creation 
management is being held responsible for the inefficient erroneous approaches that led to the 
catastrophic outcome of the crisis.  

Beck (2014) had summarized it as the following: 

Many managers are caught in a dilemma: between a desire to maximize the value of 
their companies and the demands of ‘stakeholder theory’ to take into account the 
interests of all the stakeholders in a firm. The way out of the conflict lies in a new way 
of measuring value. (Beck, 2014)(p. 1) 

Ciora and Robu (2010) had the following summary: 

In times of uncertainty, knowing the best methods of measuring performance and 
creating value, determines the increase competitiveness of companies. By 
development of international markets and globalization, companies pursue entry in 
many national, regional or international markets. Competitiveness of companies is 
linked to performance; the latter can be presented by various methods, as this 
company must have a sustainable presence on the market. Performance and value 
creation concepts are common in company reports, but most often these concepts are 
not defined. Through this study, we highlight their importance and we measure this 
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direct link between past performance and future value creation. (p. 1) (Ciora & Robu, 
2010) 

Value Based Management BV published this: 

Organizations serve a purpose. They exist to deliver a certain value. Organizations 
also use  
a tremendous amount of time, effort, investments, assets and resources. So it makes 
perfect sense to ensure, manage, monitor, encourage and support that maximum value 
is realized.(Jan 6, 2016) (valuebasedmanagement.net, 2016) 

Martin and Petty (2001) summarized it this way: 

Why do some firms create extraordinary value for shareholders, while others destroy it? A 
powerful suite of value based management tools can make the difference. Value based 
management (VBM) refers to tools that financial managers can use to plan, monitor, and 
control a firm's operations in ways that enhance shareholder value.…At its essence, value 
based management involves transforming behavior in a way that encourages employees to 
think and act like owners. Laying the foundation for building a capital market-focused 
measurement and reward system that ties employee-level performance to owner-level 
rewards, this book will help today's leaders establish a continuous cycle of value creation that 
benefits all stakeholders of a company. (p. 1) (Martin & Petty, 2001) 

Discussions and Author’s Opinion on the Concept of Value and Value Management 

The concept of value and, thereof, value management, has been, and will be, a concern for human 
society for a long time. These concepts have been evolving since the earliest trials of academics and 
scholars to define and disseminate a universally accepted theory. The development of the concepts, 
value and value management, has been driven by scientific breakthroughs in human social evolution. 
The development of the value concept, and thereof. value management, has possibly reached its limit 
of acceptability and validity as shown when applying the current value and value management 
concepts in the new evolved socially and economically evolved systems.  

The 21st century is defined and driven by a new type of “main commodity”, involving data, 
information, and knowledge that each emerge with their own particular requirements that are new to 
the classical concepts of value and value management. These immaterial and intangible assets of the 
“new economy” have a major impact on the classic economical concepts, many of which need new 
interpretation and viewing through the perspective of the “new economy”, which is economically 
driven by immaterial and intangible assets.  

The classical view of value as the objective intrinsic value of constituents no longer applies in the 
context of the “new economy”, with its immaterial and intangible drivers.  

In addition, the new data- and information-driven economy cannot completely benefit from the 
subjective, utilitarian value theory. The intangibility of the main commodities of the “new economy”, 
data and information, makes is difficult to assign “value” with a clear universal purpose. The 
utilitarian value concept in the context of the “new economy”, i.e., the information economy, propels 
the concept of value to the limits of its validity and acceptability.  

The foundation of the “new economy”, which is the information economy, is represented by data and  
a high level of data summarization, i.e., information. Both elements are insufficient to validate the 
utilitarian value concept in the context of the new information economy.  

The invalidation of the objective, intrinsic value theory and the partial validation and invalidation of 
the subjective, utilitarian value theory in the context of the 21st century new-information-economy 
propels the concept of value, as currently understood, towards its limits of acceptability and validity.  
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As Georgescu (1971) mentioned in his book “The Entropy Law and the Economic Process”, value is 
one concept that can only evolve through knowledge, which adds the missing link to the concept of 
value in the context of the new-information economy.  

Knowledge is the third element that joins data and information in their value context with value 
gaining, in this way, a uniqueness factor. Therefore, the utilitarian value theory is at least partially if 
not fully invalidated by knowledge, which has, as its main characteristic, unicity. From today’s 
perspective, the classical concept of value is on the brink of the next major evolutionary step in 
matching current requirements and for universal acceptance.  

The classical value management methods are at their limits of addressing intangible, immaterial 
commodities of the 21st century new-information-economy. However, the first steps have been taken 
to capture the value of data and information; a certain form of quantification and tangibility has been 
assigned to immaterial and intangible commodities enabling the “materialization” and the use of the 
classical concepts of value and value management. These steps have been the storage of data in 
information management and storage systems. Patents have also been used to protect certain 
intangible and immaterial aspects of business. Nevertheless, the first steps of data “materialization” 
has only superficially dealt with what is known and accepted today as value and value management.  

The limitations of the new-information-economy for classical concepts of value and value 
management is evident in the third level for summarizing data and information, i.e., knowledge.  

In the philosophical sense, knowledge is determined by validity as the higher level of data and 
information summarization, whereas validity is determined by the higher level summarization of data, 
information. From today’s perspective, by applying the classical value theory, one cannot completely 
value knowledge for its unicity.  

Distortions in the classical value concept requires a new view for understanding value in a complete 
and integrated sense.  

In some of today’s well-known cases, there are serious distortions of value. These cases mainly query 
the true value of the goods or services provided. 

CASE of Oligopolistic or Monopolistic Markets  

Oil price is determined by monopolistic or oligopolistic markets, and the production cost, and delivery 
and sales costs, of crude oil is often far below the current selling price. Considering oil prices have 
dropped considerably in recent years without change in the demand for oil, the objective, intrinsic and 
utilitarian value theory appears invalid. The changes in price do not reflect the value of oil on the 
world market nor in demand or supply. Thus the question arises regarding the appropriate value 
theory concerning the market value of oil. 
In tourism, rates vary for hotel rooms and due to the information technology, one can easily compare 
rates for the same hotel room. Often, the case of different rates for the same hotel room depends on 
the supplier or reseller. Both of today’s known value theories are invalid or, at least, questioned in this 
case regarding the real value for the accommodation. In this case, knowledge could be the 
differentiator because of customers’ familiarity with search engines that compare the different room 
rates to obtain the best offer. 
State Owned Organizations 
State-owned organizations and private businesses often compete for the same customers, with the 
same services or goods being provided. The only competitive advantage of the state-owned 
organizations is that they offer low prices. In this case, one ponders the actual value of the public 
health offer compared to that of the private owned health services. For a valid comparison, one needs 
to exclude the quality of the rendered services. The public health services are free for the customer 
because they are funded from the state budget, whereas in the private health services, each 
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investigation service must be charged. Thus, the actual value of the rendered health services as judged 
by applying the classical value theory is unclear. 
Subsidized Goods and Services 
It is known that the Turkish tourism offer highly comparable or better rates than any other tourism 
offer. Their competitive advantage is the lower cost of tourism services compared to that of Europe. 
In this case, excluding labor rates, one ponders the value of the Turkish tourism services compared to 
their competition in Europe. Possibly, the preferential treatments, subsidies, and fiscal advantages are 
influencing the Turkish tourism services. Hence, the value of the services is unclear.  
Conclusion 
Value, value management, and the resulting valuation and or measurement of value have been central 
to the development of human society from its beginning. Value theory will continue to develop and to 
mirror the concerns of human society though time. The resulting and accompanying concepts like 
value-based management and measurement of value will synchronize with development alongside the 
value concept. Overall, value theory and its accompanying concepts and activities, like value-based 
management and measurement of value, will become more and more complex with time.  
The value concept will need to change in today’s new economy, which is based on information and 
knowledge. Any change of the value concept needs to reflect the latest “hard facts” of the new 
economy, and somehow reflect the subjective and objective value of information and knowledge.  

There are more and more cases in the modern economies where following the value flow is not very 
easy. We have cases where distortions in the classical value theory are more and more obvious and 
evident especially when the requirements of the new information economy are influencing the 
economic reality.  

The open points and future topics of research in this paper are the reflection of the value concept of 
the 21st century in today’s modern complex business organization where information and knowledge 
are prime “commodities”. Within any business organization, there are direct and indirect activities, 
like production and support services. In the case of direct activities, the value concept, value-based 
management, and the measurement of the resulting value flows, as contributions to the business 
organization results, are easier to understand and implement. In the case of indirect activities, the 
contribution to the resulting value flows or the business organization is much more complex to 
understand, to implement and to show. However, ultimately, business activities need to comply and 
conform to the fundamental business goal of creating value for shareholders.  
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Abstract: In the process of ensuring economic security of an enterprise, special attention should be paid to the 

economic security of production. This article describes the essence of indicators of operational activity: break-

even point, financial safety margin, and operating leverage. The analysis of these indicators shows that there are 

four levels of economic security of production. Formulas for determining these levels are presented and justified. 

The proposed method can be applied in practice and helps in determining the reserves for increasing efficiency 

of production. 
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Introduction  

At all stages of economic development enterprises are the main element of the economy. They 

represent an open dynamic system and operate under the influence of numerous factors, in conditions 

of environment instability. The statistics of world business shows that 80% of all newly established 

businesses cease during the first five years of their activity (Hindle, Klyver, 2011). Therefore, 

economic security of an enterprise is an important factor for improving its economic condition and 

ensuring its sustainable development.  

The economic security of enterprises involves the most efficient use of resources and opportunities 

ensuring ongoing stable functioning and development. In determining the level of economic security 

of enterprise, special attention should be paid to indicators of operational activities. This study of the 

features of calculating break-even points, financial safety margins, and operating leverage becomes 

increasingly important as the analysis of these values can assist enterprises in making the right 

decisions.  

The purpose of this article is to present a method of determining break-even points, financial safety 

margins, and operating leverage as indicators of the level of an enterprise’s economic security. 

Methodology 

In order to achieve this article’s purpose we have conducted analysis of scientific literature, enterprises 

data, and dependency between economic security of enterprise and indicators of operational activities 

such as: break-even point, financial safety margin, and operating leverage 

Results and discussion  

Gaponenko, Bespal'ko and Vlaskov (2007) considered economic security to be a condition of 

enterprise, which is characterized by its ability to properly function to achieve its goals and their 

change, within certain limits, under existing external conditions. In the process of ensuring the 

economic security of an enterprise, special attention should be paid to economic security in terms of 

its main activity (production activity). The study of the relationship between production volumes from 

one side, and cost of production and profit from another, will help an enterprise’s management to 

make appropriate decisions. For this purpose, it is necessary to calculate the break-even points for 

determining the volume of production that ensures equality between sales revenue and total cost of 

production. Where actual production volume is below the break-even point, the production becomes 

unprofitable, but in case of the opposite, the enterprise will obtain a profit, and thus have the 

opportunity to develop (Parmacli, 2011). The break-even point (qmin) can be determined by the 

equation: 

                                                           
1 Alina Ianioglo, School of Economics and Business Administration, Tallinn University of Technology (Home university: 
Comrat State University, Moldova), alina.ianioglo@gmail.com 
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𝑞𝑚𝑖𝑛 =
𝐹𝐶

𝑝−𝐴𝑉𝐶
                      (1) 

where: FC is the fixed cost;  

p price per unit; and 

AVC average variable cost per unit. 

Thus, the cost structure should continuously consider the level of fixed cost as being significant for the 

enterprise’s profit as each additional unit of production leads to yield increases, which cover fixed 

costs. 

The analysis of the financial safety margin provides a more objective assessment of the economic 

security of an enterprise. The financial safety margin indicates the level of actual production in terms 

of its critical value. A relative indicator of financial safety margin (D) is calculated as follows 

(Parmacli, 2011): 

𝐷 =
𝑞−𝑞𝑚𝑖𝑛

𝑞
∗ 100 %                       (2) 

where: q is the actual level of the production volume. 

This indicator shows the percentage of sales an enterprise can lose before it actually starts to lose 

money or stops making a profit. It indicates how far an enterprise is from a break-even point. A high 

financial safety margin ensures more opportunities to preserve profits in case of revenue decrease, and 

this positively affects the economic security of the enterprise. 

Another indicator that reflects the condition of economic security of an enterprise is the operating 

leverage (L). This indicator represents the mechanism of control of the enterprise’s profit, through the 

optimization of the ratio of fixed to variable costs (Parmacli, 2011): 

L =
∆𝑃𝑟

∆𝑁
  (3) 

where: ∆Pr is growth of gross profit; and 

∆N growth of revenue. 

Formula of determining operating leverage may be also represented as follows (Parmacli, 2011): 

L = 1 +
𝐹𝐶

𝑃𝑟
    (4) 

Operating leverage demonstrates the percentage point change in the enterprise profit from  

a change in revenue by one percentage point. Operating leverage characterizes the degree                      

of an enterprise’s business risk. The profits of an enterprise whose level of operating leverage                       

is higher, are more sensitive to changes in sales revenues. An enterprise with a higher level of 

operating leverage is considered to be of higher risk. The enterprise’s activity with low operating 

leverage is associated with lower risk, but also with smaller remuneration or net profit               

(Damodaran, 2012). 

The analyzed indicators show the level of economic security of the main activity (production activity) 

of an enterprise. The graph of break-even points may indicate the level of economic security of 

production, as presented in Figure 1 using the example of production of cereal crops without corn at 

the enterprise “Ekinnik Yeri” SRL (2014), in the Republic of Moldova. 

There are four different levels of production security: critical, low, medium, and high.  

By analogy with the method of determining the level of economic security of production, based on the 

values of break-even point, we considered the indicators of financial safety margin (Figure 2).  

The indicators of operating leverage in the production of cereal crops without corn at “Ekinnik Yeri” 

SRL (2014) are presented in Figure 3. 
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Figure 1: Indicators of the break-even point by the example of production of cereal crops without 

corn at "Ekinnik Yeri" SRL, 2014) 

 

Source: Author 

 

Figure 2: Indicators of financial safety margin point by the example of production of cereal crops 

without corn at “Ekinnik Yeri” SRL, 2014 

 

Source: Ianioglo and Parmacli (2015) 

Analyzed indicators show the level of economic security of the main activity (production 

activity) of enterprise. The graph of break-even point may indicate the level of economic security of 

production (Figure 1). 
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a) financial safety margin  
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Figure 3: Indicators of operating leverage point (by the example of production of cereal crops 

without corn at "Ekinnik Yeri" SRL, 2014) 

 

Source: Ianioglo and Parmacli (2015) 

There are also four levels of economic security. 

At the critical level, the revenue received from product sales do not cover total costs of the production. 

This level shows the riskiness of the business.  

The enterprise is characterized by a low level of security when it reaches the intersection point of the 

curves of revenues and fixed costs (point “A”). The enterprise receives revenues from sales that cover 

fixed costs, while variable costs remain uncovered, and therefore the enterprise suffers losses. Point 

“A” on the graph can be determined by the following equation: 

𝑁 = 𝐹𝐶                                                              (5) 

where: N is the product sales revenue. 

It follows from this that production volume at the point “A”, that is, the critical production volume 

(qcr), can be calculated as: 

𝑞𝑐𝑟 ∗ 𝑝 = 𝐹𝐶   

𝑞𝑐𝑟 =
𝐹𝐶

𝑝
                                                             (6) 

Knowing the critical production volume, the level of financial safety margin can be calculated at the 

point “A” by the equation: 

𝐷 =
𝑞 − 𝑞𝑚𝑖𝑛

𝑞
 

𝐷𝑐𝑟 =
𝑞𝑐𝑟−𝑞𝑚𝑖𝑛

𝑞𝑐𝑟
=

𝐹𝐶

𝑝
−

𝐹𝐶

𝑝−𝐴𝑉𝐶
𝐹𝐶

𝑝

= 1 −
𝐹𝐶∙𝑝

𝐹𝐶∙(𝑝−𝐴𝑉𝐶)
= 1 −

𝑝

𝑝−𝐴𝑉𝐶
=

𝐴𝑉𝐶

𝐴𝑉𝐶−𝑝
=

1

1−
𝑝

𝐴𝑉𝐶

  

𝐷𝑐𝑟 =
1

1−
𝑝

𝐴𝑉𝐶

                                                          (7) 

Based on Equations 4 and 5, it is proposed the operating leverage at the point “A” can be identified by: 
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𝐿𝑐𝑟 = 1 +
𝐹𝐶

𝑃𝑟
= 1 +

𝐹𝐶

𝑁−𝐹𝐶−𝑉𝐶
= 1 +

𝑁

𝑁−𝑁−𝑉𝐶
= 1 −

𝑝∗𝑞

𝐴𝑉𝐶∗𝑞
= 1 −

𝑝

𝐴𝑉𝐶
  

𝐿𝑐𝑟 = 1 −
𝑝

𝐴𝑉𝐶
                                                       (8) 

Point “B” on the graph represents the break-even point (Equation 1). The enterprise covers all its 

costs, but it still does not receive any profit. The value of the financial safety margin and operating 

leverage in the break-even point (point “B”) is zero. After reaching the break-even point, the 

enterprise begins to profit with each subsequent unit of production. The range of the graph between 

points “B” and “C” represents the medium level of security. The higher the value of the financial 

safety margin, the more sustainable is the activity of the enterprise. 

Once the break-even point is achieved, the profit grows faster than sales volume. The closer is the 

actual volume of production and sales in relation to their critical volumes, the smaller is the amount of 

profit and, therefore, the greater is the force of the operating leverage. Even a slight drop in sales can 

cause a substantial drop in profit. 

Reaching point “C” ensures a high level of security for the enterprise. This is the level to which 
enterprises should strive. The enterprises need profit for further development, that is, to receive return 

on sales. Accordingly, we suggest to define point “C” on the basis of return on sales (R): 

𝑅 =
𝑃𝑟

𝑁
                                        (9) 

𝑅 =
𝑃𝑟

𝑁
=
𝑞 ∙ 𝑝 − 𝐴𝑉𝐶 ∙ 𝑞 − 𝐹𝐶

𝑞 ∙ 𝑝
= 1 −

𝐴𝑉𝐶 ∙ 𝑞 + 𝐹𝐶

𝑞 ∙ 𝑝
 

𝑞 ∙ 𝑝 ∙ (1 − 𝑅)− 𝐴𝑉𝐶 ∙ 𝑞 = 𝐹𝐶   

where: Pr is gross profit. 

It follows that the equation for production volume can take the form as follows: 

𝑞 =
𝐹𝐶

𝑞(1−𝑅)−𝐴𝑉𝐶
                                                      (10) 

It is considered that the normative value of return on sales is 0.2. Thus, the volume of production and  
sales at the point “C” can be determined by the equation: 

𝑞𝑜 =
𝐹𝐶

0.8∙𝑝−𝐴𝑉𝐶
                                                (11) 

where: qo is the optimal volume of production. 

The optimal volume of production represents the volume of products, which provides sales that         

allow enterprises to receive the necessary profit for further development, that is, to reach a return on 

sales. 

Applying Equations 2 and 10, the financial safety margin at point “C” can be calculated as follows: 

𝐷 =
𝑞−𝑞𝑚𝑖𝑛

𝑞
=

𝐹𝐶

𝑞∙(1−𝑅)−𝐴𝑉𝐶
−

𝐹𝐶

𝑝−𝐴𝑉𝐶
𝐹𝐶

𝑞∙(1−𝑅)−𝐴𝑉𝐶

=
𝐹𝐶∙𝑝−𝐹𝐶∙𝑝∙(1−𝑅)

(𝑞∙(1−𝑅)−𝐴𝑉𝐶)∙(𝑝−𝐴𝑉𝐶)
∙
𝑞∙(1−𝑅)−𝐴𝑉𝐶

𝐹𝐶
=

𝑝∙𝑅

𝑝−𝐴𝑉𝐶
  

𝐷 =
𝑅

1−
𝐴𝑉𝐶

𝑝

                                                           (12) 

Applying Equations 4 and 10, the operating leverage at point “C” can be determined: 

𝐿 = 1 +
𝐹𝐶

𝑃𝑟
= 1 +

𝐹𝐶

𝑉−𝑉𝐶−𝐹𝐶
= 1 +

𝐹𝐶

𝑝∙𝑞−𝐴𝑉𝐶∙𝑞−𝐹𝐶
= 1 +

𝐹𝐶
𝑝∙𝐹𝐶−𝐴𝑉𝐶∙𝐹𝐶

𝑞∙(1−𝑅)−𝐴𝑉𝐶
−𝐹𝐶

= 1 +

𝐹𝐶∙𝑝∙(1−𝑅)−𝐴𝑉𝐶

𝐹𝐶∙(𝑝−𝐴𝑉𝐶−𝑝(1−𝑅)−𝐴𝑉𝐶)
= 1 +

𝑝(1−𝑅)−𝐴𝑉𝐶

𝑝−𝑝(1−𝑅)
=

𝑝−𝑝(1−𝑅)+𝑝(1−𝑅)−𝐴𝑉𝐶

𝑝−𝑝(1−𝑅)
=

𝑝−𝐴𝑉𝐶

𝑝∙𝑅
  

𝐿 =
1−

𝐴𝑉𝐶

𝑝

𝑅
                                                          (13) 
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Considering that the normative value of return on sales is 0.2, the equations of the optimal financial 

safety margin (DO) and optimal operating leverage (LO) at point “C” take the form: 

𝐷𝑜 =
0.2

1−
𝐴𝑉𝐶

𝑝

                                                             (14) 

𝐿𝑜 =
1−

𝐴𝑉𝐶

𝑝

0.2
                                                              (15) 

The optimal values of the analyzed indicators demonstrated the condition of production and level of 

economic security of enterprise. 

Proposed equations for calculating indicators of operational activities for determining the level of 

economic security are presented in Table 1. 

Table 1: Formulas for calculating indicators of operational activities for determining the level of 

economic security in production 

Indicators Point А Point B Point C 

Production volume, q 𝑞кр =
𝐹𝐶

𝑝
 𝑞𝑚𝑖𝑛 =

𝐹𝐶

𝑝 − 𝐴𝑉𝐶
 𝑞𝑜 =

𝐹𝐶

𝑞(1 − 𝑅𝑣) − 𝐴𝑉𝐶
 

Financial safety 

margin, D 

𝐷кр =
1

1 −
𝑝

𝐴𝑉𝐶

 0 
𝐷𝑜 =

𝑅𝑝

1 −
𝐴𝑉𝐶
𝑝

 

Operating leverage, L 𝐿кр = 1 −
𝑝

𝐴𝑉𝐶
 0 𝐿𝑜 =

𝑝 − 𝐴𝑉𝐶

𝑅𝑝 ∙ 𝑝
 

Source: Author 

By using the presented equations and taking into account the current values of these indicators, the 

actual level of economic security of production can be identified. 

Conclusion 

We submit that the method suggested for analyzing the indicators of operational activities has  

a practical importance in assessing the level of economic security. The analysis identified four levels 

of economic security: critical, low, medium, and high. The critical level showed the riskiness of the 

business, with the high level indicating enterprises need profit for further development and economic 

security. One or all indicators may be applicable as they are interconnected and equally indicate the 

current level of security. Indicators of operational activities identify potential for improving 

technology and increasing the efficiency of production to maximize profits. This method allows one to 

identify the condition and determine directions of improving the economic security of an enterprise. 
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KNOWLEDGE-INTENSIVE BUSINESS SERVICES AS IMPORTANT SERVICES 
FOR INNOVATION AND ECONOMIC GROWTH IN SLOVAKIA 

Tatiana Čorejová1, Mario Al Kassiri2

 

Abstract: This paper illustrates the importance of Knowledge-intensive business services (KIBS) as a source of 

innovation and economic growth. In the article, we explain the impact of KIBS on innovation, the importance of 

KIBS as a support in economic growth, its positive impact on employment and important role in the knowledge-

based economy of Slovakia. This paper shows KIBS as important for innovation processes provided by 

institutions, such as universities, where the most important part involves research and development. Low support 

in services such as KIBS may cause decreases in availability of highly qualified employees and output of 

knowledge for innovation. Productivity and economic growth are largely dependent on fast growing 

technological progress and transfer of knowledge. Innovation can lead to a reduction in manual workers on one 

hand, while on the other qualified employees will be needed for processes in the new applied technology. In 

order to fully understand the rapid growth of innovation and KIBS, we analyzed the correlation and number of 

scientists of its population in the EU countries. 

JEL Classification Numbers: O31, O32, O34, DOI: http://dx.doi.org/10.12955/cbup.v4.742  

UDC Classification: 338.1  

Keywords: knowledge-intensive business services, intellectual property, innovation, knowledge.

 

Introduction 

At length, innovation research has mostly concentrated on the manufacturing sector, in particular high-

tech industries, and technological innovation, while neither the service sector nor non-technological 

innovations have been considered in detail. However, this situation has drastically changed in both 

science and policy as interest in knowledge-intensive services (KIS) and knowledge-intensive business 

services (KIBS), in particular, has grown over the last 15 to 20 years, as reflected by the number of 

publications in this area (European Commission, 2012). 

Knowledge-intensive services are services based on the use of specific knowledge or expertise in a 

particular technology or social event. The characteristic services of this kind, according to Hečková 

and Huttmanová (2008), include: 

 services related to a company's accounting, auditing, or other similar service essential for 

corporate governance; 

 consulting activities in the field of managing enterprises and protecting intellectual property; 

 technical engineering services; 

 research and development (R & D) activities, especially those that are commercially oriented; 

 services for the development and application of communication and information technologies; 

 legal advisory services; and 

 financial services, particularly banking, insurance, and securities trading. 

The Importance of KIBS in Economics 

The importance and position of the knowledge-intensive services in the European Union (EU) 

economy has been the subject of debate among the scientific and professional community. With efforts 

in building a “knowledge economy” over the past two decades, the growing trends in developed 

economies, such as the EU and the new member states, have resulted in knowledge-intensive business-

services (Hečková & Huttmanová, 2008). 

The KIBS have produced and diffused knowledge, crucial for innovation. The increasing importance 

of knowledge-intensive services constitutes a characteristic in the raise of this “knowledge economy” 

(Muller & Zenker, 2001). 
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It is important to understand why changes occur and why companies innovate. There is a need for 

steady income, increasing competitiveness, reducing costs, and increasing production processes. A 

company that has unique intellectual property can become a monopoly with its knowledge. At the 

same time, companies that are forced to review their continuing search for new solutions, tend to 

innovate and expand in order to achieve a competitive advantage. States and organizations also need to 

create  

an innovative environment and to constantly improve their management of resources for a better 

position and interest in global issues. Slovakia is a small open economy that depends on exports and 

foreign investment. Its competitiveness now stands primarily on a comparative advantage of relatively 

low labor costs, while the labor force is relatively well educated and skilled. In the future, however, 

competitiveness will be increasingly conditioned by knowledge, abilities, and skills in innovation. 

Slovakia had increased its innovation index, particularly through the use of high technologies, with 

foreign investment in the automotive industry. Knowledge creation and its application in innovation 

often occur outside Slovakia, which has a small component of expenditure allocated to research and 

development, as well as in education through public and private sources. Slovakia has, reportedly, 

slow growth in its share of patents compared with other countries. Patents are exclusive rights offered 

to the public and relate to high knowledge in technical resources that are available worldwide (UPV, 

2015).  

The future of economic growth is dependent on knowledge-intensive services and their activities in 

creating jobs in the global market. The important corporations are constantly developing knowledge-

intensive services and generating continued innovation. 

The concept of capitalism tends to be ideological and therefore distorted. The owners of the means of 

production, historically, defined the economic system at work. Consistent with Marx’s definition, 

capitalism is an economic system in which ownership of productive goods and services is privatized. 

When that intellectual property strategy is aligned with the business and innovation strategies of 

a firm, proper implementation of such will drive the value of the firm and improve the firm’s 

competitive position. Regardless of their business strategy, most firms will claim to be innovative, and 

in many respects they are, even without an expressed innovation strategy (Tidd, Bessant, & Pavitt, 

2007). 

However, not all companies can afford to invest in their own R & D. Large organizations with multi-

million-dollar research and development allocations have had to search for external resources and 

build external linkages. 

Knowledge-intensive service activities play several important roles in innovation. There serve as 

sources of innovation through initiating and developing innovation activities in client organizations. 

They facilitate innovation when they support an organization in the innovation process. Similarly, they 

serve as promoters of innovation when they aid the transfer of existing knowledge among or within 

organizations, industries, or networks, for application in a new context (OECD, 2014).  

In Table 1, we compare the member countries with regard to the trend of population and employment 

in R&D over 2013, from data of Eurostat. We examined the impact of the macroeconomic                     

indicator (population) on employment in R&D during 2013. It should be noted that countries such as 

Germany (360 310), France (265 177), and Britain (259 347), had the greatest number of employees 

during 2013 in R & D, while, on the contrary, countries such as Malta (878), Cyprus (885), 

Luxembourg (2615), and Latvia (3625) were those with the fewest number of employees in R & D 

during 2013. 

Table 1: Number of employees in research and development (R & D) during 2013 in the European 

Union 

Country Number of employees in R & D in 2013 Population in 2013 

Belgium 44,649 11,161,642 

Bulgaria 12,275 7,284,552 

Cyprus 885 865,878 

Czech Republic 34,271 10,516,125 

Denmark 40,858 5,602,628 
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Estonia 4,407 1,320,174 

Finland 39,196 5,426,674 

France 265,177 65,560,721 

Greece 29,055 10,991,400 

Netherlands 72,325 16,779,575 

Croatia 6,529 4,262,140 

Ireland - 4,591,087 

Lithuania 8,557 2,971,905 

Latvia 3,625 2,023,825 

Luxembourg 2,615 537,039 

Hungary 25,038 9,908,798 

Malta 878 421,364 

Germany 360,310 80,523,746 

Poland 71,472 38,062,535 

Portugal 43,321 10,487,289 

Austria 39,923 8,451,860 

Romania 18,704 20,020,074 

Slovakia 14,727 5,410,836 

Slovenia 8,707 2,058,821 

Great Britain 259,347 46,727,890 

Spain 123,225 9,555,893 

Sweden 62,294 59,685,227 

Italy 117,973 63,905,297 

Source: OECD (2014) 

Figure 1: The correlation of the population and employment in research and development (R & D)  

 

Source: Author 

Figure 1 shows a positive correlation of 0.837, for EU member states, between population and 

employment in R & D. The analysis shows that the overall growth of the population can impact on 

employment in the KIBS. The KIBS innovation index is important as an economic indicator in 

Slovakia as well as important information for investing for the foreign investor in the country. 

Multinational companies are changing faster than ever before, primarily because of the 

advancement and technological innovation, it will be necessary to demonstrate the ability to work 

together and bring to our market new and innovative technologies. Together they would invest and 

build business centers of excellence in its category, which will be in addition to the basic 

components to support innovation, the domestic supply chain, and European universities 

(Euractiv, 2016). 
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Table 2 shows that countries with the lowest averages from 2008–2013 include Cyprus (0.75), 

Luxemburg (0.85), Greece (1.43), and Latvia (1.53), while countries such as Slovenia (8.42), Slovakia 

(9.52), Germany (9.52), and Czech Republic (10.13) have the largest number of employees in KIBS. 

This may be due to foreign investors, who create working places and at the same time places for new 

KIBS, though foreign investor headquarters mostly remain in the country of the investor. 

Figure 1 is also based on the given data from the Eurostat table, and shows employment in KIBS 

compared to overall employment in countries of EU. This shows Slovakia is a country of priority in 

employment in KIBS as it ranks high in these services. This is primarily due to the automotive 

industry that uses these services and which are specifically connected with universities that provide 

these services. The largest increase in these services for Slovakia was recorded in 2008 and 2012, 

whereas the largest decrease was recorded in 2009-2010.  

Table 2: Employment in knowledge-intensive business services compared to total employment in 

the European Union, from 2008-2013 (%) 

Country 2008 2009 2010 2011 2012 2013 Average 

Cyprus 0.8 0.7 0.6 0.7 0.7 1 0.75 

Luxemburg 0.9 0.9 0.9 0.7 0.9 0.8 0.85 

Greece 1.7 1.5 1.5 1.4 1.3 1.2 1.43 

Latvia 1.9 1.4 1.3 1.3 1.5 1.8 1.53 

Lithuania 2.1 2.1 1.8 1.7 1.8 1.8 1.88 

Netherlands 3 2.7 2.5 2.5 2.7 2.7 2.68 

Portugal 3 3 2.9 2.9 2.8 2.9 2.92 

Croatia 4 3.4 3.3 3.7 3.9 3.5 3.63 

Bulgaria 4.4 3.8 3.2 3.3 3.6 3.8 3.68 

Spain 4.1 3.7 3.9 3.8 3.9 3.7 3.85 

Great Britain 4.5 3.8 3.9 3.7 3.8 3.7 3.9 

Estonia 4 4.1 3.5 4.4 4.2 4.1 4.05 

Malta  4.8 4.3 4.3 4.1 3.8 4.1 4.23 

Romania 5 4.6 4.4 4.7 4.6 4.8 4.68 

France 5..2 4.9 4.8 4.7 4.6 4.3 4.75 

Sweden 5.5 5 4.7 4.6 4.5 4.4 4.78 

Poland 5.4 4.8 4.6 4.8 4.9 5 4.92 

Ireland 4.7 4.9 5 5.1 5 5.2 4.98 

Denmark 5.5 5 5.2 5.4 5.1 5 5.2 

Belgium 5.9 5.2 5.3 5.2 5 4.7 5.22 

Austria 5 5 5.2 5.5 5.8 5.8 5.38 

Finland 6 5.5 5.7 5.2 5.2 5.2 5.47 

Italy 6 6 5.8 5.8 5.9 5.9 5.9 

Hungary 8.6 7.9 8.1 8.5 8.3 8.5 8.32 

Slovenia 9.1 8.5 8.6 8.2 7.8 8.3 8.42 
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 The study of knowledge-intensive service activities (KISA) is a case study in innovation that 

forms part of the OECD´s continuing work on national innovation systems. The value of KISA in 

facilitating the growth of innovation capacity within recipient organizations by focusing not on 

service sector industries, but on the role of knowledge-intensive services as carriers and source of 

knowledge that influence the performance of individual organizations, value chains and clusters 

across industries. (OECD, 2006, p8.). 

 

Figure 1: Employment in knowledge-intensive business services compared to total employment in 

the EU from 2008-2013 (%) 

 

Source: Author 

Conclusion 

We state that KIBS (knowledge-intensive business services) are a growing service area that employs, 

in Europe, a large proportion of knowledge-based workers, who perform difficult tasks and custom 

services. Slovakia is among the countries with the largest share of employees in KIBS and this is 

created by growth in car manufacture as well as employment of subcontractors. This trend will be 

further developed due to the incoming automobiles, Range Rover and Jaguar, in Nitra in Slovakia, 

where knowledge transfer combines with collaboration with local universities. Not only work places, 

but also research centers will be involved in innovation, research, and development and this will lead 

to increased numbers of researchers. Today, most developed countries achieve success mainly through 

Slovakia 10.2 8.6 8.6 9.7 10.2 9.8 9.52 

Germany 10 10.2 9.9 9.7 9.7 9.6 9.85 

Czech 

Republic 
10.2 9.5 9.5 10.3 10.5 10.8 10.13 

Source: Eurostat 
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investment in research and development. From this perspective, KIBS, involving services relating to a 

company's accounting, auditing, technical engineering, R & D, finance (particularly banking, 

insurance, securities trading), communication and information technologies, legal advisory, and 

protection of intellectual property) are services that are drivers of economic growth. 
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HEAVY METALS IN WATERS, PENETRATING THE FOOD, ECOSYSTEMS AND 
THE ECONOMY OF KOSOVO 

Adem Dreshaj1, Bedri Millaku2, Afrim Selimaj3, Fidan Feka4, Muhamet Kelmendi5

 

Abstract: The waters of the oceans and seas play an important role in the hydrological cycle of the Earth. With 

Kosovo’s economic development, an increasing population has developed many branches of industry that have 

polluted the rivers with heavy metals, such as the Trepça’ mine, and the treatment of agriculture products with 

pesticides and herbicides. The eutrophication of lakes transitions the metals from agricultural products causing 

ecological imbalance. Uncontrolled exploitation of natural resources, irresponsible treatment (industrial waste 

and sewage), has caused contamination above the permitted ecosystem thresholds for toxic elements, such as: 

Hg, Pb, Cd, Cu, Zn, Ni, and Mn. Heavy metals in natural waters that are unpolluted are in low concentration 

(approximately 1μg/l); some are essential for enzymatic reactions in living organisms. Increased concentrations 

as a result of industrial activities often exceed the allowable limit, causing serious changes to ecosystems, 

including tourist areas, and to living organisms in aquatic ecosystems. Ecological preservation of ecosystems 

from heavy metals is vital for the environment, food security, and protecting ecological habitats, and this 

represent an economic cost for the Republic of Kosovo. 

UDC Classification: 614, DOI: http://dx.doi.org/10.12955/cbup.v4.743  

Keywords: metals, food, ecosystems, economy. 

 

Introduction  

Kosovo aquatic habitats are important for the natural diversity of the nation’s flora and fauna. Surface 

water constitutes an economic asset for our country. 

Our objective was to analyze the level of water pollution from heavy metal contamination of these 

rivers, and the economic cost of the anthropogenic factor. Pollution has serious consequences for 

living organisms, including the flora and people living in the region (Korzun, 1991). Assessment of 

heavy metals in food products and the value of the economic cost. Some site-sampling points are 

monitored. (Dreshaj, 2013). And they have captured a number of heavy elements that have a 

quantifiable value higher than allowed international standards, as well as rivers in food products.  

Understanding the Water Quality of Kosovo RiversOur project aims to provide a better understanding 

of the quality of river water as part of the natural resources of Kosovo. The emergence of the need for 

continuous monitoring in partnership with other institutions aims towards preserving aquatic 

diversity, for present and our future. Heavy metals, such as, Cu, Zn, and Cd, take part in geochemical 

processes. Their behavior is governed by adsorption and processes involving complexities of mostly 

organic and inorganic substances (Lajçi & Kalaj, 1998). 

Table 1 presents the data for the River Drin White and Iber River including the water flow rate (m3/s) 

at the river surface, volume of water (million m3), the direction of flow, and the water quality 

standards I to V for certain physical-chemical parameters, to characterize these surface waters. 

Metals in rivers occur in ionic forms, as organic or inorganic complexes in solution, tied to colloidal 

fractions or other suspended materials, but also with living organisms, such as phytoplankton and 

bacteria. The water quality is important both for the behavior and toxicity of heavy metals.  

Table 2 shows heavy metal concentrations for Cr, Co, Ni, Cu, Zn, As, Mo, Cd, Sn, Hg, Pb, and S for 

samples tested according to international standards for permissible parameters for waters. 

Table 3 shows the metal concentrations of Mg, Al, Si, Mn, Fe, Co, Ni, Cu, Zn, As, Cd, Au, Pb, and U, 

from the results of tests by the laboratory in Ontario, Canada. The amount of heavy metals at 10 

sampling points of the White Drin river are shown with some sampling points displaying 

concentrations of metals that exceed expected values for heavy metals in waters. 
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Table 1: Watersheds: White Drin and Iber, surface, flow quantity, category water quality assessment 

No 

 

Denomina

tion Basin 

Length 

km2 

Flow rate 

Q[m3/s] 

Surface km2 annual leaks 

[million m3] 

Flow 

Direction 

1 White Drin 122 61.0 4.622 2.200 Adriatic Sea 

2 Iber 42 32.6 1.155 
77 

Black sea 

Category Total 

hardnes

s  

P total 

 

NO3
- 

O2 

dissolved 

in water 

BOD5 

Biochemical 

oxygen after 

5 days 

Spending 

chemical 

oxygen 

SHKO 

 NH4
+ 

Quality I <10 <5 >7 <3 <3 <0.1 
Quality II 10-20 5-25 7-6 3-5 3-10 0.1-0.5 
Quality III 25-50 25-50 6-4 5-9 10-20 0.5-2 
Quality IV 50-125 50-80 4-3 9-15 20-30 2-8 
Quality V >125 >80 <3 >15 >30 >8 

Source: Author  

 

Table 2: International standards for some heavy metals in White Drin 

No  Cr Co Ni Cu Zn As Mo Cd Sn Hg Pb S  

Norma allowed μg/l 200 200 200 800 800 100 100 10 150 500 2 200 

Source: Author  

 

Table 3: Quantity certain heavy metals in White Drin 

Element ppm Sampling location 

Nr D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 
Mg 1680 1681 1969 3771 3837 3978 4133 4894 5661 6639 
Al 14 16 68 40 47 57 41 39 39 48 
Si 9019 1207 1355 1897 1879 1805 2110 2217 2779 2877 
Mn 1.9 2.4 8 12.9 12.0 18.0 12.3 13.6 13.9 34.0 

Fe 59 27 37 42 39 56 43 70 20 55 

Co 0.032 0.034 0.077 0.1 0.099 0.18 0.15 0.109 0.110 0.211 

Ni 1,1 1,2 0.7 1.5 0.9 1,8 1.7 1.2 1.9 2.8 

Cu 22.5 3.0 9.9 4.0 6.1 3,3 9.0 11.0 4.9 4.9 

Zn 14.4 7.7 55.8 29 0224.4 4.6 21.8 12.0 50.4 26.1 

As 0.08 0.10 0.28 0.380 0.30 0.39 0.34 0.300 0.434 0.656 

Cd 2.43 1.99 2.7 0.27 0.18 0.2 2.3 0.96 1.35 0.78 
Au 0.002 <0.02 0.02 0.03 0.002 0002 0.03 <0.02 0.004 0.005 

Pb 28.10 35.14 14.65 5.37 2.93 4.18 24.00 9.534 9.34 5.86 

U 0.041 0.054 0.088 0.6 0.197 0.180 0.169 0.171 0.212 0.251 

Source: Author  

Anthropogenic Activity on the Quality of Surface Waters 

Chemical and biological characteristics of water can undergo significant changes as a result of 

anthropogenic activities. Human actions affect the hydrosphere and lithosphere, for example, the 

return of forests, pastures in agricultural land, and agricultural products may be contaminated with 

heavy metals, during the development phase, the use of pesticides and herbicides during the 

agricultural irrigation ditches. This phenomenon is associated with reducing the amount of water that 

evaporates from plants, and leads to changes in the microclimate. This will occur as a result of soil 

erosion, accumulation of sludge in aquatic environments, enriching water with nutrients, and 

pollutants (Lajçi & Kalaj, 1998). Accumulation of heavy metals, pathogenic bacteria, such as 

Escherichia coli contaminate environments and the ecosystems. Plants acquire heavy metals from the 
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soil, water, and air. Plant ability to assimilate and accumulate heavy metals depends on the different 

plant types and is subject to various geochemical conditions.  

Chemical and biological processes transform metals and compounds from one form to another form. 

Various chemical compounds accumulate metals in their tissues, and this is related to 

bioaccumulation and toxicity. Bioaccumulation of metals and metabolic process is dependent on 

biological cell transportation, active or passive. 

Plant respond to certain elements, depending on the genotype of the plant, the type and total metal 

concentration, nature of the soil (e.g., mineralogy, pH, redox potential metal, its solubility, and the 

total content of the of organic matter) and the duration of the presence of water (Qullaj, 2010). Metals 

in plants pass through active transportation into the endoderm root tissue cells and are then distributed 

to other parts of the plant. Pathway distribution and transport of metals in plants is from soil> root> 

stem> leaf, allowing for the existence and possibility for the movement of metals throughout the 

whole body of the plant. The amount of metal assimilation by plants in general is determined by 

comparing the total amount of metal present in plants, soil, and plant all or part of its total (Daci, 

1978). Studies show that hyperaccumulator plants are plants that must meet three requirements: 

1. In their airside, the concentration of metal varies from 100-500 times higher than other plant 

species in unpolluted environments; 

2. The ratio of heavy metal concentration in the area around the root to that within the root must 

be always higher than one. This indicates higher efficiency in transporting metals from the 

plant roots in the soil; 

3. The ratio of heavy metal concentration in the area around the root to that in the ground must be 

higher than one. Thus, the metal concentration in plants is higher than in the surrounding earth, 

and defines the level of assimilation of the metal by the plant. The plant roots directly transfer 

nutrients and metals from the soil solution (Qullaj, 2010). 

Figure 1 shows the process of accumulation of heavy metals in plants, environmental pollution, 

increase concentration, starting from receipt of the roots during the process of metal ionization, initial 

leaf to stalk, and carrying out the process of photosynthesis.  

Figure: 1 The process of accumulation of heavy metals in plants 

 

Source: Author  

Sources of pollution of natural or anthropogenic origin can be divided into two groups: 

 Point source; and 

 Non-point-source. 
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These are the most significant point sources: liquid discharges of urban waste (sewage), discharges of 

industrial waste, liquid waste discharges of livestock farms, and rinsing water from landfills and solid 

waste. 

Those that are common non-point sources include runoff from agricultural land, contaminated with 

precipitation of heavy metals, pipe leakage of sewage, and wastewater washing the streets. 

Climate Change in the 21st Century 

The mechanisms of climate change are can be easily explained. The product of burning fossil fuels is 

carbon dioxide (CO2). This CO2 is added to the atmosphere and is the driving force in heating the 

surface of the Earth. The consequences are observed in the melting of glaciers , flowers bloom sooner, 

and people and animals are moving to live in altitudes of lower temperatures. Even more disturbing is 

the realization that the burning of fossil fuels has been adding CO2 to the atmosphere for hundreds of 

years, but only recently haveconcerns of climate change been voiced by human activists (Qullaj, 

2010). 

According to statistics, in the past 15 years, Kosovo has lost over 7% of the forests from illegal 

logging. In 1980, the usual annual flooding occurred twice in that year, and after 2000, five floods 

occurred annually (Dreshaj, 2013). 

Production yields of bees have reduced due to climate change. In 1999, a bee hive product for sheep 

was produced at a volume of 55 kg, and by 2016 this had dropped to 10 kg. Agricultural products 

have decreased by 20% within 15 years because of climate change, floods, soil erosion, and water use 

for irrigation of agricultural products with heavy metals. 

Negative Effects of Pollution of Surface and Groundwater 

Any environmental contamination has potentially negative effects on the environment. In freshwater 

eutrophication the main effects are from acidic water and runoff (Favaro, Basaglia, & Casella, 2012). 
Eutrophication is a phenomenon that originates from water pollution, mainly from sewage discharge 

from urban or from agricultural activity as a result of drainage of agricultural land (Qullaj, 2010). The 

phenomenon of ‘laundering more acidic’, known in the industry and mining in particular, is the effect 

caused by discharge of drainage water, which is acidic (from mining), directly into the environment 

without pre-treatment (Shehu, 2006). The Sitnica River could be referred to as a ‘dead’ river due to 

waste disposal and toxic metals from the Trepca mine, since the population of fish have not increased 

in this river. 

Physical Methods of Environmental Studies 

This study measured physical parameters of chemical and bacteriological. Assigned stations were 

marked by geographic position with a global positioning system (GPS), model Extrax GARMIN, 12 

Channel. Identification of heavy elements was performed by induction coupled plasma-mass 

spectroscopy (ICP-OES), a contemporary method with higher precision than volumetric methods, and 

chromatographic-based approaches. Samples were analyzed in laboratories in Ontario, Canada and 

Agrovet in Koosvo Polje for determination of heavy metals in water and agricultural products.  

Microorganisms in Natural Waters 

Microorganisms are a highly diverse group of organisms; they include bacteria, fungi, and 

microscopic plants (green algae). Most are a single cell (). 

Microorganisms live in all parts of the biosphere, where there is water, soil, hot springs, in the ocean, 

the atmosphere, and rocks, deep within the Earth’s crust. Microorganisms are critical to nutrient 

recycling in the ecosystem because they act as decomposers. Some microorganisms can fix nitrogen 

and are a vital part of its cycle (Daci, 1978). Recent studies indicate that airborne microbes may play a 

role in precipitation in terms of the weather. Microbes are used in biotechnology, in traditional food, 

and beverage preparation (Favaro, Basaglia, & Casella, 2012). However, pathogenic microbes are 

harmful, since they invade and grow within other organisms, causing diseases that kill humans, 

animals, and plants. The cells of E. coli are typically rod-shaped, cylindrical, and about 2.0 to 0.5 

micrometers (μm) in diameter, with a cell volume 0.6-0.7. Escherichia coli produces mixed acids. 

When fermented in anaerobic conditions it produces lactate salt ethanol, acetate, and carbon dioxide. 

This bacterium, E. coli lives together with hydrogen that feeds on organisms. ). Bacterial structures, 
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although not as complex as those of eukaryotes, can be defined several bacterial integral structure. 

These structures are not found in all the bacteria. The use of antibiotics has greatly accelerated life of 

humans and without their existence, thousands of people today would not exist, as a result of polio flu 

viruses or other diseases (Qullaj, 2010). However, some microbes have resulted in a large forward 

with greater development of treatments in these cases that science interprets where the influenza virus 

has evolved so quickly as vaccines today is unnecessary and without strong to grippe same next year. 

Without antibiotics are powerful and create bacteria resistant to microorganisms and bacteria such as 

"staph," which can be converted into a cell in which a life-threatening infection. Showing other 

animal diseases as "Ebola" by monkeys, "SARS" from Rodent and avian and swine flu. 

Bacteriological Parameters 

All sewage and waste, including from hospitals and urban areas of Peja, Istok, Klina, and other cities, 

have flowed into the White Drin River during the summer when there is reduced rainfall, falling water 

levels, and increasing temperature. Such environments create favorable conditions for growth of 

microorganisms in the water, which is used in agriculture for irrigation of crops as in the region of 

Prizren, Gjakova, which is distinguished by its fruit and vegetable cultivation. In some cases, in these 

areas, analytical tests show heavy metals results on the certain parameters indicating the food is 

contaminated (Dreshaj, 2013). 

Usually held coliform bacteria, anaerobes. The number of coliform bacteria, anaerobic, living in all 

rivers apart from the sampling points that deposits are captured as Escherichia coli, Enterococcus 

spp., and Pseudomonas aeruginosa, living organisms, hydrogen sulphide-endospore formers 

anaerobic bacileta, and parasites (Daci, 1978). 

With population growth and increased needs for other goods and different the growth of this 

application makes working factories with greater capacity and thus emit large amounts of greenhouse 

outdoors, as Kosovo’s power plants. Releasing large quantities causes serious harm to human, but also 

for the environment, increase the amount of poisons after falling to the ground. The amount of the 

waste plant and a good part of their ends in flowing water, so pollution of the waters has disastrous 

consequences on animals and plants. Factories emit large amounts of carbon dioxide and the 

environment has not the capacity to absorb that amount because most of forests are cut down to meet 

short-term needs for some people while regeneration of these claims requires decades. Mass use of all 

natural resources in a very short time bring more rapid degradation of the environment (Balkevich, 

1984). 

Republic of Kosovo has an area of 10,098 km2 with a population of 1.8 million inhabitants, with a 

poorly developed economy, light industry and agriculture sector average. 

Kosovo has 22 rivers to fields other than that used for drinking, despite the weak monitoring in 

Kosovo, the rest has been able to very poor quality (Dreshaj, 2014). 

In Kosovo, are recorded over 103 quarries operating without standards where the majority is located 

near rivers, greed mercilessly thrown their beds. Biggest polluters are the energy sector of Kosovo and 

mine Trepça in Mitrovica and urban waste throughout the territory of the Republic of Kosovo. If it 

does not prevent this phenomenon within very short time will become landfill infection diseases such 

as, in the basin of the river Ibar and Sitnica where pollution is so great that the river has declined, the 

Epithets River, has become a ‘dead’ river. The existence for the fish is impossible, without limiting 

the eutrophication process, the wastewater discharge from cities which are not pre-treated, and by 

releasing the water during heavy Basin of Ferro-Nickel plant and mine, Trepça in Kosovo. 

In big cities like Pristina Kosovo from air samples taken from recorded large amount of dust, PM5 

and PM10, (range 250 mg / dm3). According to the Ministry of Spatial Planning (Kosovo's power 

plants, vehicle traffic (estimated at Republic of Kosovo in circulation over 450,000 vehicles, and 90% 

of them do not contain catalyst), and also release CO2, CO, and CH4 (CH4 from landfills waste). In 

2014, the central government has launched a project to increase the greenery in Pristina, has planted 

over 10,000 trees, which do little to soften as the temperature of the city, and reduce CO2 emissions 

(Dreshaj, 2014). 

Villages in Drenas have about 110 inhabitants sick from overdose of heavy metals. Food products are 

also contaminated with heavy elements of water, air and land. According to health ministry statistics 
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in 2015, 808 people were sick by carcinogenic substances; these people are treated with substances by 

chemotherapy to destroy cancer cells. 

The cost of chemical treatment per person is €1000, at least six treatments are needed therapeutic 

(1000 × 6 = €6,000), (€6,000 × 808 = €4,848,000), excluding precious life that over 70% of people 

die in total 808 persons. 

Table 4 shows the results at the sampling points for the Iber River Basin up to a kilometer from the 

river basin, the date of sampling, the type of relief and water level for potatoes sent to the laboratory 

of Agrovet in Kosovo Polje for chemical analysis. 

Table 4: Sampling location sown lands potatoes, Iber River Basin 

Sample Location Date/Most 

ration hour 
Type of 

relief 
Water 

level 
Possible 

contaminants 
D1/a Lismir (in front 

of a bridge) 
08.05.2016 

1000 
Field  Medium River water, 

traffic, Air. 
D1/b Lismir (in front 

of a bridge) 
08.05.2016 

1030 
Field  Medium River water, 

traffic, Air. 
D2/a Lismir (behind 

the bridge) 
08.05.2016 

1200 
Field  Medium River water, 

traffic, Air. 
D2/b Lismir (Behind 

the bridge ) 
08.05.2016 

1220 
Field  Medium River water, 

traffic, Air. 
D3 Vushtrri 08.05.2016 

1400 
Field  Medium River water, 

traffic, Air. 

Source: Author  

Table 5 shows the names for sample locations for potatoes and onions taken from parks, habitats, and 

rural areas rather than a cultivated potato or onion field. 

Table 5: Sample locations with the detail description 

D1/a Potatoes  

D1/b Onions 
D1/b Potatoes 
D2/b Onions 
D3 Potatoes 

Source: Author  

Table 6 shows the analytical results for potato samples tested at the laboratory of Agrovet in Kosovo 

Polje. All elements of the suite of heavy metals: As, Zn, Pb, Hg, Cu, Cd, and Ni, were above the 

permitted international standards. Food products could be contaminated where this river water is used 

for irrigation of Sitnica agricultural products. 

Table 6: The amount of heavy metals in Potatoes 

Element 

ppm 
Sampling location 

 D1 % D1/b % D3 % D2/b % D3 % 

As 3.1115 0.0003 2.2258 0.0002 <0.002 -- <0.002 -- <0.002 - 

Zn 21.651 0.002165 70.13355 0.00701 11.725 0.00117 32.49166 0.003249 4.060983 0.000406 
Pb 1.4611 0.000146 3.920875 0.000392 2.728127 0.000273 1.52224 0.000152 <0.001 - 
Hg <0.001 -- <0.001 - <0.001 -- <0.001 -- <0.001 - 
Cu 9.986 0.001 18.116 0.002 28.474 0.003 13.769 0.001 5.392 0.001 

Cd <0.001 -- <0,001 - <0.001 -- <0.001 -- <0.001 - 

Ni 2.596714 0.00026 2.933286 0.000293 42.270 0.004227 3.569094 0.000357 1.952208 0.000195 

Source: Author  
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The Amount of Waste Produced and the Economic Cost 

The waste system is a necessity to preserve the environment, but also deals with agro–products, and 

other contaminants of soil, water, and air. Thus, this affects the cost-effectiveness for the economic 

development of a country in the use of raw materials. Gathering of urban waste is economically viable 

and in this research was conducted in four municipalities in the Republic of Kosovo. 

Table 7: Waste collection with economic value calculated for 2015 

Year / 2015 Gjilan  Viti  Kamenicë Novobërdë  Bones Total  

January 1,351.64 258.52 187.94 106.68  1,904.79 

February 1,168.85 227.42 194.97 98.00 1.40 1,690.64 

March 1,327.80 241.74 219.18 118.86 0.38 1,907.96 

April 1,457.67 272.09 248.20 134.15 2.64 2,114.75 

May 1,517.29 296.05 261.82 140.32 8.33 2,223.81 

June 1,535.25 283.61 258.62 133.23 5.22 2,215.93 

July 1,952.73 372.30 331.55 144.95 17.99 2,819.52 

August 1,946.32 384.53 144.68 342.62 27.62 2,846.07 

September 1,742.76 344.24 325.81 155.65 22.77 2,591.23 

October 1,805.81 207.02 267.44 203.08 5.67 2,489.02 

November 1,497.74 299.86 264.74 132.18 0.32 2,194.84 

December 1,444.94 300.38 252.50 134.16 096 2,227.62 

Amount /2015 18,748.78 3,487.76 2,957.45 1,843.88 93.60 27.226.17 

Price to (€) 112,701.31€ 20,989.46€ 17,740.38€ 11,089.52€ 7,433.89€ 169,954.56€ 

No. of Clients 11,021 2,946 2,473 1,247  

Our customer 1.70 1.18 1.20 1.48 

Source: Author  

Table 7 shows submission of urban waste collection, in four municipalities of Kosovo, that is, the 

amount collected for 12 months during 2015. The economic cost was calculated in euro and was 

compared to the damage caused to the environment and the people that suffered from various tumors. 

Table 8: Waste collection with economic value calculated for 2016 
Year / 2016 Gjilan  Viti  Kamenicë Novobërdë  Bones Total  

January 1,312.49 289.92 211.26 99.22 0.24 1,913.13 
February 1,328.13 294.94 208.72 117.10 0.58 1,949.47 
March 1,447.40 383.22 249.28 130.02 0.64 2,210.56 
April 1,571.81 337.10 264.28 140.36 1.04 2,314.59 
Amount /2016 5,659.83 1,305.18 933.54 486.70 2.50 8,387.75 
Price to (€) 32,430.83€ 7,478.68€ 5,349.18€ 2,788.79€ 189.00€ 48,236.48€ 

Number of 

Clients 
10,911 3,144 2,532 1,218  

Our customer 052 042 037 040 

Source: Author  

Table 8 shows the submission for urban waste collection, in the four municipalities of Kosovo, that is, 

the amount collected in four months of 2016 with calculation of economic costs in euro, and 

compared with environmental damage. 

Discussion 

From the results obtained, the quality of Zn in the water of the White Drin is mainly in the class, ITE, 

and breaker, by Cd, class-breaker will, its third and IV, according to Pb, in the class of its third and 

IV, by Cu, in II and its third class. 

Ten sampling points showed that in the White Drin River, the parameters of heavy metals did not 

exceed the permitted international norms, in a comparison with standard parameters. Concentrations 

of elements that are presented in Table 3 show Cu is classified in position II except for D8-D10, 

which are classified in position III. Concentrations of Pb are classified in position IV, except in 

position D5-D6, which are classified in the III position. 
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Bacteriological parameters during the summer indicate the river is contaminated with bacteria, 

especially E. coli. 

The situation is highly degraded in the basins of the rivers, Ibar and Sitnica, based on the results from 

the laboratory in Ontario, Canada. Parameters of heavy metals in food products, such as potato that 

were analyzed every 1000 m for a kilometer from river shore in agricultural land planted with 

potatoes and irrigated with water from the river. Heavy metals: As, Zn, Pb, Hg, Cu, Cd, and Ni, in the 

potatoes shown in Table 6 were compared with international standards ranging from 150-200 ppm, 

allowed for international settings.  

Based on the analysis of economic costs for treating people with chemical therapy to destroy cancer 

cells the state pays (€4,848,000). 

However, waste management in the four municipalities has economic value (€48,236.48 + 

€169,954.56 = €218,191.04). 

State governments account economic waste management; environmental conservation of ecosystems; 

preservation of human life, flora, and fauna; and conservation of water, air, and soil. 

Recommendation 

Recent reports of human development pose environmental degradation that threatens global progress 

for the poor. According to the report, inaction to climate change and environmental degradation 

threatens ecosystems health and income growth in developing countries, in these ways: 

In terms of national and international diplomacy; need a positive outcome in a broad base of national 

and international cooperation, to an active treatment, prevention of pollution sources and water 

protection; 

Harmonization of national legislation with international protection and promotion; aquatic 

environment in their respective fields, as well as its correct implementation; 

Intensify cooperation locally, between neighboring countries, and at a regional and international level, 

Take appropriate and concrete measures to protect and improve the environment and life atn the state 

and local level (through appropriate inspection oversight institutions); 

Construct facilities for water purification (as providers); landfill for waste collection; 

Propose non-polluting production methods; gas and water plants with emissions processed for low 

concentrations of air, soil, and water pollutants. 

Conclusions 

Scientific research performed in Republic of Kosovo is often based onwith unreliable data. The 

number of employee sick days ascertained from the Ministry of Health for the year 2015-16, the 

suspected carcinogens from heavy metal contamination of water, air, and land, add economic cost. It 

is estimated that the economic cost for persons falling ill from deadly diseases is regarded by the 

Republic of Kosovo government not by counting people's lives that within two to three years, most of 

them die. It is estimated the economic cost of waste collection has been calculated without estimating 

the economic cost in monetary terms for the environmental damage. Raising awareness for nature 

protection in citizens and government and non - governmental organizations involves education, 

media, brochures, and campaigning for such purposes by citizens of different ages, especially the 

younger generations. 
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THE INTEGRATION OF BUSINESS MODELS AS PART OF PRE-MERGER AND 
ACQUISITIONS IN THE POLISH SECTOR OF MANAGEMENT INFORMATION 

SYSTEMS 

Jolanta Wartini-Twardowska1, Zbigniew Twardowski2

 

Abstract: This paper presents the methodology of assessing opportunities and threats related to the combining of 

heterogeneous business models in complex organizations (enterprise groups) from the point of view of added 

value. The main objective was to develop a methodology for assessing the risk of including a company with a 

specific business model within a complex organization. The authors carried out an in-depth analysis of mutual 

influences for fifteen typical business models. Guided by their original approach to classifying business models 

in the sector for management information systems, the authors used the cross-impact method to rank models in 

the value chain of this sector. The operational processes of the business models were also identified. The 

proposed methodology allows for a relatively accurate assessment of the impact of particular operational 

processes of one model upon the strategic objectives of another. The study established a set of data enabling the 

determination of the potential risks of combining two distinct sector models, the ‘integrator’ and the ‘added 

value reseller’, as a enterprise group. The methodology presented in this paper could be used to develop a 

computer system supporting strategic decisions regarding the allocation of resources in complex organizations. 

JEL Classification Numbers: G34, L86 DOI: http://dx.doi.org/10.12955/cbup.v4.744 

Keywords: business model, merger & acquisition, sector of management information systems.

 

Introduction 

The management information systems (MIS) sector, as part of the technology and communication 

(T&C) sector, is characterized by significant technological progress, which strongly affects other 

industries and governments (Central Statistical Office, 2016a). The fast development of software and 

information and technology (IT) services, as well as the digitization of the economy, stimulates long- 

and short-term value creation for different stakeholder groups (Sustainability Accounting Standards 

Board, 2014).  

Publications of the Central Statistical Office of Poland demonstrate that, in 2016, the overall business 

conditions in Poland in the information and communications (I&C) sector were improving. The sector 

involves enterprises offering software and IT consultancy services, which are analyzed in this paper. 

According to the assessments, in the case of 23.7% of companies in February 2016, the business 

climate had a positive impact, and business tendency for 6.5% of companies deteriorated, while for the 

remaining business entities, there were no noticeable changes in their financial situation (Central 

Statistical Office, 2016a). Labor costs had become the greatest barrier for doing business in the I&C 

sector (affecting 50.2% of companies in February 2016 and 54.9% in February 2015). Since mid-2013, 

the importance of this barrier, which relates to the shortage of skilled employees, has risen (from 

21.9% in February of the previous year to 25.1% in the corresponding month of 2016) (Central 

Statistical Office, 2016b). This may be one of the major causes for continuous mergers and 

acquisitions (M&As) among Polish players offering software and IT consultancies, which contribute 

to developing products and services, reduction of costs (expenses), and the building of strong brands. 

Mergers and acquisitions help Polish companies increase or retain market share. Polish companies, in 

the analyzed sector, intensely compete with one another. Approximately 40% of companies have 

identified domestic competition as a significant barrier to business (Central Statistical Office, 2016b).  

In 2013–2014, only 0.6% of all non-financial enterprises, surveyed by the Polish Central Statistical 

Office 2015), were enterprises that formed groups. However, these enterprises generated more than 

half of the revenue of non-financial enterprises (Central Statistical Office, 2015). Of all groups 

operating in Poland during 2014, companies of the Polish I&C sector were ranked sixth and in terms 

of revenues from sales generated by non-financial companies, they were ranked fourth. Their net 
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financial results were high and thus, they were ranked third among all non-financial groups. Similar to 

2013, they also played a dominant role in generating total net income in 2014.  (Central Statistical 

Office, 2015). 

The view that the competitive advantage of organizations is achieved through unique applications of 

IT resources, which creatively solve business problems of organizations, is becoming increasingly 

widespread. Effective combining of business models within complex organizations (particularly in 

enterprise groups) makes it possible to develop a product offer for the customer. Owing to new 

business models of companies in the MIS sector, barriers to business can be overcome. In the 

dynamic, value-oriented approach to the strategic management of M&As, considering intra- and inter-

company relations in the business model approach is crucial. The authors applied this approach to 

accomplish the primary objective of this paper, i.e., to present the methodology of assessing 

opportunities and threats relating to combining businesses with heterogeneous business models. To 

attain this goal, the following specific questions were asked:  

 What are typical business models in the Polish Management Information Systems sector? 

 Which business models of the MIS sector are key, and which models are highly responsive to 

other models, or are highly independent? 

 How does one approach the issue of building a unique structure for enterprise groups?  

 What should be the stages of an in-depth analysis of the cross-impact exerted by key processes 

affecting group business models? 

 What are the potential effects (risks) of combining two key business models, e.g., the IT 

integrator and the added value reseller, into an enterprise group? 

In this paper, we propose a methodology for designing group business models that provide definitive 

answers to these posed questions. 

The subject-matter of this paper aligns with studies carried out internationally in regards to           

business model concepts and how to use these to explain business complexity. In published works, 

such concepts were examined in terms of various connotations (Stähler, 2002; Wirtz, 2011), including 

technological (Konczal, 1975; Dottore, 1977; Stähler, 2002), organizational (Treacy  & Wiersema, 

1997), and strategic (Normann & Ramirez, 1993; Zott & Amit, 2008; Casadesus-Masanell & Ricart, 

2010); by perspectives of economic, operational, and strategic (Morris, Schindehutte, Richardson, & 

Allen, 2006), and in the domains of finance, service, technology, and organization (Bouwman, Faber, 

Haaker, & de Reuver, 2008). Chatterjee and Brueller drew attention to M&As that aim to build new 

business models with a new value proposition. These treat business combinations as potentially 

disruptive for a market (Chatterjee & Brueller, 2015). Both business and customer values have been 

continuously emphasized and thus, these are central to business model variants (Shin & Park, 2009). 

The literature on the subject, categorizes business model concepts in a scientific manner. This 

categorization comprises, for example, the ordering of business model components, proposed 

typologies, and also reference to the innovation of a business model and the management of business 

models (Chesbrough & Rosenbloom, 2002; Markides, 2008; Chesbrough, 2010; Holloway & 

Sebastiao, 2010; Sanchez & Ricart, 2010; Teece, 2010; Cavalcante, Kesting, & Ulhøi, 2011; 

Casadesus-Masanell & Zhu, 2013; Wirtz, 2011; Osterwalder & Pigneur, 2012; Sniukas, 2012; 

Wartini-Twardowska, 2014). While many innovative business models are created by start-up 

enterprises, there are also cases of established enterprises experimenting with new business models as 

a way of responding to the competitive threats from such start-ups (Birkinshaw & Ansari, 2015).  

Research Methodology 

This study assessed risks relating to business combinations, particularly in designing the structure of 
groups, using a business model concept. As proposed by Wartini-Twardowska (2014), the business 

models of companies involved in M&As were identified first (Figure 1). 

Then, using a cross-impact method, including Vester’s sensitivity model, an analysis of identified 

business models of the MIS sector was carried out (Vester & Hesler, 1980). This assisted in 

classifying the models into four categories (Figure 3). 
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Next, a two-stage in-depth analysis of the impact of key processes on other business models for a 

group was proposed (this is described later in this paper). The authors applied the ‘process 

classification framework’, developed by the American Productivity and Quality Center to identify the 

key operating processes of each model (APQC, 2015). The description of the models was based 

partially on Wartini-Twardowska (2014). The findings of the survey, which     covered 250 typical 

business models of the Polish companies presented in the aforementioned publication, were used to 

characterize the operating processes in fifteen basic models of the MIS sector (Figure 1). Subsequent 

to this, experts in particular fields were consulted regarding the identified processes. 

Figure 1: Typical business models of the management information systems sector 
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Source: Wartini-Twardowska (2014) 

Typical Business Models of the MIS Sector 

The fifteen-field ‘Wartini-Twardowska’ matrix, which is constructed on two dimensions, i.e., the 

value chain of the sector with five elements and three basic competitive strategies, comprises fifteen 

MIS sector business models. A strategy for integrating a simultaneous focus on business solution 

design with the customer creates the conditions for developing a company in the form of a traditional 

‘IT advisor’, where the greatest value for the customer consists in the competencies, availability, and 

objectivity of an advisor in formulating opinions (Model 1.1). In the case of the ‘IT auditor’ business 

model, focus is placed on the repeatability of the offered product (in particular for audit services). The 

greatest advantage of the model is the development and implementation of standards.3 The operating 

method of such a business entity is comparable to that of typical auditors that audit a company’s 

assets, financial standing, and income, or to procedures ensuring continuity of an organization’s 

operations (Model 1.2). In turn, an ‘IT business consultant’ is expected to improve management 

processes (Model 1.3).  

Frequently, innovations in modelling the customer’s business functions and processes affect the 

success of further implementation of the management information systems. In the case of 
organizations that focus mainly on developing their own IT product, a strategy of full integration with 

a customer allows favorable conditions to be created for developing very specific, independent 

software vendors (Model 2.1). However, the vision of an IT product as a market standard for a wide 

                                                           
3 A typical example is a company implementing ITIL or ISO standards in information management security.  
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range of applications substantially changes the software development company’s perception of the 

success of such an undertaking (Model 2.2). ‘IT labs’ are organizations focused mainly on product 

innovations. They include companies that are often connected with scientific units or that constitute 

research and development (R&D) for large IT corporations (Model 2.3).  

The value chain element, responsible for product or service distribution (delivery), or both, relates to 

business models that have distinctly vague (fuzzy) characteristics. An ‘added value reseller’ creates 

value during distribution of solutions for end users. This model delivers value mainly by adapting an 

existing product in the market to specific customer needs (Model 3.1.). In turn, a ‘distributor’ is a 

model of a unit that focuses on providing services, mainly about delivery, for the largest possible 

number of customers. It offers standard products to end users and components for the construction of 

final IT solutions. The classic distributor focuses mainly on logistics (Model 3.2). In the ‘challenger’ 

business model, delivery includes pioneering technologies on the market for management system 

solutions, which also exploit opportunities for IT in new areas of organizational management. To 

avoid losing liquidity, a company that chooses to use technology needs to focus primarily on 

managing the risks associated with implementing the project portfolio. Where some projects fail, the 

company’s financial liquidity may be jeopardized (Model 3.3).  

In the MIS sector, implementing an IT solution plays a critical role in creating value for the               

customer. Thus, the fourth group of models comprises companies that focus on capturing value              

during implementation. An ‘integrator’ is a business model of an organization that specializes                        

in comprehensive implementation of IT solutions for specific customer needs (Model 4.1).                         

The ‘integrator’ usually supervises the implementation of delivery at the customer’s premises 

(managing an implementation project). A ‘freelancer’ is a company (often a real person) that creates 

value through fast implementation of an existing standard and by adjusting the organization’s 

management processes to the requirements of the management system being implemented (Model 

4.2.). The last model in the group is focused on solving a customer’s non-typical business problems, 

related to current IT services. A typical ‘software house’ comprises first-rate programmers and                    

IT designers who undertake ‘turn-key’ programming assignments for other IT solution suppliers 

(Model 4.3). 

Given the changes in the model of purchase and use of IT solutions, the last element of the value    

chain (maintenance) plays an increasingly significant role in value creation for the customer in              

the MIS sector. Companies focused on full integration with the customer develop a classic ‘help        

desk’ model that constitutes the first line of customer support (Model 5.1) within the framework            

of support for IT infrastructure and software maintenance. Companies increasingly tend to outsource 

IT processes, including all data processing and a significant part of business software. In the case            

of the ‘IT on demand’ business model, a business entity focuses on data processing services, and        

lease and maintenance of business software for the customer (Model 5.2). The last model        

considered in this categorization is that of a company that specializes in advanced maintenance 

services and in solving non-typical customer problems (the second and third line of maintenance 

support; Model 5.3). 

Value Creation in the MIS Sector and Intra-Corporate Relationships 

The quest for a strategic advantage by improving the structure of resources and competences in a few 

links of the value chain leads to an organization focusing on more than one typical business model in 

the sector. Thus, each company creates its own original business architecture, comprising the 

suggested combination of basic models (in extreme cases, the organization may successfully operate 

using one of the business models presented in Figure 1).  

Within this architecture, the competitive ability of an enterprise group is built with both a unique 
structure of models in the group and the combination of relations between models. Thus, the 

complexity of a group’s business architecture is directly proportional to the number of heterogeneous 

business models operated by the subsidiaries. Identifying key processes to create the added value of 

such a group calls for determining the strength and effects of interactions through a given business 

model embedded in the environment of other models. For this purpose, the authors applied the cross-

impact method to examine the traits of typical business models of the MIS sector essentially from the 

point of view of creating interactions (Figure 2). 
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Figure 2: Potential cooperation links in the process of creating value for the customer 

 1.1 1.2 1.3 2.1 2.2 2.3 3.1 3.2 3.3 4.1 4.2 4.3 5.1 5.2 5.3 AS 

1.1 • 1 2 2 1 1 2 0 2 2 0 0 1 1 1 16 

1.2 0 • 1 1 0 0 1 0 1 0 0 0 0 0 0 4 

1.3 0 0 • 2 0 1 2 0 1 2 0 1 0 0 0 9 

2.1 0 0 1 • 1 1 2 2 0 2 1 0 0 1 1 12 

2.2 0 0 1 1 • 1 2 3 1 2 1 1 0 2 1 16 

2.3 0 0 0 0 1 • 0 0 3 1 0 0 0 0 0 5 

3.1 0 0 1 0 0 0 • 0 0 3 0 1 0 0 0 5 

3.2 0 0 1 1 1 0 3 • 1 3 0 1 0 1 2 14 

3.3 0 0 0 0 0 0 0 0 • 1 0 0 0 0 0 1 

4.1 0 0 1 0 0 0 1 0 0 • 0 0 0 0 0 2 

4.2 0 0 1 2 1 1 2 0 0 3 • 1 0 0 2 13 

4.3 0 0 0 1 0 1 1 0 0 2 0 • 0 0 1 6 

5.1 0 0 1 2 2 1 3 0 1 3 0 1 • 0 2 16 

5.2 0 0 0 0 1 0 2 0 0 2 0 0 0 • 0 5 

5.3 0 0 0 1 1 0 1 0 0 2 0 1 0 1 • 7 

PS 0 1 10 13 9 7 22 5 10 28 2 7 1 6 10  
 

Source: Authors 

For example, an ‘independent IT advisor’ (Model 1.1) has a large impact on other models because of 

likely suggestions concerning the end user’s selection of a business partner (Figure 3). At the same 

time, because of the model’s independence, no other models may be involved. Thus, in the cross-

impact matrix, the ‘independent IT advisor’ model has a high active sum and a zero passive sum. In 

turn, the ‘integrator’ (Model 4.1), which provides value directly to the end user, uses services of most 

of the identified business models in the sector. Therefore, the active sum for this model is quite small, 

while the passive sum is relatively high. The ‘auditor’ (Model 1.2) and ‘IT on demand’ (Model 5.2) 

operate differently again. These models are characterized by a relatively small active and passive 

sums. The criteria of active and passive sums allow the business models to be classified into four 

categories: active, critical, passive, and inert models. 

Figure 3: Results of an analysis of the cross-impact of fifteen typical business models (1.1 to 5.3) of 

the Polish management information system sector 

AS                              
16                              
15                              
14                              
13                              
12                              
11                              
10                              
9                              

8                              
7                              
6                              
5                              
4                              
3                              
2                              
1                              

0  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28  PS 
 

A: active models; C: critical models; P: passive models; I: inert models 

Source: Authors 

Group A of the active models have high active sums and small passive sums. These models, by having 

a significant impact on customer value, have a powerful influence on other business models. In the 

case under consideration, this group comprised seven business models that represented all elements of 

the MIS sector value chain (Figure 3). 
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The other group (Group P) comprised models characterized by a high passive but small active sum. 

Models in this group were strongly influenced by other models on which they had a small, but direct 

impact. These were models, therefore, that strongly reacted to the consequences of other operating 

models. They could become a unique measure for the state of a group (and even of the whole sector, as 

they give early information about the direction of changes in trends within a sector). Two models 

performed such functions: the ‘integrator’ (INT; Model 4.1) and the ‘added value reseller’ (AVR; 

Model 3.1). Both were strongly focused on integration with the customer, and this highlighted their 

position as leaders in the value creating system.  

The last group of models (Group I), which in this case comprised six representatives, was 

characterized by relatively small passive and active sums. These are the so-called buffer (or inert) 

models whose major advantage was their large degree of independence. They were negligibly 

sensitive to the influence of other models, on which they also had a small impact.  

Based on further in-depth analysis of cross-impacts between MIS sector models, the following 

conclusions were drawn. Firstly, the key models in the MIS sector were the IT software and 

infrastructure producers; this resulted from their active position in the map with the highest 
coefficients of active sum cross-matched with passive sum (for example, the coefficient for model 2.2 

was 114; i.e., 16 × 9). These models, which are supported by other active models, established 

foundations for the value of the sector. Secondly, the most important ‘providers’ of customer value 

were ‘integrators’ and ‘added value resellers’. The customer, in the end, perceives the offered value 

from the angle of broadly understanding the product’s usefulness. In the case of solutions for 

management support, this is often connected with intricate implementation. The ‘added value of the 
reseller’ or ‘integrator’ provides the customer with all necessary components and services so that the 

customer achieves the goal intended with buying the IT software or infrastructure. Furthermore, 

through observation of the financial standing of resellers and integrators, given their functions in the 

value chain, a system can be created that allows for early identification of opportunities and threats for 

the whole sector. Thirdly, where the activity is focused on initiating (economic or legal) business 

combinations, positioning of a potential subsidiary in the active sum against the passive sum map 

allows for early identification of opportunities and threats during M&A planning. The MIS sector, 

which is subject to continuous changes, would enable the companies to: 1) revise the sector map, and 

2) position themselves better on the sector map by using the identified opportunities.  

Analysis of the Cross-Impact of Key Processes of Heterogeneous Business Models in an 

Enterprise Group  

Assessment of the contribution of a particular business model to the creation of a group’s value must 

be preceded by an in-depth analysis of the impact of key processes of the analyzed model on other 

models in the group. The authors conducted the analysis in two stages.  

Stage 1: Classification of Business Processes  

The structure of classifying business processes included in Table 1 was based on the ‘process 

classification framework’, developed by the American productivity and quality center. The importance 

of individual processes for each business model was determined on a four-point scale, based on the 

impact of the process upon the customer value proposition. The maximum number of points, i.e., four, 

marked (●●●● or ○○○○) was given to the processes critical for the value proposition. The minimum 

score, indicated by a single point (● or ○), denoted marginal impact. For example, in the case of the 

FRL model, the operating processes in the fourth category (i.e., 4.0 Deliver Products and Services), 

were the only processes that created customer value. In the case of the SDC model, the processes 

crucial for the creation of the final customer value proposition were those responsible for developing 

vision and strategy (1.0 Develop Vision and Strategy) and covering sale and marketing (2.0 Develop 

and Manage Products and Services; or 4.0 Deliver Products and Services).  

Subsequently, particular groups of processes assigned to each category were assessed in terms of their 

importance, using the same marking scale. Hence, for the FRL model, which was analyzed previously, 

the processes responsible for implementing IT solutions (4.4 Deliver Service to Customer) constituted 

the key group and, in the case of the SDC model, in the fourth category: Deliver Products and Services 

(10005), the group of processes covering software production (4.3, Produce/Manufacture/Deliver 

Products) determined the attractiveness of the customer value proposition. 
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Stage 2: Analysis of the Cross-Impact of Key Processes on Value Propositions of a Group 

In the second stage of the study, the authors analyzed the selected business models for the impact of 

the key processes of one model on the value proposition of another. For this purpose, the process 

groups identified in the first stage of the study were divided into processes and sub-processes 

(activities) creating the customer value proposition for each business model. 

Table 1: Operating process groups of typical business models of the MIS sector 

No. Operating Processes Groups  Business Models 

  ADV AUD BCS ISV SDC LAB 
AV

R 
DIS CHL INT FRL STH HDC ITD SPR 

1.0 
Develop Vision and Strategy 

(10002) 
● ●● ●●● ●● ●●● ●● ●● ● ●● ●●● ● ●● ● ●●● ●● 

1.1 
Define the business concept and 
long-term vision 

- ○○ ○○ ○ ○○○ ○○ ○○ ○ ○○ ○○○ - ○ ○ ○○○ ○○ 

1.2 Develop business strategy  ○ ○○○ ○○ 
○○ 
○○ 

○○ ○ ○ ○○ ○○○ ○ ○○ ○ ○○○ ○ 

1.3 Manage strategic initiatives - ○ ○○ ○ ○○ ○ ○ ○ ○ ○ - ○ - ○ ○○ 

2.0 
Develop and Manage Products 

and Services (10003) 
● ● ●● ● ●●● 

●● 

●● 
● ●●● ●● ●● ● ●● ● ●● ●●● 

2.1 
Manage product and service 

portfolio  
- ○ ○ ○ ○○○ ○ ○ ○○○ ○ ○○○ - ○○ ○ ○ ○○ 

2.2 Develop products and services  ○ ○ ○○ ○○ ○○○ 
○○ 
○○ 

○○ ○ ○○○ ○ ○○ ○○ ○ ○○ ○○○ 

3.0 
Market and Sell Products and 

Services (10004) 
● ●● ●● ●●● 

●● 

●● 
● ●●● 

●● 

●● 

●● 

●● 
●●● ● ●●● ●● 

●● 

●● 
●● 

3.1 
Understand markets, customers 
and capabilities 

○ ○○ 
○○ 
○○ 

○○○ ○○ ○○○○ ○○ ○○○ ○○○○ ○○○ ○ ○○○ ○ ○○ ○○○ 

3.2 Develop marketing strategy ○ ○○ ○○ ○○ ○○○ ○ ○ ○○ ○○○ ○○ ○ ○○ ○○ ○○○ ○○ 

3.3 Develop sales strategy - ○ ○ ○○○ 
○○ 

○○ 
○ ○○ 

○○ 

○○ 
○○ ○○ - ○○ ○ 

○○ 

○○ 
○○ 

3.4 
Develop and manage marketing 
plans 

- ○ ○ ○○ ○○ ○ ○ ○○ ○○ ○○ ○ ○○ ○○ ○○ ○○ 

3.5 Develop and manage sales plans - ○ ○ ○○ 
○○ 
○○ 

○○ ○○○ 
○○ 
○○ 

○○ ○○○ ○ ○○ ○ 
○○ 
○○ 

○○○ 

4.0 
Deliver Products  

and Services (10005) 
●●● 

●● 

●● 
●● 

●● 
●●● ●●● ●●● ●● ●●● ●●● ●●● 

●● 

●● 
●●● 

●● 

●● 
● ●●● 

4.1 
Plan for and align supply chain 

resources 
- - - ○ ○○ ○ ○ - ○ ○○○ - ○ - - ○ 

4.2 
Procure materials  

and services 
- - - ○ ○ ○ ○ - ○ ○○ - ○ - ○ ○○○ 

4.3 
Produce/Manufacture/Deliver 
products 

- - ○ ○○○ 
○○ 
○○ 

○○ 
○○ 

○○○ 
○○ 
○○ 

○○ 
○○ 

○ - ○○○ - - - 

4.4 
Deliver service  
to customer 

○○ 
○○ 

○○ 
○○ 

○○ 
○○ 

○○ ○ ○ ○○ ○ ○○ 
○○ 
○○ 

○○ 
○○ 

○○ 
○○ 
○○ 

○○ 
○○ 

○○ 
○○ 

4.5 
Manage logistics and 
warehousing 

- - - - ○ - ○ ○○○ ○ ○○ - ○ - - ○○ 

5.0 
Manage Customer Service 

(10006) 
●● ● ● ●● ●● ● ●●● ● ● ● ●● ●● ●● ●● 

●● 

●● 

5.1 
Develop customer care/customer 

service strategy 
- - ○ ○○ ○○○ ○ ○ - ○ ○○ - ○ ○○ - ○○○ 

5.2 
Plan and manage customer 
service operations 

 - ○ ○○○ ○ ○ ○○○ - ○○ ○○○ - ○○○ 
○○ 
○○ 

○ 
○○ 
○○ 

5.3 
Measure and evaluate customer 
service operations 

- - ○ ○○○ ○○○ ○ ○○○ - 
○○ 
○○ 

○○ - ○○ ○○ ○ ○○○ 
 

●●●● – crucial impact of the processes on the value proposition; ●●● – strong impact of the processes; ●● – 

significant impact of the processes; ● – marginal impact of the processes; – no impact of the processes; ○○○○ 

– crucial impact of the sub-processes on the value proposition; ○○○ – strong impact of the sub-processes; ○○ 

– significant impact of the sub-processes; ○ – marginal impact of the sub-processes 

Source: Authors 
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The authors used two examples of business models, i.e., the INT and AVR, in the in-depth analysis of 

the cross-impact of key processes. The analysis comprised the following phases: (1) defining strategic 

objectives of companies operating in the AVR and INT models listed in Table 2; (2) analyzing the 

impact of key processes of one model on the strategic objectives of another; and (3) assessing 

opportunities and threats relating to combined models within an enterprise group. 

Selected Strategic Objectives of the AVR and the INT Models  

The INT and AVR models had the same four objectives: (1) focus on market share growth resulting 

from the acquisition of new customers and strengthening of ties with existing customers; (2) improve 

operating processes, which were expressed by the above-average profitability of implemented 

projects; (3) focus development primarily on improved competences of human resources; and (4) 

maintain financial results expressed by metrics that measure the risk associated with short- and long-

term financial liquidity. 

Table 2: Groups of business objectives affecting the added value growth in integrator (INT) and the 

added value reseller (AVR) models 

No. Primary objectives No. Sub-objectives 

1. Market development 

(market share growth) 

1.1. An increase in the number of new customers  

in serviced sectors  

1.2. An increase in the revenue from technical support services 

provided to existing customers 

1.3. An increase in the revenue from the sale of new services to 

existing customers (upsells, aftermarket) 

2. 

An increase 

in/maintenance  

of the above-average 

profitability  

of provided services 

2.1. Improving deployment projects management 

2.2. Augmenting the bargaining position against the main 

vendors 

2.3. Using the operating leverage in the development  

of the operating costs structure 

3. 

The development  

of employee 

competences  

and qualifications 

3.1. Improving the competences of deployment teams 

3.2. Standardization and/or automation of deployment 

procedures 

3.3. Developing corporate knowledge bases 

4. 
Maintaining the safe 

structure  

of operations financing 

4.1. Determining the level and structure of working capital 
which reduces the risk of financing deployment projects 

4.2. Using financial leverage in the development  

of the long-term equity and assets structure 
 

Source: Authors 
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Perspective on the Objectives of the AVR Model  

By examining the accomplishment of strategic objectives for the AVR model from the point of view 

of the processes of the INT model (Table 3), one can claim that those involving the delivery of 

products and services (10005), as part of the complex deployment projects of the INT, constituted the 

greatest added value. The processes of this group (Deliver Products and Services) primarily supported 

the AVR objectives relating to the operating profitability of projects, and to a smaller degree, 

supported the market-related and financial AVR objectives. 

Table 3: Operating processes groups of the integrator (INT) model supporting added value reseller 

(AVR) objectives 

No. Operating Processes Groups of INT 
AVR objectives  

I II III IV 

1.0. 10002 Develop Vision and Strategy ● ● - - 

2.0. 10003 Develop and Manage Products and Services  ●● ●● ● - 

3.0. 10004 Market and Sell Products and Services ●● 

●● 
●● ● ● 

4.0.  10005 Deliver Products and Services ●● ●● 

●● 
● ●● 

5.0. 10006 Manage Customer Service  ●● ●●● ● ● 
 

●●●● – crucial impact of the INT processes on the AVR objectives; ●●● – strong impact of the INT 

processes on the AVR objectives; ●● – significant impact of the INT processes on the AVR objectives; ● – 

marginal impact of the INT processes on the AVR objectives; – no impact of the INT processes on the AVR 

objectives 

Source: Authors 

The INT processes, relating to market development, primarily supported the market-related objectives 

of the AVR model.  

Develop Vision and Strategy  

In this group of processes, support for the AVR objectives was relatively small, as shown in Table 4. 

However, depending on the definition of key market segments and the approach to the customer 

service method, the processes relating to developing competitive strategies could support or prevent 

mutual accomplishment of strategic objectives.  

Table 4: Develop, vision, and strategy of integrator (INT) model supporting added value reseller 

(AVR) objectives 

No. Develop Vision and Strategy of INT 
AVR objectives 

I II III IV 

1.0. 10002 Develop Vision and Strategy ● ● - - 

1.1. 

Define the 

business 

concept 

 Assess the external environment (10017) ○ - - - 

 Survey market and determine customer needs 

(10018) 
○ ○ - - 

1.2. 

Develop 

business 

strategy 

 Evaluate strategic options to achieve the 

objectives (10038) 

 

- - - - 

 Select long-term business strategy (10039) ○ - - - 
 

● – marginal impact of the INT processes on the AVR objectives; – no impact of the INT processes (sub-

processes) on the AVR objectives; ○ – marginal impact of the INT sub-processes on the AVR objectives 

Source: Authors 

Develop and Manage Products and Services   

The last two groups for the INT processes supported the strategic objectives of the AVR model to a 

small extent only, as shown in Table 5. Processes that should be highlighted here are those that 
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supported the designing of new services (10080) and managing the life cycles of products and services 

(10067). 

Table 5: Develop and manage products and services of the integrator (INT) model supporting added 

value reseller (AVR) objectives 

No. 
Develop and Manage Products and Services  

of INT 

AVR objectives 

I II III IV 

2.0. 10003 
Develop and Manage Products  

and Services  
●● ●● ● - 

2.1. 

Manage product  

and service 

portfolio 

 Evaluate performance of existing products/services 

(10063) 
○ ○ - - 

 Define product/service development requirements (10064) ○ ○ ○○ - 

 Manage product and service life cycle (10067) ○○ ○○ - - 

2.2. 
Develop products 

and services 

 Design, build, and evaluate products and services (10080) ○○ ○ ○ - 

 Prepare for production (10082) - ○○ ○ - 
 

●● – significant impact of the INT processes on the AVR objectives; ● – marginal impact of the INT processes on the 
AVR objectives; – no impact of the INT processes (sub-processes) on the AVR objectives; ○○ – significant impact of the 

INT sub-processes on the AVR objectives; ○ – marginal impact of the INT sub-processes on the AVR objectives 

Source: Authors 

Market and Sell Products and Services   

The third group for the INT processes affected the accomplishment of strategic objectives for the AVR 

model and comprised processes that associated with broadly-understood marketing and sales strategies 

(Table 6). These were crucial for developing the AVR’s market, particularly in acquiring new 

customers.  

Table 6: Market and sell products and services of the integrator (INT) model supporting added value 

reseller (AVR) objectives 

No. Market and Sell Products and Services of INT 
AVR objectives 

I II III IV 

3.0. 10004 Market and Sell Products and Services 
●● 

●● 
●● ● ● 

3.1. 

Understand markets, 

customers, and 

capabilities 

 Perform customer and market intelligence analysis 

(10106) 
○○ - - ○ 

 Evaluate and prioritize market opportunities (10107) ○○ - - ○ 

3.2. 
Develop marketing 

strategy 

 Define offering and customer value proposition 

(11168) 
○○ - - - 

 Define pricing strategy to align  
to value proposition (10123) 

○ ○○ - ○ 

3.3 
Develop sales 
strategy 

 Develop sales partner/alliance relationships (10130) ○○○ ○○ ○ ○ 

 Develop and manage sales plans (10105) ○○ - - - 

3.5. 
Develop and manage 
sales plans 

 Generate leads (10182) ○○○ - - - 

 Manage customer sales (10184) 
○○ 
○○ 

- - - 

 Manage sales force (10186) ○○○ - - - 
 

●●●● – crucial impact of the INT processes on the AVR objectives; ●● – significant impact of the INT processes on the 

AVR objectives; ● – marginal impact of the INT processes on the AVR objectives; ○○○○ – crucial impact of the INT sub-

processes on the AVR objectives; ○○○ – strong impact of the INT sub-processes on the AVR objectives; ○○ – significant 

impact of the INT sub-processes on the AVR objectives; ○ – marginal impact of the INT sub-processes on the AVR 
objectives; – no impact of the INT sub-processes on the AVR objectives 

Source: Authors 
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In an extreme case, a large INT may become the main distribution channel for an AVR’s offer. The 

attractiveness of a product or service in accomplishing the objectives for the INT’s strategic business 

will affect the success of this solution (from the AVR’s point of view) and hence, the potential 

importance of the marketing and sales strategies of the INT for developing the AVR’s market. 

Assuming the convergence of the INT’s strategy with the AVR’s value proposition, three INT 

processes will become crucial for developing the AVR’s market, i.e., obtaining leads, sales process 

management, and sales teams management. The objectives relating to the profitability of the AVR’s 

projects were supported by the INT’s pricing policy and the selection of partners for the completion of 

deployment projects (10130). 

Deliver Products and Services  

In the first case, the AVR capitalized on the INT’s key competence, i.e., management for deployment 

projects. In addition, in the case of complex deployment projects, the INT provided the AVR with the 

customer’s requirements for specifications within the scope of those needed by the AVR to implement 

the project as a subcontractor (Table 7). 

Table 7: Deliver, products, and services of the integrator (INT) model supporting added value 

reseller (AVR) objectives 

No. Deliver Products and Services of INT 
AVR objectives 

I II III IV 

4.0.  10005 Deliver Products and Services ●● 
●● 

●● 
● ●● 

4.3. 

Procure 

materials and 

services 

 Select suppliers and develop/maintain 

contracts (10278) 
- ○ - ○○ 

 Order materials and services (10279) - - - ○ 

 Manage suppliers (10280) - ○ - ○ 

4.4. 
Deliver service 

to customer 

 Confirm specific service requirements for 

individual customer (10320) 
○○ 

○○ 

○ 
○ - 

 Identify and schedule resources to meet 

service requirements (10321) 
- ○○ ○ - 

 Provide services to specific customers 

(10322) 
- ○ ○ - 

 Ensure quality of service (10323) ○○ 
○○ 

○○ 
○ ○ 

 

●●● – strong impact of the INT processes on the AVR objectives; ●● – significant impact of the INT 

processes on the AVR objectives; ● – marginal impact of the INT processes on the AVR objectives; ○○○○ – 

crucial impact of the INT sub-processes on the AVR objectives; ○○○ – strong impact of the INT sub-processes 

on the AVR objectives; ○○ – significant impact of the INT sub-processes on the AVR objectives; ○ – marginal 

impact of the INT sub-processes on the AVR objectives; – no impact of the INT sub-processes on the AVR 

objectives; 

Source: Authors 

This reduced the AVR’s risk of underestimating the level of the customer’s expectations and, at the 

same time, built competences in the potential market for the AVR’s services. As part of the processes 

relating to the INT procurement of materials and services, significant benefits resulting from potential 

opportunities were associated with the co-financing of purchases by the AVR for components (e.g., 

licenses). Depending on the volume and complexity of a deployment project, taking advantage of an 
INT’s experience when negotiating contractual terms, can significantly assist in accomplishing the 

AVR’s financial objectives. 

Manage Customer Service   

The third INT process group, important from the AVR’s point of view, comprised processes relating to 

customer after-sales service (Table 8). The INT was the first line of customer support, while the more 

serious service requests were referred to the AVR to solve. At the same time, the INT, being close to 
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the customer’s problems, was able to meet the customer’s subsequent expectations, thus ensuring 

additional sales for the AVR. 

Table 8: Manage customer service of the integrator (INT) model supporting added value reseller 

(AVR) objectives 

No. Manage Customer Service of INT AVR objectives 

  I II III IV 

5.0. 10006 Manage Customer Service ●● 
●● 

● 
● ● 

5.1. 

Develop customer 

care/customer service 

strategy 

 Develop customer service 

segmentation/prioritization (10381) 
○○ - ○ - 

 Establish service levels for customers 

(10383) 
○○ ○○ - ○ 

5.2. 
Plan  
and manage customer 

service operations 

 Plan and manage customer service work 

force (10379) 
- ○ - - 

 Manage customer service requests 

(10388) 
○○ ○○ - - 

 Manage customer complaints (10389) ○○ 
○○ 

○ 
- - 

5.3. 
Measure  

and evaluate customer 

service operations  

 Measure customer satisfaction with 

product and services (10403) 
○○ ○○ - ○ 

 

●●● – strong impact of the INT processes on the AVR objectives; ●● – significant impact of the INT 

processes on the AVR objectives; ● – marginal impact of the INT processes on the AVR objectives; ○○○ – 

strong impact of the INT sub-processes on the AVR objectives; ○○ – significant impact of the INT sub-

processes on the AVR objectives; ○ – marginal impact of the INT sub-processes on the AVR objectives; – no 

impact of the INT sub-processes on the AVR objectives 

Source: Authors 

Perspective on the Objectives of the Integrator (INT) Model   

The operating processes of the AVR model were related to categories: Deliver Products and Services 

(10005) and Manage Customer Service (10006), as having the greatest importance for accomplishing 

strategic objectives of the INT model (Table 9). The remaining processes of the AVR model affected 

the business objectives of the INT model only marginally.  

Table 9: Operating process groups of the added value reseller (AVR) model supporting integrator 

(INT) objectives 

No. Operating process groups of the AVR 
INT objectives 

I II III IV 

1.0. 10002 Develop Vision and Strategy ●● - - ● 

2.0. 10003 Develop and Manage Products and Services  ● ●● ● ● 

3.0. 10004 Market and Sell Products and Services ●● - - - 

4.0.  10005 Deliver Products and Services ●● 
●● 

●● 
- ●● 

5.0. 10006 Manage Customer Service  ●● ●●● - ● 
 

●●●● – crucial impact of the AVR processes on the INT objectives; ●●● – strong impact of the AVR 

processes on the INT objectives; ●● – significant impact of the AVR processes on the INT objectives; ● – 

marginal impact of the AVR processes on the INT objectives; – no impact of the AVR processes on the INT 

objectives 

Source: Authors 
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The analysis implied that the key processes of the AVR model supported the operating objectives of 

the INT model that were related to project profitability, to a great extent, and its market-related and 

financial objectives, to a much lesser extent.  

Develop Vision and Strategy    

The AVR processes relating to the analysis and assessment of the market environment and response to 

customers’ changing needs should support long-term market-related objectives of the INT model, 

taking into consideration the non-competitive market strategies of both models, as shown in Table 10. 

Table 10: Develop, vision, and strategy of the added value reseller (AVR) model supporting 

integrator (INT) objectives 

No. Develop Vision and Strategy of AVR 
INT objectives  

I II III IV 

1.0. 10002 Develop Vision and Strategy ●● - - ● 

1.1. 
Define the 

business concept 

 Assess the external environment (10017) ○○ - - - 

 Survey market and determine customer needs (10018) ○ - - - 

1.2. 
Develop business 
strategy 

 Evaluate strategic options to achieve the objectives (10038) 

 
○○ - - ○ 

 Select long-term business strategy (10039) ○○ - - ○ 
 

●● – significant impact of the AVR processes on the INT objectives; ● – marginal impact of the AVR processes on the 
INT objectives; – no impact of the AVR processes (sub-processes) on the INT objectives ; ○○ – significant impact of the 

AVR sub-processes on the INT objectives; ○ – marginal impact of the AVR sub-processes on the INT objectives 

Source: Authors 

Develop and Manage Products and Services    

The AVR processes associated with developing new software and new applications for existing 

solutions could support both market-related objectives, and operating and financial objectives of the 

INT model. The achievement from a synergistic effect of the processes depends on their convergence 

(Table 11). 

Table 11: Develop and manage products and services of the added value reseller (AVR) model 

supporting integrator (INT) objectives 

No. 
Develop and Manage Products and Services  

of AVR 

INT objectives 

I II III IV 

2.0. 10003 Develop and Manage Products and Services  ● ●● ● ● 

2.1. 
Manage product  

and service portfolio 

 Evaluate performance of existing services (10063) ○ ○○ - ○ 

 Define product/service development requirements 
(10064) 

- ○ ○ - 

 Manage product and service life cycle (10067) ○ ○○ ○ ○ 

2.2. 
Develop products  

and services 

 Design, build and evaluate products and services 

(10080) 
○ ○ ○ ○ 

 Test market for new or revised product and services 
(10081) 

- - - - 

 Prepare for production (10082) - - - - 
 

●● – significant impact of the AVR processes on the INT objectives; ● – marginal impact of the AVR processes on the 

INT objectives; – no impact of the AVR processes (sub-processes) on the INT objectives; ○○ – significant impact of the 

AVR sub-processes on the INT objectives; ○ – marginal impact of the AVR sub-processes on the INT objectives 

Source: Authors 
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Market and Sell Products and Services   

Studies demonstrate that the situation of having AVR as the ordering party for the INT is very rare. 

Accordingly, the AVR processes, relating to marketing and sales, supported the strategic objectives of 

the INT model to a relatively small degree (Table 12). 

Table 12: Market and sell products and services of the added value reseller (AVR) model supporting 

integrator (INT) objectives 

No. Market and Sell Products and Services of AVR 
INT objectives 

I II III IV 

3.0. 10004 Market and Sell Products and Services ●● - - - 

3.1. 

Understand markets, 

customers, and 
capabilities 

 Perform customer and market intelligence analysis 

(10106) 
○○ - - - 

 Evaluate and prioritize market opportunities (10107) ○ - - - 

3.2. 
Develop marketing 
strategy 

 Define offering and customer value proposition (11168) ○○ - - - 

 Define pricing strategy to align to value proposition 

(10123) 
○ - - - 

3.3 Develop sales strategy 
 Develop sales partner/alliance relationships (10130) - - - - 

 Develop and manage sales plans (10105) ○ - - - 

3.5. 
Develop and manage 

sales plans 

 Generate leads (10182) - - - - 

 Manage customer sales (10184) - - - - 

 Manage sales force (10186) - - - - 
 

●● – significant impact of the AVR processes on the INT objectives; – no impact of the AVR processes (sub-processes) 

on the INT objectives; ○○ – significant impact of the AVR sub-processes on the INT objectives; ○ – marginal impact of 

the AVR sub-processes on the INT objectives 

Source: Authors 

Assuming a convergence of market strategies for the AVR and INT models, the AVR processes for 

understanding and analyzing customers’ needs may supplement those supporting strategic market-

related objectives of the INT model.  

Deliver Products and Services 

The primary AVR processes supporting the INT objectives were associated with delivery of products 

and services to customers, as part of the implementation of the INT’s deployment projects (Table 13). 

Table 13: Deliver products and services of the added value reseller (AVR) model supporting 

integrator (INT) objectives 

No. Deliver Products and Services of AVR 
INT objectives 

I II III IV 

4.0.  10005 Deliver Products and Services ●● 
●● 

●● 
- ●● 

4.4. 
Deliver service  
to customer 

 Confirm specific service requirements for individual 

customer (10320) 
- ○ - ○ 

 Identify and schedule resources to meet service 

requirements (10321) 
- ○○ - - 

 Provide service to specific customers (10322) ○○ 
○○ 

○○ 
- ○○ 

 Ensure quality of service (10323) - - - - 
 

●●●● – crucial impact of the AVR processes on the INT objectives; ●● – significant impact of the AVR processes on the 
INT objectives; – no impact of the AVR processes (sub-processes) on the INT objectives; ○○○○ – crucial impact of the 

AVR sub-processes on the INT objectives; ○○ – significant impact of the AVR sub-processes on the INT objectives; ○ – 

marginal impact of the AVR sub-processes on the INT objectives 

Source: Authors 
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Here, the integrator (INT) takes advantage of the AVR’s specialist competences and focuses on 

ensuring high quality services from all vendors for the project. At the same time, such an approach 

supported development of a market for services of the INT with the AVR as a subcontractor. 

Ultimately, the INT financial objectives, with reference to the processes group in question, were 

accomplished through: (1) shortening the duration of the deployment project owing to the best 

possible identification of the customer’s requirements and (2) financing the INT’s operations with 

vendors’ loans (primarily through the AVR). 

Manage Customer Service 

In terms of managing customer services (Table 14), in the examined approach, the AVR was either the 

second or third customer support line (the INT is usually the first line of support).  

Table 14: Manage Customer Service of the added value reseller (AVR) model supporting integrator 

(INT) objectives 

No. Manage Customer Service of AVR 
INT objectives 

I II III IV 

5.0. 10006 Manage Customer Service ●● 
●● 

● 
- ● 

5.1. 

Develop customer 

care/customer 

service strategy 

 Develop customer service 

segmentation/prioritization (10381) 
- - - - 

 Establish service levels for customers (10383) - - - - 

5.2. 

Plan and manage 

customer service 

operations 

 Plan and manage customer service work force 

(10379) 
○○ 

○○ 

○ 
- ○ 

 Manage customer service requests (10388) - - - - 

 Manage customer complaints (10389) - - - - 

5.3. 

Measure and 

evaluate customer 

service operations 

 Measure customer satisfaction with products 

and services  

(10403) 

- - - - 

 

●●● – strong impact of the AVR processes on the INT objectives; ●● – significant impact of the AVR 

processes on the INT objectives; ● – marginal impact of the AVR processes on the INT objectives ; – no 

impact of the AVR processes (sub-processes) on the INT objectives; ○○○ – strong impact of the AR sub-

processes on the INT objectives; ○○ – significant impact of the AVR sub-processes on the INT objectives; ○ – 

marginal impact of the AVR sub-processes on the INT objectives 

Source: Authors 

Therefore, the operating objectives of the INT model, supported by AVR processes, were focused on 

ensuring the continuous operation of deployed solutions on the basis of service level agreement terms, 

agreed upon by the customer (Table 14). The risk associated with observing service level agreement 

terms was transferred almost entirely to the AVR. However, the INT still bore the risk associated with 

the reputation, resulting from the quality of service provided to the end user. Hence, the remaining 

processes of this group, i.e., associated with the negotiations of service level agreement terms, the 

management of service requests, and customer complaints were within the INT’s domain. 

Integration Risk Assessment 

The authors assessed the risk of integrating selected business models using the classical strengths, 

weaknesses, opportunities, and threats (SWOT) analysis, to examine the impact of the analyzed model 

on all models in the enterprise group.  

In the analyzed example, both the AVR and the INT pursued a similar competitive strategy, focused 

on the integration with the customer. However, the INT was ‘closer to the customer’ due to its position 

in the value chain of the sector. This meant, among other implications, that the AVR was more often 

the INT’s subcontractor, and not vice versa. This thesis is confirmed by analyzing the impact of the 

AVR processes on the INT objectives. As part of the integration and at the same time, cooperation, the 



CBU INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 
MARCH 23-25, 2016, PRAGUE, CZECH REPUBLIC  WWW.CBUNI.CZ, WWW.JOURNALS.CZ 

 

 71 

INT benefited from the AVR’s technological competences, which, when combined with the 

supervision of the deployment by the INT, ensured high profitability of implemented projects. 

Inversely, the INT was a convenient distribution channel for the AVR, building the market through 

subsequently tying the customer to the AVR (through maintenance services provided mostly by the 

AVR). The INT’s vendor verification posed a serious threat to the AVR, as the INT selected vendors 

based on requirements that were defined at the analysis stage for customer needs. The INT will not 

recognize the needs of its customers from the point of view of the AVR’s competences. However, it 

will select vendors in such a way as to generate the largest profits from the project. Inversely, technical 

support services that connected the AVR with the INT’s customers, posed a threat for the INT on the 

part of the AVR, as the INT, in many cases, was not able to provide such services alone and must rely 

on those of the AVR.  

Conclusion 

The Polish MIS sector has key business models that are recognized for providing customer value. 

These models include the ‘integrator’ and the ‘added value reseller’, which are supported by other 

active business models and build the foundations of value for various stakeholders. Observing the 

financial condition of added value resellers and integrators based on their functions in the value chain, 

can contribute towards developing a system for early diagnosis of opportunities and threats for an 

enterprise group. 

Combining businesses into groups should be preceded by an in-depth analysis of the impact of key 

processes of the acquired business model on those of the acquirer and the group’s companies. To 

achieve this objective, it is necessary to analyze the impact of the key processes of one model on the 

strategic objectives of another, and subsequently to assess the opportunities and threats relating to the 

combined models. 

From examining the accomplishment of the strategic objectives for the added value reseller from the 

view point of the integrator’s processes, one can conclude that the processes involving the delivery of 

products and services generated the greatest added value for the integrator’s complex deployment 

projects. In addition, the integrator’s marketing and sales processes significantly affect the 

development of the market for the added value reseller. However, the processes of developing and 

managing products or services may not support the strategic objectives for the added value reseller to 

any significant extent. 

The operating processes for the added value reseller, which involves the delivery of products and 

services and customer service management, can rank high in terms of achieving the integrator’s 

strategic objectives. In this study, the basic processes for the added value reseller, which involve the 

delivery of products and services, strongly supported the accomplishment of the integrator’s operating 

objectives for ensuring project profitability. However, in the case of the added value reseller, no 

significant support for achieving the integrator’s market-related and financial objectives was evident. 

This study’s assessment of the risk of integrating business models, using the classical SWOT analysis, 

explained the mutual interactions between the business models. On the one hand, through integration 

and cooperation, the integrator capitalized on the technological competences of the added value 

reseller, and this, when combined with the supervision of the deployment process by the integrator, 

translated into high profitability for the implemented projects. On the other hand, the integrator was a 

convenient distribution channel for the added value reseller, building the market through the 

subsequent tying of the customer to the added value reseller. However, the integrator’s vendor 

verification processes posed a serious threat to the added value reseller. 

In the area of methodological improvement and on the basis of past experience, the authors propose to 

increase the role of quantitative methods in future research. Ongoing studies will be mainly aimed at 

developing methodological assumptions for performance measurement in terms of creating value in 
enterprise groups. 

The methodology presented in this paper could help develop a computer system supporting strategic 

decisions about allocating resources in complex organizations. In the case of a greater number of 

models (more than three), the quantity of required combinations grows rapidly. Thus, a substantial 

need to develop an IT tool supporting business combination processes is one possible implication (or 

limitation) of this paper. 
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DYNAMICS AND EFFICIENCY OF EVENTS TOURISM, FACTORS IN GLOBAL 
ECONOMIC GROWTH 

Raluca Georgiana Stoian1, Manuela Liliana Muresan2 

 

Abstract: Meetings, Incentives, Conventions, and Exhibitions (MICE) is an elite segment of tourism linked to 

business tourism. It has become dynamic worldwide in recent years. The efficiency of tourism events emerges 

with the connection between the corporate world and world travel organizations. This connection is a dynamic 

link that is profitable for all parties involved. Currently, about 40% of the activity and profit is due to worldwide 

business travel and the event industry. This paper aims to highlight the efficient role of tourism events through 

the dynamic “Convention Bureau”, at both the international and Romanian level, in terms of global economic 

growth. We found from the study of this activity sector that one of the important directions of innovation and 

raising the competitiveness of the tourist offer of any country is given the additional service diversification by 

stimulating tourism dynamics of events. The advantages and benefits that may be mentioned in business events 

tourism are revenues from services such as accommodation, facilities conference, catering, leisure, transport and 

entertainment. These revenues are stimulating the growth of the world economy.  

JEL Classification Numbers: A1, M2, O4, Z32, DOI: http://dx.doi.org/10.12955/cbup.v4.745  

Keywords: tourism events, associations, Convention Bureau, economic growth.

 

Introduction 

A fascinating field, both in terms of economic development and the services involved, is represented 
by the tourism category: Meetings, Incentives, Conventions, and Exhibitions (MICE). In the past 15–

20 years, according to Stănciulescu (2004), event tourism has become the most dynamic and   

profitable of all existing forms of tourism. Thus, the travel motivation of tourists worldwide is rapidly 

changing; with more individuals or groups traveling to participate in international conferences, 

diplomatic meetings, specialized fairs, business forums, training or specialized workshops, and 

teambuilding affairs organized by companies to boost employees’ performance and collaboration 

skills. 

The events and business tourism, according to Minciu (2007), involve people traveling officially for 

work, commercial, business, educational, or medical purposes. Economic efficiency and development 

of events, such as business tourism, and studied especially in terms of economic effects, is in direct 

relationship with the volume, diversity, and quality of tourism benefits or additional tourist services.  

National and international practices show that an important direction of innovation and raising 

competitiveness tourist offers, in any country, is represented by additional service diversification, 

through stimulating tourism dynamics of events. 

It is worth mentioning that tourism events are not dependent on the distribution and quality of natural 

factors or human elements that attract tourists in general, but rather they depend on infrastructure and 

breadth of service or benefits offered or both. Thus, business travelers attending events are more 

demanding, less interested in cost, but more concerned about status; these individuals are sophisticated 

consumers of first class services. Tourism dynamics of events show a recent growing trend, closely 

related to global economic development, opening of new markets, and the intensification of relations 

and international collaborations of all kinds. 

Description Concepts of event and business tourism 

In literature regarding this domain, we find the concept of “event” in different contexts, from a simple 

happening to an important social, economic, cultural, sports, and educational manifestation (e.g., 

conference, meeting, festival, Olympics, or fair), but also as a challenging experience or unforgettable 

life experience (e.g., adventure or holiday). Organizing events, such as demonstrations, has an 

important role in the business tourism. According to Davidson & Cope (2003), a trip in which 
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individuals are paid to work and travel, although they are far from home and their corporate        

office, represents travel in business tourism. Minciu (2007), describes the multitude of events 

organized in various industries, such as business tourism involving international and national 

symposiums, diplomatic meetings and visits, economic and trade talks, festivals, and cultural, medical, 

and research congresses, but also large sporting competitions. Where these activities involve 

remuneration, they remain a tourism category because they involve the consuming of services in the 

tourism sector.  

Figure 1: Typology of planned event from a tourism perspective 

 

Source: Authors 

“Event tourism” connects the corporate world with influential organizations in the world of travel. At 

present, about 40% of the world travel for many travel agencies is represented by the tourism of 

events, with budget accommodation per night increasing by about 20% per tourist. Nevertheless, 

Davidson & Cope (2003) believed that stakeholders considered cultural diversity and work-life 

balance because partly conference participants prefer to be accompanied by a partner, and this 
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involves developing additional tourism packages. Thus, profit and growth is guaranteed by finding the 

best deals and related services, such as small tours and excursions. This situation provides an 

opportunity to promote the event location. A delegate to an event or conference, is worth five leisure 

travelers, resulting in economic growth (Badulescu, 2013).  

Literature presents business events in tourism as consisting of several types, that according to     

Chiriac (2004), have a common factors in having activities organized for business purposes and, 

especially, they embody MICE: meetings (general or business), incentives (rewards and travel 

programs), congress (conferences, congresses, and conventions), and expositions (exhibitions and 

trade fairs). 

The event name differs between countries, for example, a meeting is regarded as a small gathering, but 

a large gathering is usually referred to as a conference in the United Kingdom (UK), a convention in 

the United States of America (USA), and a congress in the European Union (EU) (Swarbrooke & 

Hower, 2002). The figure 1 describes the types of events from the perspective of tourism areas. 

Dynamics and Efficiency of Business Events Tourism in International and Romanian Economic 

Growth  

Event tourism began to exponentially grow in efficiency, dynamics, and economics in 2008. We 

compared statistics from January and July 2008 and 2015 with the same months in 2007 and 2014 

using data from the Romanian National Statistics Institute 2007-2008 and 2014-2015 year. This 

showed, that in Romania, employment of foreign workers grew during January 2008, compared with 

the same month in the preceding year. Both arrivals and overnight stays of tourists using 

accommodation and event services had risen by 6.9% and 5.1%, respectively, in January 2008 

compared with January 2007 according to the Romanian National Statistics Institute.  In July 2008, 

compared to the same month in the previous year, the arrivals in tourists at establishments with 

accommodation and event services have increased by 2.7%, while overnight stays decreased by 0.9%. 

In addition, in July 2008 arrival of foreign visitors at Romania border entry points grew by 8.1%. 

From January 1 to July 31, 2008, the tourist arrivals at establishments accommodation and event 

services rose by 3.1%, while overnight stays registered a slight decrease of 0.1%, compared to the 

same period in the previous year. In 2015, tourist arrivals were also high compared to 2014. In January 

2015, compared to the same month in the previous year, both arrivals and overnight stays at 

establishments with accommodation recorded 17.1% and 17.7% growth. In January 2015, compared to 

January 2014, border crossings records showed arrival of foreign visitors had increased by 18.6%. In 

July 2015, compared with the same month of the previous year, both arrivals and overnight stays at 

establishments with functions of accommodation registered increases of 24.8% and 20.8%, 

respectively, and the borders crossing records showed foreign arrivals had increased by 13.3% (The 

Romanian National Statistics Institute, 2007-2015). 

This data shows that Romania has opportunities to become one of the most popular countries in 

Eastern Europe in terms of business events tourism, as it is a destination with unaltered natural, 

cultural, and historical values, in the European area with easy accessibility by air from all European 

capitals. Infrastructure is needed for modernization. Tourist hospitality is present in the hospitality 

industry, and the professional capacity of Romanian companies for organizing large-scale meetings is 

evident in business centers of hotel chains, such as Marriott, Hilton, Intercontinental, Sheraton, and 

Sofitel. 

Internationally, according to "Trends in international association meetings from North America 2015” 

by the International Congress and Convention Association - ICCA (2015), research, business event 

tourism has experienced a significant increase in profits and occupancy of hotel services. During 
2014–2015, tourism budgets increased by 15% i.e. from 38% in 2014 to 43% in 2015, with  

a significant number of international events held in Europe (43%), compared to countries like 
Australia (10%), Asia (20%), North America (13%), and Middle East (5%). 

Determinants that Influence the Dynamics and Efficiency of Events Tourism 

Recent social and economic transformation of society have affected the tourism sector dynamics and 

efficiency. According to Chiriac (2004), factors such as economic globalization, social, and political 

influences add flexibility to making offers on the market. In addition, technological innovation, 
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Internet, and artificial intelligence mean using new means of communication on a larger scale, 

resulting in increased operating speed within this sector. We note the following order of preferences of 

tourists: business events with tourism, exotic destinations, short vacations or city breaks. 

The advantages and benefits of event tourism are the revenues from accommodation, conference 

facilities, catering, leisure, transport, and entertainment. Most often participants attending meeting are 

people with disposable income. Earnings from advertising and tourism promotion of the venue for the 

event are obtained through having a business tourist leaving the conference or fair satisfied and who 

becomes a free ambassador for that destination. We consider the greatest advantage delivered by this 

sector relates to the timing of the event. Most often these meetings are held in the off-peak season to 

mitigate the effects of seasonal tourism. Also, business travelers are the friendliest visitors to locations 

where the event takes place, as they are mostly busy with the development of the event, and so they 

interact only slightly with the local population. Internationally, a rotation of events principle applies in 

event tourism, which favors equally all members of an organization holding meetings, congresses, or 

fairs. 

Associations - International Convention Bureau 

Event tourism is the most profitable segment of the tourism industry. Hence, industry conferences and 

events continue to change worldwide. Developing these associations, such as Convention Bureau, 

which includes specialists from sectors dedicated to services involved in organizing conferences, 

congresses, seminars, fairs, and specialized exhibitions, namely: agency tour operators, business 

centers, conference centers, hotels with event facilities, service and equipment providers (e.g., audio-

video, translators, interpreters, advertising, marketing, and media), and transportation providers, 

banks, insurance agencies, and cultural sites of entertainment. The purpose of these associations is to 

promote unified deployment in the venues holding event, but also to advise and support the organizers 

of that event. 

This type of association began in 1896, when the first Convention Bureau was established in the USA, 

according to Spiller (2002), as the Destination Marketing Association International - DMAI (2016) 

that had its origins there since 1915. It is one of the largest and most trusted resource associations 

worldwide for official destination marketing organizations (DMOS), also called Convention Bureau 

(CVBS). Such an association is primarily a passionate advocate for its members. The DMAI is 

dedicated to improving the efficiency of 4,100 professionals from nearly 600 destinations in 

approximately 15 countries, through educational programs, networking opportunities, and marketing 

benefits of available travel. 

Another convention bureau association that internationally performs well is the International Congress 

and Convention Association - ICCA (2016) this association was founded in 1963 by a group of travel 

agents to shape the future and value of international meetings through a global community consisting 

of MICE professionals with the knowledge of industrial fabrication and producing successful 

outcomes in a competitive market of business tourism events. Currently, ICCA is represented by 

specialists in organizing, transporting, and accommodating international events with participants from 

over 90 countries worldwide and more than 1,000 companies. Those who wish to plan an international 

event can rely on the ICCA network to find solutions to all objectives of the event, e.g., venue 

selection, technical advice, assistance with delegate transport, meeting planning, or other services. The 

ICCA members are from the uppermost popular destinations worldwide and include experienced 

specialist suppliers with headquarters in the Netherlands and regional offices in Malaysia, South 

Africa, Saudi Arabia, USA, and Uruguay. 

The Association of Professional Congress Organizers International Association – IAPCO (2016) 
began in Europe in 1968, it started in Brussels by four MICE professionals, Jean Destree, Eric FIIs, 

Albert Cronheim, and Pannel Fay, who led the association up until 1971. The IAPCO mission was to 

raise professional standards among its members and other sectors of the industry through continuing 

education meetings and interaction between professionals, and this mission is still held globally by its 

members and partners. 

Some years later, in 1972, the International Meeting of Professionals – MPI (2016) was founded in 

1972, with headquarters in Dallas, Texas, USA. This is also the most vibrant global association for 
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business tourism meetings events worldwide that offers innovative and relevant education, 

opportunities, and business exchange in their network, but also acts as a prominent voice for 

promotion and industry growth for MICE. Membership consists of about 17 000 members who belong 

to 80 companies and clubs in 24 countries. 

Associations - Convention Bureau in Romania 

In Romania, the Romanian Convention Bureau – RCB (2016) association has been in operation since 

1997, and a full member of ICCA since 1999. It is consists of professional organizers of conferences 

and exhibitions. It brings together more than 60 public and private companies in the areas of the MICE 

industry that are capable of providing services for congresses, conferences, seminars, and fairs. 

Through their expertise, RCB members manage about 800 events, involving 100 fairs, and 600 

congress, conferences, exhibitions, product launches, or trainings. Approximately 2 million 

participants annually attend these events. 

A new association emerged in 2013. This organization the Industry Events Professionals Association 

of Romania (APIER) engaged all MICE. Its aim is focused on two directions: promotion of Romania 

as a MICE destination and professionalization of MICE courses, trainings, presentations, and debates. 

The prime difference between the two associations, the Romanian Convention Bureau (RCB) and the 

Industry Events Professionals Association of Romania (APIER), is represented through membership 

with the Romanian Convention Bureau members comprising companies and professionals in the field 

of APIER, being a structure that addresses professional individuals. In contrast, the MICE Academy 

involves a concrete effort to train professionals in the MICE field. The MICE associative sector in 

Romania is currently experiencing a period of growth and identification of their international potential.  

Business event tourism is the only component of the Romanian hospitality industry that is highlighted 

by increased profits and revenues, and effective for urban hotels, positioning business events tourism 

in total income to a level of 70%. Most customers are Europeans from Hungary, Germany, Italy, 

Turkey, Poland, France, Austria, Czech Republic, Austria, UK, and the Netherlands. 

Convention Bureau Associations Influence on Global Economic Growth 

The professional organization of conferences, meetings, and other events can be considered the most 

effective and profitable component of tourism. The impact of the MICE industry on the economy is 
significant. In the USA, where in 2011, the industry consisted of 1.7 million jobs, $106 billion was 

contributed from the state budget. Of this, $263 billion were spent on services, and $60 billion on 

arrivals, and the share of taxes from these operations stood at $14.3 billion federally and $11.3 billion, 

locally. However, in Europe, the German MICE industry brings annual revenues of $65 billion, i.e. 

over 30% more than in the UK (Trends in International Association Meetings from North America 

Survey Report, 2015).  In analyzing the purpose of these associations, one can see that they offer a 

framework focused on cultural exchange of information, new collaborations in all business sectors 

worldwide, and partnerships of innovation for the MICE industry events of business involving 

pleasure travel, as the connection, according to Davidson & Cope (2003). The money that revolves in 

this industry and which offers services within fierce level of competition at all levels in this dynamic 

economy, will increase year to year worldwide. Getz (2003) presents China as the most dominant 

player in the MICE industry, especially Asia-Pacific, in areas of exhibition and event organization 

sites in 2011 covering a total of 4.7 million meters or 15% of the total area worldwide. Thus, China 

occupies 2nd place after the USA, which is followed by Germany in Europe, regarding the ability to 

organize meetings. 

Conclusion 

To ascertain dynamism and efficiency of global economic growth, business events tourism                   

needs strong support from all global stakeholders. First, we consider innovation and development                 

as crucial, as well as a policy to attract investments in infrastructure and a greater number of 

participants to organize meetings. Second, the industry must follow the upward trend displayed 

elsewhere in modern accommodation, quality of customer service, technological innovations in the 

business and meeting centers, professionalism and hospitality from event organizers, but more so an 

international strategy to promote business tourism events worldwide through public and private 

partnerships. 
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ECONOMIC CRISIS AND POLANYI’S DOUBLE MOVEMENT 

Özgür Üşenmez1, Levent Duman2 

 

Abstract: As experts discuss the causes and results of the 2008 financial crisis and ensuing Great Recession, 

economists of various strands, led mainly by Keynesians, are slowly beginning to question the supposed wisdom 

of unfettered markets. Since Keynesian-liberal disputes revolve around the symptoms of the crisis, rather than 

the historical and structural features of market economies, we consider a fresh approach about Polanyi’s ideas on 
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Introduction 

While liberals like Hayek and Polanyi had views on the superiority of the market economy and other 

alternatives were fundamentally different, since the beginning of the 2008 crisis, the main disputes in 

recession-torn economies and societies regarding possible solutions have revolved, not around  

a Polanyi-style ontological critique of the market economy, but around epistemological arguments that 

involve Liberals and Keynesians. This dispute entailed two distinct points. On the one hand, there was 

the liberal notion of sustaining investor confidence through austerity and downsizing the state role in 

economic decision-making. This stems from the liberal idea, the main proponents of which are based 

on Reinhardt and Rogoff, (2010) that the reason for the crisis was unnecessary government 

involvement in the economy. On the other hand, Keynesians argued that the reason for the crisis was 

the fundamentalist belief in the wisdom of unfettered markets in allocating resources, and consecutive 

“bubbles” that were largely engendered by financial profligacy. Therefore, according to Krugman 

(2009) any method that aims to return the economy to sustainable growth should be centered on 

increasing both regulation and stimulus by the government. This paper will theoretically clarify the 

above-mentioned idea that the Keynesian regulatory alternative is more amenable in controlling the 

excesses of market economies. However, the final part of this paper will rest on the argument that the 

relative success of Keynesians is limited, since like the Liberals, Keynesians do not understand the 

inseparability of economic policy from the actual social relations of production. On the agenda for  

a stable future economic model, there needs serious consideration of Polanyi's ideas and Marxian 

alternatives. Thus, the first part is an exposition of the differences between Liberals and their 

Keynesian counterparts. Here, we will contend that, while the Liberals did not see any inherent 

problems with the capitalist system, Keynesians pointed to the irrational nature of free and unregulated 

financial markets as the main culprit in the global financial crisis 

The 2008 Global Crisis Liberal-Keynesian Dispute 

As explained before, the reasons for and possible solutions to the deepening global crisis since the 

collapse of the U.S. sub-prime mortgage market have been greatly discussed among major neo-liberal 

and Keynesian economists. Before examining their detailed explanatory models, one can see that, 

although Hayek’s followers are still assertive in their arguments, Polanyi-style or radical alternatives 

regarding existing market relationships have been largely overlooked in the last five years. In the 

juxtaposition below, we endeavor to outline the rival thoughts within the evolving crisis in both 

political and economic arenas.  

Current neo-classical economists, in line with the mentality of Hayek’s methodological individualism, 
tend to have a blind spot regarding any inherent structural problems within capitalist social 

relationships. They emphasize, instead, the exogenous shocks or human-made mistakes as the 

probable causes of the crisis. Capitalist markets accurately reflect the behavior of the self-interested 

rational individual, and combined with the ‘all things being equal’ assumptions of perfect competition, 

the power of price signals, and the recurring equilibrium of demand and supply, no internal crisis 
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tendency can coexist with the market economy. Thus, one questions how neo-liberals would define 

the emergence of the 2008 financial crisis. Mostly, an excessive government intervention in the 

housing market is stressed, along with CRA and affordable housing policies that forced the 

government-subsidized Fannie Mae and Freddie Mac to underwrite huge amounts of sub-prime 

mortgages, which in turn fed the housing bubble in the U.S. Wallison (2009) argued that those 

government subsides lowered mortgage lending standards and resulted in increasing numbers of 

delinquencies. As expected, those defaults diminished the assets of the population, and paved the way 

for a recession. On a different note, Alan Greenspan blamed the emergence of the crisis on the 

formation of what he called ‘irrational exuberance’ among banks and investors pertaining to house and 

related asset prices, which spurred excessive risk-taking on the part of market players. Lang and 

Jagtiani (2010) considered the problem to be linked to the failing risk management strategies of banks 

and financial institutions, relying on untested risk models that failed to correctly predict the housing 

downturn. At worst, in mainstream economics, these repeated bust and boom cycles 

were interpreted as a common occurrence in the system, a version of business cycle. Some argued that 

these cycles were ultimately of use, since they cleansed the market of unproductive capital and idle 

capacity. Thus, neo-liberal economists defined the causes of the crisis as symptoms of capitalist-social 
relationships. For example, any acceptance of the Hayekian assumption, i.e., that market prices usually 

provide consumers with the best possible information, is clearly contradicted by the banks’ failing in 

risk management strategies. Without any inherent fault in the operation of markets, one could question 

how this phenomenon of ‘irrational exuberance’ could ride roughshod over people’s common sense. 

Methodological individualism and bankers’ sophisticated mathematical formulae did not provide 

sound risk management models, as these equations were incapable of questioning either the basic 
assumptions of their theory or the historical underpinnings of the rise and dominance of financial 

capital.  

In the aftermath of the crisis, when the U.S. and other major economies displayed signs of distress and 

entered a recessionary cycle, neo-liberals advised that there should be no government intervention in 

the form of stimulus. From the University of Chicago, Fama (2009) claimed that any government 

stimulus to reignite the engines of the economy would fail because any amount allocated to a stimulus, 

would create an equal amount of government debt and deficit, which in turn would decrease the total 

savings rate of the economy, and thus deprive the private sector of the necessary funds for investment. 

This crowding out of investment nullified the effects of government stimulus (Fama, 2009). Regarding 

another symptom of the crisis, i.e., the increasing unemployment rate, neo-liberal Casey Mulligan 

argued that government intervention in the economy through social welfare policies and 

unemployment insurance can constitute a dissuasive power for their recipients. By motivating people 

to evade job-seeking, such government efforts for stimulus can cause misallocation of resources, 

which can reduce the total output and cripple efficient use of capacity in various sectors. In short, 

Mulligan argued that government involvement has no role but to prolong a recession (Mulligian & 

Philipson, 2000). In addition, conservative economists blamed the U.S. President Obama’s 

interventionism with new healthcare initiatives for engendering an aura of negativity 

and uncertainty around the future of private sector investments, and this also delayed recovery. 

Although they were silent on the issue of bailing out investment banks, they were vocal in warning 

about the inflationary results of government quantitative easing policies, in that huge increases in the 

supply of money would return to the economy as credit or asset inflation.  

In line with these warnings, the IMF-related economists, Reinhart and Rogoff (2010) published 

a controversial study that established the 90% threshold for the ratio of public debt to GDP, 

and claimed that any excessive debt would result in slow growth numbers. They further argued that in 

order to return to a sustainable growth pattern and repair investor confidence, respective governments 

needed to reduce their deficits by imposing austerity policies. The emphasis on eliminating social 
spending, rather than on raising tax revenue was due to the negative effects of higher taxes on business 

and investor perceptions. However, the last five years of this process has failed to indicate any surge in 

inflation or unloading of U.S. treasury bonds by investors. In terms of unemployment numbers, even 

with government bailout and stimulus a return to pre-crisis levels has not eventuated. As for austerity 

policies, most governments like the U.S. and British have attempted to balance their bank and 

corporate bailouts with reduction in social spending, and this, in most cases, diminished the 
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effectiveness of the stimulus. Thus, as a general assessment, one may say that neo-liberal arguments 

largely fail to explain reasons or suggest sound remedies for that which ails the capitalist economy. 

Therefore, this study reviews the Keynesians response to the crisis, and examines their understanding 

of the nature of the crisis.     

Keynesians’ View 

Although they did not want to fundamentally alter the nature of the market economy, Keynesian 

economists raised objections to certain assumptions of the ‘let people do as they choose’ approach. 

First, they disputed the self-correcting equilibrium of demand and supply forces when faced with the 

anarchic features of markets and the role of human psychological expectations associated with the 

trajectory of markets. These uncertainties usually feed unemployment and unused capacities, since 

investors have no ability to correctly predict the perfect amount of investment that an economy needs 

at any specific time or in any specific place (Stiglitz, 2011). Beyond a particular threshold, lack of 

investment and the resulting unemployment create recessions due to lack of demand; a situation that 

can only return to full employment goal and sustainable growth through monetary and fiscal 

intervention by an external source, namely the State (Keynes, 2006). Furthermore, since the days of 
Keynes, his intellectual followers have had no confidence in the credit and financial markets, since 

Keynes himself depicted them as casino-style institutions. Thus, the followers proposed close 

regulation of financial markets and investment banks. These points regarding the macro-economic 

situation and the Keynesians acceptance of basic promises such as the role of supply and demand, and 

priority of capital indicate that the Keynesians failed to identify any inherent problem in the capitalist 

mode of production. In addition, they failed to see any associated faults with the market economy that 
could have been corrected through sound management of aggregate demand, coupled with 

prudent financial regulation.  

 As is to be expected, prominent Keynesian economists differed greatly from the neo-liberal                  

school, either in their diagnosis of what caused the Great Recession or in the possible remedies                      

for the main problems of the current economy. Krugman (2009) from Princeton University                       

was among notable experts who argued that the reason behind the 2008 crisis was that the large 

majority of people firmly believed in the idea of efficient market hypothesis and assumptions about 

the actions of rational investors in the market place. This efficient market thesis largely caused people 

and experts to overlook the underlying fundamentals of economic activity and paved the way to  

a housing bubble (Krugman, 2009). Krugman further argued that by issuing derivatives and other 

products, unregulated financial players, such as investment banks and hedge funds, perpetuated the 

expanding bubble. The sources needed for the bubble economy came from the rising East Asian 

markets, who channeled their excess savings into the U.S. market, and this was coupled by the U.S. 

Federal Reserve’s low interest rate policy of 1% from the days of the 2001 recession. With the ‘burst’ 

in the housing price bubble, the weaknesses of underlying assets were revealed, along with the 

resulting reduction of total property market value, to the tune of US$13 billion, opened the way to 

huge indebtedness and the collapse of property demand. The effect of this was job losses of up to 

US$6 million with rise in unemployment deepening the recessionary tendencies in the actual 

economy.  

Krugman (2013) argued that the simplest way for the government to fix the problem was to lower 

interest rates in order to spur demand and investment growth, but in the process the U.S. economy was 

faced with the problem of zero-bound interest rates, which meant that any reduction in interest rates 

would have no bearing upon the true economy. At that point, comprehensive efforts for stimulus and 

government social spending were needed in areas of unemployment, food stamps, and 

other entitlement benefits. This was contrary to neo-liberal solutions. Krugman stressed that neither 
the inflationary expectations of pro-austerity economists nor the crowding out of private investment by 

government debt were realized, because the U.S. economy had little capacity to expand, in the wake of 

a huge housing crash. He claimed that although conservatives and neo-liberals argued that the stimulus 

did not work well, as the U.S. economy was still in low growth pattern and could not reduce 

unemployment meaningfully, that the stimulus itself was not the problem, but rather its size; and that 

in comparison with the results of strict austerity measures within the Eurozone, Obama’s fiscal 

expansion was a success (Krugman, 2013). Krugman and others of like mind warned that since 

insufficient fiscal expansion could not fully stabilize the situation, any return to an austerity agenda 
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would further cripple a lackluster recovery. Ultimately, in evaluating the current state of the American 

economy, Krugman shared Larry Summers’ views on secular stagnation by virtue of these four 

indicators: a) that excess savings has no positive role in the liquidity trap; b) that growth patterns since 

1985 display features of evolving bubbles in different sectors and achieve near full employment or low 

unemployment; c) that increasingly stagnant population growth rates hardly spur new capital 

investment; and as a result d) under a future with a liquidity trap, any amount of fiscal expansion or 

debt financing would have positive implications because persistent low inflation restricts alternatives 

(Krugman, 2013).  

Other prominent Keynesians, such as Stiglitz (2011), shared most of Krugman’s arguments pertaining 

to stimulus and fiscal expansion against the drive to austerity. Stiglitz (2011), with the support of 

Piketty’s concepts on capital and inequalities, pointed out that the benefits of the last 5 years 

of economic growth in the U.S. was not shared equally and most sacrifice being demanded of the 

lower income groups. Stiglitz’s argument rested on the proposition that an unregulated private sector 

and trickle-down theories of neo-liberal orthodoxy promised the extension of wealth, even to the 

margins of society, but statistics on income and capital concentration at the top of the societal pyramid 
inferred something different. Stiglitz suggested that government fiscal efforts should aim to decrease 

the persistent inequality and divert resources to new energy, infrastructure, public health, and 

education investments, to produce a more stable platform for growth in the U.S. economy. He also 

conceded that the power of neo-liberals and the banking sector over the country’s politics prevented 

any radical overhauling of the economic mentality (Stiglitz, 2011).  

Finally, one might claim that Keynesian formulas for both, possible causes of the crisis and 
prospective solutions, were much more humane and logical compared to neo-liberals’ total neglect of 

the human factor. Nevertheless, Keynesians still suffered from what Marx called ‘commodity 

fetishism’, since they believed that the lack of demand could be corrected by monetary and fiscal 

stimulus in a capitalist economy. Most viewed the problem as a lack of demand and corollary lack of 

investment, a situation which actually produced the current vicious circle. Hence, Keynesians had no 

qualms with the inherent structural features of the capitalist mode of production; reasoning that 

providing the state ‘comes to the rescue’, the ‘good old days’ will return. However, Summers, 

Krugman, and Martin Wolf increasingly seemed hopeless in the face of the failing economy, to regain 

its momentum after years of government bailouts and quantitative easing policies, the most visible 

factor was that this recent experience was entirely different from that of the 1930s ‘New Deal’ years. 

A theory that excluded analysis of historical change and assumed that ‘capital’ was an entity in its own 

right that was not reconciled with the actual situation.  

As Keynesian experts attempted to understand the cause of this lack of aggregate demand, economists 

such as Jones and Roberts (2014) argued that the lack of demand was explained by 

the insufficient income of large sectors of population, a byproduct of capital’s relentless drive to 

increase its profitability. These authors suggested that the reason behind the Great Recession was the 

falling rate of profits since the late 1970s, and the actions by capital to increase its profitability rate 

(Jones, 2013). Jones argued that the financializing of the economy, especially, as well as the growing 

share of rent over the actual surplus value, though increasing overall corporate profits, had displayed a 

secular tendency of stagnant surplus value in production with a decreasing share of wages from total 

production. An actual attempt to surpass these inherent structural problems paved the way for the 

current malaise in lack of demand and investment. Jones (2013) and Roberts (2014) showed that the 

actual rate of surplus value production, which climaxed around the mid-1960s, trended downwards, 

and then began to recover up until 1997, followed by a slight increase up to 2006. The rate of net 

surplus value in production began to decline thereafter and bottomed out around the time of the Great 

Recession. Thus, they warned political economists to separate additional profits from financial and 

rentier activities in order to understand what is going on in the underlying economy (Roberts, 2014). 

Despite all efforts for stimulus and quantitative easing since 2009, corporate investment remains 

sluggish and has not returned to pre-recession levels. At this point, it would be incorrect to consider 

that the rising share of fictitious capital affecting the overall corporate profitability and the broadening 

chasm between it and true productivity played no role in the Great Recession. However, in the final 

analysis, financializing and inflation of fictitious capital on claims more than likely had a preemptive 
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reason, namely, the structural problem of a capitalist economy, which endeavored to recover a 

decreasing rate of surplus with ever more creation of fictitious capital. 

On the issue of inequality and whether it was the chief cause of the recession, Roberts (2014) 

described the true problem of the crisis as not that of how uniformly the total value of capital 

production was shared, but rather how ownership of the means of production influenced that share 

throughout history. Since most rich individuals have tremendous political clout in decision-making, 

simply calling for a reduction of inequality, as Keynesians do, overlooks the social relationships that 

engender inequality. Any reduction in inequality requires a class analysis, and strengthening of 

working classes, through political struggle. Furthermore, although this Great Recession coincided with 

huge inequality, by itself, it did not explain the emergence of the capitalist crisis, since the erratic 

tendencies of capitalism are also evident in less inequitable societies, such as Germany and Japan 

(Roberts, 2014).   

Polanyi's Ideas on Market and Society 

Karl Polanyi and Friedrich Hayek were born in the Austrian Hungarian Empire, and their most 

influential respective works, ‘The Great Transformation’ relating to the political and economic origins 

of our time and ‘Road to Serfdom’ were both published in 1944, while World War II raged. Despite 

this, they presented to the world completely different views on economic order and state-market-

society relations. Indeed, Polanyi’s book provides one of the most important critiques of the liberal 

economic system, supported by Hayek and many other scholars. In general terms, as mentioned 

earlier, liberal Hayek opposed state intervention in the market and claimed that such intervention leads 

to loss of individual freedom, which from Hayek’s perspective ultimately leads to tyranny. For Hayek 

and other Liberals, all forms of protectionism are an oversight, and the market can (and does) resolve 

emerging problems. 

In response to the Hayekian interpretation of unfettered markets as embodiments of freedom, Polanyi, 

in his research on the social consequences of this rising power of market economy in all walks of 

human life, stressed that subordination of three crucial elements—land, labor, and money—to the 

commoditization frenzy of markets, leads to terrifying outcomes for human societies. He claimed that 

land, labor, and money were produced and used strictly because of their natural-use values, and unlike 

other human-made commodities, their marketization, as ordinary goods, endangers the social fabric 

and gradually undermines the well-being of human societies. Over-accumulation and consumption of 

land inevitably brings about environmental damage and pollution, while uncertainties involving labor 

markets and the presence of a large reserve of labor, i.e., the unemployed, cause sub-standard working 

conditions, and constant market neglect of the needs of human psychology, resulting in social 

dislocation. In addition, the use of money in speculative activities and sudden volatility in its supply 

and demand within market economies can create an abrupt collapse of companies or economic crises 

of the sort causing significant fallout in the human social fabric. Since Polanyi believed that a healthy 

society could not bear these crisis-prone tendencies, humans would collectively introduce measures to 

cope with the vagaries of market economies.          

As the markets gradually began to penetrate every sphere of life, Polanyi gave examples from history 

that supported these ideas of self-protection initiatives for societies. In one chapter, he deals with the 

Speenhamland Laws, which were introduced in the late 18th century to create a scale of measure for 

rural poverty and somehow prevent rural destitution from worsening. He argued that these kind of 

laws inherently refuted the logic of self-regulating markets in the early industrial revolution (Polanyi, 

1944). Since then, other laws to protect agriculture and prevent the overuse of land resources of 

Europe, have aimed to establish protection mechanisms around human society, without which market 

externalities could easily cripple a society’s ability to feed itself through agriculture. Between 1870 
and the inter-war era, measures such as minimum wage laws, New Deal policies, increasing 

unionization, coupled with capital controls, and rising protectionism over industry, signified what 

Polanyi called double movement; a reaction to the ravages of the capitalist economy. In identifying 

these historical tendencies, Polanyi not only proved that free markets were disparate to the natural 

inclination of human societies, but also that their operation and penetration into all fields of life 

required an external force, namely, states or giant companies’ with monopolistic controls. He further 
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hinted at the relation of alienation under conditions of commodity fetishism, which would ossify the 

human cooperation required to realize human freedom in the societal sense. 

Although initially published more than seventy years ago, ‘The Great Transformation’ is still               

relevant and presents important arguments in understanding the current structure and functioning of 

political economy. Polanyi started his analysis by describing the emergence of the modern economic 

system and stressed the role of the Industrial Revolution in its formation. The economic 

transformation witnessed in England formed the center of Polanyi’s analysis. By focusing on 

economic history, he explained the evolution of capitalism and the major dilemmas that originated 

from this system.  

From Polanyi’s perspective, state-market-society interactions must be reconciled, and the state should 

protect society against the market by mediating the effects of the economy. In England, for example, 

the Speenhamland Laws were introduced to protect labor, with the state protecting different groups for 

various reasons. Hence, as Polanyi viewed it, the general purpose of the state was protection of          

society from market effects. These arguments generated many supporters in many countries. Indeed, in 

parallel with Polanyi’s argument, during the 20th century, in different parts of the world, states did 

take several measures to protect their societies against the markets’ devastating effects. Such 

measures, by states, entailed political mobilization of the working class and the existence of a               

strong economy in which people could present their demands. Therefore, Polanyi, in presenting one    

of the most important critiques of liberalism, supported democratic politics, where various segments of 

a society could express their wishes. In this respect, separation of politics and economics was regarded 

unnatural and perceived as an artificial situation to deter states from interfering with the economy.  

Polanyi opposed a market economy that functioned in a self-regulating system. In a market economy, 
production and distribution of goods, as well as prices of economic commodities, are determined 

within a self-regulating mechanism. For Polanyi, a market economy based on a self-regulating 

mechanism was not a natural phenomenon that emerged automatically; if the state did not interfere in 

the market economy and take protective measures, society would eventually be destroyed. In Polanyi’s 

words (Polanyi, 1944, p. 3–4): 

[T]he idea of the self-adjusting market implied a stark utopia. Such an institution could not exist of 

nay length of time without annihilating the human and natural substance of the society; it would 

have physically destroyed man and transformed its surroundings into a wilderness. Inevitably, 

society took measures to protect itself, but whatever measures it took impaired the self-regulation 

of the market, disorganized industrial life, and thus endangered society in yet another way. It was 

this dilemma which forced the development of the market system into a definite groove and finally 

disrupted the social organization based upon it.  

‘Double movement’ was the term used by Polanyi to describe the tension that arises as a result of 

state-economy-society interactions. At one end of this movement there is economic liberalism, which 

supports establishment of a self-regulating market where ‘letting people do as they choose’ or ‘laissez-

faire’ is the main principle. At the other end, however, lies social protection, arguing for applications 

of various protective measures against the effects of the market economy. While economic liberalism 

relies mainly on support from the trading classes, social protection is supported by those whose 

economic and social statuses are negatively affected by the market economy. In other words, the 

beginning of economic liberalism caused the formation of a countermovement of protectionism 

(Polanyi, 1944, p. 132 & 200).  

Double Movement: Neo- Liberalism in the World Economy 

Even in our current era, where the world economy has reached an unprecedented level of 

interconnectedness, the double movement most likely continues. On one hand, people negatively 
affected by the globalizing world economy call on the state to intervene, for application of protective 

measures and sustainment of welfare systems. On the other hand, economic liberalism has many 

supporters, especially powerful ones, such as those in the richest segments of societies and 

multinational corporations, and these prefer to carry out their operations in a border-free world 

economy. Since ‘The Great Transformation’ was published in 1944, states have taken measures in line 

with social protection. In Western Europe in particular, states have empowered welfare systems for the 
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purpose of protecting the poorest segments of their societies and to halt the expansion of socialism in 

the post-World War II era.  

From the early 1980s onwards, with popularity of the Washington Consensus on the rise, the trend 

towards social protection was reversed. In this new era, economic liberalism gained support, and 

social protection measures has begun to gradually diminish. According to the policies introduced by 

the consensus, “the role of the state in the economy should be drastically reduced and the economy 

should be opened to the outside world” and “governments should deregulate and privatize the 

economy” (Gilpin, 2001, p. 315). Indeed, this was the prescription given by the International 

Monetary Fund (IMF) to less developed countries (LDCs) and any country on the lookout for 

international funds.  

In the post-World War II era, the IMF and the World Bank (WB) became the main pioneering 

institutions of the new liberal world economy. With failure in the foundation of an International Trade 

Organization, a new formula was developed and the General Agreement on Tariffs and Trade (GATT) 

came into effect in 1948. In its first years, GATT did not overly concern itself with the worries of 

LDCs, and was viewed as ‘a rich man’s club’ by the latter. This perception of GATT meant that 

during the 1950s most of its members happened to be developed countries with LDCs taking little, if 

any, part in its negotiations. One of the main purposes of the IMF, WB, and GATT was liberalization 

of the world economy by abolishing any barriers on the path to international trade. In the 1960s, LDCs 

were able to form a strong opposition to the international trade system proposed by these international 

financial institutions and they formed Group Seventy-Seven (G-77; Spero & Hart, 1997, p. 216, 221–

222). The G-77 argued that while free international trade may certainly provide some absolute gains to 

LDCs, they would gain nothing in relative terms compared to that gained by developed countries 

(Gilpin, 1987, p. 276). By the end of the 1970s, although LDCs’ continued calls for a fairer 

international trade order, their influence decreased (Spero & Hart, 1997, p. 230), and by the 1980s the 

Washington Consensus had become the dominant paradigm in international trade. The GATT 

remained the primary tool of promoting liberal international trade until 1995, when it was incorporated 

within the World Trade Organization (WTO). With emergence of the WTO, the pressure for 

liberalization of international trade reached an unprecedented level. As an international organization, 

the WTO shares the GATT’s goal of reducing trade barriers, but instead of being based on an 
agreement, its authority and responsibilities are broader than that of the GATT. However, one 

questions whether we live in a borderless world where goods, capital, and people move freely. 

Possibly, today’s world is not as ‘global’ as the pro-liberal institutions suggest. Polanyi’s writings 

more than seventy years ago remain relevant when describing the international political economy:  

[S]ince the 1870s an emotional change was noticeable though there was no corresponding break in 

the dominant ideas. The world continued to believe in internationalism and interdependence, while 

acting on the impulses of nationalism and self-sufficiency. Liberal nationalism was developing 

into national liberalism, with its market leanings towards protectionism and imperialism abroad, 

monopolistic conservatism at home. (Polanyi, 1944, p. 198) 

In the contemporary world economy, it is no secret that Liberal trade policies are promoted by 

developed countries and that these mostly work to the Liberal’s advantage. It is also no secret that they 

use the various international financial institutions such as the IMF and WB to impose these policies on 

the LDCs, although they themselves do not adhere to these. When differences among countries are 

taken into account, the forcing of LDCs to follow the same set of policies may clearly suppress 

development. However, this has been the IMF’s long-term policy towards LDCs. Forcing states to 

follow policies that do not fit with their economic and social structures may hamper these countries’ 

development efforts by simply causing their existing problems to become more entrenched. Contrary 
to the promises of the Washington Consensus, in the era when these policies were most widely 

imposed on LDCs, Pritchett (1996) argued, “[f]ar from narrowing, the gap between the incomes of the 

rich and poor countries has grown markedly and is likely to widen further” (p. 40). Despite a shift 

taking place with social protection progressing to economic liberalism in many parts of the world, the 

double movement endures in our current era and the works of Polanyi continue to provide great 

assistance to society in understanding the tension between economic liberalism and social protection. 
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Societal Responses to Neo-Liberalism 

From Polanyi’s perspective, contrary to an artificial and unhistorical self-regulating market, 

protectionism was a natural phenomenon, arising out of the need to protect society from the effects of 

the market. The demands for social protection, according to Polanyi, were not peculiar to specific 

classes but arose from various segments of society. On class interests, Polanyi proceeded further and 

argued that they do not provide satisfactory explanations in explaining long-term social processes. 

Polanyi considered the class interest approach contained many fallacies and the interests of a class was 

“primarily not economic but social”. Since the social interests of different segments of a society are 

negatively affected by the market, people from different segments combine their power to meet threats 

caused by the market. Placing excessive emphasis on economic interests leads to neglect of social 

interests, as ‘social exploitations’ like ‘cultural degeneration’ caused by market forces usually take 

place in parallel with ‘economic exploitation’ (Polanyi, 1944, p. 152–157).  

On the formation of states, Polanyi emphasized the role of the working class, who according to him 

played an important role. The French Revolution helped the bourgeoisie in their war against feudalism 

and also helped the working class to gain class consciousness and assert its demands at the political 
level. As a result, the European working class won protection of various forms against the market 

economy’s negative effects (Polanyi, 1944, p. 174–176).  

Treating factors of production, labor, land, and capital as commodities, endangers society. In arguing 

that no segment of society is immune to the negative effects of market economy, Polanyi explained 

that just as the working class and various other segments needed protection against the effects of  

a self-regulating market, so too did capital-owning wealthy business people. To attempt to secure this 

kind of protection, according to Polanyi, mechanisms such as central banks were introduced. Although 

protectionist movements for labor, land, and capital were viewed in different ways and on different 

scales, overall they were caused by “impaired self-regulation of the market” which in turn led to 

“political intervention” (Polanyi, 1944, p. 174–176, 203, & 206).  

Indeed, civilization as a whole is under threat from the self-regulating market. The goal of increasing 

material welfare places society in peril. Any method of intervention “must obstruct the mechanism of 

the self-regulating market” (Polanyi, 1944, p. 219, & 231). For Polanyi, the market system loomed so 

threateningly that he considered it lay at the root of the emergence of Fascism in many countries in the 

twentieth century and crisis in the market system led to the appearance of such regimes. Recognizing 

the danger emanating from the market system, newly-emerging fascist and socialist regimes discarded 

the principles of laissez-faire (Polanyi, 1944, p. 242). Currently, societal reactions against this neo-

liberalism and unfettered market hegemony exist in the manner of Polanyi’s double movement in 

Greece and Spain. With political parties, Syrizia and Podemos, in Greece and Spain, respectively, 

garnering their political support on a platform questioning the wisdom of the neoliberals’ austerity 

methods in the aftermath of the Great Recession, flaws have begun to appear in the foundations of the 

free market idea, although the medium-term results of these parties’ challenges remain to be seen. In 

the United Kingdom (UK) and France, the respective extreme right platforms of the UKIP and Le 

Pen’s National Front could be considered challenges to the economic hardships associated with 

unfettered markets. As evidence indicates, most developments since the beginning of the neo-liberal 

age and the ramifications of Washington consensus increased the alignment of both, state and society 

structures, to the dictates of the markets. An inevitable societal response in vulnerable sections of the 

population was to increasingly seek ways to counter these market encroachments in their lives. 

Whereas liberals had no qualms with the existent socio-economic relationships, Keynesians 

complained about the unfettered nature of free markets while their solutions failed to offer sound 

solutions. The period between 2008 and 2015 involved volatility rather than genuine recovery. 
Another important aspect of this period was the growing effectiveness of the far-right groups in 

organizing reactions to order and manipulate legitimate grievances in the xenophobic frameworks.  

Conclusion  

Throughout this article, the theme of the discussion has been the principal problem at the heart of the 

dispute between Liberals and their adversaries, including Polanyi. The issues have centered on the 

ability, or lack thereof, of the market economy to self-correct (the so-called ‘invisible hand’), and the 

question of whether genuine alternatives exist in the production and distribution mechanisms of the 
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markets. While Liberals currently believe in the efficiency and naturalness of the market, Karl Polanyi 

wrote an ontological critique of the markets, in which he argued that their development was a result of 

human intervention, and that complete submission of human potential to the dictates of commodity 

exchange would bring alienation and social destruction in its wake. In the aftermath of the Great 

Recession, this debate has returned with considerable interest in the field of political economy.  

In the wake of the 2008 Great Recession, the main experts of the political economy tended to confine 

the controversy to the Liberal-Keynesian framework rather than engage in any Polanyi style 

ontological and historical critique of the dominant relationships, as was expected. However, this 

framework, while revealing the insufficiency of markets in controlling the excesses of financial 

players, failed to provide a true long-term stabilizer for the future of capitalism. Hence, Keynesian 

solutions are inadequate in creating a crisis-free system, mostly because they fail to consider the 

capitalist mode of production as being structurally embedded in the social relations of respective 

societies, i.e., they fail to consider the futility of separating economics from politics. Without an 

ontological and historical critique of the present system, similar to that undertaken by Marx and 

Polanyi in earlier times, no definite answers to the crisis-prone nature of market economy can be 

concluded. Thus, there is an international need for a radical alternative as a potential solution, although 

the feasibility of such an alternative greatly depends on the deliberation and conscious intervention of 

human societies in our history 

References  

Fama, E. (2009, January). Bailouts and stimulus plans. In Fama/French Forum (Vol. 13). 

Gilpin, R. (1987). Global Political Economy of International Relations Princeton, New Jersey: Princeton University Press. 

Gilpin, R. (2001). Global Political Economy: Understanding the International Economic Order Princeton: Princeton 
University Press. 

Jones, P. (2013). Falling Rate of Profit explains falling U.S. Growth http://thenextrecession.files.wordpress.com/ 

2013/12/jones-the-falling-rate-of-profit-explains-falling-us-growth-v2.pdf (Accessed on 15 May 2015). 

Keynes, J. M. (2006). General theory of employment, interest and money. Atlantic Publishers & Dist. 

Krugman, P. (2009). Revenge of the Glut, http://www.nytimes.com/2009/03/02/opinion/02krugman.html (Accessed on 15 

May 2015). 

Krugman, P. (2013). Secular Stagnation, coal Mines, Bubbles and Larry Summers, http://krugman.blogs. 
nytimes.com/2013/11/16/secular-stagnation-coalmines-bubbles-and-larry-summers/ (Accessed on 15 May 2015). 

Lang, W. W., & Jagtiani, J. A. (2010). The mortgage and financial crises: The role of credit risk management and corporate 

governance. Atlantic Economic Journal, 38(3), 295-316. 

Mulligan, C. B., & Philipson, T. J. (2000). Merit motives and government intervention: public finance in reverse (No. 

w7698). National Bureau of Economic Research. 

Polanyi, K. (1944). The Great Transformation: the political and economic origins of our time, Boston: Beacon Press. 

Pritchett, L, (1996). “Forget Convergence: Divergence Past, Present, and Future,” Finance and Development June, p.40. 

Reinhart, C. M., & Rogoff, K. S. (2010). Growth in a Time of Debt (No. w15639).National Bureau of Economic Research.  

Roberts, M. (2014). Reviewing Piketty (again) http://thenextrecession.wordpress.com/2014/04/28/reviewing-piketty-again/ 

(Accessed on 15 May 2015). 

Spero, J. E & Hart J. A. (1997). “Trade and Development Strategies,” in The Politics of International Economic Relations, 5th 

ed. New York: St. Martin’s Press. 

Stiglitz, J. E. (2011). The financial crisis of 2007-2008 and its macroeconomic consequences. 
http://www.neweconomics.org/blog/entry/mythbusters-excessive-government-borrowing-got-us-into-this-mess (Accessed on 

15 May 2015). 

Wallison, P. & Calomiris, C. W. (2009). The last trillion-dollar commitment: the destruction of Fannie Mae and Freddie 

Mac. The Journal of Project Finance, 15(1), 71. 



CBU INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 
MARCH 23-25, 2016, PRAGUE, CZECH REPUBLIC  WWW.CBUNI.CZ, WWW.JOURNALS.CZ 

 

 88 

OWNERSHIP STABILIZATION OF SAVINGS BANKS BY FOUNDATIONS 

Holger Blisse1

 

Abstract: Foundations have recently played a specific role in the transformation of savings banks to joint stock 

companies (corporations) in Europe. The current discussion about the recovery and resolution of credit 

institutions and the growing responsibility of depositors in the event of bankruptcy, shifts the risk from the 

banking industry to a group that traditionally was never affected. As a support, and also as security for depositors 

of risk-sensitive and risk-responsible credit institutions, the group of owners becomes even more relevant. 

Within groups that are possible, a foundation, as owner, can intensify stability and signalize risk awareness and 

responsibility. This paper analyzes the innovative aspects and positive effects of a savings bank’s foundation as 

well as the problems of retaining typical features of a savings bank. 
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Keywords: savings banks, ownership, foundation, Austria, Italy. 

 

Introduction 

Legislators in Europe largely allow banks a free choice of legal form. A concession is granted if the 

credit institution “should act in the legal form of a corporation, a cooperative or a savings bank” under 

s. 5 (1) 1 of the Austrian Banking Act (Bankwesengesetz; the BWG 2016). An exception occurs in 

some Eastern European countries where only a corporation that is a joint stock company 

(Aktiengesellschaft; the AG) is permissible (Hein, 1995; Klein, 2003), for example, in German-

speaking countries like Austria. Thus, institutions differ within banking systems in their legal form, 

which assigns them to different banking sectors. Over time, the banking corporation has become the 

model for all credit institutions at the European Union (EU) level. In some countries, the law favors 

transforming banks into corporations, e. g. of savings banks or cooperative banks. In Italy and Austria, 

this has meant the creation of savings bank corporations owned by shareholding savings banks 

(Anteilsverwaltungssparkasse) or a savings bank’s foundation. 

This double structure with savings bank corporations owned by shareholding companies leads to new 

forms of raising equity capital. The structure is a compromise between the improved possibilities of 

capital, formed in the corporation, and preserving the original purpose of the holding company, e. g.  

a public-interest oriented savings bank. Nevertheless, a corporation tends to list its shares and raise 

shareholders’ value, and therefore, has to fulfill the requirements of the capital market. This could 

mean that the credit institutions lose their fundamental purpose and transform to banking corporations. 

Savings Banks and Foundations 

Austria 

As so-called ‘ownerless’ companies, savings banks are capable of strengthening their capital                           

from undistributed profits only (Perl, 2005, p. 34-36). Also, with regard to transforming larger              

savings banks into universal banks with increasing capital requirements, legal status as  

a corporation has been opened to savings banks by reform in 1986 under s. 8a of the Austrian                   

Banking Act (Kreditwesengesetz; the KWG) or since 1993, s. 92 of the BWG (2016).                            

Thus, savings banks, in addition, to state mortgage banks and cooperative banks, are                              

allowed to transfer their banking business into a savings bank corporation and assimilate                                 

the shares of this company. The savings bank may persist as a shareholding savings bank                            

and has, in particular, the task of managing the share capital of the newly formed savings bank 

corporation. 

The legislature justified in s. 92 of the BWG (2016), allows the possibility of transforming a saving 

bank into a corporation by saying that “in this legal form the organizational structure and the 

possibilities to raise capital can be formed best” and by considering the “corporation as a highly 

developed legal form for banking as a particularly suitable form of organization” (Dellinger, 2007,  

                                                 
1 Holger Blisse, Lecturer and Researcher in Banking, Finance and Cooperatives, Vienna, Austria, hblisse@gmx.at  
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s. 92). However, this also states: “It is thereby not a fundamental rejection of other legal forms 

expressed” (Dellinger, 2007, section 92). 

As a result of the Savings Bank Act (Sparkassengesetz, the SpG) Amendment of 1999, in particular in 

the context of EU state aid proceedings between private and public banks, s. 27a of the SpG (2016) 

allows the shareholding savings banks to transform into private foundations (Arnold, 2013). Thus, the 

savings banks became independent from political influence and the local community, and adheres only 

to existing obligations at the time of conversion, rather than those newly formed. Currently, there are 

48 savings banks and 35 private foundations that have emerged from shareholding savings banks.2  

A foundation is an independent entity without an owner and continues the shareholding of one or more 

savings bank corporations (Fries, 1998, 1999). 

Italy 

In Italy, the regional principle of public savings banks was abolished in 1990. Since this time,           

such banks can operate nationwide. Simultaneously, the basis was laid for a universal banking       

system with the Amato Law, and following this, the transformation of public savings banks into 

corporations. The savings bank corporation assimilated the operation of banking business. 

Promotional activities were held by the public foundation, which became at least 51 per cent        

owner of the equity of a former public savings bank. In a second step, the Ciampi Act (1998)              

set incentives to convert public foundations to private banking ones (fondazione bancarie) and       

reduce public foundation shares in the savings banks to below 50 per cent, prompting listing of            

the shares on the stock exchange (Strachwitz, 2005). Thus, bank owners consisted of two main groups: 

a fixed ownership held by a foundation and a variable type owned by further shareholders (see       

Figure 1). 

After these reforms, Italian savings banks were no longer allocated to a specific legal form, lost their 

status as a separate banking entity in banking statistics, but could more easily participate in or merge 

with another bank (Engerer & Schrooten, 2004). 

Figure 1: Orientation between fixed (sole) owner and capital market 

Savings Bank 

Corporation

Foundation and further Shareholders

Capital Market

(Stock Exchange)

fixed owner variable owners
  

Source: Blisse (2016) 

Foundation and Equity Capital 

The possibilities of financing equity remained initially unchanged in the savings banks, even with 

shareholding savings bank and foundations. A savings bank corporation can strengthen its equity by 

retaining earnings, with a percentage of profits held by the foundation, e. g. for promoting public 

interest or the region. The possibilities of the foundation strengthening the equity of savings bank 

corporations were very limited. Thus the growth of equity and business opportunities remained bound 

to profit development of savings bank corporations. 

When the foundation’s ability to contribute to capital increase is lower than the growth in capital needs 

of the savings banks, the foundation can limit the growth of the bank’s business. Otherwise, capital 

increase would change the ownership structure. The former savings bank, bound by the foundation to 

its original public purpose, then becomes a private bank operating mostly for profit.  

                                                 
2 Refer for current data http://www.sparkassenverband.at/de/Ueber-uns/Mitglieder/Sparkassenstiftungen 
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Even at the EU level, rising capital requirements for banks preferences the legal form of the 

corporation as a joint stock company. If the savings bank corporation needs to become public to obtain 

additional capital, the foundation, as main owner (shareholder Shf), will first try to retain more than 50 

per cent of the shares. Only when further growth requires more capital, will it dilute its stake to 25 per 

cent and then, if needed by another 25 per cent of shares, and so on (Figure 2). 

It is conceivable that growth in the amount of certain shareholders (Shn and later Shn+o) will be reduced 

by this redistribution of shares and that other "core shareholders" appear as shareholder Sh’1 or may 

even completely take over the new free float issued by the foundation, as in case of shareholder Sh’2 

(Figure 2). 

This development raises the question of how, not only growth, but also stability can be obtained within 

the banking system by legal forms. Growth, and its related risks, will be reduced when it becomes 

more arduous to raise additional capital. If capital increase of a corporation relates to exclusion of 

subscription rights for existing shareholders, the new shares might be bought by new large investors 

and so decrease the quota of existing shareholders. 

Figure 2: Development of Capital’s (C) Ownership with Respect to Shareholders (Sh)  

Sh1

Shn

…

Shf > 50 p.c.

C:

Shn+1

Shn+o

…

Shf - 25 p.c. > 25 p.c.

Sh’2  = 25 p.c.

Sh’1 = 100 – Shf – (Sh1 + … + Shm-1)

…

Shm

…

  
Shf = savings bank’s foundation 

Sh1, m, n, o = specified owners with m < n < o being element of natural numbers 

Sh’1, 2 = first (second) main new owner out of former owners 

Source: Author 

Conclusion 

Banks could have very different owners. Derived from its legal forms, the owner group of banks can 

be differentiated, and banking statistics distinguished, by the banking sector within a national banking 

system. In particular, saving banks have been opened to the legal forms of a corporation. Savings 

banks adopting this legal form have shares held by a foundation in many cases, e. g. in Austria, but 

also in Italy. 

The double structure of a savings bank corporation and foundation can be viewed as contributing to a 

system where banks are less prone to crisis. The traditional savings banks, and those in the new 

structure, contribute to a diverse and less susceptible, more resistant banking system. The possibilities 

of different legal forms should certainly continue to be used as a protective mechanism, because not 

only markets, but also customers need reliable and stable banks. 

If the owners and management of a savings bank corporation decide not to become public, the savings 

bank’s foundation, as owner, contributes to the purpose of a stable equity and binds the assets 

permanently to a parent company. Otherwise, there is a risk that the share held by the foundation 
dilutes and other investors acquire a significant share in the savings bank over time and realign the 

bank according to their ideas. Then, the savings bank’s foundation loses its protective function. This is 

also the case if existence-threatening risks from the business of the bank require remediation. 

Nevertheless, a savings bank’s foundation proves to be an appropriate legal form and provides an 

option worth considering for structural innovation within the banking system, which currently is 

having to deal, once again, with significant changes. 
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THE ACCOUNTING STANDARDS AND FINANCIAL REPORTING IN ALBANIA 

Rezarta Shkurti1, Brunilda Duraj2 

 

Abstract: Albania implemented its first set of 14 National Accounting Standards (NAS), which were prepared in 

compliance with the International Financial Reporting Standards, in 2009. The 15th standard, specifically the 

Accounting Standard for financial reporting by micro-entities, was added to this set in 2011 and a 16th standard, 

relating to the reporting for non-profit enterprises, was added in 2015. In 2014, the National Accounting Council 

of Albania (NACA) performed a major revision of this existing framework of NAS. The focus of this paper is to 

analyze the current status, as well as the development of accounting and financial reporting in Albania for the 

Small and Medium Enterprises (SMEs). An international standard of financial reporting for SMEs was issued by 

the International Accounting Standards Board but was not fully endorsed by the European Community, nor by 

the NACA, who instead chose to revise their current NAS. In this study, we provide a general overview of the 

accounting regime and platforms currently applied in Albania, by focusing on the changes over the recent years. 

We also depict the main differences between the IFRS for SMEs and the NAS in Albania in treatment of several 

elements of the financial statements. 

JEL Classification Numbers: M41, DOI: http://dx.doi.org/10.12955/cbup.v4.748  

Keywords: accounting standards, financial reporting, SME.

 

Introduction 

Varying definitions of the Small and Medium Enterprises (SMEs) exist because of differing 

characteristics and global differences between regions. Darren L, & Conrad, L in their study published 

in 2009 present several definitions of small and medium entities. Arowomole (2000) argues that it is 

not easy to arrive at a single globally accepted definition of a SME, as different countries apply 

different criteria, such as management structure, labor force, and total amount of investments to 

categorize these entities.  

According to Arowomole, another factor contributing to the high variety of SME definitions relates to 

variations given in the research and studies of experts. Nevertheless, despite all the differences 

reported in literature, there is at least one usual similarity among the SME classifications; namely, the 

SME entities have three categories: micro-enterprises, small business, and medium economic entities. 

In Albania, the earliest categorization of SMEs occurred in 2002, when Law No. 8957, “On Small and 

Medium Enterprises”, classified SMEs as those enterprises that employed from 5 to 80 employees and 

that realize an annual turnover not exceeding 80 million Albanian lek (ALL; approximately 570,000 

Euro). Economic entities with 1–4 employees were considered micro-enterprises. However, the 

Albanian economy evolved quite rapidly, and the categorization of 2002 was soon obsolete. In 2008 a 

new law, No. 10042, was approved. This law introduced a different categorization, one that was 

similar to that of the European Union. Table 1 summarizes the SME categories, including the criteria 

for each. 

Entities included as a SME are generally considered crucial for a small economy like Albania. The 

data from the Albanian Institute of Statistics (INSTAT; Business Register in Albania, 2014) show that 

the contribution of the SMEs in the Gross Domestic Product is higher than 76 per cent and that more 

than 81 per cent of the workforce is engaged in SME companies. Data from INSTAT (Business 

Register in Albania, 2014) show that the SME sector is mostly dominated by micro-enterprises, which 

represent almost 90 per cent of all SMEs.  

As such an important sector in the economy, the design and application of an appropriate framework 
for financial reporting and accounting for SMEs is very important. Sound and reliable financial 

reporting is considered crucial for the development and growth of companies because it assists 

management to advance decisions as well as facilitating the acquiring of capital and raising of funds to 

cover debt and borrowings. This is especially true for the finances of the SME companies, which 
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usually either lack assistance from qualified accounting personnel or are not required to be audited. 

Thus, the International Accounting Standards Board (IASB) introduced a special International 

Financial Reporting Standards regarding the SMEs, in 2009. The IFRS foundation reported that SMEs 

accounted for over 95 per cent of all companies worldwide. 

Table 1: Structure and categorization of the SMEs in Albania  

Entity Number of employees Annual turnover Ownership structure 

Micro-enterprise 1–9 employees <10 million ALL 

(71,000 Euro) 

100 percent owned by 

individuals 

Small business 10–49 employees <50 million ALL 

(357,000 Euro) 

100 percent owned by 

individuals 

Medium economic 

entity 

50–249 employees <250 million ALL 

(1,785,000 Euro) 

Less than 25 percent 

could be owned by 

entities which are not 

classified as SME.  

Source: Law no. 10042 in Albania 

In this study, we introduce the characteristics of the Accounting and Financial Reporting Framework 

for SMEs in Albania and abroad. We start by summarizing the features of the IFRS for SME and, after 

giving a short introduction about the general situation of financial reporting in Albania, we analyze the 

why Albania has not adopted the IFRS for SMEs. We revise the NAS for compliance with the IFRS 

for SMEs, rather than for all company types (the full IFRS). In the last part of the paper, we discuss 

differences in the treatment of several items in the IFRS for SMEs and in the NAS. We conclude by 

summarizing the main findings and conclusions.  

International Financial Reporting Standards for Small and Medium Enterprises 

In July 2009, the International Accounting Standards Board published the IFRS for SMEs 3. This 

standard aimed to simplify the financial reporting for the SMEs by reducing the overall accounting 
rules, eliminating most of the detailed requirements included in the full IFRS, and avoiding the 

complex alternative treatments of the full IFRS suggested in certain particular topics. The board took 

more than five years to develop this standard to its full extension, during which time it considered 

many comments and remarks by the small and medium companies, which were involved in 

discussions. Globally, the formal SMEs contribute up to 45 per cent of total employment and up to 33 

per cent of national income (GDP) in emerging economies (World Bank, 2015) with a much higher 

number considered as informal SMEs. Therefore, this particular standard on SMEs financial reporting 

was of high interest and a practical necessity. 

The IFRS for SMEs represents a standalone document organized by theme or topic; it does not follow 

the same sequence as the full IFRS, nor does it contain cross-referencing. In this context, the IFRS for 

SMEs is regarded a simplified version of the full IFRS. It is considerably reduced in volume compared 

with the full IFRS and contains fewer information disclosure requirements than the full set of 

standards. Compared to the full IFRS, the IFRS for SMEs requires merely a tenth of the information 

disclosures required under the full IFRS. The main differences between the full IFRS and the IFRS for 

SME are summarized in Table 2. 

Table 2. The main differences between the full IFRS and the IFRS for SMEs  

Full IFRS IFRS for SME 

Standards are published numbered in 

consecutive order 

The standard is organized according the theme 

(topic) 

Almost 3000 pages in total 
Almost 240 pages (about 10 per cent of full 

IFRS) 

About 3000 requirements for information Significantly fewer disclosures are required 

                                                           
3 The IFRS for SMEs has been revised in December 2015, but the paper is based on the original IFRS for SMEs. 
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disclosures (roughly a 90 per cent reduction) 

Is usually updated on a monthly basis 

Revisions to the IFRS for SMEs are not 

expected to be made more frequently than once 

every three years 

Source: IFRS for SMEs Fact Sheet (2016) 

The objective of the IFRS for SMEs is to: 

 Increase the comparability of the information for different SMEs across the world; 

 Increase the overall trust and reliability in SMEs financial information and accounting; 

 Reduce the costs of accounting and financial reporting services on a national basis; and 

 Provide a uniform financial information platform for expanding businesses that are expected to 

require access to public capital markets.  

In general, companies that do not represent any public interest and that publish financial statements of 

general purposes for third parties, i.e., external users, are permitted to use the IFRS for SMEs. 

Specifically, in each jurisdiction, the domestic legislative authorities decide which economic entity 

will be required to report under IFRS for SMEs. The only limitation imposed by the IASB is that the 

listed companies and the financial institutions, in any country, are not permitted to report under the 

IFRS for SMEs. Currently, 78 of the 140 jurisdictions worldwide require (or permit) the use of IFRS 

for SMEs (IFRS for SMEs Fact Sheet, 2016). There are 70 jurisdictions of the 78 in total that have 

adopted the IFRS for SMEs without any modification to the Standard.  

Financial Reporting Framework in Albania 

Since January 2008, Albania has applied a set of national Accounting Standards that were prepared in 

compliance with the IFRS. The introduction of the NAS came as a necessity to improve the financial 

reporting environment in Albania, because prior to these standards, the situation involved a General 

Financial Accounting Plan (GFAP), which was inherited from the centrally planned economic              

period and could not reflect all the dynamics of business transactions in the market economy 

implemented in Albania after the 1990s. The NAS were prepared, mostly based on IFRS rules and 

provisions. This basis was illogical because the IFRS are mostly specific to large public companies, 

whereas the companies in Albania, were mainly SMEs, as previously mentioned. Due to this 

contradiction, the NAS were revised in 2014 with the new version effective since January 1, 2016. The 

revised NAS comply (although not fully) with the IFRS for SMEs, but are not in compliance with the 

full IFRS.  

Currently, the companies in Albania are classified into three tiers4 regarding the financial reporting 

framework for which they should comply. These tiers are as follows: 

 Tier 1 includes economic entities that are required to apply the full IFRS. This group         

consists of listed companies and other public interest entities (banks and financial institutions, 

insurance and reinsurance companies, and securities and investments funds) regardless of 

whether they are listed on a public stock market. Other companies required to report under the 

full IFRS are the large (and unlisted) companies that have met the following two criteria within 

the last two financial years: (1) annual revenues higher than 1,250,000,000 Albanian lek 

(approximately 9,000,000 Euro); and (2) average annual number of employees greater than 100 

persons.  

 Tier 2 includes the economic entities that are required to apply the 14 revised National 

Accounting Standards. Usually, this group includes the small and medium enterprises that 

operate in Albania.  

 Tier 3 includes the economic entities that are required to report their accounting and financial 

information according to Standard 15 of the NAS. All micro-enterprises are usually included in 

this last group. There is an Albanian Decree of Council of Ministers, No. 969 (DCM, 2009), 

                                                           
4 Regarding the financial reporting of the public sector (the government agencies) and the non-profit organizations, there are 

also other standards and regulations, not shown in this paper, because we try to focus mainly on the private sector companies, 

and especially focusing on the small and medium enterprises. 
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which requires the micro-sized entities to report under a special regime of accounting and 

financial rules.  

There are several studies (Dhamo, Miti, & Lera, 2008; Ujkani & Zyka, 2010; Këri & Spahiu, 2011; 

Shkurti & Gjoni, 2010) revealing that, although the first time (and subsequent) application of the NAS 

was difficult; in general, it could still be regarded as a successful process. The main difficulties of this 

process involved the following: understanding the new terms and concepts of the standards; focusing 

the periodic reporting more towards the fiscal regulations than accounting rules; the lack of 

professional capacities for correct standard application; the lack of active commodities and financial 

markets; and economic development stages.  

On January 1, 2009, the 15th National Accounting Standard became effective in Albania. This                

new standard, “On accounting and financial reporting principles of the micro sized entities”, was 

designed to be fully compatible with the recommendations of the United Nations (UN) on             

accounting regulation of micro-enterprises, as well as that of the IFRS for SMEs. Several years later, 

in June 2013, the IASB, issued a “Guide for Micro-Sized Entities Applying the IFRS for SMEs”.           

This document has no legal binding in Albania, but since 2014, it has influenced the revision of the 
NAS. 

As previously mentioned in this paper, the current set of NAS was designed to be completely aligned 

with the full IFRS. However, the Albanian economy is mostly oriented towards small and medium 

enterprises and when the new IFRS for SMEs was published, the National Accounting Committee 

(NAC) of Albania undertook thorough discussions as to whether Albania should endorse the new 

IFRS, or continue with the NAS, possibly revising them in light of the IFRS for SMEs. After studying 

the new IFRS for SMEs, it appeared that between the IFRS for SMEs and the Albanian NAS there 

were several critical distinctions as well as topics that were not mentioned in the Albanian NAS. 

Therefore, the NAC was faced with a decision to either endorse the IFRS for SME or revise the NAS 

in Albania. The decision to revise the existing NAS was preceded by a series of discussions, 

workshops, and debates.  

Even though the IFRS for SMEs was endorsed by 78 countries (IFRS for SMEs Fact Sheet, 2016), 

Albania decided against it because the EU countries were mostly not in favor of it and preferred to 

simplify the overall financial reporting rules with application of the 4th and 7th Directives. As a 

country which aspires to become part of the European “family”, Albania decided that its focus should 

comply with the Directives rather than with the IFRS for SMEs. Another reason why the NAC argued 

that revising the existing NAS was a better alternative than implementing the IFRS for SMEs, was that 

the accountants in Albania were already accustomed to the NAS, because they had been applying and 

using these standards for over five years, and therefore it would be easier for them to deal with the 

revised standards rather than a newly introduced IFRS.  

Comparison between IFRS for SMEs and Revised NAS in Albania 

Notably, the IFRS for SMEs in itself represents several differences to the full IFRS regime. However, 

the process of revising the NAS in Albania was aimed at minimizing, the differences between the two 

platforms, i.e., the financial reporting platform for the SMEs (including the IFRS for SMEs), and that 

for the revised NAS in Albania. Nevertheless, some differences still remain, as presented and 

discussed below, because they assist with understanding the degree of variation in financial 

information between the two financial reporting platforms. Especially, when comparing financial 

statements between two different accounting frameworks, one should bear in mind the following 

differences:  

1. The presentation of financial information in the financial statements  

 IFRS for SMEs: allow the combination of the Statement of Comprehensive Income with 

the Statement of Changes in Capital when changes in capital result from income or loss, 

dividend distribution, correcting errors of previous period, or changes in accounting 

policies, or a combination of these (paragraphs 6.4, 6.5).  
 The Albanian NAS: do not allow the combination of the above mentioned statements. The 

NAS No 2 specifically states that the four main financial statements should be presented 
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separately and furthermore, it specifies the minimum elements that each of the statements 

should include. 

2. The borrowing costs  

 IFRS for SMEs: contain the paragraph 25.2, which treats the borrowing costs as period 

expenses that should be recognized in the income statement of the reporting period. In 

contrast, the full IFRS rules require that the borrowing cost be capitalized with asset cost. 

It is argued in the IFRS for SMEs that because small and medium enterprises have  

a cost–benefit causal relation that cannot be reliably measured the borrowing costs cannot 

be capitalized wholly with the asset cost.  

 Albanian NAS: contain the revised NAS No 5 (article 14), which treats the borrowing 

costs as period expenses, the same as that of the IFRS for SMEs. 

3. Research and development costs   

 IFRS for SMEs: The full IFRS standards call for expending the pure scientific                 

research costs and to capitalize and amortize applied research costs over a span                 

of years, while in the IFRS for SMEs, the treatment of research & development                  

costs is completely different. This standard (articles 18.14, 18.15, & 18.16) requires               

the company to recognize all research expenses within the period in which they are 

incurred.  

 Albanian NAS: The revised NAS No 5 (article 59), in alignment with IFRS for SMEs, 

requires the research & development costs to be recognized as period expenses as   

incurred, unless they form part of the cost of another asset that fulfills the criteria set in this 

standard. 

4. Financial instruments  

 IFRS for SMEs: Regarding the financial instruments, the SMEs can choose either to apply 

the full IFRS rules or to combine the requirements of the IAS 39 with those of IFRS for 

SMEs.  

 Albanian NAS: The revised NAS have excluded the fair value model for measurement and 

valuation of the financial instruments. Therefore, the model of first time recognition and 

the subsequent measurement of the financial instruments is the amortized cost model (NAS 

No 3; articles 11 & 15). 

5. Intangible assets and the goodwill  

 IFRS for SMEs: No difference is ascribed between the long-term intangible assets with 

limited useful life and those with unlimited life. All non-financial long-term assets are 

subject to amortization and to be tested for any possible depreciation if any indication of 

depreciation arises. 

 Albanian NAS: The revised NAS treat the intangible assets in the same manner as the 

IFRS for SMEs. According to article 70 in IFRS for SMEs, all intangible assets, including 

goodwill, are considered as assets that should be amortized over a limited useful life. In 

cases where the small or medium enterprise is not able to define a useful life for the 

intangible asset, it will be presumed to be ten years. 

6. Business combination  

 IFRS for SMEs: This standard allows the use of either the method of interest joining or the 

method of purchasing (which in itself has two different allowed approaches).  

 Albanian NAS: These accounting standards allow a company during purchase transactions 
to use the method of net capital, in compliance with the treatment required under the full 

IFRS.  

Conclusion 

In this study, we focused on the area of accounting and financial reporting in Albania. It is critical that 

companies in this small country present their information in a reliable manner and in a way that allows 

potential investors to distribute funds more efficiently. Most companies are small and medium 
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enterprises in Albania and therefore, in developing accounting rules, authorities have tried to consider 

the specifics of this sector. 

Prior to 2008, Albania upheld the General Financial Accounting Plan, which was a particular platform 

for financial reporting that was inherited from the time of a centrally planned economy. As it was not 

appropriate to continue with such a platform, the National Accounting Council in Albania (NACA) 

prepared a set of 14 standards of accounting. Initially, these standards were prepared in accordance 

with the full IFRS framework, and it was considered a tremendous change and adaptation of the 

financial reporting environment in Albania. 

However, the IASB issued a specific standard for reporting by SMEs.  From research, it was 

concluded that the majority of the economic entities in Albania were small and medium enterprises, 

and thus, the NACA decided to revise the NAS to comply with the IFRS for SMEs. The NACA 

decided not to endorse the IFRS for SMEs because the EU countries in general were not in favor of 

this standard, even though more than 80 countries had adopted it worldwide; Albania tended towards 

complying with the European Commission Directives because it aspired to join the EU; and because  

several overwhelming changes would exist for the accountants in Albania to completely change the 

financial reporting platform only five years after it had initially been introduced (and grasped with 
difficulties by these professionals). 

Even though the NACA tried to avoid discrepancies between the IFRS for SMEs and the Albanian 

NAS, there were still differences, such as that relating to the presentation of financial information in 

the financial statements; the treatment of financial instruments ; and the business combinations. 

Nonetheless, it is important to view the manner in which both platforms may be revised in future 

years. 
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DETERMINANTS OF EFFICIENCY IN ALBANIAN BANKING INDUSTRY;  
AN EMPIRICAL DIAGNOSIS 

Elona Shehu1 

 

Abstract: Many articles discuss the importance of banking systems and their profitability as well as the factors 

determining these. This article examines the determinants of bank efficiency in the Albanian banking industry. 

During the second half of this decade a considerable decrease in the efficiency ratio of the Albanian banking 

system was evident. To understand which factors affected the efficiency, and whether Albania should control 

certain factors in order to improve efficiency, relationships between particular factors were analyzed using  

a multiple regression analysis. The study examines 16 commercial banks in Albania, from 1998 to 2015. It finds 

a significant relationship between efficiency, capital adequacy, the return on assets, and solvency.  

JEL Classification Numbers: G32 DOI: http://dx.doi.org/10.12955/cbup.v4.749  

Keywords: efficiency, solvency, leverage, performance. 

 

Introduction 

Albania is a country with a weak and undeveloped financial industry, which mainly focuses on the 

banking system. The current financial situation is placing commercial banks in Albania into a vicious 

predicament. During the recent decade, credit risk increased substantially. Consequently, when  

a system becomes deeply entrenched with a highly toxic and risky portfolio, the problem is usually 

related to asset restructuring. In such circumstances, analyzing the financial sector to determine the 

factors that can return the system to an efficient state is very important.  

This article mainly focuses on ways of increasing the efficiency of commercial banks in Albania in 

order to manage their risky portfolios. The paper aims to identify the deterministic variables that 

significantly influence efficiency and whether restructuring of the financial system is an option or a 

must for reform.  

The following section contains the theoretical background to the most appropriate definitions for each 

of the variables and the relationship between bank efficiency and degree of financial leverage, 

provision coverage, capital adequacy, the return on equity, and solvency. The research question and 

the hypothesis are established following the literature review, while the third section describes the data 

design and methodology for examining the hypothesis. The fourth section outlines the variables and 

the statistical analyses, followed by a report on the main findings. The last section of this paper 

contains the main concluding remarks.  

Literature Review 

Efficiency ratio is defined as the ability of a banking system to cover the overall expenditure, based on 

overall revenue for the same period. The efficiency ratio of commercial banks of Albania has 

fluctuated considerably over the last decade. We expect a low efficiency ratio (revenues being higher 

than expenses) to lead a positive indication for the banks’ profitability. For this reason we expect to 

find a negative relationship between efficiency ratios and the return on assets (Casu & Girardone, 

2009) 

Bank solvency is defined as the ability of a bank to meet its financial obligations in the short-, 

medium-, and long-term (Ferrouhi & Agdal, 2014). Usually a bank is considered solvent if its assets 

are equal to, or exceed, its total liability. In various circumstances, the bank may be unable to pay its 

debt. According to Jackson, Perraudin, and Sapo (2002), solvency should be curtailed because it can 

lead a bank into default. 

Another determinant of efficiency is capital adequacy. The relationship between profitability and 

financial structure has been previously studied by Petria, Capraru, and Ihnatov (2015), Berger (1995), 

and Pilloff and Rhoades (2002). Most of these studies have used the return on assets (ROA) as a proxy 

for profitability, and solvency, or capital adequacy as a proxy for financial structure. 

                                                           
1 Elona Shehu, European University of Tirana, Tirana, Albania, elona.shehu@uet.edu.al 
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Performance, in this context, is taken as an equivalent indicator of profitability and is defined as the 

ability of the company to make profits from all business activities (Owolabi & Obida 2012). In other 

words, performance is an indicator of management’s efficiency in using resources and adding value to 

the company. Owolabi, Sadiq, and Abiola (2012) found the main indicators in measuring performance 

were the return on investment, return on equity and ROA. In this article, ROA is used as the main 

proxy for identifying profitability. Further, Demirfuc and Detragiache (2005) explain that capital 

adequacy is the most important indicator when considering the risk of failure in a banking system. 

The degree of financial leverage is an indicator strongly representing capital structure. Hughes and 

Mester (2008) state that in order to discuss the operational efficiency of a banking system, capital 

structure must be considered. Efficient banks are allowed greater flexibility by their supervisory 

authority for leverage and risk in general (Fiordelisi, Ibanez & Molyneux, 2010). Berger and De 

Young (1997) noticed that it is very important to have empirical evidence regarding the concept of 

bank efficiency and its determinants; they studied the relationship of bank efficiency relating to 

nonperforming loans (NPLs) and capital, using the Granger causality method on a sample of US 

banks.  

Provision coverage is the ratio of total provisions to gross NPLs (assets), and can be defined as the 

ability of a bank to cover loan losses. A high provision coverage ratio indicates a bank with a strong 

balance sheet. Therefore, we assume that an increase in provision coverage will lead to an increase in 

the efficiency of the bank. According to the Reserve Bank of India, commercial banks should aim for 

a provision ratio of about 70 per cent. 

Schneide and Lenzelbaue (1993) noticed an inverse relationship between profitability and efficiency. 

The relationship of these two variables in bank branches has also been studied by Oral and Yolalan 

(1990) and Miencha and Selvam (2013), who emphasized the relationship between these variables. 

Meanwhile, Abbasoglu, Aysan, and Gunes (2007) failed to find any robust relationship between 

efficiency and profitability, and Burger and Humprey (1997) found that efficiency was more important 

in explaining profitability than market concentration of a financial institution. 

Research Question and Hypothesis Development 

Based on results of the literature review, we examine the following research question: Which 

determinants should commercial banks in Albania consider in order to better manage efficiency? 

From this research question ensues the following hypothesis: 

H: Solvency and performance are the main indicators explaining the variance of the efficiency in 

Albanian commercial banks. 

This hypothesis will be tested, as described in the following sections. 

Data and Methodology 

This section describes the data collection and methodology, which involved 18 years of quarterly data.  

Data Design 

The table below summarizes the variables, obtained from the review of literature, and their 

corresponding proxy. The expected relationship between the independent and dependent variable were 

determined by the authors listed in the table and mentioned in the literature review section. 

According to the information derived from the literature review and Table 1, the function of the 

response variable, with the explanatory variables, is as follows (Equation 1): 

Efficiency = f (Financial Leverage, Provision Coverage, Capital Adequacy, Return on Assets, 

Solvency)             (1) 

Before running the regression, the variables were checked for missing values, which were omitted, 

leaving a sample of 67 observations. The variables were then checked for normal distribution, 

multicollinearity, and correlations, prior to running the regression analysis. 

Figure 1 shows a comparison between normal density distribution and the Kernel density estimate for 

the response variable: bank efficiency. As shown in this figure, there are no large differences between 

the two distributions, though the Kernel estimate is slightly left skewed with a minor kurtosis.  
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Table 1: Variable Description 

Variable 
Indicator Proxy 

Abbrev. 
Source Authors 

E
x
p

la
in

ed
  

Efficiency 
Expenses/ 

Revenues 
EFF 

Bank of 

Albania 
 

Casu and Girardone, 2009; 
Schneide and Lenzelbaue (1993); 

Oral and Yolalan (1990); 

Miencha and Selvam (2013) and 

others 

E
x
p

la
n

a
to

ry
 

Financial 
Leverage EBIT/ 

EBIT-Interest 
DFL 

Hughes and Mester (2008); 
Fiordelisi, Ibanez and Molyneux, 

2010; and Berger and De Young 

(1997) 

Provision 

Coverage Total Provisions/ 

Gross NPL 
PCR Reserve Bank of India Report 

Capital 
Adequacy 

Tier1 Cap+Tier2 
Cap /Risk Weighted 

Assets 

CA 
Petria, Capraru and Ihnatov 
(2015); Berger (1995); and 

Pilloff and Rhoades (2002) 

Return on 
Assets 

Net Income/ 

Total Assets 
ROA 

Owlabi and Obida (2012); and 
Demirfuc and Detragiache 

(1998) 

Solvency Total Debt / 

Total Assets 
SLV 

Ferrouhi and Agdal, 2014;and 

Jackson et.al (2002) 
 

Abbrev.: abbreviation; Cap: Capital; EBIT: Earnings before interest; NPL: Nonperforming loans; 

EFF: Efficiency; DFL: Degree of financial leverage; PCR: Provision coverage ratio; CA: Capital 

adequacy; ROA: Return of assets; SLV: Solvency. 

Source: Author 

 

Figure 1: Kernel Density Estimate for Efficiency 

 

EF: Efficiency factor 

Source: Author 
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Methodology 

A multiple regression analysis was run, using an ordinary-least-square (OLS) analysis. The regression 

equation is expected to look like equation 2. 

𝐸𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦 =  𝛽0 + 𝛽1𝐷𝐹𝐿 +  𝛽2𝑃𝐶𝑉𝑅𝐺 + 𝛽3𝐶𝐴 + 𝛽4𝑅𝑂𝐴 + 𝛽5𝑆𝑜𝑙𝑣𝑒𝑛𝑐𝑦 + 𝜀  (2) 

Where, 

DFL = Degree of financial leverage; 

CA = Capital adequacy 

ROA = Return of assets 

The results and findings relating to this equation are presented in the following section.  

Main Findings  

This section of the article provides the main findings and a structured examination of the summary 

statistics, variable correlations, multicollinearity, and regression analysis2.  

Table 2 lists the descriptive statistics for the variables, including means, standard deviations, and 

minimum and maximum intervals. It also indicates the data distribution for these variables. As shown 

in the table, all variables have means very close to the average of the minimum-maximum values, 

indicating a quasi-normal distribution pattern in each case, as the means are close to the suggested 

averages.  

Table 2: Descriptive Statistics 

Variable Obs.  Mean  Std. Dev Min Max 

Efficiency 67 64.27 16.24 34.43 111.00 

Financial Leverage 67 -0.14  4.54 -21.97 16.96 

Provision Coverage 67 11.91  11.86  2.59 44.30 

Capital Adequacy 67 19.86 8.17 -8.10 42.00 

Return on Assets 67 0.99 0.54 -0.14 2.07 

Solvency 67 -0.46  1.46  -4.32  1.52 
 

Source: Author 

In order for a robust analysis, the variables were tested for multicollinearity, which refers to two or 

more explanatory variables in a multiple regression exhibiting high pairwise correlations. This can 

lead to inflated standard errors of coefficients and poor significance of estimated coefficients. To 

check whether our variables exhibited any problematic correlation, a Variance Inflation Factor test 

was computed (see Table A1). The previous draft analysis included NPLs as an explanatory variable 

with respect to efficiency, but due to its high multicollinearity, it was excluded from the analysis, 

resulting in the VIF-values ranging from 1.13 to 1.81. According to Jiao, Koning, Mertens, and 

Roosenboom (2012), VIF’s above five indicate a severe multicollinearity. This indicates that our 

variables were not strongly correlated with each other and therefore, the regression model would not 

suffer from multicollinearity. 

                                                           
2 Detailed information regarding pnorm (standardised normal probability P-P), qnorm (quantiles of a normal distribution) and 

Kernel density distribution estimate are provided in the appendix attached to this article. 
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Table A1: Variance Inflation Factor (VIF) Test 

Variable VIF  1/VIF  

Solvency 1.81 0.551 

Capital Adequacy 1.75 0.572  

Provision Coverage 1.60 0.623  

Return on Assets 1.53 0.654 

Degree of Financial Leverage 1.13 0.887  

MEAN VIF 1.56  

Source: Author 

Table 3: Spearman Correlation Matrix 

Variable Efficiency 
Financial 

Leverage 

Provision 

Coverage 

Capital 

Adequacy 

Return on 

Assets 
Solvency 

Efficiency 
 

1.0000 
         

Financial 

Leverage 

0.1563 

(0.2067) 
 1.0000        

Provision 

Coverage 

0.1728 

(0.1621) 

0.5679*** 

(0.0000) 
1.0000      

Capital 

Adequacy 

     -0.5713*** 

(0.0000) 

 -0.2337* 

(0 .0570) 

-0.4358 

(0.0002) 
1.0000     

Return on 

Assets 

    -0.8992*** 

(0.0000) 

  -0.2638** 

(0.0310) 

-0.3137*** 

(0.0097) 

0.5147*** 

(0.0000) 
1.0000   

Solvency 
02010 . 

(0.8719) 

     -

0.4243***  

(0.0003) 

-0.6959*** 

(0.0000) 

0.3397*** 

(0.0049) 

0.1022 

(0 .4106) 
1.0000 

 

Rho Coefficient and P values in parenthesis. * significant at 10%; ** significant at 5%; ***significant at 1%. 

Source: Author 

Table 3 shows the correlation between variables, based on the Spearman Rho coefficient, which is 

used to measure the strength of the monotonic relationship (the dependence) between variables. A 

high dependence between variables, indicated by a high correlation, can lead to biased results. 

The table 3 shows several variable pairs with statistically significant correlations. Most are weak (|0.0–

0.4|) or moderate (|0.4–0.6|), apart from efficiency and ROA, which are strongly correlated (|0.9|). 

Efficiency negatively correlates with both capital adequacy and ROA. This is because efficiency is 

calculated as the ratio of expense over revenue and thus affects capital adequacy and performance 

(which is measured here as ROA). When the efficiency ratio is increasing, expenses are increasing 

over revenue for the same period, and so capital adequacy and performance would be reducing. This 

situation poses a concern to the banking system. 

During periods when expenses overcome revenues, the operational efficiency of the banks increase, 

and this consequently leads to a high degree of leverage because the rest of the gap will be covered 

using debt (increase of financial leverage); at the same time this makes a bank’s balance sheet weaker, 

and reduces the provision coverage. 

Also, when the efficiency ratio increases (expenses increasing over revenues) we expect the bank’s 

ability to meet its short- or medium-term obligations to decrease. But the correlation matrix gives us a 

positive relationship. This may be explained due to the fact that the difference between expenses and 

revenues is financed by debt, which increases the solvency ratio (total debt/total assets).  
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Table 4 summarizes the results of the multiple regression analysis. As indicated in the table, efficiency 

can be statistically explained by a number of other variables. The variables explaining commercial 

banks’ efficiency in this Albania case are capital adequacy, ROA, and to a lesser degree solvency, 

indicating that under ceteris paribus conditions, an increase of one unit in capital adequacy may lead 

to a decrease of 0.051 units into the overall bank efficiency; an increase of one unit in ROA to a 

decrease of 23 units into the bank efficiency; an increase of one unit is solvency to an increase of 

slightly less than one unit to banks’ efficiency.  

Table 4: Results of regression analysis 

Efficiency Coef. St. Error t P value 95% Conf. Interval 

Financial Leverage 0.045 0.141 0.32 0.751 -0.237 0.327 

Provision Coverage 
-0.098 

0.064 -1.51 0.135 -0.227 0.031 

Capital Adequacy -0.051*** 0.097 -5.21 0.000 -0.704 -0.313 

Return on Assets -23.820*** 1.359 -17.52 0.000 -26.541 -21.103 

Solvency 0.955* 0.557 1.72 0.091 -0.158 2.069 

Const. 99.764*** 1.927 51.77 0.000 96.911 103.617 

No. of observations: 67 

R Square: 0.90 

F (5, 61) = 132.31 

Prob > F = 0.0000 
 

Rho Coefficient and P values in parenthesis. * significant at 10%, ** significant at 5%, ***significant at 1% 

Source: Author 

No conclusion can be drawn for financial leverage and provision coverage, due to coefficients that 

were statistically insignificant. 

Therefore, the following efficiency’s function is proposed: 

Efficiency = f(Capital Adequacy, Return on Assets, Solvency) 

This results in the following (Equation 3): 

𝐸𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦 =  99.7 − 0.05 𝐶𝐴 − 23.8 𝑅𝑂𝐴 + 0.09 𝑆𝑜𝑙𝑣𝑒𝑛𝑐𝑦 +  𝜀    (3) 

Where, 

CA = Capital adequacy 

ROA = Return of assets 

Therefore, an increase in efficiency (which is explained by an increase in expenses compared to 

revenues) reduces the capital adequacy ratio because the risk of the bank increases compared to its 

capital. At the same time, an increase in efficiency reduces performance (ROA) because net income 

decreases and therefore the ratio of ROA (net income / total assets) decreases. As explained before, the 

positive correlation between solvency and efficiency can be attributed to the deficit in revenue meeting 

expenses that can be financed by debt, and which increases the solvency. 

Conclusion 

It can be concluded that the efficiency of commercial banks in Albania is significantly affected by 

capital adequacy, return on assets, and solvency. In order to lower the efficiency (i.e. increase revenue 

over expenses) in the Albanian banking system, the Central Bank needs to take action to reduce 

solvency by lowering debt and increasing assets, which will increase the asset portfolio and decrease 

the debt level. In terms of efficiency, Albanian banks should try to reduce expenses and increase the 

revenue for the same period of time. These significant results lead to the acceptance of the tested 

hypothesis.  
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Appendix 

Table A.2 Probability and Quartile Plot 

The P-Norm exhibits the standardized normal probability plot and is sensitive to the lack of normality within the 

middle of the range of the distribution. As shown in the left graph below there is no indication of non-normality. 

Meanwhile Q-Norm (the graph on the right) plots the quartiles of a variable against the quartiles of a normal 

distribution and is mainly sensitive to non-normality near the tails. As shown in the graph the distribution of the 

quartiles is almost very close to the normal distribution. It is accepted that the residuals are close to a normal 

distribution. 

Table A.2 a) Table A.2 b)  

 

 

Source: Author Source: Author 
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USING MULTILEVEL MODELING TECHNIQUES FOR SOCIAL AND ECONOMIC 
MONITORING 

Stanislav Dubykivskyi1, Sergiy Holub2 

 

Abstract: This paper studies the experience of applying the existing methods of modeling in the field of 

economic monitoring. The method of Group Method of Data Handling (GMDH) is suggested as an alternative 

for economic modeling. The research calculates and builds inductive models describing gross domestic 

productivity (GDP) using economic indices that are characteristic of the countries with developed information 

economies. The resulting models are then clustered by similar features. The obtained results are briefly analyzed. 

JEL Classification Numbers: C00, O1, F5, DOI: http://dx.doi.org/10.12955/cbup.v4.750  

Keywords: multilevel modeling, information economy, GMDH, economic monitoring, model of development.

 

Introduction 

Today, much attention is drawn to various methods of studying the economy. The dynamic 
development of the modern society over the past decades has assisted in transitioning from an 

industrial society to an information society. As a result, a new type of economy is being formed, an 

information economy, which is driven and powered by information, knowledge, information and 

communication technology (ICT), and specialized infrastructure. The information economy is 

essentially open. The degree of this economy’s openness indicates the level of its reliance on the 

global market and is a main criterion of economic growth and security (Dubykivskyi, 2014). Growing 

openness of national economies has been brought about by countries’ gradually integrating into the 

multidimensional system of a global economic era in a developing information society. Calls abound 

for appropriate assessments of the integration, and increased professional attention to the issue of 

correlating personal, social, and state interests. As the information economy is characterized by high 

dynamics that is essentially different from the industrial economy, the issue of using new approaches 

emerge including economic and mathematical methods of monitoring the trends. The countries with a 

developed information economy are the world’s leaders in many respects. Therefore, studying their 

specific features makes it possible to see both positive and negative trends, which, in turn, creates 

opportunities for adequate and prompt adjusting of a state’s economic thrust. 

Materials and Methods 

The issues of specific information economy country models have received enormous attention. It is 

worth noting the research of Schumpeter (2007), Castells and Himanen (2002), Averkin (1986), 

Ayvazian (1974), Heyets, Kyzym, Klebanova and Chernyak (2006), Suhorukov (2013), and 

Ivahnenko and Yurachkovsky (1987). Overall, many involve the theoretical basis for studying the 

information economy country models, and others study the conceptual issues of countries’ 

development and security in the information society. 

Economic monitoring is important for observing economic processes and phenomena and is a tool for 

identifying trends and making forecasts. The aforementioned works examined the concepts and 

models of social and economic development, which are described by a system of important indicators. 

Index values are compared with recorded values. After the comparison, results are analyzed, 

weaknesses are identified, and ways to decrease negative effects on a national economy 

recommended. Such an analysis can describe the social and economic state of a country over a 

particular time period. 

One of the main flaws of this approach is that common statistical modeling methods require the 

variables in the data array to fit Gauss’ normal distribution law. Also, models need to take into account 

the deep internal links between the elements. Another drawback is that the process is essentially a 

‘reactive and catching up’ model of economic defense. The ‘reacting’ mechanism only triggers a 

corresponding response when there is a negative effect, in contrast to the ‘proactive’ model, which 

                                                           
1 Stanislav Dubykivskyi, Institute of Social and Economic Development, Kyiv, Ukraine, info@isedworld.org 
2 Sergiy Holub, Institute of Social and Economic Development, Kyiv, Ukraine 
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involves a backup resource and uses anticipatory steps. The proactive model is factor-driven and 

target-oriented, and targets potential inner sources of negative phenomena rather than outer dangers. 

To remove the abovementioned flaws, an alternative approach has been suggested. This is the method 

of multilevel information transformation to identify the quantitative indices of a country’s economic 

state. It is based on the Gross Domestic Productivity (GDP) calculation as a target function that 

indicates secure economic development.  

To solve this task, this study examines countries with developed information economies, China, which 

has an economy that is rapidly developing at present, and Ukraine (Table 1). The choice of countries 

was based on ‘The world IT industry ranking’ (Table 1), which uses data of the World Economic 

Forum (The Global Information Technology Report, 2013).  

The country’s GDP is a quantitative index of social and economic development and economic security 

for the countries with a developed information economy. Therefore, it is important to find the level at 

which the relevant components, typical for the information economy, influence the formation and 

value of the GDP. A data array of indices, typical of the information economy and which describe its 

state, for these countries for the period between 2000 and 2013 was created. The input to the data array 

(IDA) included the absolute values of the following indices: GDP, GDP per capita, foreign trade 

turnover per capita, state debt, foreign debt, high tech commodity export, information and 

communication technology (ICT) commodity export, ICT commodity import, gross domestic 

expenditure on research and development (R&D), ICT service export, and ICT service import. The 

data were collected and calculated from universally accepted statistical resources (Unctad and 

Worldbank). 

 Table 1: The world information and technology industry ranking 

Country 2014 

ranking 

2013 

ranking 

Finland 1 1 

Singapore 2 2 

Sweden 3 3 

Netherlands 4 4 

Norway 5 5 

USA 7 9 

Japan 16 21 

Canada 17 12 

New Zealand 20 20 

China 62 58 

Ukraine 81 73 
 

Source:  The Global Information Technology Report (2013) 

Using common statistical modeling methods essentially means bringing the variables in the data array 

in accordance with Gauss’ normal distribution law. The task involved identifying the functional 

relationship,  

Y = f(X)          (1)  

whеre  Y= {y1, y2,…,ym}, the set of information economy’s features (GDP); and 

X={x1,x2,…,xn}, the features of the conditions forming it. 

To solve this task, the inductive Group Method of Data Handling (GMDH; Ivahnenko & 

Yurachkovsky, 1987) was used in the form of an automated data multilevel transformation system. 

It is notable that Group Method of Data Handling (GMDH) is universally accepted and has a wide 

range of applications (Holub, 2007). This method is used when there is a lack of information and in 

this case the hidden deep correlations and influencing factors between the elements of dynamic 

systems were unknown. 
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Results 

The modeling obtained and tested inductive models that described the formation of countries’ GDPs 

by the features of ‘array X’, with the models built on one sequence and tested with another. In this 

case, a model was built on sequences from the 2000 to 2010 period and tested at observation points in 

multidimensional space of array X features over the period 2011 to 2013. As a result, the models were 

synthesized and grouped by features into seven clusters (Table 2). The coefficients for the model 

variables with the highest indices showed the greatest influence among these indices on a country’s 

GDP growth (Table 2). 

Table 2: Clustering the synthesized models by coefficients of model variables 

Model variable Coefficients of model variables (%) 

GDP per capita (US$M) 1 0 0 0 0 0 0 

   FForeign trade turnover per 

capita (US$M) 
5 14 0 2 0 2 0 

State debt (US$M) 27 71 0 39 94 78 0 

Foreign debt  

(US$M) 
6 0 2 1 3 5 0 

High-Tech commodity 

export (US$M) 
0 0 17 1 0 0 63 

ICT commodity export 

(US$M) 
0 0 6 8 0 0 0 

ICT commodity import 

(US$M) 
2 0 3 0 0 0 0 

Gross domestic 

expenditure on R&D 

(US$M) 

48 10 63 49 0 0 0 

ICT commodity export 

(US$M) 
2 0 2 0 0 0 0 

ICT commodity import 

(US$M) 
7 4 7 0 1 11 0 

 
Cluster 

1 

Cluster 

2 

Cluster 

3 
Cluster 4 

Cluster 

5 

Cluster 

6 
Cluster 7 

 

Source: Author  

Cluster 5 embraced such national economies as Netherlands in 2000, Finland and Sweden in 2005, 

Norway and Japan in 2008, Sweden in 2009, and New Zealand in 2010. Ukraine’s economy in 2009 

and 2010 did not quite reach the status of Cluster 5 for the state’s debt influence on the GDP. This was 

because, at that time, Ukraine’s state debt did not reach beyond the critical values and, therefore, did 

not affect the GDP. Due to the value of hi-tech commodity exports, especially the airspace industry, 

Ukraine’s economy was a part of Cluster 7 in 2005 and 2008, along with Finland in 2000 and 2010, 

and Norway in 2009. This was due to Ukraine signing contracts for the export of domestic airspace 

commodities. Overall, clustering the synthesized models by coefficients of model variables explained 

how some countries in a particular period shared features which influenced the GDP. 

Discussion 

To study the features of the economic growth of countries with an information economy, a Group Method 

of Data Handling (GMDH) for inductive models was used to describe the GDPs by features of indices that 
were typical for the countries with developed information economies. The program produced adequate models 

that tested, checked, and grouped seven clusters by similar features. The models involved a huge polynomial 

that lacked useful information. The most important influence were the coefficients of model variables, with 

several indicated as having the greatest effect on the GDP value and the state of a country’s economic security. 

Thus, according to calculations, the main features for GDP conditions are gross domestic expenditure on R&D 

(Clusters 1,3, and 4), state debt (Clusters 1, 2, 4, 5, and 6), and hi-tech commodity export (Clusters 3 and 7). 
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The obtained results fully described the real state of countries’ information economy and were relevant for the 

current processes. The weakness of a state’s economy is its unprotected social and economic areas , which 

introduces non-reversible technology, dragging behind the global economic development, probable social 

regress, and social disintegration.  

Conclusion 

As the countries with information economy are the leading countries in terms of social and economic 

development, their development models may be considered to be the best (proactive) models of economic 

security. The model of proactive development involves backup resources and uses proactive steps. This model’s 
work can be compared with the electronic access code or password. While the code is being searched and 

deciphered, the system that does not stop developing and improving will find increasingly complicated and 
advanced security methods. 

In future, the study of the features relating to countries with information economies will make it 

possible to grasp the global trends and adjust the development thrust of a national economy with the aim of 

avoiding negative effects in the information society era.  
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INTELLECTUAL ENTREPRENEURSHIP AS CAPITALIZATION OF KNOWLEDGE 
IN INNOVATIVE ENVIRONMENTS AND PATTERNS OF ITS EMERGENCE 

Irina Sennikova1

 

Abstract: This paper presents the results of an exploratory study into the phenomenon of intellectual 

entrepreneurship and the patterns of its emergence as understood through the experience of individuals. The 

research is of qualitative nature, and the results are based on secondary research and interviews of 16 intellectual 

entrepreneurs of Latvia. It provides a model of intellectual entrepreneurship, which is defined as capitalization of 

knowledge in an innovative environment. It also presents four patterns of emergence of intellectual 

entrepreneurship in Latvia; these include patterns characteristic of a transition period from command to a free 

market economy and that occurring during times of crises, and ones relevant to a stable economic environment. 

The paper contributes to the modern theory of entrepreneurship where the concept of intellectual 

entrepreneurship is used, but with different interpretations, and until recently had not been systematically 

studied.  

JEL Classification Numbers: L26, O300, DOI: http://dx.doi.org/10.12955/cbup.v4.750  

Keywords: intellectual entrepreneurship, entrepreneurship, knowledge capitalization.

 

Introduction 

This paper investigates the phenomenon of intellectual entrepreneurship in one of the post-Soviet 

countries, Latvia, which underwent a major change process from a socialist to a capitalist economy 

and then onto becoming a full member of the European union in 2004. Reforms to transform the 

economy over that time established Latvia as the fastest growing economy in Europe, enjoying 7% 

annual economic growth, and being labeled the ‘Baltic Tiger’. However, this period of triumph did not 

last. When the global economic and financial crisis hit the global economy in 2008, Latvia suffered the 

most of all European countries, in losing almost twenty per cent of its economy (Central Statistical 

Bureau of Latvia, 2016). Current economic and geopolitical trends show that turbulent times are likely 

to continue and the future of economic prosperity is unclear. Experiencing the challenging times of the 

transformation was traumatic for Latvians. Managers of large state enterprises found it difficult to 

adapt to the new competitive environment and were unable to effectively use either their existing 

productive resources or their established economic relationships.  

At the same time, many state enterprises struggled, while other sources of economic activity emerged. 

Individual entrepreneurs who were able to adapt to the new era formed companies, generally with         

low levels of capital investment. Many of the individuals were professionally or scientifically 

qualified, but were mostly without any formal management education or experience. They created 

companies, not because of restructuring processes, but based on their intellectual abilities, previous 

experience, and intuitive understanding of economics and entrepreneurship. Having established their 

companies at the beginning of the 1990s they managed to survive the turbulence of the global 

economic crisis and develop companies regardless of the unfavorable economic environment. This 

raises the question as to whether or not these were instances of intellectual entrepreneurship and if so, 

how did these emerge as such. 

Studies Addressing the Problem 

The term, intellectual entrepreneurship (IE), is relatively new, but has been used since, at least, the mid 

nineteen nineties (Chia, 1996). Authors in several countries have discussed intellectual 

entrepreneurship, although there is no common understanding of the term. Until recently, there have 

been two major sources of publications devoted to the phenomenon. One is from the Kozminski 

University in Warsaw, where in 1998 the UNESCO Chair in Intellectual Entrepreneurship was 

established. Since then, there has been a stream of annual publications collating research in Intellectual 

Entrepreneurship and related areas from different geographic regions (Kwiatkowski, 1999, 2001a, 

2001b; Stowe, 1999, 2001; Gold, 2003; Edvinsson, 2003; Kirpalani & Nowak 2004).  The other 

source is the University of Texas, Austin, which offers a structured graduate program in intellectual 
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entrepreneurship and whose faculty extensively publishes about this topic (e.g., Cherwitz & Sullivan, 

2002; Cherwitz, 2005, Cherwitz & Darwin 2005; Beckman & Cherwitz, 2009). The approaches of 

these two schools are different. The object of research in the studies published in the series of 

Knowledge Café for Intellectual Entrepreneurship (1999, 2001, 2003, 2004, 2005), in most cases, is 

the entrepreneur, a person who is already in business, whereas in the Austin case it is a scholar. At 

Austin, they believe that IE leverages knowledge for the betterment of society by doing what academic 

institutions do best, i.e., teaching people to think critically and equipping them with the disciplinary 

knowledge and tools to keep discovering and learning (Cherwitz & Darwin 2005).  Mavridis (2011) 

remained in between these two schools of thought, claiming that intellectual entrepreneurship is not 

(only) about the ‘academics’, but rather about those who ‘think’ before, during, and after performing 

any entrepreneurial activity. Abosede and Onakoya (2013), in their view, believed that intellectual 

entrepreneurship infers applying rationality and intuition within the learning cycle as well as 

contextually thinking ‘outside the box’. They combined the approaches of the two schools by saying 

that intellectual entrepreneurship is creating synergistic relationships among disciplines and between 

the academic and the public and private sectors.   

In addition to these two schools, Sweden has largely focused on developing their intellectual potential, 

and regards itself as a ‘showcase for intellectual entrepreneurship’, believing that individual 

brainpower, combined with structural capital of well-established institutions, will generate its future 

growth (Invest in Sweden Agency, 2005). The Swedish approach, to a great extent, corresponds to the 

work of Leif Edvinsson (2003), who interrelated intellectual capital entrepreneurship with the wealth 

of nations.  

Although, in recent years, the number of publications on intellectual entrepreneurship has significantly 

increased, the term is still open to interpretation. Stowe (1999) emphasized the intellectual half of the 

term by identifying IE as building businesses based on the philosophy of developing an organization 

with intellectual capital. Some researchers emphasized the entrepreneurship of intellectuals by 

stressing their ‘vital role as economic and social agents of change’ (Kwiatkowski, 1999). 

Representatives of the ‘Austin school’ refer mainly to academic professionals, while talking about 

intellectual entrepreneurship and believe that “intellect is not limited to academia, and 

entrepreneurship is not limited to business” (Cherwitz & Sullivan, 2002). 

Regarding the role of intellectual entrepreneurs in developing the economy, most researchers stress the 

positive impacts; however, again, they provide no clear set of criteria for defining it. Some researchers 

argue that intellectual entrepreneurs, through offering better products, processes, systems, or services, 

will generate wealth for economic prosperity (Sharif, 2004). Others argue that “through participation 

in different environments, through their openness and criticism, but above all due to the nature of their 

learning process (beyond double loop), they become contemporary heroes of entrepreneurship” 

(Kwiatkowski 2001b, p. 158). Stowe (2004) suggested that the extent to which entrepreneurs, and, 

specifically, intellectual entrepreneurs, contribute to a nation’s economy can be estimated by 

examining the number of new business formations and tax revenues from those new entities. Kirpalani 

(2003) believed that in today’s world of the ‘new economy’ the role of intellectual entrepreneurship 

has vaulted to the forefront and warrants especial attention. He insisted that with new economy 

demands, an intellectual entrepreneur can leave the ‘beyond double loop’ learning and move from an 

existing environment that experiences rapid technological change and chaos to help form a new 

environment. Similarly, Antal (2004) considered that intellectual entrepreneurship will undoubtedly be 

in great demand in the coming decades and will become a primary source of economic renewal and 

societal development. 

Although these three approaches are different, they represent the framework for further analysis of the 

phenomenon of intellectual entrepreneurship. They also confirm the suggestion of Johannisson, 

Kwiatkowski, and Dandridge (1999), concerning the emergence of intellectual entrepreneurship on the 

basis of intellectualism, entrepreneurship, and academia. They also justify the argument concerning 

the role of intellectual entrepreneurship in developing the economy and contributing to national wealth 

creation in the knowledge economy. The value of corporations, organizations, and individuals is 

directly related to their knowledge and intellectual capital (Edvinsson, 2003). 



CBU INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 

MARCH 23-25, 2016, PRAGUE, CZECH REPUBLIC  WWW.CBUNI.CZ, WWW.JOURNALS.CZ 
  

 112 

Intellectual 

entrepreneurs in 

business 

Scholars as 

intellectual 

entrepreneurs 

Intellectual 

entrepreneurship as 

contributor to the 

wealth of nations 

Our review of literature on intellectual entrepreneurship revealed the most frequently repeated notions 

that refer to developing a comprehensive understanding of the phenomenon of intellectual 

entrepreneurship.  

Figure 1: Three dimensions of intellectual entrepreneurship 

 

Source: Author 

Design and Methods  

As the term intellectual entrepreneurship is still open to interpretation, the main objective of this 

research is to develop a comprehensive understanding of intellectual entrepreneurship and to identify 

the patterns of its emergence in Latvia. The research also seeks to explain the reason people from 

different backgrounds, without having special management education, acquire a business and become 

successful entrepreneurs.  

As the reason for the research is to understand and describe meaningful social activity, the patterns of 

emerging intellectual entrepreneurship in Latvia, as an interpretive approach towards the methods of 

inquiry was adopted, as opposed to a positivist or critical social science approach (Neuman, 2003). 

Because of the novelty of the research area and the nature of the questions asked, as well as the 

exploratory character of the study, a qualitative approach to the research design and methodology was 

used. The case study method was chosen as the most appropriate for the current study, with the need 

for a case study arising out of a desire to understand complex social phenomena (Yin, 2003), which is 

precisely the case with studying the phenomenon of intellectual entrepreneurship. Further, according 

to Yin (2003), as a research strategy, case studies are commonly used to contribute knowledge relating 

to individuals, groups, organizations, society, politics, and related phenomena.  

For this research, a multiple case design was adopted. Multiple cases are considered similar to multiple 

experiments, i.e., they follow a replication rather than a sampling logic (Yin, 2003). Our field research 

consisted of interviewing 16 entrepreneurs, who represented various industries: information and 

technology (IT) and communication equipment, chemical manufacturing, telecommunications, social 

work and education, the beauty industry, network technologies and solutions, textile industry, leisure 

and hospitality, gambling, software, and the oil transit industry. 

Research Results 

Connection Between Intellectualism and Entrepreneurship 

For the purpose of this research, the definition of an intellectual by Etzioni (1968) was used, which 

defines an intellectual as possessing a diverse knowledge base and, of being critical and unattached. 

Possession of these characteristics was the criterion for selecting cases for investigation. The main 

objective of the research was to understand intellectual entrepreneurship, and thus, during interviews 

research participants were asked to provide their own perceptions of an intellectual and an 

entrepreneur, and to reflect on the connection between the world of intellectualism and the world of 

entrepreneurship.   
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Figure 2: Perception of an intellectual 

 

Source: Author 

Figure 2 summarizes how the research participants viewed an intellectual. There appears no 

contradiction between Etzioni’s definition and their perception. There was a broadening of the existing 

definition and consideration from different angles. As shown in Figure 2, an intellectual was 

characterized by four main groups of attributes:  

1. ‘personal diversity’, an intellectual is a person with wide range of interests, is an erudite, and 

consequently, is a harmonious person;  

2. ‘knowledge related’, is comprised by attributes like high intellect, ability to use wide range of 

information sources, being knowledgeable and educated, which does not necessarily 

presuppose high level of formal education; 

3. ‘the way of thinking’, namely being creative, critical, analytical, and having a non-standard 

way of thinking. Personal wisdom, which has been mentioned as a feature of an intellectual can 

also be attributed to this category; and  

4. ‘orientation to progress’, namely being keen on constant development and not afraid of making 

mistakes, which fosters and facilitates development.  

As a standalone feature, the inability of an intellectual to generate income is more of a stereotype 

rather than a real attribute.  

The definition of entrepreneurship for the purpose of this research was adopted from Gartner, Bird and 

Starr (1992), who emphasized the emergence of (new) business activity as part of the entrepreneurship 

process. Nevertheless, the personality and attributes of an entrepreneur are also crucial for 

understanding the phenomenon of intellectual entrepreneurship and as to whether a connection exists 

between the world of entrepreneurship and the world of intellectualism. Therefore, during the 

interviews the research participants were asked to provide their views on entrepreneurs. The 

accumulated perception of an entrepreneur is presented in Figure 3.  
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Figure 3: Perception of an entrepreneur 

 

Source: Author 

As shown in Figure 3, the perception of an entrepreneur through the eyes of the research participants 

can be divided into several categories.  

One is related to the ‘entrepreneurial drive’ and encompassing such attributes as being idea, 

opportunity, and goal driven, and being capable of taking risks for achieving the goal, on one hand, 

while trying to prevent risk, on the other. 

Another group of responses implied ‘implementation’ or being capable of creating business. This 

category included perceptions of an entrepreneur, such as, a good decision-maker, able to implement 

one’s ideas and profit from them, as well as not being satisfied with their achievement level and thus, 

constantly seeking further growth.  

A separate category is related to ‘human capital’ and stresses the ability of an entrepreneur to establish 

a team and be responsible for its members. 

Lastly, but not surprisingly, is a category embracing ‘personal attributes’ of an entrepreneur, similar to 

those of an intellectual, namely showing initiative, being intuitive, creative, and innovative, and 

possessing analytical ability.  

A comparison of Figures 2 and 3 shows there were many commonalities between the descriptions of 

intellectuals and entrepreneurs given by the participants. Figure 4 summarizes the many connections 

between two seemingly distant worlds, one of intellectualism and the other of entrepreneurialism. The 

entrepreneurs, the same as the intellectuals, had a wide range of interests that lead to a specific 

thinking process and developed creativity, innovation and heightened intuition. Both, intellectuals and 

entrepreneurs think critically of what they would do and are never satisfied with their achievements; 

they are continually in the development phase. Being driven by results they wish to accomplish, they 

search for optimum solutions and are capable of making decisions in non-standard situations. 

Furthermore, intellectuals feel somewhat comfortable in an entrepreneurial arena.  Most intellectuals 

think that their intellect helps them in business, to ‘make it easier’. They assume that being an 

intellectual will help them regardless of what they are doing.  With their thinking and analytic abilities, 

it is easier to understand business logic. Diverse knowledge and communicability opens opportunities 

to engage with wider constituencies and to be interesting to different people. It also provides a 

common language among professionals, and this helps build trust and understanding within 
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organizations. However, it also highlights the moral contemplations of intellectuals and that they are 

more likely aware of social issues and business ethics. This should not be regarded negatively, as 

social responsibility of businesses is a major concern in today’s global market and wider involvement 

of intellectuals could render business more socially responsible.  

Figure 4: Connection between intellectualism and entrepreneurship  

 

Source: Author 

Moreover, intellectuals foresee many challenges and this causes their minds to constantly work and to 

not ‘give up’. These challenges are multifaceted and viewed from different angles.  Some relate them 

to the challenges provided by the market conditions, i.e., competition and strategic choices. Others 

related them to the constant need for personal development and could see significant challenges in 

managing human resources. Political challenges were also mentioned, but most probably this thinking 

reflected the turbulent times and the numerous associated changes of the transition from command to a 

free market. Reaching goals and setting new ones, thus providing a constant need for business 

development, were also perceived as intellectual challenges. Moreover, to be able to innovate in non-

innovative industries and search for non-standard decisions in standard spheres of entrepreneurship 

was seen as requiring much creativity and certainly imposing significant challenges. Therefore, it can 

be concluded that entrepreneurship provides, not less, but possibly more intellectual challenges that 

tend to attract the relentless cravings of intellectual minds.   

It was almost unanimously stated that intellectuals should enter business, as they bring benefits, such 

as, harmony, inspiration, creativity, and imagination, thus ‘making it better’ and ‘more beautiful’ (if 

you can say so about business). In addition, it was said that intellectuals contribute to the core of 

business, as they make more competent decisions and foster higher quality management. Also, 

intellectuals were perceived as a business engine and creators of new knowledge in the modern world.  

However, there was also an opinion that intellectuals entered into business as a resulted of the collapse 

of the old system, with people having to find new ways of living and survival, and this should not 

occur again.  

Defining Intellectual Entrepreneurship 

A conceptual framework (Figure 5) was developed from the review of literature to guide this research. 

The conceptual framework defined the knowledge economy in the context of either intellectual 

entrepreneurship or the environment within which it occurs. The assumption of the conceptual 

framework was that knowledge creation, creativity, innovation, organizational learning, and 

intellectual human capital are the key interrelated components constituting intellectual 
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entrepreneurship. Interpretation of the data collected from the field research validated this initial 

assumption and highlighted the importance of knowledge, both as a non-material resource and as a 

basis for constant development and innovation. The role of intellectual capital, as an integral part of 

intellectual entrepreneurship, was also crystallized during the research. The same concerned the 

learning, both individual and organizational. Individual learning, both experiential and academic, of 

intellectual entrepreneurs has contributed to organizational learning and sustains the organizations. 

Figure 5: A model of intellectual entrepreneurship 

 

Source: Author 

Another idea, from the field research related to knowledge utilization, as knowledge becomes a 

resource when capitalized into material wealth. A data analysis of the patterns of knowledge utilization 

was performed. For this purpose, the traditional Data-Information-Knowledge-Wisdom (DIKW) 

hierarchy (Ackof, 1989) was reviewed. In the modern world of the knowledge economy and 

information age, the rate of the reverse cycle accelerates when knowledge reverts to information and 

data, and stops being a competitive advantage. The only way to compete, then, is to constantly 

innovate and generate new knowledge, and this was recognized as a feature of intellectual 

entrepreneurship. Based on this premise, a new model was developed featuring the zone of intellectual 

entrepreneurship.    

The developed model is based on the familiar sequence: ‘data-information-knowledge’, as well as on 

the environment of knowledge materialization. The model presents four patterns of knowledge 

capitalization: 1) knowledge of entrepreneurial environment; 2) data of entrepreneurial environment; 

3) knowledge of subsidy environment; and 4) data of subsidy environment. Based on the results of this 

research, it is argued that both entrepreneurial and subsidy environment, when based on knowledge 

rather than on data, provide an innovative background and a field for intellectual entrepreneurship.  

The pattern ‘knowledge-entrepreneurial environment’ gives grounds for innovative leadership and 

competitive advantage for an organization and the pattern ‘knowledge-subsidy environment’ ensures 

scientific progress, as opposed to stagnation in business and imitation in science, when capitalization 

is based on data or secondary information.   
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Based on the developed model, the following definition of intellectual entrepreneurship was 

developed: ‘Intellectual Entrepreneurship is capitalization of knowledge in innovative environment’.  

The underlying thought for the definition is that knowledge generation and creation of intellectual 

capital are only possible when constant innovation is taking place; when, as soon as knowledge 

converts to information, new knowledge needs to be generated and capitalized, so that the company 

remains competitive.  

Patterns of Emergence of Intellectual Entrepreneurship.  

Regarding intellectual entrepreneurship in Latvia, one needs to consider that the country has recently 

transitioned from a command to a market oriented economy, and therefore the patterns of emerging 

intellectual entrepreneurship are specific to a transitioned period. However, some emerging patterns 

are characteristic of a stable economy.  

Based on the analysis of empirical data, four emerging patterns of intellectual entrepreneurs were 

identified.  

The first group is called a ‘natural’ one and the pattern of its emergence is shown in Figure 6. 

Figure 6: A natural pattern of emergence of intellectual entrepreneurship 

 

Source: Author 

Natural ones are entrepreneurs whose professional career coincided with their early career choice, with 

their inborn abilities developed through education and professional training. They have chosen their 

education in the field of economics and management, which logically led them to entrepreneurship 

when the market environment allowed it. This group is characterized by their accumulative energy, 

i.e., accumulative effect of their education and professional experience, allowing surpassing general 

entrepreneurial standards. 

The second group is constituted by successful entrepreneurs (Figure 7) whose professional career 

consisted of two interrelated stages: 1) obtaining a certain applied professional or vocational education 

(a musician, a hairdresser, or an engineer) and then 2) during their professional career, becoming 

dissatisfied with the existing way of doing business and consequently, realizing their own strategic 

vision either within the existing enterprise or, more frequently, establishing their own business, but in 

the same profession.  



CBU INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 

MARCH 23-25, 2016, PRAGUE, CZECH REPUBLIC  WWW.CBUNI.CZ, WWW.JOURNALS.CZ 
  

 118 

Figure 7: Professional pattern of emergence of intellectual entrepreneurship 

 

Source: Author 

An example is a hairdresser who established his or her own chain of hairdressing salons. This is a 

pattern of transforming from a professional to an entrepreneur, and achieving the standards in the 

industry, which allows them to be included in the category of intellectual entrepreneurship. This 

realization of one’s professional destiny is achieved without entrepreneurial education, and is based 

entirely on intellectual ability and knowledge of the profession. Entrepreneurship or management 

education, or both, then becomes the development tool. This pattern is called a ‘professional ‘one 

(Figure 7). 

The third group is labelled a displacement pattern (Figure 8), as it represents the situation where 

people become engaged in entrepreneurial activities after they have been displaced from their usual 

situation.  

Figure 8: A displacement pattern of emergence of intellectual entrepreneurship 

 

Source: Author 

This type of intellectual entrepreneurship appears as a result of various crises, like collapse of the old 

system, bankruptcy, liquidation of an enterprise, or loss of finance. Such unnatural displacement 

places numerous people in the position of choosing their future labor activity outside their educational 

background or practical experience. Personal inner dissatisfaction, a desire to change a way of living, 

and increase personal well-being are the main drivers for these. Such people often excel in the spheres 
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of entrepreneurial activity that was previously strange to them. This group of intellectual entrepreneurs 

is characterized by total professional reorientation and the exclusive use of their natural intellectual 

abilities in building their businesses. 

As previously mentioned, these patterns are characteristics of a transitioned economy. An emerging 

pattern of intellectual entrepreneurship in a stable economic environment may be different and could 

be labelled as a ‘hobby’ (Figure 9).  

 Figure 9: A hobby pattern of emergence of intellectual entrepreneurship 

 

Source: Author 

At one stage, a person who has chosen a career and starts a managerial career based on the education 

obtained, may also have a hobby on the side.  First, one is engaged in a hobby in free time, but 

gradually the interest grows, the customer demands urge a person to devote more time to the endeavor, 

and one day they realize that it is no longer possible to combine it with a regular job, and thus, a 

choice is made. This often is the beginning of a new business that deviates a person from an earlier 

chosen career path.  

Conclusion 

The given paper contributes to the modern theory of entrepreneurship where the concept of intellectual 

entrepreneurship is used with different interpretations, and until recently had not been systematically 

studied. This study conceptualized the phenomenon of intellectual entrepreneurship, based on both 

secondary and field research, and provided a definition for intellectual entrepreneurship as being 

capitalization of knowledge in an innovative environment.  

The emerging patterns of intellectual entrepreneurship in Latvia were identified during this research. 

This could form the foundation for practical application of the concepts in the training and education 

of future entrepreneurs; in specialized cross-disciplined programs for students studying 

entrepreneurship, economics, and business, and students from other disciplines; and thus increase the 

potential for developing intellectual entrepreneurs.  

Although the study was limited to one country and qualitative studies are not generalizable in the 

statistical sense, the findings may be transferable (Marshall and Rossman, 1999). Possibly, the 

findings of the research could be applied to other countries that have experienced a similar transition, 

although the question remains as to whether it is a universal phenomenon or only relevant to post-

Soviet countries where the collapse of the ‘old’ system caused people to change their profession, to 

leave jobs that they liked, to forget their research aspirations, and to undertake the unknown. 
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CONSUMER MISBEHAVIOR IN TOURISM MARKET 
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Abstract: The activities of misbehaving customers represent a significant problem for organizations across 

diverse sectors and industries. Their need for satisfaction is the most important driver of consumer behavior with 

the consumer choosing how they fulfill this need. Unfortunately, consumer decisions often lead to consumer 

misbehavior and negative effects on the service provider or on other consumers. Consumer misbehavior is 

difficult to control. First, it is not always possible to prove misbehavior of a particular consumer. On the other 

hand, preventive actions, like social campaigns, may not always reach the target audience. Moreover, neither 

service provider regulations nor monitoring of infrastructure sufficiently prevents consumers from misbehaving 

in every case. It seems, however, that the consumers who reject the fraudulent behavior of others have a crucial 

role in the fight against consumer misbehavior, as they are constant observers of this phenomenon and can react 

immediately. The aim of this article, therefore, is to present the concept of consumer misbehavior with examples 

relating to the tourism market. Moreover, the attitudes of consumers towards consumer misbehavior are 

examined through nethnographic research.  
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Introduction 

Tourism involves a very complex and sophisticated market, which includes and relates to a 

combination of various sectors and fields of industries, worldwide. In an era of globalization, the 

tourism market is acquiring new dimensions. With development of technologies, consumers have 

access to unlimited sources of information. Moreover, the transportation infrastructure allows 

consumers to travel to almost any place within the world, and as a result, consumers gain new 

possibilities to satisfy their needs. Their need satisfaction is the most important driver of consumer 

behavior, and a consumer can choose a way of fulfilling this.  

Unfortunately, consumer decisions often lead to consumer misbehavior, and these have negative 

effects on service providers or other consumers. It is difficult to control consumer misbehavior. First, 

it is not always possible to prove that a particular consumer misbehaved. On the other hand, preventive 

actions, like social campaigns, may not reach the target audience. Moreover, neither service provider 

regulations nor monitoring of infrastructure are enough to prevent consumers misbehaving in every 

case.  

It seems, however, that the consumers who do not accept fraudulent behavior of others have a        

crucial role in the fight against consumer misbehavior, as they are constant observers of                      

this phenomenon and can react immediately. The aim of this article, therefore, is to present the     

concept of consumer misbehavior with examples relating to the tourism market. Moreover, the 

attitudes of consumers towards consumer misbehavior are examined through nethnographic research.  

Consumer misbehavior on tourism market 

Consumer violation of the generally accepted norms of conduct in consumption situations, and thus 

disruption to consumption order, defines consumer misbehavior in general. The consumer misbehavior 

is a part of people’s conduct in their role as consumers within exchange situations, which are a key 

component of the overall culture of consumption. Negative consumer behavior is a significant 

phenomenon, which affects both companies and consumers (Fullerton & Punj, 2004, 1239). 

Consumer misbehavior may be divided into four main groups, among which particular behaviors have 

common reasons and characteristics (Solomon, 2010, p. 31):  

a) Consumer terrorism;  

b) Addictions;  

c) Consumed consumers;  
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d) Consumer fraud. 

In a general sense, the phenomenon of consumer terrorism occurs in the case of consumers who set out 

to destroy the image of a particular brand. Such behavior can occur as a response to poor consumer 

service or dissatisfaction. In this case, consumers express their dissatisfaction publicly, among friends, 

relatives, or on blogs and webpages. There are several forms of consumer terrorism. One is where 

consumers purposely insert unwanted items or substances into food they intend consuming just to 

avoid payment or to receive reimbursement from the seller. Another form of consumer terrorism 

involves consumers spreading unjustified negative information about service providers, for example, 

to harm their image, intentionally.  

Addictions are another problem in the field of consumer behavior. Consumer addiction is a 

physiological or psychological dependency on products or services (Solomon, 2010, p. 31). In the 

tourism market, the addictions of consumers can have a significant impact on service providers. For 

instance, research highlights that alcohol-related aggression and assaults occur regularly in bars and 

restaurants (Haines & Graham, 2009), and “drink drivers” often originate from alcohol-serving venues 

(O’Donnell, 1985). Consumers’ excessive alcohol consumption in alcohol-serving establishments has 
negative effects on their social and physical wellbeing. For owners of alcohol service establishments, 

alcohol-related incidents often generate tremendous costs and their company’s positive image is at risk 

if such situations continue on a daily basis. The addictions also boost the drug tourism, which involves 

consumers traveling to countries where drugs, like marijuana, are legal, e.g. Spain, Portugal, 

Netherland, Canada, and Uruguay (Higher Perspective, n.d.). 

One other pathology of consumer behavior is compulsive consumption. This term refers to repetitive 

shopping, often excessive, as an antidote for tension, anxiety, depression, or boredom (Solomon, 2010, 

p. 32). Compulsive consumption is a kind of addiction, in terms of an addiction to shopping. This 

behavior appears frequently because of low self-esteem, where consumers treat shopping as a way        

of reaching some social level and respect (Shoham & Makovec Brencic, 2003, p. 127). Such a    

disorder also appears in the tourism market (Apostolopoulos, Leivadi & Yiannakis, 2013, p. 291). 

Consumers focus on shopping rather than on touristic attractions, excessively buy souvenirs, and often 

make a purchase of counterfeit products. An interesting phenomenon in terms of the tourism market 

that could be treated as a form of compulsive consumption is the collecting of a hotel’s mini hygienic 

products, with consumers often collecting them up to every day when items are unused. One other 

misbehavior under this category is excessive consumption of food and beverages during “all-

inclusive” holidays. 

The next negative phenomenon is the “consumed consumers”. Consumed consumers are consumers 

who are treated as commodities and who become subjects of businesses (Solomon, 2010, p. 32). In the 

tourism market, prostitution can take a form of sexual tourism, which, including child-sex tourism, 

involves an increasingly large segment of the world market. An estimated 25% of sex-tourism 

customers are from the United States. This group helps support a multi-billion dollar illegal 

commercial sex trafficking industry (Fight Slavery Now, n.d.). Traditionally, this phenomenon is 

associated with middle-aged males. However, for example in the Caribbean, it is also common among 

female tourists (Herold, Garcia & DeMoya, 2001, p. 979). An interesting example of the “consumed 

consumers” phenomenon is the trade of organs, blood, or other parts of the human body. Purchasing 

such “goods” is illegal in the majority of countries. However, there are some countries, where the trade 

of organs is allowed, for example in Iran, where compensation for living organ donors in not only 

legal, but also facilitated by the government. The organ transplantation is available only for Muslim 

patients, but still makes Iran a destination of medical tourism (Tober, 2007, p. 155). The last example 

of consumed consumers involves the sale of babies. Surrogate mothers agree to be medically 
impregnated for an agreed amount of payment. Commercial surrogacy arrangements now cross 

borders, with developed-world couples contracting, for example, Indian surrogates to gestate their 

children (Panitch, 2013, p. 274). 

Finally, consumer theft and fraud must be mentioned. One of the biggest problems in every market is 

shoplifting (Solomon, 2010, p. 31). Consumers can often decide to steal a product instead of 

purchasing it. The reasons are different each time. However, surprisingly, it is not only because of 

financial hardship. Shoplifters are often quite rich people seeking some excitement. Frequently, the 
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thieves are teenagers, aiming to obtain the respect of their peers. The problem is common and can 

cause serious losses for companies. Another type of consumer theft and fraud is an illegitimate 

complaining behavior. This term refers to a deliberate post-service attempt to gain monetary 

reimbursement or reparation without justification through appealing in writing to centralized customer 

service departments (Harris & Reynolds, 2004, p. 344). Consumers in the hospitality market can quite 

often submit an illegitimate complaint in order to receive a reimbursement. They especially search for 

inconsistencies between the service promised and that provided or create such inconsistencies just to 

create the background for unjustified claims. 

Consumers’ attitudes towards misbehavior in the tourism market 

In order to understand the attitudes of consumers toward misbehavior during holiday trips, 

netnography research was conducted. Netnography is a new form of ethnographic research that 

analyzes online behavior of individuals in order to provide useful insights (Jemielniak, 2013, p. 97). 

Netnography is adapted for the study of outstanding conditions of today's social worlds, mediated by 

computer use. It is faster, simpler, and less expensive than traditional ethnography. Moreover, it is 

more naturalistic and unobtrusive than focus groups or interviews. Netnography provides information 
on the symbolism, meanings, and consumption patterns of online consumer groups (Kozinets, 2002,  

p. 61).  

Several internet forums were chosen for assessing the attitudes of Polish holidaymakers towards 

particular consumer misbehaviors, such as overuse of all-inclusive food and drinks, overuse of free 

alcohol, and noisy or rude behaviour towards hotel staff. First, articles concerning Polish consumer 

misbehavior on holidays were found on the most-read online sites like “Onet”, “Na temat”, and 

“Newsweek”, with three sites chosen based on their sequence of appearance in Google search engine 

results, after entering keywords of “Polak All Inclusive”. Then, the internet forums relating to these 

articles were analyzed. 

A Newsweek article from 5 July 2015 titled “W "Newsweeku": Jak Polacy zachowują się na 

wakacjach?” [How Poles behave during holidays] (Newsweek Polska, 2015) raised an emotional 

discussion with 63 comments. The Newsweek author conducted a short survey with four questions 

asking about consumers’ attitudes towards spending time with Poles on all-inclusive holidays. The 

results are shown in Figure 1. 

 

Figure 1: Attitudes of consumers towards Poles behavior during all-inclusive holidays 

 

 

 

Source: Newsweek Polska (2015) 

 

According to the comments and the survey, attitudes can be divided into three main categories: 

consumers who agreed that polish consumers misbehave during all-inclusive holidays and felt 

ashamed of such; consumers who defended polish consumers’ behavior during holidays; and 

consumers who did not mind the problem. However, according to the survey results, the majority of 
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Polish consumers felt ashamed of how Poles behave on all-inclusive holidays. Almost half of the 

comments expressed positive attitudes towards Polish consumers, with commenters defending them. 

In some of the comments, consumers tried to dilute the problem by giving examples of how 

consumers from other nationalities misbehave during holidays. Some comments concern English 

tourists in Cracow who were perceived as noisy and distractive. Consumers using these examples tried 

to show how harmless Polish overuse of all-inclusive food is compared to other nationalities’ 

misbehavior during their stay in Poland. Some comments tried to uncover the article as unreliable.  

These consumers, using “smart” words, tried to present a case that no nation can be regarded as having 

one type of consumer only and that in every nation there are some consumers who behave according to 

rules and some who do not. In contrast, comments that showed consumers felt ashamed of Poles’ 

misbehavior during all-inclusive holidays usually indicated some detail about their experiences. Some 

consumers shared the feeling that Polish consumers misbehave while they are in groups. Other 

consumers shared the experience of their holidays during which they observed loud behavior of Poles 

during holidays, teaching foreigners how to speak derisive words in Polish, or overfilling their plates 

with food resulting in mess in the eating area. As described in the previous part of the paper, consumer 
misbehavior is regarded and described as unacceptable. Comments expressed regarding the attitudes of 

consumers by people, who did not mind the problem, usually focused on the general Polish attitude to 

complain as the explanation for negative comments. Consumers underlined that the aim of holidays is 

to relax and everything is for human satisfaction, so there is no reason for such a discussion around the 

topic. 

An article on “natemat.pl”, published in May 2013, titled “Picie w samolocie, picie na plaży, picie w 
hotelu – Polak na wyciecze all inclusive w Egipcie” [Drinking on the plane, drinking at beach, 

drinking in hotel – Pole on all-inclusive trip in Egypt] had 13 comments (Gąsior, n.d.). Based on these 

comments, there are two main consumer attitudes indicated: consumers who perceive misbehaving as 

global characteristics of every tourist and consumers who perceive using alcohol and other privileges 

during holidays as understandable and normal. Consumers, who agreed that certain misbehaviors are 

typical during all-inclusive holidays, indicated that other nations also commit such misdemeanors and 

“misbehaving is not only a Polish thing”. Consumers, who perceived it as normal, used words like 

“alcohol is for people” or “people work all year to go for holidays so he/she can use privileges it 

offers”. 

An article published on “Onet.pl” on 3 July 2014, titled “Skarpetki w sandałach, czyli Polak All 

Inclusive” [Socks in Sandals – Pole All Inclusive], has the most vivid and active discussion with 1984 

comments (Kim, 2014). However, six basic attitudes observed in the previous article were also 

observed in these comments, with there being no additional ones. The most common attitudes of 

consumers were of feeling ashamed of Polish consumers’ misbehavior and feeling it is not a national 

feature, but more a human characteristic to overuse privileges. Consumers shared their different 

holiday experiences of misbehaving Polish or misbehaving foreigners.  

Conclusions 

To summarize, it cannot be claimed that the majority of consumers feel ashamed of Polish consumer 

misbehavior during all-inclusive holidays. There is a group of consumers who either defend them or 

treat their behavior as a feature of tourists in general, with there being no difference among 

nationalities. Some consumers do not mind how other consumers behave, as they regard the most 

important aspect of a holiday is to experience nice places, while other consumers perceive overuse of 

privileges as a normal reaction to stressful job environments. The minority of consumers do not have 

any opinion on holidays in their home country or at home. However, it has to be underlined that a vast 

majority of consumers are aware of overuse of privileges, noisy behavior, and other misbehavior 
examples of Polish consumers during all-inclusive holidays. 
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ORGANIZATIONAL KNOWLEDGE ACQUISITION - STRATEGIC OBJECTIVE OF 
ORGANIZATION 
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Abstract: Knowledge is now considered the most important resource of an organization, with organizational 

knowledge acquisition identified in literature as a process that can determine the difference between success and 

failure of an organization. It is considered necessary for each organization to manage the acquisition of 

knowledge as a central element in business continuity planning, optimizing costs, and organizational objectives. 

The main goal of this paper is to develop a framework for organizational knowledge acquisition. This purpose is 

relevant because, until now, the literature encompasses the problem of organizational knowledge acquisition 

through human resources, from the perspective of staff ability to learn and implement new concepts, but not 

from the perspective of an organizational strategy. An organization is stressed by economic and financial 

alliances and by clients and suppliers. These constrain managers from identifying new solutions to problems. 

This study is relevant for business because it analyzes an important direction for the development of strategies in 

the context of market globalization and for academic research because there has been little research previously in 

this direction. 

JEL Classification Numbers: M21, M10, DOI: http://dx.doi.org/10.12955/cbup.v4.753  

Keywords: knowledge management, organizational knowledge acquisition, organizational strategy. 

 

Introduction 

Contemporary economic situations have led to the shift in considering an organization as a        

resources based view (RBV) approach to that of a knowledge based view (KBV) approach.             

This change is because knowledge is now considered the main “raw material” that adds value             

to the organization and makes it competitive in the dynamic and competing environment. In this 

context, at the organizational level, the correct management of knowledge in the knowledge 

management (KM) domain, underpins organization success. Organizational knowledge acquisition 

(OKA) is primary to KM processes. In literature, OKA has been mainly considered through the human 

resources available to the organization, namely in terms of their ability to learn and implement new 

concepts, and not through the OKA as an organizational strategy. In this context, the main objective of 

this paper is to develop a conceptual framework for the OKA, by developing a concrete model of 

OKA. 

The purpose of this paper is to clarify and to improve the OKA process. Furthermore, the objectives of 

the paper are to present and provide a general description of KM and identify the KM components; 

OKA presentation and clarification; and developing a model of OKA. The paper is based on a 

bibliographic research, followed by consultation of a panel of five specialists acting in academic and 

business fields. The paper is structured as follows: a synthetic analysis of the literature regarding KM 

and OKA (research objectives 1 and 2); development of the OKA model (research objective 3); and 

the conclusions.  

Knowledge Management (KM) – Presentation and General Description 

Knowledge management is the process of managing intellectual capital, available in any organization, 

to achieve the organization’s objectives. There is no universally accepted definition of KM, but 

scholars agree that KM can be divided into several processes: acquisition, transfer, creation, sharing, 

and reusing knowledge (Souad, 2015).  
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Knowledge acquisition (KA) is the first of the KM processes, and was approached as a concept in the 

literature in the mid-1930s, when Bertol Brecht considered, for the first time, that knowledge can be 

traded.  

In the organizational KM literature, the different theories and models identified, in total, conclude that 

the acquisition of organizational knowledge is part of organizational learning, along with 

dissemination of knowledge and its use to achieve the objectives of the organization (Argote, 1999; 

Dibella & Nevis, 1998; Morgan, 1997; Huber, 1991; Helleloid & Simonin, 1994; Kim, 1993; Morgan 

& Ramirez, 1983). Gharajedaghi and Ackoff (1984) cited by Niu (2010) showed that where 

knowledge is not used in creating value for the company, it becomes data or information that are 

eminently descriptive and instructive in answering “how to” questions. Niu (2010) noted that scholars 

use different terminologies for OKA, as shown in Table 1. 

Table 1: Terms used by scholars for organizational knowledge acquisition 

Author (year) Terms 

Nonaka and Takeuchi (1995) Knowledge creation 

Huber (1991) Knowledge acquisition 

Cohen and Levinthal (1990) Absorption capacity 

March (1991) Knowledge exploration and exploitation  

Source: Niu (2010)  

 

Literature Models Regarding Organizational Knowledge Acquisition (OKA) 

The literature presents several models of OKA that show differences between knowledge acquisition 

at the individual level and OKA. 

The model proposed by Motta, Rajan, and Eisenstadt (2015) identified KA as having the following 

steps: acquiring knowledge, data analysis, and the conceptualization of the domain.  

Huber (1991) proposed a model of OKA that consists of the following stages: acquisition of 

knowledge, distribution of information, interpretation, and storing knowledge in organizational 

memory.  

Cohen and Levinthal (1990) proposed the following model: the recognition of the value of the new 

information, assimilation of new knowledge, and the commercial use (exploitation) of the acquired 

knowledge.  

Grant (1996) proposed a model that consists of three main steps:  

1. Acquiring knowledge through two operations  

a. the acquisition of knowledge from organizational members, or by employed staff that hold 

the knowledge needed by the organization, but not encompassed; and 

b.  knowledge creation;  

2. Assimilating of the new knowledge; and 

3. Application of the new knowledge.  

Holsapple and Joshi (2004) proposed the following model: identification of the knowledge, capturing 

of the knowledge identified in the external environment, captured knowledge, and transfer of the 

organized knowledge.  

Zahra and George (2002) divided the OKA process, called absorption capacity in potential capacity, 

which includes the acquisition and assimilation of knowledge and achieved capacity, involving 

knowledge transformation and exploitation.  

Nieminen (2007) proposed the following model of OKA: identification, transmission, processing, 

storage, and reinterpreting knowledge.  

Ghauri and Park (2012) proposed the model: understanding, assimilation of the new knowledge, 

processing, and exploitation of the new knowledge. 

Acquisition of knowledge can be structural, based on activities that are planned, organized, and 

systematized (Kohli, Jaworski, B., & Kumar, 1993; Loon Hoe & McShane, 2010), or informal, based 
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on the spontaneous and voluntary information collection activities (Akgun, Lynn, & Byrne, 2003; 

Dibella & Nevis, 1998; Nonaka & Takeuchi, 1995; Swap, Leonard, Shields, & Abrams, 2001). 

Knowledge creation is part of the KA process, consisting of converting acquired knowledge from 

outside the organization into new knowledge within the organization (Sun, 2010; Loon Hoe & 

McShane, 2010). 

Organizational Knowledge Acquisition (OKA) Model 

 

Organizational knowledge acquisition, as previously stated, is part of knowledge management. From 

the analysis of the models presented in literature in the previous section, we present those we have 

considered representative. 

Table 2 shows the phases involved in each of the representative cases, which are listed by author. The 

phase of identifying the necessary knowledge (knowledge findings) for the organization was identified 

in about 25% of the models; the phase for obtaining this knowledge (knowledge acquire) in about 75% 

of models; the stage of assimilation of the acquired knowledge in 60%; and that of valuing the 

acquired knowledge in about 65% of the analyzed models (Table 2). 

Table 2: Phases of organizational knowledge acquisition (OKA) in models by authors 
 

Author 

 

Phases 

[1] [2] [3] [4] [5] [6] [7] [8] 

Knowledge findings      x x  

Knowledge acquire x x  x x x  x 

Knowledge analyze x        

Conceptualization x       x 

Distribution  x    x x  

Interpretation/ 

Transformation 

 x  x   x x 

Organizational memory  x x  x x x  

Value recognition   x      

Commercial use   x x     

Application     x  x x 

Table legend: 

[1] Motta, Rajan, and Eisenstadt, 2015; [2] Huber, 1991; [3] Cohen and Levinthal, 1990; [4] 

Zahra and George, 2002; [5] Grant, 1996; [6] Holsapple and Joshi, 2004; [7] Nieminen, 2007; 

[8] Ghauri and Park, 2012 

Source: Author 

In models presented in the literature, the presented stages can be grouped into three major categories, 

namely: 

1. Knowledge pre-acquisition phase, which covers strategic findings of the organizational 

knowledge needs;  

2. Knowledge acquisition phase, which covers the acquirer of the knowledge needed by the 

organization; and 

3. Knowledge post-acquisition phase, which covers assimilation and exploitation of the acquired 

knowledge. 

Starting with the theoretical models mentioned above and the specialist’s opinion (from the panel), we 

developed a proposal for an organizational knowledge acquisition model (Figure 1), which involves 

three stages: 

In this model, Stage-I comprises the knowledge pre-acquisition phase, which covers the strategic 

phase, concrete identification of organization’s outside knowledge that the organization needs and 

which it does not own. Zack (2002), Reus and Lamont (2009), and McIver (2011) identified the 
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importance of the knowledge that organizations need but do not own, and the selection available from 

the multitude of existing knowledge on the market. A clear and coherent strategy provides the 

necessary framework for searching new knowledge and information (Adams et al., 2006; Zahra & 

George, 2002). The strategic objectives of any organization should be clear and transparent (Lane, 

Koka, & Pathak, 2006; Zahra & George, 2002; Zheng, Yang, T., Pardo, T. & Jiang, 2009). It must rely 

on information from the external organizational environment (Chen & Chang, 2008) and be related to 

the customer’s values (Hansen, Nohria, N., & Tireney, 1999). 

Stage-II is the knowledge acquisition phase, which covers the acquirer of the knowledge from external 

sources, through: 

1. Know-how acquisition; and 

2. Employment of experts who have the necessary knowledge for organization. 

The existence of prior knowledge can be grouped into knowledge about the technology and 

that about the product, and at the individual level this provides the ability to identify and 

acquire new knowledge to produce radical innovations within the organization (Lichtenthaler 

& Lichtenthaler, 2009; Sun, 2010). 

Figure 1: Model of organizational knowledge acquisition 

 

Source: Author 

Stage-III is the knowledge post-acquisition phase, which covers: 

1. Assimilation of the acquired knowledge through  

a. the decoding of the acquired knowledge and its transposition in easily understandable 

forms by organizational members; and 

b. implementation of the knowledge in the organization’s procedures.  

An organization that establishes routine in ensuring transparencies in a strategic direction 

motivates people to share their knowledge and encourages them to identify more efficient ways 

to use and exploit existing knowledge bases. A lack of transparency prevents the use and 

sharing of knowledge. Lack of transparency is seen as an obstacle of innovation within the 

organization, especially when endeavoring to restructure the products and services (Sun, 2010).  
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2. Valorization of the acquired knowledge, with respect to obtaining profit following the 

implementation of newly-acquired knowledge in organizational routines; Lubit (2001) cited by 

Nieminen (2007) observed that the acquisition of new knowledge is not enough, the 

competitive advantage of the company being the result of the value and sustainability of its 

knowledge, and of its future skills of developing and finding new possibilities to apply the 

value that knowledge will achieve in the organization. 

Organizational knowledge acquisition is a cyclical process, which resumes under the influence of 

market requirements that any organization (political or economic) needs to implement to survive. 

This model is based on the literature and represents a strictly theoretical proposal which will be 

developed with extensive and ongoing empirical research. 

The model is original because it emphasizes KA as a primary process of KM and an activity that 

contributes to achieving the organizational objectives in dynamic conditions of the market. In this 

context, KA becomes a strategic objective of the organization. 

Development of this model is important from several perspectives: 

 From an academic perspective, the model offers the possibility for further studies regarding 
KA as a dynamic process within the organization; 

 From a collegiate perspective, OKA represents the basis for innovation, and accordingly, may 

be included in university curricula; 

 From the perspective of policy makers, OKA can be supported by funding programs that 

promote lifelong learning, allow practitioners access to scientific resources and databases, and 

avails meetings between academia and business; and 

 Practitioners within the organization will need to allocate resources for KA as it is an essential 

process in the organization’s progress and a primary process in KM. 

Conclusions 

The literature shows that organizations with a high degree of knowledge acquisition are more 

competitive, act proactively in the economic environment, and exploit opportunities, unlike 

organizations with a limited involvement in knowledge management, which tend to be reactive (Cohen 

& Levinthal, 1990). The proposed model is original because it integrates all phases of knowledge 

acquisition, starting with the strategic findings of knowledge, acquisition by hiring specialists or 

buying know-how, assimilation of knowledge acquired, to the step of valorization of the acquired 

knowledge as input for subsequent knowledge management. The model is simple, easy to run, and 

manageable by practitioners; and its steps are simple to follow in knowledge management. 
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IS THE GLOBAL COMPETITIVENESS INDEX INFORMATIVE? 

Menbere Workie Tiruneh1, Edita Hekelová2

 

Abstract: This paper critically discusses whether, and to what extent, the Global Competitiveness Index (GCI) 

compiled by the World Economic Forum is informative, given the cross-positive effect across indicators that 

involve ranking of countries. The results suggest positive cross-effects between sub-indices for a group of 

economies in the European Union (EU) and other certain advanced economies. Economies with an advanced 

level of higher education and training, and a superior level of innovation, tend to experience a higher level of 

ranking in the global competitiveness index compared to countries with lower levels of education and 

innovation. The results of this study for a group of 28 EU member states during 2007-2015 reveal a 

heterogonous position of the EU member states despite their obvious achievement of converging income-per-

capita in the same period. However, the results also indicate potential methodological inconsistencies in terms of 

the ranking of countries, relating to a common problem in economics, known as endogeneity or reverse 

causality, and based on variables that, statistically, appeared significantly correlated to each other.  

JEL Classification: 011, 047, P51, DOI: http://dx.doi.org/10.12955/cbup.v4.754  

Keywords: competitiveness, endogeneity, Global Competitiveness Index.  

 

Introduction 

The role of comparative and competitive advantages belongs to one of the most important 

determinants of long-running economic growth. The discussion has been evolving both over time and 
across countries, and has been the center of economic theory as well as policy making. With the 

intensity of globalization in international trade and relatively free global capital mobility, there has 

been a shift away from the concept of comparative advantage towards a more comprehensive concept 

of competitive advantage. The debate is far from being exhaustively concluded as there remains 

disagreements and open issues among economists in understanding what exactly defines 

competitiveness and how it should be measured, mainly on a national level. 

There is almost a clear consensus, in regard to competitiveness on a firm or industry level, as it is 

considered the foundation of competitiveness. As pointed out by Porter (1990, p. 6), competitiveness 

on a national level is difficult to define, although it is straightforward at the firm level, where firms 

compete among each other in terms of market share in a particular industry or territory and the payoffs 

from competitiveness are measured in terms of profitability and rate of return (Lall, 2001). 

Nonetheless, given the intensity of global trade in goods and services and the corresponding global 

capital mobility, the need to measure competitiveness on a national level has also increased over the 

past several decades.  

In this paper, we discuss whether the ranking of a country’s competitiveness would be feasible, based 

on variables that are significantly correlated. In addition, this study examines the evolution of this 

ranking, mainly on scores rather than the ranking orders of the pre- and post-global financial crisis 

periods. We use long-term time series data for the global competitiveness index (GCI) for insight 

about the dynamics of the GCI, both over time and across countries.  

This paper is structured as follows: the following section discusses the concept of competitiveness. 

The next involves empirical discussion on the GCI scores and the pillars and sub-indices that form the 

GCI, and attempts to answer the question of whether the GCI could be informative, given the scale of 

endogeneity across variables that make up the GCI. The last section provides the conclusion.  

The Concept of Competitiveness: Literature Review  

As indicated above, there is no clear definition of competitiveness on a national level and this is 

reflected in differences in the competiveness rankings of countries by various organizations, such as 

the International Institute for Management Development (IMD) and Global Competitiveness Index 

                                                 
1 Menbere Workie, College of Management, Vysoká škola manažmentu (VSM), Bratislava and Institute of Economic 
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(Lall, 2001). Similarly, as Frenkel, Koske, and Swonke (2003) showed, there is also a significant 

difference (at least for several countries) in the ranking of the European Union (EU) member states, 

and other advanced and emerging economies, using the Microeconomic Competitiveness Index 

(MICI) and Global Competitiveness Index (GCI) that are compiled by the World Economic Forum. 

The difficulties of measuring competitiveness on a national level do not justify, however, the ranking 

of competitiveness on a national level being disregarded. While Porter (1990) recognized that the 

significance of innovation and product upgrading to country-level competitiveness, he emphasized that 

the pressure of global competition emphasized the importance of recognizing competition on a country 

level.  

There are a number of interesting questions to be raised here. First, what does it mean for a country to 

be ranked first, versus last? Second, if a country is ranked first, does it mean it is the best country in 

every dimension? Finally, what is the quality of data and the subsequent confidence we have about the 

ranking of countries? These questions are partly answered by referring to Porter’s (1990, p. 3) study, 

where he stressed the realization that no nation is globally competitive in every industry, and this 

reflects, among other factors, the differences in the quality of institutions, cultural heritage, economic 
structure, and national values. This is also a reminder of the multifaceted nature of competitiveness of 

a national level, which ranges from competitiveness on export, exchange rate, macroeconomic stability 

(proxied by inflation) and internal and external balances, just to mention a few (MacArthur and Sachs,  

2002; Barro,  2003).  

Therefore, competitiveness on a national level needs certain clarity. Porter (1990) argued that “the 

variable that best describes competitiveness on the national level is productivity” (p.6). This is also 
reflected in the definition of competitiveness by the World Economic Forum that describes global 

competitiveness index “as a set of institutions, policies, and factors that determine the level of 

productivity of a country, conditions of public institutions and technical conditions” (Blanke, and 

Sala-i-Martin, 2009, p. 3). Likewise, Krugman (1994) described competitiveness, on the national 

level,”as a funny way saying “productivity” and would have nothing to do with international 

competition” (p. 32). . Likewise, Sala-i-Martin, et al (2009) emphasize that “the concept of 

competitiveness thus involves static and dynamic components: although the productivity of a country 

clearly determines its ability to sustain a high level of income, it is also one of the central determinants 

of the returns to investment, which is one of the key factors explaining an economy’s growth 

potential” (p.3). 

Considering productivity as a gross proxy for competitiveness on the national level, a better 

understanding is needed of the sources of cross-country variation in productivity and economic growth 

that ultimately determines living standards of nations. There are competing theories that explain the 

sources of cross-country variation in productivity and economic growth. The neoclassical model of 

economic growth argues that productivity is the source of exogenous technological progress, and by 

implication, that explains why some countries are rich while other countries are poor.  

Regarding the neoclassical model there is debate as to whether nations can be successful                      

in innovation and technological progress without being successful in human capital               

accumulation. This debate prompted the emergence of alternative theories to better understand the 

sources of cross-country variations in productivity and economic growth. A widely recognized theory 

is the endogenous growth model, which recognizes the role of innovation and human capital in the 

growth process. Lucas (1988) outlined that human capital is an essential part of technological 

progress, and hence, shifted the line of debate in understanding the sources of productivity             

towards human capital accumulation. Romer (1990) argued along similar lines. While recognizing          

the pivotal role of technological advancement to economic growth and productivity, he         
acknowledged that technological change is the result of human capital accumulation, and hence, 

advocated the endogenous nature of technological progress in line with the endogenous theory. 

Mankiw, Romer, and Weil (1992) empirically studied the determinants of economic growth and 

augmented the value of human capital in the Solow model to show the significantly decreasing role of 

physical capital accumulation once human capital is incorporated. Earlier studies, for example Nelson 

and Phelps (1966), emphasized the role of education in technological advancement, arguing that 

“educated people make good innovators, so that education speeds the process of technological 

diffusion” (p.3). 
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Methodology and Data Compilation  

In this paper, we analyzed data of the global competitiveness index scores of the European Union    

(EU) member states, during the 2006–2007 to 2014–2015 ranking periods. Our analysis was, 

therefore, based on a group of 28 EU member states. The source of all data was the World Economic 

Forum, Global Competitiveness Index database. While we recognized certain countries,                      

such as Bulgaria, Romania, and Croatia, had joined the EU in 2009 (Bulgaria and Romania) and in 

2013 (Croatiait did not preclude us from considering data of all EU member states for the entire 

period. Our study examined the EU competitiveness scores from two perspectives. First, we checked 

for the evolution of overall ranking, while considering the impact of the global financial crisis. In this 

step, we also included certain OECD member states and emerging economies (such as China) to 

reflect the position of EU members in a broader context. We then checked for the evolution of EU 

members’ competitiveness as scores based on aggregate pillars (basic requirement, efficiency 

enhancers, and innovation and sophistication factors). Finally, we considered a  broader set of pillars 

(pillar one through to pillar twelve) while emphasizing the cross-effects or possible endogeneity 

problem across the pillars that comprised the global competitiveness scores. 

The main factors that formed the global competitiveness index are summarized in Table 1. As shown 

in the table, there were basically three pillars (basic requirements, efficiency enhancers, and 

innovation and sophistication factors) that determined the countries’ competitive advantage. Each 

pillar consisted of several other indicators that were indispensable in terms of achieving and sustaining 

the level of competitiveness (Workie Tiruneh, & Griffin, 2015). 

Table 1: Sub-indices of the Global Competitiveness Index  

Pillars Basic Requirements Efficiency Enhancers 

Innovation 

and 

Sophistication 

Factors 

Variables 

Infrastructure Goods Market Efficiency 
Business 

Sophistication 

Macroeconomic Environment Labor Market Efficiency  Innovation 

Health and Primary Education 
Financial Market 

Development 
  

  Technological Readiness   

  Market Size   

Source: Schwab (2012)  

An interesting aspect of analyzing the global competitiveness index was the potential impact of the 

global financial crisis. The ranking for pre-crisis years clearly showed that advanced economies, such 

as the United States and Switzerland, dominated the ranking, followed by other western European 

economies. As the crisis deepened (2010 and beyond), the United States (US) lost its competitive 

advantage and other countries, notably, Switzerland and Scandinavian countries, became the leaders 

(Workie, Tiruneh, & Griffin, 2015). The differences in global competitiveness ranking is more 

remarkable when one compares the crisis period against the “post-crisis” period, where the United 

States, for instance, moved from the first place in 2008–2009 to fourth place in 2011–2012 and to 

seventh place in 2012–2013, while Switzerland progressed to take over the top position, previously 

held by the US (Figure 1). 

As shown in Figure 1, the impact of the global financial crisis (the Great Recession) on the ranking of 

countries suggests there were cross-country variations in terms of coping with the crisis. Some 

countries managed to sustain or even improve their position in the ranking, such as Switzerland, 

Finland, Germany, Japan, United Kingdom (UK), the Netherlands, Austria, Poland, and Norway. 
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Others lost their competitive position in the aftermath of the financial crisis compared with the pre-

crisis period, such as Slovakia, Slovenia, and Greece. 

Figure 1: The evolution of  scores before and after the financial crisis 

  

us: Unites States, ch: Switzerland, dk: Denmark, se: Sweden, de: Germany, fi: Finland, jp: Japan, uk: United 

Kingdom, nl: The Netherlands, at: Austria, no: Norway, fr: France, be: Belgium, ir: Ireland, lu: Luxemburg, 

ee: Estonia, es: Spain, cz: Czech Republic, chi: China, li: Latvia, si: Slovenia, pt: Portugal, sk: Slovakia, lt: 

Lithuania, it: Italy, hu: Hungary, pl: Poland, cy: Cyprus, mt: Malta, el 9greece, ro: Romania, and bg: Bulgaria). 

Source: World Economic Forum, Global Competitiveness database (2015-2016) 

The Competitiveness Position of EU Member States: Some Stylized Facts and Analysis 

Despite the remarkable convergence in real income per capita in the past 15 years or so, the EU 

remained significantly heterogeneous in terms of its competitiveness scores. Examining the World 

Economic Forum (WEF) GCI score for the most recent period (2014–2015) and the most distant 

period (2006–2007), it becomes apparent that the countries with the highest scores in the GCI in 

2006–2007 were, to a large extent, the same countries that had the highest scores in the most recent 

period (2014–2015). This coincidence signaled divergence rather than convergence. As is depicted 

from Figure 2, most new EU member states recorded ranks in the lowest order for both periods, while 

most advanced member state of the EU successfully sustained their position.  

Figure 2 somewhat shows two clusters of economies: 1) new EU member states with the lowest GCI 

scores and 2) advanced economies with the highest scores. Nonetheless, this depiction does not mean 

that the new EU member states stagnated or that they were homogenous as conversely, there were vital 

differences among new member states themselves. Figure 3 shows the countries that had 

improvements and those that had deteriorating positons in the GCI scores during the 2015-2016 

ranking compared to the 2006-2007 ranking period. 
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Figure 2: The evolution of GCI in the European Union (2014–2015 against 2006–2007) 

 

Source: Authors’ comupations based on the the World Economic Forum, Global Competitiveness 

database 2015–2016  

 

Figure 3: Difference in Global Competitiveness Index GCI score between 2014–2015 and 2006–

2007 

 

Source: Authors’ computations based on the World Economic Forum, Global Competitiveness 

database 2015–2016 

The highest level of divergence persisted in innovation and sophistication factors among EU member 

states. Considering all twelve pillars (Figure 4) revealed the followingsee, figure 4): 

 Most countries that progressed in basic requirements involved the new EU member states, 

implying that these economies were predominantly considered factor-driven. 
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 New member states had managed to narrow their gap in higher education and training (HET), 

general market efficiency (GME), and labor-market efficiency (LME). 

  Most new EU members lagged behind in innovation and sophistication factors.  

Figure 4: Standard deviation in the Global Competitiveness Index (GCI) pillars 

 

Source: Authors’ computations based on Schwab (2015), the World Economic Forum, Global 

Competitiveness database 2015-2016 

 

The Value of the Global Competitiveness Index (GCI) 

As we indicated, the GCI was formed by the World Economic Forum (WEF) in early 2000 and offers 

ranking of countries’ competitiveness over time. The GCI ranking is based on a set of qualitative and 

quantitative indicators that comprise the pillars and the sub-indices of the index (World Economic 

Forum, 2015).  

According to the Investment Frontier (2014), there are three ways frontier market investors can use the 

2014–2015 Global Competitiveness Report: 

1. Global competitiveness index, to identify countries with growth potential, and hence provide 

guidance on potential investment destinations; as the Investment Frontier recognized, the 

emphasis is not about ranking of countries as much it is about the progress achieved, 

considering the stage of economic development of the particular country.  

2. Classification of countries by the World Economic Forum, according to specific development 

stage may help to define frontier markets depending on the main sources of growth for each 

stage of development. 

3. Global competitiveness index, in terms of identifying high performers as well as laggards. This 
could, however, be complicated without adequate knowledge of the context of countries under 

consideration and in the absence of a longer time series of the ranking.  

However, there are also various limitations to the global competitiveness index, and these include, but 

are not limited to, the following: 

 Given a significant portion of the global data is gathered by executive opinion surveys, certain 

biasedness may arise due to cross-country variation in willingness to be honest. As argued by 
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Sala-i-Martin, et al (2009) in Schwab (2009) the survey data are based on the informed 

judgments of the actual participants in economies of the countries concerned that include ” 

.While this may reasonably hold true for advanced economies with established democratic 

system and properly functioning institutions, there is an element of doubt about the validity of 

the underlining argument regarding the developing and some emerging economies supporting 

low levels of democracy and openness. As recognized by Sala-i-Martin, et al (2009), the results 

of the survey compiled from academics and business economists in 2009 showed significance 

differences in assessing the potential impact of the financial crisis on long-term 

competitiveness of nations.  

 The second and major problem with, not only the GCI, but also other indices for the world 

economy in general, corresponds to the potential endogeneity or reverse causality between the 

pillars and sub-indices over time.  

Our results, based on a report pertaining to a group of 28 EU member states during the years 2006–

2007 to 2014–2015, point to statistically significant (at 5% level of significance) correlations between 

the aggregate indices. We used an econometric software program, Stata, version 8 to run correlation 
matrices, descriptive statistics and graphs. Figure 5 presents descriptive statistics of the main pillars 

for the EU 28 countries. From these, it is apparent that the highest level of disparity among the EU 28 

countries is with innovation and sophistication factors as indicated with the highest standard deviation 

(0.73. The correlation matrices of aggregate pillar scores for the 28 EU member states during 2006–

2007 and 2014–2015 periods are summarized in Table 3. The results show a significantly high level of 

correlation between the scores of the aggregate pillars that result in a challenging task to isolate the 

direct impact of the scores from their indirect impact on the overall GCI score. 

Table 2: Descriptive statistics of the competitiveness variables 

Variable Observations Mean Std. Dev. Min Max 

Global 

Competitiveness 

Index (GCI) 243 4.731 0.492 3.86 5.61 

Basic requirement 

(BR) 243 5.191 0.545 4.07 6.26 

Efficiency 

Enhancers (EE) 243 4.689 0.429 3.83 5.69 

Innovation and 

Sophistication 

Factors (ISF) 243 4.368 0.735 3.2 5.79 

Source: Authors’ computations based on the World Economic Forum, Global Competitiveness 

database (Schwab, 2015). 

Schuller and Lidbom (2009) showed that countries with higher ranking in human development 

indicators (HDI) are highly correlated with GCI and BCI rankings and that this holds even more so for 

GDP per capita and GCI. This again somewhat signals a “self-fulfilling prophecy” and permanent 

divergence in global competitiveness positions of countries, albeit with some exceptions. 

Table 3: Correlation matrices of the aggregate pillars scores for EU group, 2006–2007 and 2014–2015 

  

Global 

Competitiveness 

Index 

Basic 

Requirement 

(BR) 

Efficiency 

Enhancers (EE) 

Innovation and 

Sophistication 

Factors (ISF) 

Global 

Competitiveness 

Index  

1.000       
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Basic 

Requirement 

(BR) 

0.927* 1.000     

Efficiency 

Enhancers (EE) 
0.976* 0.873* 1.000   

Innovation and 

Sophistication 

Factors (ISF) 

0.972* 0.905* 0.938* 1.000 

Source: Authors’ computations based The World Economic Forum, Global Competitiveness database 

(Schwab, 2015) 

 

Table 4: Descriptive statistics for broader sub-indices for the EU group 2006–2007 to 2014–2015 

Variable Observation Mean Std. Dev.     Min Max 

Global 

competitiveness index 252 4.709 0.4973 3.86 5.61 

Institutions (inst) 252 4.594 0.848 3.05 6.18 

Infrastructure (infr) 252 4.927 0.929 2.56 6.65 

Macroeconomic 

environment (macr) 252 4.994 0.652 2.42 6.43 

Health and primary 

education (hped) 252 6.177 0.296 5.47 6.94 

Higher education and 

training (het) 252 5.042937 0.514 3.99 6.27 

General market 

efficiency (gme) 252 4.710 0.740 3.75 14.00 

Labor market 

efficiency (lme) 252 4.458 0.435 3.29 5.60 

Financial market 

development (fmd) 252 4.599 0.641 2.85 6.40 

Technological 

readiness (tr) 252 4.908 0.771 2.91 6.36 

Market size (ms) 252 4.306 0.924 2.16 6.02 

Business 

sophistication (bs) 252 4.661 0.678 3.40 5.99 

Innovation (innov) 252 4.013 0.828 2.90 5.79 

Source: Authors’ computations based on the World Economic Forum, Global Competitiveness 

database (Schwab, 2015)  

Table 6 shows the results of the correlation matrices of the rankings of the sub-indices for a group of 
28 EU member states during the 2006–2007 to 2014–2015 periods. From the results in Table 6, there 

appears a strong and statistically significant correlation (at 5% level of significance) between the GCI 

score and other sub-indices scores. On the one hand, this is in line with that expected. On the other 

hand, a problem exists when most variables (sub-indices) correlate with each other. This problem is 

the same concern expressed earlier in reference with endogeneity or reverse causality, i.e., difficulty in 

interpreting results. 
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Table 6: Correlation matrices of sub-indices scores in the Global Competitiveness Index for EU 

group, 2006–2007 to 2014–2015 

  gci inst infr macr het gme lme fmd tr bs 

institutions 0.902* 1.000                 

infrastructure 0.794* 0.750* 1.000               

Macreconomic 
environment 

0.491* 0.461* 0.163* 1.000             

higher 
education and 

training 

0.857* 0.775* 0.723* 0.297* 1.000           

general 

market 

efficienty 

0.580* 0.580* 0.442* 0.280* 0.524* 1.000         

labor market 

efficienty 

0.628* 0.615* 0.276* 0.470* 0.541* 0.381* 1.000       

financial 
market 

development 

0.682* 0.737* 0.380* 0.634* 0.437* 0.447* 0.572* 1.000     

technological 

readiness 

0.820* 0.782* 0.800* 0.297* 0.761* 0.511* 0.522* 0.4277* 1.000   

business 

sophistication 

0.943* 0.853* 0.798* 0.374* 0.797* 0.566* 0.474* 0.608* 0.745* 1.000 

innovation 0.965* 0.885* 0.800* 0.408* 0.869* 0.551* 0.546* 0.579* 0.815* 0.925* 

The asterisk (*) indicate statistical significance at 5% level. 

Source: Authors’ computations based on the World Economic Forum, Global Competitiveness 

database (Schwab, 2015) 

Conclusion 

The results of our study, and others similar, indicate that the European Union (EU) is far from being a 

homogenous economic club in terms of the global competitiveness index. Although there has been convergence 

in institutional frameworks and infrastructure, and to a large extent, the macroeconomic environment in the EU, 

there persists a gaps regarding technology across EU member states.  

In respect to the Global Competitiveness Index (GCI), our results suggest difficulties in isolating the impact of 

pillars and sub-indices in the GCI for proper ranking because of the strong correlations between almost all the 

underlining variables. Nonetheless, the GCI still serves as a significant global indicator in assessing the potential 

of countries in terms international trade as well as investments. We argue that it would be more informative to 

follow the rankings of countries according to sub-indices (based disaggregated data) rather than overall ranking, 

which may not be as informative in terms of trade and investment decisions. The reason is that it is relative 

competitive advantage that makes countries better off as no country can achieve the highest competitive 

advantage in all aspects of the business environment given variation in natural endowments among other things.   
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BANK CREDIT TO THE PRIVATE SECTOR BEFORE, DURING AND AFTER THE 
CRISIS – EVIDENCE FROM CESEE COUNTRIES 

Rilind Ademi1

 

Abstract: The banking sector constitutes nearly the whole financial system in South East Europe and Central 

East Europe and as such is vital for the placement of loans in the economy. 

The period before the global financial crisis recorded high growth in loan, averaging 30% per year during 2004 

to 2008.The period during and after the crisis recorded significant falls in loan rates, generally from reductions 

in funding from abroad and which before the crisis were abundant. 

This paper aims to examine loan rates in both periods, comparing the potential determinants of credit in the 

private sector. We also attempt to answer whether there was excess lending before the crisis and in addition 

deficient lending during and after the crisis. 

JEL Classification Numbers G01, G21, DOI: http://dx.doi.org/10.12955/cbup.v4.755  

UDC Classification: 336.7  

Keywords: credit to private sector, financial crisis, banks, deposits.

 

Introduction 

The banking sector constitutes almost the entire financial system in Central, Eastern and Southeastern 

European (CESEE) countries and is of particular importance for attracting capital into the economy in 

the form of lending. The credit mass that enters in the economy is often a crucial factor in analyzing a 

country’s economic growth, which arises from the transformation of savings into productive 

investments.  As an intermediary banks play the role of agent between traders that have excess or lack 

of finance.  Like any financial institution, banks accumulate funds from different sources and allocate 

fnds by creating loan portfolios, consisting of many different instruments, and in this report of the 

exchange between risk and reward they orientate the maximizing of profits. 

The role of providing credit for economic growth has been discussed many times (see Goldsmith 

1969, McKinnon 1973, King & Levine, 1993, Rousseau & Wachtel, 1998). Although it may be 

difficult to show a consensus in literature, most studies seem to agree that credit has a positive effect 

on growth. 

By the second half of the 1990s, in countries of Central and Eastern Europe (CEE) a great amount of 

credit started emerging in the economy in the private sector.  Privatization and foreign investment in 

the banking sector contributed to the rise of the domestic credit in many countries, supported by the 

opening of the improvements in the economic outlook and monetary conditions.  An evaluation of 

optimism and improved economic conditions, combined with macroeconomic stability and progress 

in financial reforms led to an optimistic expectation for state and private sector income, and this led to 

a 30% increase in credit for the private sector during 2002 to 2008 for an average region. 

The spring of 2007 represented the beginning of a dark period for the financial markets and in general 

for the global economy.  The strike of the financial markets affected the South East Europe (SEE) and 

Central East Europe (CEE) countries, where the staging of credit growth broke down, in developed 

countries as well as in the developing countries, with the financial crisis resulting in evident 

consequences. The credit rise was affected significantly and credit reached negative values in some 

countries, where the average credit growth of the region had never been over 3%. 

This study, through statistical analytical assessment, attempts to compare the two periods, 1) when the 

credit rates were high and 2) during and after the financial crisis; when credit rates were significantly 

reduced. Based on this assessment, we also endeavor to present the factors that may have influenced 

the associated developments. 

Bank Credit at High Rates between 2002-2008  

In most CESEE countries, the banking sector is the main channel for meeting the demand increases in 

loan requirements. After 2000, most countries experienced rapid growth of credit in the private sector.  

                                                           
1 Rilind Ademi, European University of Tirana, Tirana, Albania, rilind.ademi@yahoo.com 
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This loan growth was supported by the opening of improvements in the economic outlook and 

monetary conditions. The level of optimism, and improved economic conditions, combined with 

macroeconomic stability and progress in financial reforms led to an optimistic expectation for state 

and private sector income. Therefore, consumption and large investments in these countries increased 

the demand for loans. An additional factor was the anticipation of the convergence of the developed 

countries into the European Union (EU), which also played a role in the credit expansion. 

The privatization and the involvement of foreign capital in banking contributed to the increase in the 

domestic credit of many countries. As shown in Figure 1, in the countries of SEE and CEE, there was 

a significant positive correlation between capital inflows and credit in the private sector, which means 

that the increase of foreign capital in general had increased the level of banking intermediation. 

Table 1 shows the loan growth rates during 2002-2008 i.e., the period before the financial crisis, when 

loan increases were at high levels, with an average annual increase by 30% yearly. Ukraine had the 

highest increase, with a growth average credit of 60% yearly, followed by Romania and Albania, with 

53% and 42% respectively; and no country had a credit growth lower than 15% over the years (Table 

1), apart from the Czech Republic. 

The high rates of credit growth in these countries is often attributed to the entry of foreign banking 

capital, i.e., foreign banks’ involvement, and subsidiaries of multinational banks. A correlation shown 

between the credit and the participation of foreign banks in the market (Figure 1).  Foreign banks 

became dominant in these countries, until 2008, on average, they controlled around 78% of total 

banking assets.  What were the effects of this rapid transformation of ownership?  Facts shows that 

they had a positive impact on finance depth, increasing the effectiveness and enhanced banking 

alignment, though it also created economic “bubbles”, that were closely linked to consumer loans.  

The evidence regarding the effect of the entry of foreign banks in the efficiency, breadth and the 

stability of the banking systems in economies in transition had been extremely positive, contrary to 

the provisions of vague theory and experiences from other regions.  Foreign banks were mostly a part 

of long-term strategic goals and had a stabilizing effect on financial systems and economies of their 

host countries (Haselmann, 2006). Their penetration helped the increase of small as well as large 

enterprises, particularly in industries that were more dependent on external funding (Giannetti & 

Ongena, 2008). 

Table 1: Credit growth in Central, Eastern and Southeastern European countries, period 2002-

2008, in percent 

 2002 2003 2004 2005 2006 2007 2008 Average 

(2002-2008) 

Albania 13.17 31.23 36.92 74.03 57.49 48.35 32.16 41,91 

B and H 27.57 20.11 15.61 27.57 14.92 30.15 22.03 22,57 

Bulgaria 42.43 48.85 44.31 34.67 24.00 63.30 31.40 41,28 

Croatia 30.48 15.11 14.52 16.86 22.87 15.11 12.08 18,15 

Czech R. -30.58 7.91 15.10 21.45 24.46 24.96 17.06 11,48 

Hungary 19.17 16.27 17.77 18.90 17.81 19.06 18.13 18,16 

Macedonia 4.75 9.44 24.21 21.01 30.76 39.09 34.37 23,37 

Moldova 37.91 44.94 21.21 30.79 38.36 60.11 16.49 35,69 

Poland  - 43.24 8.07 117.07 9.54 24.29 32.04 37.91 26,53 

Romania  51.18 76.56 42.40 48.99 54.92 62.36 33.96 52,91 

Serbia -34.82 29.06 46.17 53.86 17.26 40.17 33.43 26,45 

Ukraine 49.87 64.66 32.20 63.75 69.89 73.72 67.04 60,16 

Slovakia      24.09 18.20 21,14 

Slovenia    23.51 24.06 31.98 16.26 23,95 

       Average              30.27 

Source: International Finance Statistics (2015), World Economic Outlook Databases (2015) and 

author’s calculation. 
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Foreign banks were often linked to the entrance of foreign capital. Indeed, an increasing capital inflow 

from abroad, was especially noticeable in countries with fixed exchange rates (Magud, Reinhart & 

Vesperoni, 2012); with a fixed and reliable mode of exchange rate limits the possibility of monetary 

policy actually curbing the credit expansion from large inflows of capital (as a result of the costs 

associated with the monetary sterilization). In addition, a fixed reliable regime will help eliminate risk 

for foreign capital investors and by expanding the credit form, increases reasons for banks to be 

financed from abroad. A similar conclusion was reached in this study (Figure 1) with the growth of 

capital inflows (direct foreign investment, portfolio investments and other investments) displaying a 

positive correlation with credit in the private sector expressed as a ratio of the GDP.  

For the purpose of better elaboration, increased capital by foreign multinational banks that transfer 

their subsidiaries in the countries of SEE and CEE.  These countries for the period before the financial 

crisis were perceived as haven for increased profitability and therefore more capital were oriented in 

these countries. 

Figures 2 and 3 show that from 2002 to 2008 (before the crisis), cross-border loans (cross-border 

claims)2 had increased by a factor of 10. Many researchers have analyzed the high credit rates during 

2002-2008 and have revealed the factor having the greatest effect was the capital inflow from the 

internal (home) company. As shown by the correlation indicator, cross-border claims had a positive 

relationship with credit in the private sector (Figure 2).   

 

Figure 1: The correlation between the capital inflow and the credits in CESEE, for the period of 

1994-2008, in percent 

 

Source: International Finance Statistics (2015) 

Banking credit can rapidly grow for three reasons: the financial depth (trend), the normal cyclical 

upgrades, and the excessive cyclical fluctuations (credit booms). It is important to note that credit 

typically grows faster than the economy of a country, and when an economy develops this way, this 

process is known as "financial deepening". More than 40 years ago, Goldsmith (1969) noted that the 

level of financial intermediation moves in accordance (same speed) with the level of economic 

development.  It is believed, from the majority of the studies undertaken, that these two indicators 

have mutual causality. In essence, financial intermediation may be a factor influencing economic 

growth, but findings also indicate its positive impact and its importance in economic and financial 

development. 

                                                           
2 Cross-border claims implies crediting to the subjects in one place which is different from the residential place of the 

reporting bank-BIS definition. This indicator reports to the whole world the pretention of the banks with a headquarter in a 

certain reporting BIS country. The Bank for International Settlements (BIS) collects data from some reporting countries, 

which secure data for their assets and their foreign liabilities of the banking sector.  
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Figure 2: Cross-border claims for the banking sector in CESEE 2000-2008 

 

Source: BIS (2015)  

Various studies, identified by Habibullah and Eng Yoke-kee (2006), indicate that financial 

development promotes economic growth, based on the Schumpeterian theory.  Also, a study of the 

report by the International Monetary Fund (2008), the Global Financial Stability Report, found a 

significant impact of the credit growth on the growth of the GDP.  In addition, various studies have 

been oriented on towards finding the two-directed report that they have among themselves the 

financial and the economic development. Demetriades and Hussein (1996) from their study of the 

developing countries, found that these two indicators, i.e., the economic development and the 

financial development, have a two-way causality. 

Figure 3: Correlation between bank credit and cross-border claims 

 

Source: BIS (2015), International Finance Statistics (2015) 

These theories are also confirmed in Figure 4 which shows the correlation between financial 

development (measured by the credit to the private sector in relation to the GDP) and economic 
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development (measured by GDP at market prices, in USD), with each SEE country showing a positive 

correlation in this respect.  However, these two separate developments have impacted each other. The 

bank credit grew much faster than the economy. On average for the countries involved in Figure 4 

crediting increased 4.5 times during the analyzed period, while the economy grew 3.4 times. As 

previously mentioned, it was normal for a developing country to display financial deepening. 

Figure 4: Correlations between bank credit and Gross Domestic Product (GDP), period 2002-2008 

 

 

Source: International Finance Statistics (2015), World Economic Outlook Databases (2015) 

The Period During the Crisis and Post Crisis   

In the spring of 2007, the crisis in the US subprime market, extended and quickly affected the world, 

especially in Europe. In an integrated financial world, where many assets are traded in the 

international markets, the infectious effects were immediate and significant.  At its financial core, the 

crisis that erupted in 2007 had its origins in two important events: in the "American real estate bubble 

of the 2000’s and the colossal losses those financial institutions and US banks were due to the 

"subprime crisis".  Its implication with the declining values in the stock exchange and the bankruptcy 

of many banks, insurance companies or other financial organizations, during six months of the second 

half of 2008 meant that the financial crash situation tumbled into a systemic crisis and economic 
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recession that infected the entire world.  The main burden of this crisis, evident in government 

strategies and policies that dealt with the crisis, fell on public finances, and this provoked 

deterioration of public deficits, consolidation of internal and external debts (Civici, 2011). 

Even in Europe the crisis spread throughout many channels, most being closely related to cross-border 

financing and banking relationships. In this context, the liquidity channel was in critical condition, 

with loss of liquidity, driven by major global banks. There was a large drop in the movement of 

capital compared to pre-crisis levels. There was also a decline of cross-border claims, and as a result, 

banks were ordered to somehow consolidate the domestic banking system (Figure 3).   

Also in CEE and SEE countries, the credit growth stages were brought to an end by the escalation of 

the global financial crisis, and in developed countries, as well as developing countries, the financial 

crisis had obvious repercussions.  The credit growth dropped to very low levels, and in some countries 

resulted in negative values.  The premise for credit risk rose, while important economic indicators, 

FDI inflows, industrial production and exports deteriorated. The economic activity contracted very 

quickly, with many countries from the region experiencing large declines in industrial production and 

bank lending weakened over time. The region grew by an average of 6% in real economic growth 

(Quarter 1 2005 to Quarter 3 2008) shaded are (figure 5, pink part).  However, with the presentation 

of the financial crisis this growth was interrupted, especially after the collapse of the Lehman 

Brothers, the fourth largest US investment bank. The period from third quarter (Q3) of 2008 to the 

second quarter (Q2) of 2010 displayed negative economic growth, to -2.8% (blue shaded are, Figure 

5).  For this region, before the crisis, most countries had high deficits in current accounts, supported 

by capital inflows from abroad, and crediting was denominated in foreign currency with some 

banking systems of the Eurozone having a relatively large share in the region. With the crisis, which 

in the region occurred in the last quarter of 2008, the banking sector was affected by direct, indirect 

and secondary channels. Losses, as a result of the changes in costs of the "toxic" financial 

instruments, in the portfolios of financial institutions, as direct channels and transmitters of the crisis, 

were limited because the countries of the region lacked high level integration into global financial 

markets. In addition, these countries failed to reach a certain fulfillment of financial instruments to be 

traded. Nevertheless, the countries of the region were affected by indirect channels that were 

associated with developments in assets, goods and capital flows that led to the deterioration of skilled 

investors.  

The loss of confidence by investors affected markets throughout international exchanges, and this had 

repercussions on the real economy through reduced consumption and investment activity. Also, local 

currencies were weakened, and this led to inflation, which was also a challenge for the banking 

systems of countries that had issued the highest credit value in foreign currency.  In addition, the 

reduction (or termination) of capital flows affected corporations and banks that depended on foreign 

funds, while foreign banks began the process of delivery (reduction of the level of bank debts), and set 

the exposure to these markets.  At the same time, banks reacted by strengthening their capital, 

reducing trading assets and excessive lending and focusing on key deposits as a funding source. The 

secondary effects pertained to the return of cycles of economic activity, that had negative impacts on 

financial institutions through the deteriorating quality of loans, growth of non-functional loans, 

reduction of profitability, and problems in maintaining adequate capital (Gallego, 2010). 

The credit growth rates fell several times. A growth rate of 31% on average in the region over 2008-

2014 fell to an annual increasing rate in loans of only 3.38% (Table 2). An analysis of the quarterly 

biases, data showed that the average before the crisis was 6.62%, and with the occurrence of the crisis, 

the credit growth rate fell to 1% (Figure 9). 

A study on the effects of the crisis in SEE countries (Barlett & Prica, 2012), explored the various 

institutional structures that were created during the transition period. The global financial crisis in 

different ways had an impact on countries in the region. The result of the analysis suggested those 

countries that had achieved greater progress in creating an institutional framework to support a market 

economy and private entrepreneurs, along with those which were more integrated with global and 

European markets were most affected by the crisis. Accordingly, countries such as Slovenia, Bulgaria, 

Romania and Croatia, which had a higher level of integration into the EU were those with larger 
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declines in GDP between 2009 and 2010 (Figure 5). This means that their progress towards a more 

integrated system with the EU increased their vulnerability to effects of the crisis. And these countries 

also had the biggest problems as a result of the crisis. 

The decline in economic activity had obvious effects on other macroeconomic variables, such as 

inflation, budget deficits and current account deficits.  Particularly, the level of inflation, became a 

serious problem for monetary authorities in mid-2008 (Figure 7), with double-digit figures for 

countries such as Bulgaria, Bosnia, Serbia and Moldova. In these times, when economic downturn, as 

a result of the global financial crisis and rising inflation from external pressures, were combined (with 

the increase in oil prices), the monetary authorities decided to increase the basic interest rate by taking 

measures to deal with the inflation (shown in Figure 8). We can see that we have correlation between 

the rate of inflation (measured by the CPI index) and the interest rate of the Central Bank (Figure 8) 

resulted in the monetary authorities tightening the monetary policy in 2008. 

However, the reduction of domestic demand, combined with the significant decrease in the price of oil 

and other natural resources of 2008, contributed to the alleviation of inflationary pressures, which in 

2009, the monetary authorities launched to reduce the level of the base interest rate (shown in Figure 

8). Bulgaria had a two-digit inflation rate (13% in 2008), and then a low 2% in 2009 and 2010 (Figure 

6). Macedonia, Moldova and Bosnia experienced deflation in 2009 (Figure 6).  This, together, 

contributed to the reduction in inflation, easing the monetary policy and orientated the banks towards 

increasing the liquidity in the market, to assist in overcoming the financial crisis (Sanfey, 2011). 

Figure 5: GDP growth prior, during and after the crisis Q1, 2005 – Q4, 2011 

 

Source: International Finance Statistics (2015) 

The deterioration of the economic ambience also boosted non-performing loans, and thus, banks 

started to respond with tighter criteria and a narrowing of credit supply.  Previous studies show that 

rapid credit growth is an early indicator of credit risk formation (Maechler, Mitra & Worrell, 2010). 

Results by Foos, Norden and Weber (2010) suggested that credit growth represents a significant 

growth of banking risk, and Dell'Ariccia, Igan and Laeven (2012) presented evidence that rapid credit 

growth may be associated with a decline in credit standards and loan performance problems.  

This is confirmed in data presented in Figure 11 which shows the correlation between the bank 

lending growth rates before the crisis (2005 to 2007) and non-performing loans during the crisis (2009 

to 2012). The results indicate that the countries with the greater rates of credit growth before the crisis 

(such as Ukraine, Albania and Moldova) had a higher level of non-performing loans during the crisis. 
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Figure 6: Consumer Price Index (CPI) for some of the countries in CESEE, Q1, 2003-Q3, 2011 

 

 

Source: International Finance Statistics (2015) 

 

Figure 7: Basic Interest Rate of the Central Banks in CESEE, period 2002-2014* 

 

*discount rate for countries: Croatia, Hungary, Macedonia, Romania   

*Central Bank Rate for countries: Albania, Bulgaria, Moldova.   

Source International Finance Statistics (2015) 
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Figure 8: The correlation between the inflation, and the monetary policy behavior for the period Q1, 

2005 – Q4, 2011, for the countries of the region * 

 

*Graph is an average of the countries: Croatia, Hungary, Macedonia, Romania, Albania, Bulgaria 

and Moldova.   

Source: International Finance Statistics (2015), author calculations. 
 

Table 2: Credit growth during and after the financial crisis in CESEE countries. in percent 

 2009 2010 2011 2012 2013 2014 
Average 

(2009-2014) 

Albania 10.21 10.08 10.39 1.44 -1.42 2.07 5.46 

B and H -3.41 2.26 4.09 2.95 2.38 1.80 1.68 

Bulgaria 3.52 1.21 3.69 2.66 0.14 -8.47 0.46 

Croatia -0.63 1.68 4.11 -3.93 2.73 -1.08 0.48 

Czech R.  1.77 4.02 6.12 2.92 3.79 2.51 3.52 

Hungary -1.92 4.35 0.65 -12.45 -4.07 -0.02 -2.24 

Macedonia 3.12 7.42 8.43 5.18 6.30 9.76 6.70 

Moldova -5.16 10.59 15.51 20.93 19.29 -4.60 9.43 

Poland 6.17 9.17 14.28 1.39 3.64 6.06 6.79 

Romania 1.34 5.31 6.23 1.62 -3.38 -3.66 1.24 

Serbia 14.42 25.14 5.74 9.49 -4.81 0.56 8.42 

Ukraine -4.24 0.75 8.87 2.79 13.79 10.39 5.39 

Slovakia 3.13 5.92 8.13 3.27 4.59 6.48 5.26 

Slovenia 3.94 2.70 -1.94 -5.25 -17.11 -13.88 -5.26 

Average  3.38 

Source: International Finance Statistics (2015), World Economic Outlook Databases (2015) and author’s 

calculations 
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Figure 9:  Credit growth quarterly, prior and during the crisis for CESEE 

 

Source: International Finance Statistics (2015) 

The financial crisis especially affected capital flows from abroad that were transferred in cross-border 

forms of bank lending, in that the stress experienced by large international banks appeared to have 

limited the supply of cross-border lending. This finding is consistent with the general understanding 

that this period of financial crisis originated outside emerging markets.  Cross-border bank lending 

was one of the channels through which the crisis affected emerging markets (Figure 10). Banks from 

developed countries, in some form or another, were ordered by authorities to suspend credit to 

countries where they had their affiliations.  The Figure 10 shows that the reduction of cross-border 

bank lending from the third quarter of 2008 (red line) almost agrees with the trend in bank credit 

(green line). 

However, the crisis in the CESEE countries did not extend to the same extent evident in the rest of 

Europe. These countries experienced a moderate reduction of capital flows compared to other regions 

of the developing world (e.g., African countries and developing countries in Asia and Latin America). 

Although there was a reduction in cross-border lending, it was not as substantial as result from the 

operation of banks through "affiliates" (Allen, Beck, Carletti, Lane, Schoenmaker & Wagner, 2011). 

Many foreign banks had provided long-term loans in those countries and these could not be revoked. 

The characteristic and important feature for the region, during the financial crisis was there was no 

suppression of the major banks, as well as there were no significant problems such as devaluation of 

uncontrolled currencies, massive increases in unemployment, or disturbance of social order and no 

substantial slowdown of reforms in the region (Anastasakis, Bastian & Watson, 2011). 

In response to the negative external impacts, that affected the region, countries began to use different 

mechanisms to increase economic activity. As a first step to improvement of competition, 

depreciation of the currency was implemented, although some places could not use that mechanism as 

a result of a fixed exchange rate (such as Bosnia and Herzegovina, Bulgaria and Macedonia), 

“euroization” (as in Montenegro), or where the currency of the Eurozone applied. Measures were 

taken by the monetary authorities to increase liquidity and credit growth, which was driven by the 

private sector, by lowering key interest rates, reducing reserves, reducing the auctions of open market 

operations, implementing credit growth policies especially in local currency, avoiding exchange rate 

risk, abolishing tax on interest earned on deposits or even in the last case of state intervention in the 

banking sector (as in Montenegro) for avoiding bankruptcy. 

Nonetheless, looking at the steps in implementing monetary policy during the crisis, the state was 

more oriented towards achieving their primary aim, i.e., price stability, whereas as in 2008, there were 
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inflationary pressures in a large part of the country. Central banks later found themselves in difficult 

situations due to a stimulus of consumption with lower interest rates, to prevent the devaluation of the 

local currency, may have aroused inflation.  Therefore, at the end of 2009, countries with floating 

exchange regimes began monetary easing which lowered key interest rates, whereas for countries with 

fixed exchange rates, the central bank through open market operations, defended their currencies 

(Aslimoski, 2014). 

Figure 11: Credit growth before crisis and NPL during the crisis 

 

Pre-crisis period coincides with the period during the years 2005-2007 and period during the crisis 

coincides during the years 2008-2010. 

Source: International Finance Statistics (2015), World Bank Outlook Databases(n.d.) 

Conclusion  

High loan rates in the pre-crisis period were attributable to increased financial intermediation as a 

result of increased foreign capital in the banking sector in the countries of SEE and CEE. Also, these 

capital inflows in the banking sector, found a “hungry” market for investment in profitable projects. 

These pre-crisis years were also associated with a positive macroeconomic environment that helped in 

achieving high rates of credit growth. 

Credit during this period had a positive and significant correlation with capital inflows from abroad 

and the development of domestic economy. Notable, the loan rates were higher than the economic 

growth rate, a phenomenon known as "financial deepening".   

Figure 10: Cross-border claims vis-à-vis banks and credit growth Q1, 2006-Q2, 2011. 

 

Source: BIS (2015) 
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In addition in CESEE countries, had credit growth stages that were fragmented by the escalation of 

the global financial crisis and in developed countries, as well as developing countries, the financial 

crisis had obvious repercussions. 

The main factor of growth before the crisis, became the main factor of collapse during the crisis. 

Lending from abroad fell significantly, and this intimidated local banks, mostly subsidiaries of foreign 

banks, and thus loan rates approached zero. 

Non-performing loans increased in the period of crisis and this had a positive effect in relation to 

countries that had the highest rates of credit growth before the crisis. 

Monetary policy in the early appearance of the crisis, related more to inflation than a liquidity 

situation in the banking market. Thereafter, the smoothing of inflationary pressures, was oriented in 

support of liquidity and credit to stimulate growth. 
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CREDIT AND ECONOMIC REGENERATION AFTER  
THE FINANCIAL CRISIS IN CESEE 

Bekim Stafai1, Rilind Ademi2 

 

Abstract: The global financial crisis terminated lending growth rates in CESEE countries, and seven years after 

financial global crisis, bank credit still continues with depression rate. Demand and supply for bank credit are 

contracted, as a results of various factors. The paper tries to find the level of credit contraction and factors that 

may have affected it, as well as policy action which are being taken to improve bank performance. Economic 

activity on the other hand, despite the depressed credit growth rates seem to show a trend of regeneration. This 

phenomenon of increasing economic activity without the support of the loan seems is happening in this post-

crisis period in CESEE countries, although we must say that it remains undesirable phenomenon.  

JEL classification number: G21, G01, DOI: http://dx.doi.org/10.12955/cbup.v4.756  

UDC Classification: 336.7, 338.1 

Keywords: bank credit, financial crisis, economic activity.

Introduction  

In the spring of 2007, the crisis in the US subprime market breaks out very fast and consequently 

repercussions were felt throughout the world, especially in Europe. In one integrated financial world, 

where many assets were traded in the international market, the infectious effects were immediate and 

very much stressed out. The global financial crisis of 2008 erupted differently from previous crises. 

Compared with the other episodically crisis from before, when the low credit rates were part of the 

developing countries, this time, the crisis were more felt in the developed countries of the world, most 

of these countries still suffer from the effects remained in the global financial crisis, and emerging 

countries were generally resilient.  

Respectively, even in Europe the crisis spread out through many channels, most of them closely 

related to the cross-border financing and banking relations. 

 In this context, the liquidity channel was in a critical condition, causing liquidity drainage, driven by 

the major global banks. There was a big drop of the capital move, compared to the pre-crisis levels. 

There was also decline in cross border flows, and that consequently resulted caused the banks to do a 

consolidation of the interior domestic banking system. 

Also in CESEE the credit growth rates were interrupted with the escalation of the global financial 

crisis and as in developed countries, as well as in developing countries, the financial crisis caused 

repercussions consequences. The credit rise dropped to very low rate, and in some countries negative 

values were attained. The risk premises for credit giving were risen up, important economic indicators, 

FDI inflows, industrial production and exports deteriorated. The economic activity weakened very 

quickly, and many countries in the region experienced a large decline of the industrial production and 

the bank crediting began to be weakening after a long period of time. 

 However, the experience endured by the CEE and SEE countries wasn’t same as the experience of the 

developing countries. Except that during 2008 - 2009 the crediting level significantly decreased, but 

still with some exceptions it also recorded some depressive lending rates and created one uncertain 

perspective towards a future growth. 

The credit growth rates for the region dropped several times, with a growth rate of 31% average in the 

region during the years before the crisis, to an annual increasing rate of 3.38% after the crisis. On 

quarterly basis, the average before the crisis was 6.62% and with the emergence of the crisis reached 

up to 1%. What is worth mentioning here is that, these kinds of rates remain the same still 7 years 

from the crises emergence. Thus, the study aims to reveal the loan rates after the crisis, comparing it to 

other regions. Then, by using different data we present a complex of indicators concerning the factors 

of influence, or the applied policies for an improvement. With CESEE countries in this studies we 

referred 15 states that: Albania, B and H, Bulgaria, Croatia, Hungary, Czech Republic, Macedonia, 
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Moldova, Montenegro, Poland, Romania, Serbia, Slovenia, Slovakia, Ukraine. Some of the other 

countries in this region such as Turkey and Russia are excluded from the analysis due to the size and 

economic importance have as big countries, and also the Baltic states are excluded as a result of a 

different behavior of indicators that tend to analyzing. Also this paper didn’t attempt to examine 

whether each country was affected by the financial crisis, or what is the rate of infection from the 

financial crisis. It was generally accepted by many authors that 4th quarter of 2008 was a beginning of 

the financial crisis in the region. 

When in early September, officials of the IMF appeared before the media to report on the October 

2008 World Economic Outlook, the signs of crisis were beginning to appear at the CESEE countries 

and enthusiastic nuances faded that this region remained untouched by the wave of global financial 

crisis, so followed correcting projections on economic growth. The global crisis expanded rapidly in 

CESEE countries after mid-September 2008 through financial and trade routes, when the Lehman 

Brothers announced bankruptcy. Was a matter of weeks, when financial markets were frozen and 

international trade collapsed, hitting the region even worse than the most pessimistic expectations. 

Crucial in this study is the behavior of the economic activity and the credit. As shown by the indicators 

and by a simple correlation between these two variables, the economic activity has one increasing rate 

and one tendency for return to the pre-crisis rates, while the crediting activity has a depressive move. 

Credit activity and the post global financial crisis period 

The global financial crisis of 2008 came in different way from previous crises. Different from other 

occurrences with lower credit rates from the developing countries, this time on the focus of the crisis 

were the developed countries of the world, and most of these countries still suffer from the 

consequences of the global financial crisis, and emerging countries were generally flexible. 

But the experience endured by CESEE countries is different from the experience of the developing 

countries. Except that during 2008 - 2009 the level of crediting significantly decreased, moreover it 

recorded, with some exceptions, depressive crediting rates and created an uncertain perspective 

towards future growth. 

In figure 1 is shown the credit growth over the years, before and after the occurrence of the crisis. It 

seems that after major failures of credit rates during the crisis between 2008-2009, the credit remained 

quite weak bringing even shrinking credit rates.  

A saying is relevant for occasion, "when developed countries have cold, the developing countries get 

pneumonia”. This probably does not apply to all developing regions and should not be generalized, but 

from the chart we can see that it is relevant for CESEE country. After the credit boom, the crisis 

interrupts the high rates of credit growth (vertical red line) and from it, on average, loan rates from that 

point are close to zero (see the green line of the graph). But Turkey and Russia are an exception, since 

after a great decline of the credit increase in 2009, they started again with high rates of credit growth 

in both countries. 

From a different review and with the same outcome is represented the table below, where the credit 

growth rates for different countries is shown. Table 1 classifies the countries in 4 groups according to 

the credit growth for the period of Q2 2013 - Q2 2015. The first column indicates that credit in most 

developed countries is shrinking or at a very low levels (-10 to 0% increase quarterly), and for some 

countries there is a moderate increase. In contrast to this, the second column indicates that some non-

European countries show clear signs of improving credit rates. 

In the case of CEESE as a whole, very easily, with a few exceptions, can be noted down that the loans 

are at shrinking level, or moderate level, expressing once again a concern about possibility that these 

rhythms post crisis to be "normal" credit growth.  

Deleverage process, measured by loan/deposit ratio is still running3. However, in 2015 only three-

quarters of the banking group expect a reduction of the credit / deposit ratio, and from the chart we can 

                                                           
3 The loan-to-deposit ratio (LTD) is a commonly used statistic for assessing a bank's liquidity by dividing the banks 

total loans by its total deposits. This number, also known as the LTD ratio, is expressed as a percentage. If the ratio is too 

high, it means that banks might not have enough liquidity to cover any unforseen fund requirements; if the ratio is too low, 

banks may not be earning as much as they could be. 

http://www.investopedia.com/terms/l/liquidity.asp
http://www.investopedia.com/terms/l/loan.asp
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see that the years 2013 and 2014 were even worse in terms of the expectations of banks regarding this 

ratio. Most banks reported that they will continue with a stable level of credit / deposit ratio, while a 

few stated that they will even increase (EIB, 2015). From this we can see that banks are still not ready 

to return the rhythms of credit allocations as before the crisis, although it is worth mentioning that 

expectations compared to 2014 and 2013 were relatively improved (see figure 2b). 

Figure 1: Credit growth for different country and different region 

 

Source: International Finance Statistics (n.d.), Claims to private sector 

The financial crisis stroke precisely on the capital flows transferred from abroad in cross-border 

crediting ways, in one way the sufferings of most large international banks appear seemed to have 

limited the supply of cross-border lending. This finding is consistent with the general understanding 

that this period of financial crisis originally came out of developing markets. The cross-border bank 

crediting was one of the channels through which the crisis came in the developing markets. 

Consequently, higher levels of crediting before the crisis were correlated with the capital flows from 

abroad, through the bank subsidiaries of multinational banks. Thus, it is obvious that after a period of 

the crisis, such flows cannot be put to the pre-crisis levels.  

Cross-border claims continued still with a discriminatory strategy for the CESEE countries. Although 

there are six years since the occurrence of the crisis, yet powerful banking groups are reluctant to 

expand banking operations in these countries. In 2013-2014 (EIB, 2015), 60% of banking groups 

planned to reduce the level of bank operations in these countries, or to keep the same level and only 

40% expected an increase of operations (see Figure 3).  

According to the survey in the first half of 2015, there were signs of improvement although in a 

discriminatory level, where 55% of the groups expected to expand their operations (or to expand 

selectively). According to the survey, all of this came as a result of lower profitability, weakening the 

potential of the banking market and demand lowering.  
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Table 1: The average credit growth for the region and other countries 

 Developed Countries Emerging Countries  Southeast European 

countries  

Shrinking  Netherlands  

Austria 

Greece 

Irelend 

Portugal 

Spain 

- Albania 

Bulgaria 

Croatia 

Hungary 

Romania 

Serbia 

Slovenia 

Moderate Germany 

France 

Belgium 

Finland 

USA 

Japane 

Sweden 

Luxembourg 

South Africa 

Malesia  

Thailand 

 

Bosnia and Herzegovina 

Czech R.  

Macedonia 

Moldavia 

Poland 

Ukraine 

Slovakia 

Growing  - Brazil 

Indonesia 

China 

Qatar 

Egypt 

Mexico 

Russia 

Turkey 

Very growing 

 

- - - 

Note: The increase of the banking credit is calculated as a difference between the previous quarter for the period Q2 2013- 

Q2 2015. 

The average loan levels are determined based on these calculations: "The shrinking" represents the level of the crediting 

growth from (-10 - 0%); "Moderate" represents the level of the credit growth from (0-3%), "Growing" represents the level 

of credit growth from (3-10%) and "Very growing" represents the level of credit growth for more than 10%. 

Source: International Finance Statistics (n.d.), Claims on private sector, authors calculation  

 

Figure 2: Credit/deposit ratio after the crisis and the bank expectations for that  

a) bank credit/deposit ratio  b)Bank expectations for ratio 

 

 

Source: International Finance Statistics (n.d.) and EIB (2015) 
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Figure 3: Long-term strategy of the banking groups in CESEE (for 12 months) 

 

Source: EIB (2015) 

 

Figure 4: Total and supply, past and expected development; net percentages; positive figures refer to 

increasing (easing) demand (supply). 

 

Source: EIB (2015) 

Figure 4 shows the evolution of the supply and demand factors that affect in the limiting of the credit 

increase. If indicators are negative, that means things are getting worse in terms of the credit growth 

and vice versa. According to the graph, the climate and conditions on the side of the demand were 

deteriorating and then got stabilized, especially after 2014, being shown as positive. On the side of the 

supply, things were worse. 

The next question is what do the banks expect? Will the conditions be getting improved or worsening? 

During the next six months (the trend with discontinued lines) bankers will expect an improved 

situation (especially on the demand side). 

Whereas, in order to reveal exactly the factors that shrink the crediting offer, and if it is in an uncertain 

state after the crisis, the following figure can show it better. At this one where indicators are positive it 

means that crediting conditions are improving and vice versa for the negative values. 

The non-performing loans and the regulatory environment at the local level as well as at international 

level, occur to be the main factors that mainly limit the crediting offer. This graph is also consist of 

indicators of 2013 (the green triangles in figure 5), where it shown that almost all local or international 

factors have one negative impact on the credit supply offer. However, recent research indicates that 

only the non-performing loans and the regulatory environment remain elements that restrict the credit 

supply. 
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Figure 5: Factors contributing to supply conditions (credit standards) – (net percentage; positive 

figures refer to a positive contribution to supply) 

 

Source: EIB (2015) 

Policy activity  

According to the table presented above, the credit growth in the countries of SEE and CEE, but also in 

the euro zone was shrinking or moderated, which means that the credit increases are either negative, or 

at the most can have an increase up to 3% on quarterly basis. Under these circumstances it was very 

necessary by the policy makers to restore the economic activity through an increased support for 

crediting. For this we rely on a study of IMF done in 2013 for 42 countries, among which the countries 

of CESEE published in Global Financial Stability Report (GFSR –The General Report for Stability 

and Finance).  

 

Figure 6 : The relative number of the policies for credit supply and demand for different countries  

 

Source: International Monetary Fund (2013) 
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Table 2: Crediting Policies applied from 2007 

 Expansion of credit supply Supporting policy for credit 

demand 

 Monetary 

Policy1 

Fiscal 

Crediting 

Programs2  

The support of 

Finance 

Regulations 3 

Masses of 

the Market 

Capital4 

Banking 

Restructure 5 

Corporate debt 

restructuring 

Households 

debt 

restructuring  

Eurozone        

Austria Y    Y   

Belgium Y Y  Y Y   

Estonia Y     Y Y 

Finland Y       

France Y   Y Y   

Germany Y Y   Y   

Greece Y Y   Y Y Y 

Ireland Y Y   Y Y Y 

Italy Y Y Y Y Y Y Y 

Netherland Y Y  Y Y   

Portugal Y Y   Y Y Y 

Slovakia Y       

Slovenia Y Y Y  Y Y Y 

Spain Y Y  Y Y Y Y 

CESEE        

Albania   Y   Y Y 

B and H     Y   

Bulgaria   Y     

Croatia Y Y Y   Y  

Czech         

Hungary Y Y     Y 

Letonia     Y y Y 

Lithuania  Y     Y 

Macedonia Y Y Y     

Moldovia Y     Y Y 

Montenegro  Y      

Poland  Y      

Romania  Y Y   Y  

Russia Y Y Y  Y   

Serbia Y Y Y  Y Y  

Turkey        

Ukraine Y Y   Y Y  

Note: This table lists the various policy measures undertaken since 2007 excluding the scope, duration or effectiveness of these policies. 

Detailed tables with data on various policy measures is available online: http://www.imf.org/External/Pubs/FT/GFSR/2013/02/pdf/appendix2_1.pdf 

1) Monetary policy - central banks used monetary instruments in order to stimulate supply and credit demand. 

2) Fiscal programs - many national budgets have tried to promote corporate loan or mortgage through credit expansion directly or through 
subsidies. 

3) Attentive Regulators have established measures designed to facilitate the restrictions on bank balance sheets due to the creation of new bank 

loans. 

4) Measures of market capital – For promoting diversification with financing options of the firms, many governments have made efforts to reduce 

the barriers for the issuance of bonds to SMEs and to promote loans security to SMEs and households debts. 

5) The bank restructuring - Many governments have recapitalized the banks, have implemented programs to purchase troubled assets and provided 

bank guarantees for existing assets. 

6) Corporate debt restructuring - To facilitate the corporate debt, which had a depressive credit demand, many governments had undertaken 
measures to restructure the corporate debts through the state property banks and through the management companies with assets that took over the 

troubled assets of the banks. 

7) Household debt restructuring – One similar strategy with debt restructuring in the corporate, was of some governments which tried to facilitate 

the family debt restructuring by implementing restructure programs of family debts. 

Source: International Monetary Fund (2013) 



CBU INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 

MARCH 23-25, 2016, PRAGUE, CZECH REPUBLIC  WWW.CBUNI.CZ, WWW.JOURNALS.CZ 
 

 161 

This study aims at identify all the activity being taken in various countries for the recovery of the 

banking activity. On the supply side, there are 50 separate policies put in 5 categories: monetary 

policy, fiscal crediting programs, supportive regulations of the financial sector, measures in the       

capital market and banks restructure. On the demand side, there are measures related to the         

corporate and households’ debt restructuring. Most of the countries have used a combined policy or 

taken measures to support both demand as well as credit supply. From the factors affecting the 

shrinking of the credit mass as mentioned above, these policies are intended to eliminate the 

restrictions mentioned due to its improving credit measures. But this does not mean that these 

measures are recommendable. For its clarification, some can be effective or under certain 

circumstances may be accompanied by higher costs than benefit. The study aims to make a full 

scientific research on the measures adapted from 2007. In Table 2, the cells with the letter "Y" 

describe the measures that have been implemented. It does not describe the specific measure being 

taken or how profound it was, or how effective was it. 

One thing that can be noticed in the table is that the amount of bank restructuring is less used in the 

SEE countries and CEE compared to developed European countries. This means that the banks in 

developing countries were less infected with active "toxics", and once again it shows that the origin of 

the crisis, this time, came from the developed industrial countries.  

From table 2 and figure 6 is obvious that the policy of expansion of credit supply were more used 

especially monetary policy measures, measures of fiscal policy and the banking restructuring. As it 

appears from the table the capital market measures which means relief for the issuance of bonds and 

SME loans and the securitizations of the credits was not practiced in none of the countries of SEE and 

CEE. 

On the demand part, the picture has more mixed nature. For some European countries that dealt with a 

more robust crisis (as Greece, Ireland, Spain, Portugal) there was an implementation of the policies for 

corporate debt restructure as well as for households. 

It is worth mentioning that most countries were based on a variety of policies, supported by the supply 

as well as by the demand for credit, recognizing the same time that these are often complementary 

(Jazbec, Towe, Piñon, & Banerjee, 2015). 

From the results and research it turned to be that the developing CESEE countries have implemented a 

number of less measures for credit support, perhaps from the tiny monetary and fiscal spaces for a 

maneuver (see Table 2 and Figure 6). 

The Credit and Economic recovery after the financial crisis  

The importance of bank crediting for the improvement of economic activity is well developed and 

generally its theories are well known. Bank credit finance investments, working capital, technology 

and consumer components. A disruption of credit, driven by the economy can cause contractions in the 

economic activity. From a large number of studies and a long-term perspective, credit mass were an 

important factor for the economic development. But the economic activity recovery with no credit 

increase shouldn’t be interpreted as a surprise. The slow recovery of credit is even a common 

characteristic of the process of recovery from a financial crisis or an economic stagnation of a 

developing country. So the improvement of the output without improving the credit is not a rare 

phenomenon. One of the first researcher who documented this phenomenon (Calvo, Izquierdo, & 

Talvi, 2006) described it as a miracle where "Phoenix rises from its own ashes," with no help from the 

credit. It was revealed that after an economic and financial crisis, the output tends to return soon to its 

pre-crisis level, but practically with no revival of the bank crediting and the investments remained at 

low levels (which can be seen from the figure 7). 

These theories and assertions seem to be true for the CESEE countries in the period after the global 

financial crisis, where the GDP growth rates tended to return to the pre-crisis levels but not the credit. 

The data in the following charts for the GDP rates and credit measures were taken by the IMF 

(International Financial Statistics) and were processed by the Hodrick Prescott filter (Λ = 1600) on 

quarterly basis, in order to benefit the long-term trend line. 
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Graph 7: Relations credit-economic activity for the CESEE countries 

a) Actual crediting rate and the credit trend for the CESEE countries, on quarterly basis  

 

b)The real increase of the GDP and the increase rate of the GDP for CESEE, on quarterly basis 

 

c) The economic increase and the bank crediting increase in CESEE 

 

Source: International Finance Statistics (IFS) (n.d) and author calculations 

The indication for the credit and the GDP are an average of the countries from the region. From the 

figures we can see that the GDP with the dropped down quickly (red dotted line), but the trend began 

to improve and from 2014 recorded an increasing rates of 2%. Whereas, on the other hand, the credit 

rate rise were cut out during the crisis (red dotted line) and trend of loan rates had no improvements, 

approaching to zero level, and it became even negative. As it is shown in the figures, countries were 

concerned with an attempt to support the economic recovery with no crediting. But, as pointed out 

earlier, this phenomenon, isn’t rare, the economic activity are usually revitalized without the support 

of credit, especially in developing countries. 

To explain this paradox of an economic growth without an increase in credit (Biggs, Mayer, & Pick, 

2009) used a model of one closed economy to show whether loan rates are important for the increase 

of the output after a financial crisis. One of the reasons of this growth, is that the loan rates stops the 

decreasing rates, even when they get negative.  
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Another reason is that the link between the economic activity and the credit is different in different 

periods. In ‘normal’ periods, the credit measures and credit rates, as well, are important for the credit 

growth, while in the period of financial instability, the credit growth loses its importance as one 

influencing in the economic growth. 

Another reason is that the level of financial intermediation is over shadowed by the events that have 

hindered the credit supply (credit booms or banking crises). This explanation is based on the findings 

that industries that are more dependent on external financing seems to have grown less during the 

crediting recovery (Abiad & Dell’Ariccia, 2011) 

Table 3: Average annual growth of the real GDP (%) during the first three years of recovery  

  Observations First three years  

“Normal” Recovery 157 8,6 

Recovery with low credit 54 4,8 

Source: Bijsterbosch & Dahlhaus (2011) 

One conclusion from these studies can be found, despite the findings from the output, as it is returning 

the increase rate with no credit return, but still regeneration with low rates is less "desirable". From a 

study of 86 countries with low or medium income (Bijsterbosch &, Dahlhaus, 2011), for a period from 

1970 to 2009 is obvious that for the first three years, the economic recovery is higher, on average 

8,6%, compared to the periods where the credit is not present, where the average increases to 4.8%. 

Also, from this is obvious that the economic recovery with no credit support is not something 

impossible, and 1/3 of the cases included in the study are with no credit support. 

These indicators reflect that the economic recoveries with no credit support are slower and with lower 

rates. 

Conclusion 

The emerge of the financial crisis, significantly disrupted the credit rates in the CESEE countries. The 

declining and depressive rates, are still present, 7-8 years after the occurrence of the crisis in this 

region. These countries, with a large foreign capital in the banking sector, were significantly affected 

by an interruption of crediting from large banking groups run through their subsidiaries in the region. 

Even during these years, more than half of the banking group, plan and anticipate the reduction of 

bank operations in the region of SEE and CEE countries. The problematic loans and the regulatory 

environment seem to be one of the factors that negatively affect the credit supply. These countries 

have created an economic environment with the economic growth recovery trends, tends to return to 

its pre-crisis climate, without crediting support. Apparently this is treated as a normal phenomenon 

after a period of economic and financial crisis that severely hit banking liquidity. Regardless of this, 

from the statistical evaluations it is concluded that the economic recovery without credit re-activation 

is less desirable. 
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BUSINESS CAPABILITIES AND HR KNOWLEDGE’ AS THE CRITICAL FACTOR 
OF DUE DILIGENCE IN PRE-ACQUISITION PHASE 

Alen Sacek1, Baiba Šavriņa2

 
Abstract:	Previous theoretical research has argued that due diligence in the pre-acquisition phase is traditionally 
oriented towards legal and financial matters. However, in the innovation-driven market environment, where 
firms need to maintain competitive strength, business skills and knowledge play important roles. Despite this 
difference, the due diligence research continues in traditional areas, e.g., financial history, legal and commercial 
liabilities, and tax issues. Hence, the problem may arise in acquirers overpaying or mistakenly rejecting a target 
firm. There is a need for assessing ‘Business Capabilities and Human Resources Knowledge’ for due diligence 
in the pre-acquisition phase. Based on a fundamental review of critical factors in mergers and acquisitions, this 
study seeks to examine the inclusion of this factor in due diligence during pre-acquisition. The research method 
includes a cross-sectional survey among firms with cross-border acquisition experience. The results of the 
empirical research provide reasonable support towards the organizational learning theory, suggesting that the 
more the acquirer learns about the critical factor, “Business Capabilities and Human Resources Knowledge”, the 
better the acquisition success. These results highlight the importance of expanding the traditional due diligence 
view by including this critical factor as the integral part of the pre-acquisition investigation.  

JEL Classification Number: G23, G34, DOI: http://dx.doi.org/10.12955/cbup.v4.757  

Keywords: Business capabilities, cross-border, due diligence, acquisition, acquisition premium, synergy effects.  
 

Introduction 

The waves of mergers and acquisitions has increased since the late 1990s and early 2000s, especially 
in terms of cross-border acquisitions. Cross-border acquisitions concentrate on sectors with intensified 
global competition and market pressures of falling commodity prices, excess capacity, and rapid 
technological change. At the firm level, competitive advantage arises from the existence of firm-
specific intangible assets (e.g., production knowledge, employee skills, and management competence). 
This has been enhanced by the rapid technological advances and growing knowledge intensification in 
the industries. Firms have supplemented organic growth by acquiring specific knowledge and business 
capabilities to accelerate the pace of innovation and maintain or develop a new competitive advantage 
(Makri, Hitt & Lane 2010). While the outcome of such endeavors is covered by the academic research, 
the assessment of this risky undertaking, prior to signing an acquisition contract, is not often 
performed. Past research  has focused more on integration during the post-acquisition phase for the 
factors for crucial success (Hitt et al., 2009). However, integration is heavily bound to a set of 
resources being sought in the acquisition. This research aims to describe an issue that, until now, has 
received little attention in the literature, namely, the effects of ‘Business Capabilities and Human 
Resources Knowledge’ in cross-border acquisitions.  
Review of the Academic Research  

According to King et al. (2004), operating synergies allow firms to increase their operational 
efficiency and their operating income from existing assets, increased growth, or both. As these impact 
margins, returns, and growth, they impact the value of the firms involved in the acquisition.  
The critical factors determine success or failure of business, or in the context of this research, the 
cross-border acquisition results (Tewes, 2001). The acquirer must have a clear picture of their own 
strengths and weaknesses and consider opportunities and threats the acquisition might bring (Gomes et 
al., 2013, p. 19). Typical motives of cross-border acquisitions are potential synergies and acquisition 
of special knowledge and skills to enhance competitiveness in the industry. Hitt et al. (2009) argued 
that innovation had become an increasingly important determinant of value creation in many 
industries. Furthermore, acquiring existing foreign business expanded their own set of resources in 
knowledge base, human resources, business capabilities, and an established market access and 
reputation (Firstbrook, 2008, p. 54; Shimizu et al., 2004, p. 311; Cullinan et al., 2002, p. 5). Such 
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resources strengthen an acquirer's endowment, are complementary, and enable leverage of existing 
resources (Phene et al., 2010, p. 757). The problem lies in the assessment of their potential, as the 
acquiring firm does not have full scope of the information necessary to determine the acquisition price 
or the suitability of the complementary resources the target may bring. This gap in information status 
is the information asymmetry problem. Strategic management researchers use these insights to 
understand the reasons for failure in the mergers and acquisitions and to identify ways that managers 
can cope with the challenges presented by the difference in knowledge between acquirer and seller 
(Reuer, 2005, p. 15). Acquirers identify and evaluate acquisition targets on the basis of their existing 
knowledge and the information they gain through different contexts for searching information, such 
as, thorough a risk assessment during the pre-acquisition phase. Implicitly, information asymmetry 
carries the risk of improperly evaluating assets, leading to an overpayment (Mukherji et al., 2013,  
p. 40).  
In the acquisition, the acquirer and the seller have different information bases, which may partially 
explain incorrect evaluations. A detailed investigation during the pre-acquisition phase creates an 
adequate information basis and supports decision-making, avoiding possible overpayment. The 
investigation needs to extend to identifying the domains of information required to achieve an 
informed acquisition. This process mostly conforms to the exploratory learnings (Barkema & 
Schijven, 2008; Collins et al., 2009; Very & Schweiger, 2001). The exploratory nature of such 
learnings ensures that all major information is evaluated during the pre-acquisition.  
The main reason for failure in cross-border acquisitions is an improper acquisition price and 
unrealized potential for synergy (Hitt et al., 2009, Collins et al., 2009). When valuing the target firm, 
the acquiring companies often rely on market-based price measures, which reflect the acquisition 
prices of recent comparable transactions, neglecting the potential value for the specific buyer. 
Malhotra and Zhu (2013, p. 272) indicated that the theoretical perspectives of an acquisition premium 
mostly rely on synergies, bargaining power, managerial hubris, or information asymmetry. The main 
conclusion of their studies, however, show the acquirers are oriented by comparable acquisitions 
rather than by detailed investigation of critical factors during pre-acquisition. Hence, to avoid such 
overpayments and the devaluing of target firms, adequate evaluation, based on reliable and complete 
information is needed during the pre-acquisition phase. Such an investigation is due diligence, where 
the information is mainly based on publicly available data and external expert interviews (Adolph et 
al., 2006, Brauer, 2006, p. 775). Due diligence comprises a detailed investigation and risk assessment 
of a wide area of the targets specifications, either quantifiable or non-quantifiable (Angwin, 2001, p. 
33; Hopkins, 1999, p. 233; Knecht & Calenbuhr, 2007, p. 425). Diligence can require assessing the 
competitive strength of the target, the critical capabilities, resources needed to be retained, and the 
operating models to be adopted across the whole organization. As the transfer of business capabilities 
and knowledge enriches an acquirer’s value chain, these factors need to be adequately assessed. The 
review of the potential for synergies and the expected cost is the core task in due diligence, which is 
considered the most important motive for the intended acquisition (Hopkins, 1999, p. 212).  
Components of the Critical Factor Business Capabilities and Human Resources Knowledge 

This research focused on the business capabilities and human resources knowledge, and this involved 
determining the components. Traditionally, due diligence does not usually consider the employee’s 
skills and knowledge in an evaluation. However, in a risk-oriented environment, the acquirer 
understands the risk associated with the value of the acquisition decreasing when productive 
employees leave or where knowledge resources are not identified and evaluated. Hence, the primary 
research task was to assess the influential factors from the perspective of the acquiring firm. 
Furthermore, the influential factors required extensive investigation during the pre-acquisition phase. 
A detailed evaluation of technological competence, as a complementary resource for creating value in 
the success of subsequent acquisitions, was based on the absorptive capacity. The more similar the 
technological knowledge, the more productive is the assimilation and commercial exploitation of the 
acquired firm’s knowledge (Makri et al., 2010).   
In terms of human resources and workforce capabilities (operational level),  research has shown that it 
is essential to consider such factors because of their strong influence on the success of a transaction 
(Schuler & Jackson, 2001, p. 243; Perry & Herd, 2004, p. 13). The firm’s value of the target company 



CBU INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 
MARCH 23-25, 2016, PRAGUE, CZECH REPUBLIC  WWW.CBUNI.CZ, WWW.JOURNALS.CZ 
 

 166 

is tied to intangible assets, which include human resources and specific knowledge of skilled people. 
The main factors regarding human resource knowledge are the capabilities of the workforce and 
management that lead ambitious projects. High numbers of acquisitions have failed because an 
acquirer neglected to identify the risk involved with integrating a target that had dissimilar 
management skills or operational processes (Perry & Herd, 2004, p. 13). Management capabilities 
have significant effects on the integration of the acquired unit, and these need to be involved in 
forming and implementing the integration (Kissin & Herrera, 1990, p. 4; Perry & Herd, 2004, p. 18). 
During the acquisition phase, managers communicate and motivate employees and stakeholders 
regarding the planned acquisition. Also in the post-acquisition phase, the role of the managers is most 
necessary, because the turnover rate of key employees is a frequent problem, resulting in a poor 
acquisition (Krug 2009, p. 34; Harding et al. 2007, p. 125). The due diligence phase is the time to 
assess the management potential and commitment in the target firm (Marks & Mirvis 2001, p. 90). 
The capabilities on an operational level that will be needed in the future to complement products and 
services or create synergies and values need to be identified through a detailed risk assessment (Price 
et al. 1998, p. 22). Especially, firms with plans for acquiring capabilities for innovation are interested 
in identifying and retaining intellectual capital and knowledge (Lemieux & Banks 2007, p. 1413). 
Knowledge is considered the most strategically significant resource in the organization. Knowledge 
management and merger acquisitions are related in transforming companies through organizational 
change and acquisitions. The combined knowledge creates synergies and allows the new organization 
to gain a further competitive advantage. Thus, the acquirer’s ability to create and utilize knowledge 
efficiently and effectively is crucial (Lemieux & Banks 2007, p. 1416). Porrini (2004) argued that, by 
knowing how knowledge can be shared within the organization, an acquirer is able to use such insight 
in decisions required of the pre-acquisition phase. By conducting a ’knowledge due diligence’, the 
acquiring firm can determine the potential for sharing knowledge with the target firm. ‘Knowledge 
due diligence’ refers to assessing whether combining the firms will enable the sharing of knowledge 
between them, with the acquisition creating synergies and increase efficiencies. The pre-assessment to 
identify insufficiencies in the target’s capabilities and the potential for leverage is a part of ‘improved 
due diligence’ (Perry & Herd 2004, p. 13). Accordingly, the crucial task is the evaluation of the 
adaptation and leverage of complementary businesses and their management capabilities to achieve 
operational synergy. In summarizing, ‘Business Capabilities and Human Resources Knowledge’, as 
the critical factor of pre-acquisition due diligence, has four components:  

1. Business capabilities are distinct competencies that work together in a system and are 
organized to support a company’s strategy, integrate different human resource profiles, 
processes, and technologies;  

2. Technological competence includes the technological knowledge embodied in products, 
processes, and knowledge of the workforce to deliver inventions;  

3. Management competence include the managerial skills within the firm to efficiently use the 
firm’s resources; and 

4. Workforce capabilities are connected to industry specific education and the working experience 
of the operational and management personnel. This builds the ground for successful realization 
of technological knowledge and combined synergies.  

Approaches for measuring the acquisition success vary between subjective (qualitative assessments for 
synergy realization) and objective measurements (accounting and financial performance). Schoenberg 
(2004) clearly stated that use of expert informants for a subjective assessment is suitable when 
multiple measures of acquisition success have been considered. This study’s questionnaire included 
six questions about performance and six about meeting expectations. The results were weighted 
according to the acquirer’s attributed importance. In this research, the acquisition success was based 
on degree of synergy (Schoenberg, 2004) in terms of research and development, service and 
manufacturing, and asset utilization. The research hypothesis is that pre-acquisition due diligence 
positively influences cross-border acquisition success and the four critical factors: business 
capabilities, technological competence, management capabilities, and workforce capabilities and 
human resource (HR) knowledge, in due diligence during the pre-acquisition phase. The research 
framework scheme is summarized in Figure 1.    
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Figure 1: Model of business capabilities and acquisition success (operational synergy effects)  

 

Source: Author 

In addition, these research results were compared to secondary retrieved data of goodwill impairment, 
which served as a dependent variable. Goodwill impairment arises when the price paid for a target 
firm exceeds the fair value of the firm’s net assets, which the acquirer recognizes from its consolidated 
financial statements. A cause of goodwill impairment is overpayment at the time of the original 
acquisition. Connected to the due diligence during the pre-acquisition phase, it may exist as a certain 
relationship of the firm’s due diligence intensity and the subsequent value of the acquired companies. 
Consequently, goodwill assessment is an appropriate approach when the question arises as to whether 
the acquisition has been successful or not. 
Research Methodology  

A detailed questionnaire was designed and sent to firms involved in cross-border acquisitions. The 
data collection followed the method of judgement sampling, as accessing the data in the mergers and 
acquisitions industry was difficult because of confidentiality (Appelbaum et al. 2009, p. 42). Data 
were based on the experience of cross-border acquisitions of German automotive firms in the 
European market. The population consisted of members of the German Association of Automotive 
Industry (GAAI), which comprised automobile and other vehicle manufacturers, systems and module 
suppliers, and other car part manufacturers. Approximately 80 per cent of the GAAI members were 
medium-sized companies, based on the number of employees (above 250 employees). A defined 
criterion or the acquisition was acquiring more than 50 per cent of the firm, as this ratio leads to full 
control and consolidation within the financial accounts of the acquirer. The considered time-frame was 
from 2006 to 2013. The total acquisition volume was €41.2 bn (378 acquisitions), of which €15.9 bn 
involved the 85 acquisitions that were included in the present survey. The sample population was 
derived and tested for bias and other inconsistencies. In addition to comparing the models of primary 
and secondary data, to reduce bias, incorporating the methods from Podsakoff et al. (2003) and 
MacKenzie and Podsakoff (2012, p. 549), this study performed the following procedural remedies:  

1. The questionnaire included questions that were thematically separated into independent 
variables (critical factors) and a dependent variable (acquisition success) in the survey 
instrument;  

2. The statistical test, Harman’s single factor, was used to validate the absence of bias; 
3.  A non-response bias was investigated by comparing respondents with non-respondents, 

directly along the dimensions of relative acquisition size (number of employees) and 
acquisition experience. The non-respondents had either low acquisition volume or no 
acquisition experience, so that the inclusion of other firms would not change research results.  

With these measures, the sample was deemed representative and not biased, and that it was 
appropriate for testing the model on critical factors in due diligence during the pre-acquisition phase of 
cross-border acquisitions. 
The research was based on a cause-and-effect relationship, whereby the measures in the pre-
acquisitions phase were connected with the post-acquisition success using univariate and multiple 
regression analyses according to the criteria for quantitative research in social science, and relying on 
the methods of Crown (1998) and Backhaus et al. (2003). Primary data were supported by secondary 
data in a separate model. The secondary data regarding goodwill were retrieved from annual company 
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statements. Specifically, a correlation analysis of the model variables and regression analyses with on 
the data for a quantitative analysis of critical factor business capabilities for due diligence during pre-
acquisition. 
Results and Discussion 

The dependent variable presented a Cronbach’s Alpha of 0.91, which indicated high reliability. The 
measurement of the reliability of the categories used as independent variables, the Cronbach’s Alpha, 
was calculated to indicate the acceptable level of reliability. For the decision of further testing, the data 
were checked for abnormalities and possible suitability of regression analysis. The correlation matrix 
indicated moderate correlations rather than strong correlations (Table 1).  
The Pearson’s r for the correlation between the model variables was above 50 per cent, indicating a 
positive relationship between all included variables. The correlation between the independent variables 
and the acquisition success was strong for technological competence and the business capabilities, 
indicating that changes in these variables were strongly correlated with changes in the acquisition 
success. The results of the correlation analysis indicated that the explanatory variables had a strong 
relationship with acquisition success. 

 Table 1: Correlation analysis of the model variables, calculations based on survey results (n = 85) 

Sig. 2-tailed Test Business 
Capabilities 

Management 
Competence 

Workforce 
Capability 

/ HR 
Factor 

Technological 
Competence 

Synergy 
Level 

Success 

Business	
Capabilities 

 1 0.654** 0.512** 0.707** 0.725** 
 0.000 0.000 0.000 0.000 

85 85 85 85 85 

Management 
Competence 

0.654** 1 0.517** 0.567** 0.590** 
0.000  0.000 0.000 0.000 

85 85 85 85 85 
Workforce 
Capability / 
Human 
Resources 
Factor 

0.512** 0.517** 1 0.504** 0.560** 
0.000 0.000  0.000 0.000 

85 85 85 85 85 

Technological 
Competence 

0.707** 0.567** 0.504** 1 0.888** 
0.000 0.000 0.000  0.000 

85 85 85 85 85 

Synergy Level 
Success 

0.725** 0.590** 0.560** 0.888** 1 
0.000 0.000 0.000 0.000  

85 85 85 85 85 
**Correlation is significant at the 0.01 level (2-tailed). 

 

Source: Author 

Table 2: Model summary, calculations based on survey results (n = 85)  

  Estimate p-value VIF  
(Intercept) 0.262 0.552   
Business Capabilities and HR Knowledge 0.865 0.000 1.9 

Adjusted r-squared: 0.4642, F-statistic: 73.78 on 1 and 83 DF, p-value: 0.000 
 

HR: human resource; VIF: variance inflation factors 

Source: Author 
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To measure the predictive capability, a regression analysis was performed. The results of the 
regression model are shown in Table 2.  
There was a positive relationship between the critical factors in due diligence, the business capabilities 
and HR knowledge, and the acquisition success in cross-border acquisition. The significance score (p-
value < 0.000) indicated the relationship was significant, with acquisition success being attributed to 
the critical factor ‘Business Capabilities and HR Knowledge’. As usual for linear regression models 
using one independent variable, the p-value for its coefficient corresponded to the F-statistics. The 
predictive influence was strong as increasing ‘Business Capabilities and HR Knowledge’ led to a 
0.865-unit enhancement in acquisition success. According to the model’s strength, the F-statistic was 
above the critical value (confidence level 0.999) in all four regressions. It can be supposed that the 
models, as a whole, predict the dependent variable. In terms of explanatory power, the r-squared 
statistic of 0.4642 indicated that the model’s overall power and the extent to which the variables in the 
model explained the variation of the dependent variable acquisition success was high. Overall, the 
results of the regression analysis supported those of the correlation analysis that focused on the joint 
effects. 
To match the research results with secondary data, determinants of the firms’ goodwill impairment 
were estimated by linear logistical regression. Table 3 shows the test results, with a differing 
dependent variable, i.e., the impact of goodwill impairment of the acquired firm. 

Table 3: Model with use of secondary data (logistical regression analysis), calculations based on 
survey results (n = 85)   
  Estimate p-value VIF  
(Intercept) -11.576 0.149   
Business Capabilities and HR Knowledge 3.353 0.018 1.9 

Pseudo-adjusted r-squared: 0.6109; F-statistic: not applicable 
 

Source: Author 

The criteria were rated by ‘Yes’ or ‘No’, with the variable equaling one for ‘Yes’, when the goodwill 
was impaired or the firm had been sold within the given period, and a zero for ‘No”. The critical factor 
variables remained the same. Table 3 shows the adjusted r-squared, explaining 61 per cent of the 
dependent variable variation. The high adjusted r-squared with ‘Business Capabilities and HR 
Knowledge’ and ‘Goodwill Impairment’ indicated highly predictive powers, supporting the research 
results from the primary data analyses. 
The hypothesis was that “Business Capabilities and HR Knowledge” was a critical factor in due 
diligence during the pre-acquisition phase. This critical factor was shown to relate the acquisition 
success, which was measured on individual and joint effects by using primary and secondary research 
data. The individual components were operational business capabilities, technological competence, 
and workforce capabilities and human resource knowledge. The skills of business and technological 
capabilities of the workforce, which are crucial elements for clear focus to continue in realizing 
synergies of operations in the value chain of the automotive industry. The acquiring firm needs to 
prove the suitability of the target firm’s intangible resources. Laabs et al. (2011, p. 86) and Laabs and 
Schiereck (2008) showed that lack of experience in evaluating such skills will negatively impact long-
term acquisition success, confirming the relevance of this critical factor. The importance of employee 
capabilities and business capabilities as critical factors, contributing to acquisition success, were 
confirmed, concurring with findings of prior research (e.g., Shimizu et al. 2004; Perry & Hard 2004; 
Harding & Rouse 2007; Krug 2009). The high significance of human resource knowledge conforms to 
prior research findings regarding firms that acquired capabilities for innovation and human capital 
(Lemieux & Banks 2007, p. 1413). In concluding, the results of this research conform to specific 
research results relating to the automotive industry.  
Conclusion 

The research provided empirical support for the notion that the business capabilities and HR 
knowledge are critical factors in the due diligence during pre-acquisition. The hypothesis was 
supported, in that ‘Business Capabilities and Human Resources Knowledge’, consisting of four 
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explanatory variables (management competence, technological competence, workforce capabilities, 
and business capabilities) enhanced the success in cross-border acquisitions. The results also indicated 
that such critical factors have significant effect on acquisition success relating to the degree of 
operational synergies. These two areas create the main asset in the realization of synergy values in the 
post-acquisition phase.  
This finding has certain implications for future research on acquisitions. It suggests that research 
related to cross-border acquisitions should take a broader look at the factors that influence post-
acquisition success. This study’s research results reveal the necessity for including the critical factor 
‘Business Capabilities and Human Resources Knowledge’ in the pre-acquisition phase for due 
diligence. In this context, during pre-acquisition, including factors of business capabilities and human 
resources knowledge in due diligence should be integral for each acquiring firm to avoid overpaying 
the target firm or declining the acquisition of a suitable firm due to an undiscovered potential for 
synergy.  
The findings provide reasonable support for the underlying exploratory learning theory, that acquiring 
target specific knowledge helps to balance information asymmetry. The inclusion of the secondary 
data for goodwill impairment reflected the positive relationship of the goodwill impairment and the 
pre-acquisition assessment of the business capabilities and HR knowledge.  
The research results showed that the more information the acquiring firm obtains on ‘Business 
Capabilities and Human Resources Knowledge’, the more it learns about the target firm and decreases 
the likelihood of information asymmetry. The learning occurs through assessing critical factors in the 
due diligence undertaken during the pre-acquisition phase. The results of the due diligence must be 
part of the planning for determining an achievable degree of synergies. The findings on due diligence 
and the potential for synergies should create the basis for a fair bidding price by the acquirer or 
alternately, lead to rejecting the acquisition.   
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CREDIT INDEBTEDNESS AS CONVERGENCE CATALYST OF ECONOMIC 
REGENERATION IN THE V4 COUNTRIES  

Martin Hudec1 

 

Abstract: Financial institutions perform an important role as financial intermediaries in the financial market of 

the Visegrad group of four countries. These institutions ensure the smooth transfer and redistribution of funds 

from the various economic players with surplus savings to those who need freely obtainable funds through loans. 

This transfer and redistribution essentially accelerates the convergence of the four countries economics, through 

creating consumer debt closer to that of the developed and competitive western economies. The purpose of this 

paper is to research available statistics to evaluate and compare different aspects, conditions, and development of 

consumer credits in these four countries in terms of their progress with economic recovery, as a part of 

convergence after the crisis period, in Central Europe.  
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Introduction 

Financial institutions represent financial intermediaries, as a basic part of the financial system and 

market, whose main task is to facilitate the movement of funds between various economic players. In 

this case, an offer of available financial resource, in the form of savings for various economic players, 

meets demand for funds to use as investments. For efficient operation and use of the banking system in 

the four countries of the Visegrad group (V4), it is vital that the group’s markets have a sufficient 

number of economic players willing to entrust their savings in the banks as well as a sufficient number 

of players willing to rely on the financial system in the event of money shortage.  

Furthermore, financial institutions, such as banks, allocate and redistribute the surpluses (savings) of 

the economic players, embodied in the structure of loans, to those who have a demand for available 

funds to finance their investment plans. Institutions that provide financial services play an important 

role in restoring and sustaining economic growth in the V4 countries by maintaining the balance 

between risk, return, and liquidity over time. Central banks in those countries control the money 

supply, whereas the commercial banks ensure the flow of funds between different economic players, 

establishing a relationship that results in market stability and further potential growth, depending on 

the level of sustainable indebtedness (Bruun, 2014). Credit means a certain value of financial funds 

provided with agreed conditions involving future repayments, and usually within a specified time. 

Loans and other forms of financing are most important for commercial banks and are considered in 

resolving disputes; providing temporary surplus funds for certain economic players and temporary 

shortages for others (Mishkin, Giuliodori, & Matthews, 2013). 

Loans are considered in many developed economies a traditional source of financing, with 

negotiations between the company, country, and banks serving as a qualitative transformation of 

money; that is, converting money in savings into money for investments, through which occurs a huge 

acceleration of economic growth. Nevertheless, loans are often high risk acquisitions due to possible 

unforeseen changes in the economic cycles, especially in developing economies.  

Loans lead to diversion of funds from the lender to the borrower; the condition being that the debtor      

will return the loaned funds on time and with interest. The creditor is an economic player with a               

surplus of funds to offer, while the borrower represents one that requires such funds. Through 

customer loans, individual debt is created to financially accelerate and fulfill a borrower’s financial 

needs, as a tool of overcoming a temporary lack of resources. An exchange occurs with fulfilment of 

the loan requirements. Consumer credit, through loans, is provided to customers for their financial 

needs, such as the purchase of consumer goods, and is a common way of obtaining funds from 

banking or non-banking institutions. 

                                                                 
1 Martin Hudec, University of Economics in Bratislava, Faculty of Commerce, Department of Marketing, Dolnozemská cesta 

1/A, 852 35 Bratislava 5, Slovak Republic, mhudec18@gmail.com 
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Methodology 

This scientific research was based on available theoretical and empirical knowledge presented as 

quantitative statistics that form part of econometric methods and models in existent economic 

applications. From this data, this research evaluated, compared, and outlined different aspects, 

conditions, and development of consumer credits in the V4 countries to assess their progress within 

the desired economic recovery, as a part of the convergence affected by the financial crisis.  

Results and Discussion 

The Importance of Customer Credit 

This part of the research was devoted to the financial market regarding customer credit, i.e., loans 

offered by the financial institutions of the V4 countries that focus on their development and credit 

indebtedness. Banks and other financial institutions in the V4 countries show increased interest in 

working with individuals, as well as with businesses, in lending within the current highly competitive 

environment. Their goal is to understand client needs and create tailor-made products and services to 

finance these needs so that the clients commit to the banking establishment in long-term cooperation 

for as long as possible. Lending is the most effective and profitable way for financial institutions to 

succeed. However, profiting in this way is affected by net interest income. Evaluating interest rate 

policy of banks in the Visegrad group requires insight into the development of interest rates in the V4 

markets compared with that in the international market, which are the reference rates that are derived 

from interest rates of bank loans. The income from interest is essential for financial institutions to 

cover losses, while the expenses incurred with the interest reflect the cost of borrowed funds 

(deposits). Commercial banks in the V4 countries ensure the interest rate policy allows for optimum 

balance between interest income and expense. Moreover, it should allow them to raise funds in the 

form of loans from the central bank, as an obligation to commercial banks, while representing a 

potential increase in active credit transactions (Blunden & Thirlwell, 2013). 

By obtaining funds through loans, households increase their quality of life and ability to purchase on 

one hand, but on the other hand, they are acquiring debt. It is usual for households to use credit to meet 

particular needs, especially secondary needs, in the case of delay or lack of increase in an individual’s 

current income. Furthermore, by acquiring debt through credit, households and individual economic 

players support and create conditions for gradual rise in their living standards, dependent on their 

ability to repay such debt. By using external resources to finance their needs, households ensure the 

difference between satisfying their perceived needs and that which can be obtained by their current 

income is covered. They perceive that at the height of their current income, they would not accumulate 

sufficient funds to cover their current needs. Many economic players and households expect a stable 

income in the future and thus assume they will can repay borrowed funds. Hence their decision to deal 

with their needs on credit is considered acceptable, since decisions for financing current needs through 

loans are largely influenced by an individual’s educational level, personal responsibility, and 

recommendations of the V4 households and individuals (Ringe & Huber, 2015). 

Customer credit allows businesses to secure payment for necessary factors that determine the 

development of new products, provision of services, and subsequent implementation and achievement 

of the desired economic effect on business. In addition, the companies’ produce a positive effect by 

reducing tax base and thus, encourage genuine operating earnings, which generally support efficient 

use of all components of the company’s capital and wealth. Further, the extent of credit use must be 

objectively justified and not cause the economy to ‘overheat’ and inflate. That is, customer credit 

needs to complement the deficit in generating financial resources and liquidity strength of businesses 

(Mishkin & Eakins, 2015). 

Analysis of Interest Rates of Central Banks in the V4 Countries2 

The economy of the V4 countries is stimulated through expansionary monetary policy, where the 

development of the ‘key’ interest rate is reflected in the interest rates of commercial banks. The central 

banks in the Visegrad area can determine the short-term nominal interest rates on loans provided by 

                                                                 
2 The Visegrad Group (V4) is an alliance and a regional structure of four Central European countries - Slovak Republic, 

Czech Republic, Hungary and Poland, member states of the EU and NATO with the same values, a common history, culture 

and geographical position. V4 is a dynamic regional grouping which creates international space for strengthening 

coordination and consultation mechanism with a trend of finding common positions and standpoints on topical issues of 

foreign and European policy, regional development, economic and cultural cooperation. 
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the commercial banks. In addition, control of key interest rates affects the level of other interest rates 

in the money market. Therefore, these rates influence decisions on consumption, savings, and 

investments, which influence the development of the economy. The central banks of the V4 countries, 

in terms of strategies for a monetary policy, aim to maintain an inflation target set by the zone, using 

the key interest rate to regulate the monetary policy. For this, Slovakia uses the rate of the main 

refinancing operations, the Czech Republic uses a two-week repo rate, Poland uses the reference rate, 

and Hungary a base rate. 

Figure 1: Trend in interest rates (%) of Slovakia and Poland 

 

Source: Trading Economics, 2016 

At the end of 2006, the key interest rate in Slovakia stood at 6.25%, in the Czech Republic at 2.5%, in 

Poland at 4.0%, and in Hungary at 8.0% (Figures 1 & 2). In the following year, the key rates decreased 

in Slovakia and Hungary, and affected the availability of credit growth and bank lending. In contrast, 

the key interest rate increased in the Czech Republic and Poland due to inflation rising above the level 

of the inflation target. In 2008, all V4 countries changed their key interest rate several times in an 

attempt to correct the negative impacts of the global economic crisis. First, they increased rates, 

because of higher inflation, and then they reduced rates. This reduction was influenced by an 

economic and inflationary pressure slowdown. Although in Hungary, at the end of 2008, the key 

interest rate reached 10%, and then 5%, the rate decreased in other V4 countries in 2009. 

Figure 2: Trend of interest rates (%) in Hungary and the Czech Republic 

 

Source: Trading Economics, 2016 

In Hungary, the reduction of the key interest rate in 2009 was meant to stimulate the economy and 

demand, which was weak at the time. The Hungarian National Bank decided to introduce new lending 

instruments. Slovakia adopted the Euro in 2009, and became part of the Eurozone, and thus, their 

interest rates were determined by the European Central Bank (ECB) that year. Their key interest rate 

was reduced to 1%. In 2010, the key interest rate remained untouched in the V4 countries, except for 

mild fluctuations in Hungary. In the following year, the key interest rate in the V4 countries rose, 

except in the Czech Republic. In Slovakia, the increase was influenced by increase in price pressures. 
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However, due to the dampening of economic recovery, interest rates were reduced to the 2010 level. In 

2013, the key interest rate in Slovakia was 0.75%, in the Czech Republic 0.50%, and in Poland 4.25%. 

These rates were not adjusted in that year. In Hungary, the rate was reduced by 1.25% to 5.75% in 

2013. In 2014–2015, the rates decreased to the lowest level recorded, due to an expected period of low 

inflation and after growth of around 2%, with the monetary policy remaining at this level. In Slovakia, 

the level of the key rate was 0.25%, in the Czech Republic 0.05%, in Poland 2.50%, and in Hungary 

3.00%. The interest rate in Slovakia and the Czech Republic was projected to be 0.05%, in Hungary 

1.35%, and in Poland 1.50%, by the end of the first quarter of 2016. In the long-term, for 2020, the 

Slovakia and the Czech Republic interest rates are projected to trend around 0.50%, in Hungary this is 

around 2.25%, and in Poland around 2.00%, according to global macro models of Trading Economics 

and analysts’ expectations. 

Analysis of Customer Credit in Slovakia and Poland 

Slovenská sporiteľňa is considered to be the largest bank in Slovakia, having the greatest market share 

and volume of consumer loans. Consumer credit provides for client’s unexpected life situations, the 

reconstruction of an apartment or a house, buying a car, or other financial needs. Individuals typically 

quality for credit between the ages of 18 and 65 years. Loans are provided to either Slovak citizens or 

foreign nationals with permanent residence in the Slovak Republic. The parameters include loan 

repayment periods of 1 to 10 years, fixed interest rates, and a granted amount from €300 to €25,000. 

The loan can be obtained without collateral, a guarantor, or documentation of the funds intended usage 

(Slovenská sporiteľňa, 2016). In Poland, the largest bank is mBank, and consumer credit is defined as 

loans provided under credit arrangements and consumer credit rules and conditions. Cash loans can be 

used for customer plans, holidays, buying consumer electronics, and reconstructing and consolidating 

loans, and are provided to individuals aged over 18 years (mBank, 2016). 

In Poland, the individual must be a resident (a person who resides in Poland, or with temporary stays 

longer than three months). The parameters for consumer credit include a repayment period from three 

to 84 months and a variable interest rate (fixed fee and the Warsaw Interbank offered three-month rate; 

WIBOR 3M) for loans of 500 to 150,000 zlotys. A loan can be obtained without collateral or 

guarantor. Consumer credit does not require documentation of fund usage and all legal requirements 

between the bank and the client is included in the general terms or governed by specific business 

conditions that are issued for individual products and services provided by banks. Leases are classified 

as part of the consumer credit and are provided for loans from 300 to 20,000 zlotys and that reach 

maturity at between three and 36 months. 

Consumer credit in Slovakia was reported by the National Bank of Slovakia. The development of the 

economic environment in Slovakia in 2006 created favorable conditions for employment growth and 

improved purchasing power, and thus increased lending for consumers. The average lending rate of 

commercial banks for consumer loans was around 12.98% p.a. This was affected by conditions created 

by banks for the development of credit products. In 2008, loan portfolios were restructured and interest 

rates decreased. The global crisis affected the demand for loans in Slovakia, and banks, due to the 

financial crisis, tightened their standards on lending. Return of funds was especially important at that 

time. A significant decline in consumer loans in 2009 caused negative economic development. Despite 

the interest rate on consumer loans, which stood at 12.39% p.a., households avoided the risk of further 

borrowing (National Bank of Slovakia, 2016). 

A weakened loan demand, lack of players for loans, and the inability to repay loans, resulted from a 

rise in the unemployment rate, and the slowing down of average wage growth. In the following years, 

the demand for loans was affected by macroeconomic indicators, namely, household income and 

changes in lending. The volume of loans fell drastically in 2009. The development in the volume of 

consumer loans was evident in the following years with increase in consumer loans affected by the 

financial crisis. In addition, different developments in lending were evident for short- and long-term 

loans, with customers preferring long-term loans, i.e., over five years. Also, the development of 

interest rates was influenced by the economy of Slovakia, where the interest rate on consumer loans 

was from 12.10% p.a. to 14.21% p.a. Consumer credit in Slovakia increased to €4,747 million at the 

end of 2015 from €4,711 million in the previous 2015 quarter. As a result, consumer credit averaged 

€2,697 million from 2006 to 2015, reaching an unsurpassed high of €4,747 million at the end of 2015 

and a record low of €987 million in the first quarter of 2006. 
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Figure 3: Trend in consumer credit of Slovakia and Poland 

 

Source: Trading Economics, 2016 

Consumer credit in Poland was reported by the National Bank of Poland (2016). A growing trend of 

lending in Poland remained until 2009, when the situation in the financial sector, especially banking, 

was affected by the financial crisis, which was subsequently reflected in the reduced volume of loans. 

The interest rate on consumer loans was 14.43% p.a. and banks began tightening conditions for 

granting loans. In 2012, there was another decrease in the volume of lending. Short-term loans, within 

one year, stood at a total volume of 28,500 million zlotys and long-term loans, greater than five years, 

stood at a total volume of 49,000 million zlotys. A significant decline in consumer loans was affected 

by negative economic developments and a reluctance by households to borrow. The interest rate in 

2010 stood at 13.69% p.a. and the weakened demand was due to an increase in the unemployment rate. 

The volume in lending was significantly unchanged and approximately remained at the same level 

until 2013, while the interest rate between the years 2006 and 2013 rose from 11.96% p.a. to 14.66% 

p.a. Consumer credit in Poland had increased to 632,551 million zlotys at the end of 2015 from 

631,594 million zlotys in the previous 2015 quarter, while consumer credit averaged 263,089 million 

zlotys up until 2015 (Trading Economics, National Bank of Poland, 2016). 

Analysis of Customer Credit in Hungary and the Czech Republic 

The OTP Bank of Hungary belongs among the largest banks in the country and has a market share 

with total assets and deposits among the largest in the country. Consumer credit in Hungary involves 

loans through which customers can buy equipment for their home, purchase a car, or buy whatever 

suits their needs. Credit is provided to individuals between the ages of 21 and 70 years. The loans are 

approved for either Hungarian citizens or foreign nationals with permanent residence in the country. 

The parameters include a loan repayment period of 13 to 84 months, fixed interest rates, and a loan 

from 100 to 5,000,000 forints. Furthermore, the client must be employed for at least six months and 

have an acceptable income. The loan can be obtained without collateral and does not require 

documentation of the intended use of funds. 

Česká spořitelna ranks among the largest banks in the Czech Republic and consumer loans are defined 

as loans through which customers can buy equipment for their home, car, or any goods or services 

they require. Loans are provided to individuals between the ages of 18 and 65 years. Loans are 

approved for either Czech citizens or foreign nationals with permanent residence in the Czech 

Republic. The parameters include a loan repayment period of one to seven years, fixed interest rates, 

and loan amounts from 20,000 to 600,000 korunas. Furthermore, loans can be obtained without 

collateral (guarantor). With consumer loans up to 300,000 korunas, the signature of any spouse 

relating to the loan contract is not required. The loan can be obtained without collateral, and does not 

require documentation of the intended use of funds. Any legal relationship between the bank and the 
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client is included in the general terms or is governed by specific business conditions issued for 

individual products and services provided by the bank (Česká spořitelna, 2016). 

Consumer credit in Hungary was reported by the Central Bank of Hungary. The volume of loans in 

Hungary had upward growth and the interest rate on consumer loans stood at 18.38% p.a. until 2009, 

when the volume of consumer loans began to decline. At that time, Hungary began to show a much 

higher degree of debt compared with other V4 countries. This deteriorated the credit conditions and 

banks initiated more stringent conditions and arrangements for loans. The interest rate on consumer 

credit was reduced by 4.00% to 15.34% p.a. By mid-2011, a declining volume of loans stopped with 

the total volume of loans at 34,000 billion forints for short-term loans and 45,000 billion forints for 

long-term loans, i.e., over five years. The following years displayed a return of decreased lending to 

consumers. The interest rate between 2006 and 2013 rose from 15.34% p.a. to 19.96% p.a. Consumer 

credit in Hungary decreased to 330 billion forints at the end of 2015, from 331 billion forints recorded 

in the preceding 2015 quarter. Consumer credit in Hungary averaged 460 billion forints from 2004 

until 2015, reaching an all-time high of 676 billion forints in the first quarter of 2009, and a record low 

of 308 billion forints in the second quarter of 2015 (Central Bank of Hungary, 2016). 

Figure 4: Trend in consumer credit of Hungary and the Czech Republic 

 

Source: Trading Economics, 2016 

Consumer credit in the Czech Republic was reported by the Czech National Bank (2016). The growth 

in the volume of consumer loans in the Czech Republic was mainly influenced by monetary dynamics. 

In 2008, the volume of consumer loans continued to increase and the interest rate on consumer loans 

stood at 13.43% p.a. Impacts of the global crisis started to appear at the beginning of 2009, with a 

reduction in demand for loans. Economic growth was affected by consumption, which was notably 

reflected in the economy of 2010, with slightly lower volumes of consumer loans. This was caused by 

a tightening of credit conditions, uncertainty in the labor market, and cautious households. In 2011 

there was a revival of economic activity, which had a positive impact on household lending. 

Furthermore, loan demand was affected by interest rate, which stood at 13.94% p.a. Household 

consumption growth in upcoming years was supported by household income, and this positively 

affected the labor market. After recovery in 2013, the volume of short-term loans stood at 315,000 

million korunas and that of long-term consumer loans 149,000 million koruna. The interest rate on 

consumer credit stood between 12.36% p.a. and 14.68% p.a. Consumer credit in the Czech Republic 

had increased to 1,332,365 million korunas at the end of 2015, from 1,321,432 million korunas in the 

previous 2015 quarter. Consumer credit in the Czech Republic had averaged 507,285 million korunas 

until 2015, and reached an all-time high of 1,332,365 million korunas in the last quarter of 2015 

(Trading Economics, Czech National Bank, 2016). 
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Conclusion  

All Visegrad countries joined the European Union in 2004 and upon entering committed to accepting 

the Euro as a part of the convergence. However, the Slovak Republic remains the only country among 

the V4 countries in 2016 using the Euro. By this undertaking, Slovakia has relinquished its 

independent monetary policy and ceded competence to the hands of the European Central Bank. In 

some analysts’ opinion, this step may have disadvantaged Slovakia compared to other countries of the 

Visegrad Group, when considering the possibility of using economic instruments, policies in 

correcting and guiding economic development, and ensuring macroeconomic stability, with fiscal 

policy attaching great importance to stabilizing fluctuations in the economic cycle. This paper focused 

on consumer credit in the V4 countries, to assess  the countries’ development since 2006, by outlining 

aspects and problems due to the economic recovery. Based on this review the V4 countries have not 

avoided the negative impact of the financial and economic crisis; the crisis increased the concerns of 

borrowers and banks, and this resulted in banks considering possible measures in the consumer credit 

line to avoid potential risks. Screening and analyzing available data showed that the economic 

situation in the consumer credit market improved after the financial crisis because of various state 

stabilization measures. Introducing optimal conditions has had a positive impact on economic 

development in the V4 countries in terms of consumption, which positively influenced the increase in 

consumer loans. 

Short- and long-term generation, allocation, and lending during 2006–2015 was mostly affected by 

cyclical economic developments. Following the recovery, international markets and, subsequently, the 

V4 markets, have created conditions for accelerating the economic regeneration of the credit market, 

which has significantly contributed to economic growth for the V4 economies. Economic growth was, 

and remains, one of the most important objectives for convergence of the Central European region 

after the period of crisis. Each country sought to achieve economic growth by influencing its credit 

policy, without which their economies would partially have stagnated, with negative impacts and 

implications for their populations, regarding their quality of life or financial resources. The specific 

advantages of consumer credit in the markets of the V4 countries provided instant gratification without 

the need for longer saving, the opportunity to receive financial resources in a relatively simple and 

quick manner, and payment in several smaller outgoings, which do not burden the household budget as 

would a larger one-time payment. Overall, economic growth was affected by the amount and 

conditions of consumer credit in the economy, and this acted as a catalyst for economic growth in the 

V4 countries. In this case, higher credit amounts transformed into greater long-term economic growth, 

thereby achieving the ability of Visegrad countries to provide diverse economic goods and services for 

their populations. 
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Abstract: Problems of forming cost estimates for the construction industry is relevant in Russia, where many 

construction organizations face the issue of a current pricing system that does not consider new technologies in 

construction. This leads to underestimations of costs in construction and limits opportunity for competitive 

pricing between construction companies. This article aims to provide recommendations for improving reliability 

in calculating construction costs and enhance efficiencies in capital investments by construction participants.  

The article provides an analysis of the existing system of pricing in construction, and the peculiarities of the 

system of pricing in both Russia and the United States. Results indicate the need for expediency in applying 

certain provisions of the foreign system into that of Russia’s for determining the cost of construction. These 

measures would help minimize the presence of contractors in the construction market who do not actually 

perform the construction and installation work on their own, and to achieve the desired level of profitability of 8 

to 10%. 
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Introduction 

The construction industry is one of the leading spheres of economic activity. This field creates and 

reproduces the major share of key assets of the country’s national economy. In 2014, 8.5 per cent of 

the economically active population were employed in the construction industry, and construction 

companies constituted 9.9 per cent of the total number of companies in the country. The annual 

turnover of construction companies in 2014 was 4929.0 billion rubles, or 3.8 per cent of the aggregate 

turnover of all companies in the country.  

Regarding the foregoing information, it should be noted that a correct and adequate calculation of the 

cost of construction is important for all participants of the construction market, including investors and 

subcontractors. Since construction is an industry that consumes resources and thus, requires bank 

credits for realizing construction projects, the probability of an investor’s additional costs in the form 

of interest on banking, for an unencumbered balance of appropriations, depends on the correctness of 

the cost-estimate documentation. In addition, the raised amount of investment funds may transpire to 

be insufficient for completing the project. It is important for contractors at all levels (general 

contractors and subcontractors) to ensure that the cost estimate of construction and installation works 

covers all costs of work performed as well as the company’s regular profit level. The importance of an 

objective assessment for the cost of building is underlined in Hackett (2011). Goryachkin, Shtokolov, 

& Hayrapetyan (2014) believed that successful functioning in the construction industry of a country 

depends on the completeness and accuracy of their cost-estimate documentation.  

Not surprisingly, there are other factors influencing the effectiveness of construction in other 

countries. Buzyrev and Yudenko (2013) found that, along with great achievements in mass large-panel 

house construction, there were a number of drawbacks; the major ones being: 

 architectural inexpressiveness and monotony of residential areas that are built-up with large-

panel house; and 

 operational drawbacks, such as, higher noise levels and penetration of air and moisture through 

joints. 
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Pratt (2012) identified five price categories considered in the pricing of an estimate: labor, equipment, 

materials, subcontractors, and job overheads. He identified three general reasons why project costs 

may exceed estimated prices: takeoff quantities are too low; actual productivity does not meet 

anticipated productivity; and subcontractors or material suppliers fail to meet obligations.  

The importance of this article is determined by the necessity for institutional transformations of the 

entire system of price formation in the Russian Federation. The concept ‘basic provisions of pricing 

and cost estimate standards setting for construction industry in conditions of developing market 

relations’ depicts, among the main aspects of cost estimate formulation in construction industry, the 

necessity to abandon rigid regulations and centralization in forming and approving construction cost 

estimates based on market prices as well as the possibility of a wider choice of regulatory framework.  

 Novak (2011) believed that the state budget had insufficient funds for active participation in private 

entrepreneurs’ business projects, and this decreased the governmental share of control over the 

economy and the opportunity to avail a complete new set of cost estimate regulatory standards (both 

itemized and generalized), especially considering various conditions of their application that involve 

investment activity are independent.  

In 2003, the Russian Federation completed a transition to a new cost estimate regulatory framework 

for the construction industry. However, during development of the new regulations some shortcomings 

that existed in the previous regulations were retained. These included discrepancies between estimate 

and market cost of resources. There was also, in the new edition, inaccurate rates based on outdated 

technologies for works performed and inclusion of rarely used materials in the collective list of 

estimate prices.  

Theoretical Frameworks 

For the above reasons, the current cost estimate regulatory framework appears incomplete. To identify 

the causes of such incompleteness and to formulate the issues with forming cost estimates, it is 

necessary to examine separate factors in the history of developing prices and cost estimate regulations 

in the former Union of Soviet Socialist Republics (USSR) and the Russian Federation. This problem 

has been investigated in several scientific studies (Ardzinov, 2006; Gumba, Ermolaev, & Uvarova, 

2010; Ermolaev, Sborshchikov, & Shumeyko, 2014).      

The systematization of cost estimate standards and regulations took place in the USSR during the 

1960s to 1980s. During that period, the country produced several consecutive editions of the cost 

estimate regulatory framework (CERF) with CERF 1957, CERF 1969, and on the basis of the latter, 

the cost estimate norms and regulations, CENR IV-84, also known as CERF 1984.  For the first time 

in these regulations, CENR IV-84 incorporated the normative documents for cost-estimate norms and 

prices, which previously existed as separate documents. This codex of cost-estimate norms and 

regulations was due to the joint effort of scientific research and design institutes from across the 

country. The mutually created CERF became unique in its composition and contents. The number of 

norms and prices included in the CERF 1984 exceeded 300 thousand.  

Regardless of the huge volume of work performed, the CERF 1984 regulation was not without 

drawbacks. Its most significant weakness involved the prices for resources, which were developed by 

using averages and were strictly regulated by the Soviet government. Often, this method did not allow 

various working conditions for a particular item to be taken into account. Nonetheless, the fixing of 

estimate prices was deemed necessary under the centrally planned economy, which existed until 1992. 

The transition to a market economy resulted in a lower need for active state regulation of prices, and 

thus, costs of construction products were jointly developed by client and contractor. Since 1992, the 

inflation that continues in the country has required widespread use of an updated system of indices to 

continue renewing prices. 

At the same time, there was a necessity for a new cost estimate regulatory framework because the 

framework in force, as mentioned above, did not meet requirements, due to changes in the 

construction industry, and had become redundant. The need to develop a new cost estimate regulatory 

framework arose because of various reasons, including the following: 

 outdated technologies and labor practices; 
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 ‘closed’ rates, i.e., an impossibility to expose the specific cost of particular component 

resources hidden inside the rate; and 

 inclusion of material costs in calculating overhead expenses and estimated profits, which led to 

considerable increase in overhead expenses and higher profits that were inconsistent with 

commonly accepted levels of profits in the construction industry. 

The Russian Federation Committee for Construction adopted a program aimed at developing and 

implementing a new cost estimate regulatory framework. During the period from the late 1990s to 

early 2000s, the main regulatory and procedural documents on pricing were prepared and approved, 

including the 2001 editions of standards and job prices, and the revised list of material resources. The 

most important distinctive features of the CERF of 2001, as described in Didkovskaya, Ilyina, 

Mamaeva, & Konovalova (2012), are listed below: 

 Unit prices in the new framework were calculated in accordance with the principle ; direct costs 

of pricing per unit of change were equal to the combined products of resource consumption and 

their costs; 

 In most cases, the cost of basic materials for general construction works was not included in the 

rate. Thus, adjustment of direct pricing costs when a resource is substituted or selected could be 

avoided; 

 The standards of resource consumption were substantiated, given the use of new technologies, 

highly productive equipment, and the proliferation of portable power-operated manual tools; 

and 

 The unified technique was developed to calculate overhead expenses, estimate profit by types 

of works, and set a payroll fund as common calculations.  

As presented, the developed CERF was almost entirely effective without major alterations.  

However, despite the abovementioned positive changes in the CERF, a specialist estimator, calculating 

estimate costs of construction of items, could still face several problems that remained unresolved. 

One of the possible problems in cost estimate formation is the relatively low accuracy of an items’ cost 

estimate when using the index numbers. This low accuracy is caused by the deficiencies in the indices’ 

fixing mechanism for translating estimate costs into current prices, as well as by insufficient practice 

of the more accurate, though more time-consuming resource method of calculation. The Russian 

Federation Ministry of Construction, being a government authority that currently controls price 

formation in the construction industry, developed the indices for federal and territorial databases on 

unit prices for every region of the Russian Federation. These indices apply to the full cost of works 

and are differentiated only by the type of civil housing construction. For other items, there is a single 

index to calculate the cost of each industrial construction item. Though the above indices were meant 

for estimating costs for primary investors only, they are widely used by clients and contractors for cost 

estimates on all stages of costing work approvals and filing certificates of works performed. 

This low accuracy problem was resolved in a few regions of the Russian Federation, among which, the 

more possibly advanced, are Moscow and Saint Petersburg. In these regions, the local authorities in 

charge of price formation develop monthly updates for indices, converting every separate quotation 

into current prices in accordance with information about the current cost of resources. Collections of 

indices for the new edition of the federal database of unit prices are published in Moscow. In Saint 

Petersburg, the new edition of the local territorial unit prices ‘State Benchmark 2012’ (Gosetalon 

2012), for which ‘line-by-line’ indices are also produced, is now widely used. Its application is 

mandatory for calculating costs of construction and repair of items, financed by the state budged. 

At the same time, in other regions of Russian, this particular problem remains unresolved. Moreover, 

there remain several regions of the Russian Federation where the local government has yet to approve 

a list of unit costs and prices for their territory. Among such regions are Archangelsk and Kurgan 

Regions, Perm Territory (Region), and other parts of the Russian Federation. For these regions, the 

method based on local resources, using local average estimate prices issued by local pricing 

authorities, will be the most accurate for calculating budget cost estimates. 

The contemporary level of automation in cost calculations equalizes time and effort required for cost 

estimates between the basis-index method and resource method because all collections of average 
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estimate prices at current levels could be installed into any cost estimate program. Developers of 

estimating programs, such as the State Corporations ‘Grand’, ‘Infostroi’, and ‘Wizard-Soft’, and other 

companies offer collections of average estimate prices, incorporated into the program as either within 

a service contract or at an extra charge. Problems arise after transfer of cost estimate documentation 

from the initial draftsmen and compilers to an auditor, because the auditing process of the cost 

estimates consumes a significant amount of time. Auditing occurs faster when both the draftsman and 

auditor use compatible software. However, frequently, this is not the case, and the functionality of 

information exchange between different estimation software becomes extremely flawed. 

The second serious problem arises with construction techniques that have been used for cost estimate 

norms in the past and which have become obsolete. It should be noted that Saint Petersburg Regional 

Centre for Price Formation and Development in Construction Industry is the only organization 

engaged in developing current rates for works in accordance with new technologies. However, the 

norms and rates developed by this organization, presently, cannot be applied to items of public 

construction immediately following their development. The new norms and rates, prior to their use, 

should undergo expert appraisal by the Russian Federation Ministry of Construction and then included 
in the published lists of norms and rates. This is a time consuming process, but it complies with the 

established procedure. 

The third problem arises from discrepancy between the market price and the budgetary estimate cost 

of all types of resources. First, it concerns employees’ compensation rates and estimated wages. For 

example, a 4th level worker has the hourly pay rate of 203.48 rubles, as of October 1, 2015, according 

to the data from the Saint Petersburg Centre for Prices Monitoring and Expertise. Therefore, the 
budgetary estimate of monthly wages after tax deduction for personal (and corporate) income tax is 

29.7 thousand rubles (Current Tariff Rates for Wages in Construction, 2015). Nevertheless, in 

experience, a Saint Petersburg’s worker, with appropriate qualification, earns an average monthly 

wage of 43.7 thousand rubles. A similar problem exists, as shown from our analysis, in that the cost 

estimate of machinery and mechanical equipment is based on the construction technology and 

equipment being owned by the company. Few giant construction corporations have full ownership of 

all the necessary range of machinery and mechanical equipment needed for all construction works. For 

others, the cost of renting such machinery and mechanical equipment is several times higher than the 

cost of the company owning and maintaining machinery and mechanical equipment, and this 

difference in cost is not reflected in regulations. 

Several contemporary researchers also identify existing shortcomings in the current system of cost 

formation. For example, Khilko and Vorobyov (2006), in their research, identify the problems found 

in the works of several regional centers for cost formation, specifically the drawbacks in monitoring 

prices for material resources, and the lack of quarterly updates of information for conversion indices 

leading to underpricing of construction and installation works. Based on the research results, Khilko 

and Vorobyov concluded that: “in Novosibirsk region” and “before 2004 monitoring of prices was 

carried out only once or twice a year, and indices did not reflect the current level of prices”. 

Furthermore, Novosibirsk Mayor’s Office developed their indices improperly by breaching both the 

law and the market methodology of price formation in construction industry. 

In their research, Besedin (2012) noted inadequate applicability of the existing cost estimate regulatory 

framework to determine construction costs at early stages of project implementation. Under these 

circumstances, the cost of construction and installation is calculated in the absence of design 

documentation. At the present time, there are no effective tools or instruments to justify construction 

prices at a stage when project design documentation is absent. Such a situation increases investment 

risks, beginning with the early stage of decisions on whether to build a project or not. According to 
Besedin’s opinion, verifying the accuracy of bidding prices on a proposed project is necessary to 

reduce the risk of inadequate price changes during a contract. Besedin proposed a step-by-step 

algorithm for consideration and assessment of bids, which could be instrumental in selecting a 

contractor for performance of works.  

A research of price formation on the primary real estate market for residential housing is presented in 

the work of Ulianova (2007). Ulianova noted that the existing cost estimate regulatory framework was 

inapplicable to determine housing cost because regulations failed to consider specific factors relating 
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to consumer properties of the project, and the result was that they influenced the cost of real estate. 

Ulianova wrote, that cost estimates usually serve as basic rates for price formation on the primary 

housing market and determine the bottom of the price range. In Ulianova’s opinion, a scientifically 

proven method of determining the cost of 1-square meter of living space did not exist at the present 

time.  

The abovementioned research works do not completely resolve methodological problems of 

determining the cost of construction, and hence the importance of this article. 

Methodological Approaches to Formulation of Cost Estimate for Construction Projects in Russia and 

Abroad 

Accurate determination of construction costs remains highly important for all participants of 

construction market, from investors to subcontractors. Because a construction project usually requires 

investment of borrowed money (a credit line from a bank, as a rule), accuracy in preparing cost 

estimates and budget documentation can influence various investors with risks, such as, the possibility 

of additional expenses as in the form of interest percentage on services for an unused part of the total 

credit amount, or the cost estimate resulting in a total credit amount that is inadequate for realizing the 

project. 

The regulations for construction industry cost estimates currently used in the Russian Federation 

appear far from complete. The main reason for this seeming inadequacy lies in its foundations, the 

Unified Norms and Prices 1987 (USSR - ENiR-87), which causes a significant amount of old and 

outdated norms and prices to remain in use for calculating current budgets and cost estimates, which 

relate to previous technologies and work productions. At the same time, all works in developing an up-

to-date system of market price and cost calculation, which has been carried by a large number of 

scientific research and project production institutions, have today completely folded. As a result, the 

modern day specialist accountants, in their daily business, continue to use old and expired regulations 

that are based on work experiences prior to 1991.  

Limitations of the current Russian regulations indicates a need for research and study into the most 

current experience in cost and price regulations in the developed countries of the United States of 

America (USA) and Europe. The following is a comparative view on the current state of cost 

calculation business in the USA. It is noted that the term ‘project’ in USA and in European practices 

has a meaning covering the entire business cycle, from investment to completion, not purely a set of 

documents and paperwork, including blueprints and specifications, as it means in the Russian 

Federation. 

Pre-project Stage  

At this stage, construction costs, which are also called ‘budgetary concept’, are calculated for the 

initial justification of investment in a project. At this stage, any blueprints or documentation are still to 

be created. Thus, only the natural indicators of the site are known, such as, location and area size, and 

the proposed number of apartments or hotel rooms and their class in star rating. At this stage, it is 

possible to use a method of aggregated cost estimates. These include: 

1. calculations based on analogies, for example, calculations usually performed on previously 

completed projects relating to local conditions; 

2. calculations based on known costs for separate construction elements, such as, basement, walls, 

and roofing. 

In both cases, the construction company’s information can be used, as well as outside information 

acquired from a database of a specialized company. Accuracy of such calculation may vary within a 

range of ± 20%, which is usually acceptable for an initial decision about project implementation. 

The Design Stage 

The design stage reveals the precise data about the construction elements of the project, and allows 

calculations and approximations of costs based on standard rates and measurements (length, area size, 

and volume) for all construction elements. The result is called a ‘footprint calculation’, which has an 

average accuracy of ± 10%. For compilation of a footprint calculation, as usual, a database for 
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aggregated estimate prices is used. Also, some information from a construction company’s own 

database may be applied. 

The Stage of Preparing Construction and Directing the Construction  

Estimates compiled at this stage need maximum precision, because the documents form a basis for 

both the customer and the contractor to formulate their budget for the project. At this stage, the volume 

and types of works have been identified, and thus, the cost estimates are formed exclusively on the 

basis of unit prices, which, in turn, narrow to an error range within ± 5%. The source of the quotation 

costs, similar to that in the previous stage, can be outside information, as well as the existing database 

of the construction company. It is necessary to mention that the calculation based on the unified costs 

framework is most time consuming, but at the same time, the most accurate one. 

The main difference in the system of price formation between the USA and Russia is the level of 

pricing. In the USA, the information about costs and estimated prices is updated and published 

annually. The system of indexation is used mainly for connecting the cost of construction to a specific 

location. 

Another difference between the Russian and the USA systems of budget pricing is that in the USA 

there is no federal government control over price lists and no federal agencies developing and 

controlling formative principles for budgets and costs. The sources of information on unit prices for 

construction works in the USA are the company’s own database and collections of quotations 

produced from specialized companies. 

Large construction companies typically have their own price lists for unit prices and services. Such 

price lists are compiled as a result of systemic works on data collection and analysis of results of a 

company’s business activities. These are displayed in statements of completed working hours 

(reports). Reports are issued periodically, every 1-2 weeks, according to the internal regulation, 

specific to each organization. Some organizations may have a mutually beneficial exchange of 

information to expand their databases. 

Companies that are specialized in issuing collections of unit prices use the information of construction 

companies. Among the best-known specialized companies are Marshall & Swift, F.M. Dodge, 

Timberline, and R.S. Means Co, with the latter company regarded the most reputable authority in this 

business. Collections of unit prices are published in both a print and an electronic version, with the 

latter usually including software for searching necessary information. Results from Chepurnov (2014) 

show comparative prices of software products that are used for budgetary documentation in the 

Russian Federation and the USA (Table 1).  

Table 1: Comparative costs of programming software to produce budgetary estimates in Russia and 

the USA 

Characteristics R.S. Means, USA Marshall & Swift, 

USA 

Infostroy Russia MGK GRAND, 

Russia 

Product name  RSMeans Online 

Complete Library 

Commercial & 

Agricultural 

Estimator 

Combo 

A-zero, version 

Personal 

 

Grand-Estimate 

Version 

Professional 

Product type (electronic 

database/software 

complex) 

Software complex 

(web-interface) 

Software 

complex 

Software 

complex 

Software 

complex 

USD Price as at Jan 1, 

2014 

1099.95 1750.95  (17 900 Russian 

Rubles) 

(29 000 Russian 

Rubles) 

Russian Rubles Price as at 

Jan 1, 2014 

35 924 57 186 17 900 29 000 

Location for base 

estimates (Federal, 

Regional) 

Federal for the 

USA and Canada 

Federal for the 

USA and Canada 

with some 

foreign cities 

Federal (with 

limitations) 

Federal (with 

limitations) 

 

Source: Chepurnov (2014) 
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As shown in the comparison (Table 1), price levels for comparable software programs are somewhat 

similar.  

Results 

It is necessary to stress that USA and Russian cost-estimate databases have several differences, 

including structure and content of expenses related to a unit rate. The comparison provided below uses 

the unit prices published by the R.S. Means company. 

In the USA, the rate obtained from the cost-estimate database covers all basic materials as well as 

overhead expenses and estimated profit. The amount of overhead expenses and estimated profit is not 

shown directly. It is noted in comments that the profit of a construction company is considered to be 

10% of the amount of direct costs. It can be calculated that overhead expenses constitute 

approximately 41% of the construction workers’ wages. In the Russian practice, a collection of unit 

rates provides direct costs only, which consist of the main wages, the cost of machinery operation, and 

the cost of auxiliary materials. In the Federal database of unit rates, the cost of basic materials is 

generally included in the unit rate. Territorial databases, in most cases, do not include the cost of basic 

materials in the unit rate. Therefore, this cost should be considered as an addition. Overhead expenses 

and estimated profit should also be considered additionally; the regulatory standards are adopted in 
accordance with relevant methodological documents.  

In the rate from the USA cost-estimate database, the overhead expenses and estimated profit are set for 

a contractor (subcontractor) company performing the works on their own. In the USA system of price 

formation, the costs and profit of the general contractor are provided as an addition to a summary 

document similar to the summary estimate in the Russian Federation. It should be noted that federally 

approved norms for overhead expenses and estimated profit do not exist in the USA. Contractors 
themselves, while estimating costs, can fix the level of overhead expenses and estimated profit from 

economic calculations for their organizations. The level of overhead expenses, set in the unit prices, is 

the national average and is applied when a contractor for a particular item has not been selected. In the 

Russian practice, the level of overhead expenses and profit corresponds to costs of the general 

contractor, and the subcontractor pays the general contractor the sum for the ‘general contractor’s 

services’, which is calculated as a percentage of the estimated cost of the works. 

In the USA, the rate obtained from the cost-estimate database, apart from price indices, contains 

reference to individuals of the squad (team) and their performance output per shift. Detailed 

breakdown for each squad is given in the reference section of the collections of unit rates. In the 

Russian database such information is classified. However, parts of this information can be found in the 

common norms and prices (CNP), which serves to develop the state itemized construction estimates 

(SICE) and federal unit rates (FUR). This CNP contains the information about the composition of a 

squad and the unit labor costs. 

In rates from the USA cost-estimate database, the cost of machinery operation is set, taking into 

account the cost of rent. In Russian practice, the price for machine-hour is calculated on the grounds 

that the contractor owns the construction machinery. 

The USA rates lack classification of workers in terms of ranking by wage scale. Differentiation of 

wages depends on workers’ professions. 

In European countries, the principles of cost-estimate price formation, for the most part, are similar to 

the principles of cost-estimate price formation in the USA, though there are some differences. In 

Europe, as in the USA, collections of unit rates are issued on the basis of current prices and are 

updated regularly. Rates include overhead expenses and estimated profit and are focused on contractor 

(subcontractor). For example, the collection of rates for ‘Batiprix’, a set of eight volumes, and the 

collection of ‘The Cost of Works in Construction’, a set of two volumes designed for calculating the 
cost of new construction and repairs (reconstruction) on various stages of executing a project, are 

issued in France. The collection presents aggregate rates for packages of works. These rates are 

obtained by calculating itemized costs for construction works. Each rate is supplied with brief 

instructions on how to apply this rate. The rate takes into account the estimated cost (but without 

reference to actual terrain), which should be met independently, based on wages and cost of materials 
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in the particular region. It is also possible to allocate the cost and labor for individual construction 

operations and thus formulate an analogous unit of price. 

Conclusion 

Presently, cost estimates do not reflect the actual costs of either resources or works in general. The 

cost estimate plays the role of a ‘document for the customer’, while in experience there is a 

redistribution of funds between the elements of direct costs and elements of cost estimate. 

To practice the proposed measures and obtained results, in particular for improvement in forming the 

cost estimate regulatory framework in the construction industry, it is necessary to abandon the rigid 

control over estimated prices for resources and allow the use of market prices, upon agreement 

between the client and the contractor. Contractors should be allowed to independently determine the 

level of overhead expenses from the management accounting data of the company. Such measures 

would facilitate efficient planning and budgeting of a construction company, allowing it to achieve 8 

to 10% level of profitability, and eventually result in better competition in the construction market. 

This will undoubtedly lead to improvement in the quality of construction products. 
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THE IMPACT OF BUSINESS ENVIRONMENT ON REGIONAL DISPARITIES 

Viktor Šoltés1, Katarína Repková Štofková2 

 

Abstract: The structure of the business environment, as part of the socio-economic situation, indirectly affects a 

citizen’s quality of life. A “friendly” business environment has a positive effect on job formation, thus helping 

with employment. A country encourages formation and development of large enterprises through various 

incentives that reduce regional disparities, especially in less-developed regions. Nevertheless, a huge majority of 

enterprises in the European Union are small- and medium-sized. Self-employed persons are considered a specific 

form of business. Their activity is strongly influenced by state policy. This paper analyzes the business 

environment in regions of the Slovak Republic. Its principal aim is to examine the development of regional 

disparities and the related quality of citizens’ lives. An evaluation of statistical data of the structure of the 

business environment in the Slovak Republic indicated a change in legal units in relation to business. Although 

the number of legal units are stable, the number of legal persons has increased and that of natural persons-

entrepreneurs decreased. Deepening of regional disparities was not observed across regions of the Slovak 

Republic. 

JEL Classification Numbers: L22, L25, DOI: http://dx.doi.org/10.12955/cbup.v4.760 

UDC Classification: 061 

Keywords: enterprises, self-employed persons, regional disparities. 

 

Introduction 

As Maier (1996) wrote, regional development can be defined as a systematic process of positive 

change. This process depends on the individual capabilities of regions to produce comparative 

advantages and use the regional resources. Regional policy in the Slovak Republic is the responsibility 

of the Ministry of Transport, Construction, and Regional Development. The regional development 

policy is based on Act no. 539/2008 Coll. (2008) for Regional Development Support. According to 

this Act, the regional development is a set of social, economic, cultural, and environmental processes 

and relationships that take place in the region and contribute to improve the region’s competitiveness 

and sustainable economic, social, and territorial development as well as to reduce economic and social 

disparities among the regions (National Council of the Slovak Republic, 2008).  

Basic Documents of Regional Development 

The basic documents of regional development include four papers: National Strategy of Regional 

Development of the Slovak Republic, the Program for the development of Self-Governing Region, the 

Municipal Development Program, and the Joint Program of Community Development.  

The National Strategy of Regional Development of the Slovak Republic is considered the source for 

all other documents. This is a strategic document, which prepares and updates the Ministry of 

Transport, Construction, and Regional Development of the Slovak Republic, using statistical data and 

strategic and program documents approved by the Government (Gašpierik, 2011). 

The Program for the Development of Self-Governing Region is a document created from the National 

Strategy of Regional Development of the Slovak Republic. It is a medium-term document for 

development, compiled by regional governments in accordance with the binding part of the 

documentation for territorial planning of self-governed region. 

Business Environment as an Indicator of Regional Disparities 

Regional development in the Slovak Republic is influenced by several economic and non-economic 

factors. These include various amenity factors of regional production; differences in economic 

structure and social capital; low labor mobility; different consumer habits; different geographical, 

historical, and natural conditions; demographic characteristics; educational level of the population; and 
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infrastructural amenities, which are factors causing uneven development of Slovak regions 

(Armstrong, 2000).  

This uneven development of regions gives rise to regional disparities, which can be defined as the 

consequences of regional development because of specific historical conditions that lead to a series of 

inequalities in social, economic, cultural, infrastructure, and other areas (Buganová, 2014). Depending 

on the area, it is possible to distinguish three types of disparities: economic, social, and territorial. 

Indicators of social disparities, including particular labor market indicators, are closely linked to 

indicators of economic disparities. Not only the economic situation in the region, but also the social 

situation is indicated by the number of organizations focused on creating profit. This particularly 

includes organizations that employ people and thus, boost the economy (Štofková, 2013). From this 

point of view, the decisive factor remains the structure of the business environment including the 

number of enterprises and self-employed persons. 

According to Statistical Office of the Slovak Republic, legal persons are legal entities whose existence 

is regulated by law. Natural persons-entrepreneurs, which are non-incorporated in the commercial 

register, are persons who undertake their liability according to special rules. These are self-employed 

persons, individuals with freelance professions (e.g., physicians and lawyers), and self-employed 

farmers. Enterprises are legal persons performing systematic activity to create profit. Included here are 

the corporations and quasi-corporations (Donauregionen, 2013). Figure 1 shows the hierarchy of legal 

entities by selected legal forms. 

Enterprise size is determined by an assessment of three criteria, namely, the number of employees, 

annual turnover, and annual balance-sheet total. The number of employees is a key criterion for 

determining the size category of the enterprise, with enterprises divided, according to Brezániová 

(2012), as follows: 

 Micro (< 10 employees); 

 Small (< 50 employees); 

 Medium (< 250 employees); and 

 Large (≥ 250 employees). 

Figure 1: Hierarchy of legal entities by selected legal forms 

 

Source: Čapková, 2011 
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Innovations in the form of new products and services, marketing activities, and organizational 

procedures strongly support the dynamics and flexibility of the region and thus, regional development. 

New elements to business are especially sourced by small- and medium-sized enterprises, which are 

the dominant form of business organizations in all countries (Čapková, 2011). In the enlarged 

European Union, there are about 23 million micro-, small-, and medium-sized enterprises, providing 

75 million jobs and thus, representing 99 percent of all European businesses (Pavlenko, 2016). The 

situation is similar in Slovakia, where about 99 percent are micro-, small-, and medium-sized 

enterprises, of which almost 81% have up to 10 employees. 

Changes in the Structure of the Business Environment in Slovakia 

The development in the number of individual legal units is strongly affected by changes in the law and 

state policy. The number of enterprises in all regions of the Slovak Republic, since 2001, has 

continued to grow. For ten years, the number of enterprises in Slovakia increased by more than 

100 000. The number of self-employed persons reached its peak in 2008, and since then, fell by more 

than 36 000. The negative trend in the number of self-employed persons is influenced by government 

intervention in the Labour Code, as well as worsening market conditions, reducing the number of 

orders and demand for products and services. The changes to the Labour Code that affected the 

number of self-employed persons in Slovakia most negatively, include the increase in the assessment 

base for contributions of self-employed persons and the abolition of combining early retirement and 

possession of an open trade license. Figure 2 shows the trend in the structure of legal units in Slovakia. 

Figure 2: Development of structure of legal units in Slovak republic 
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Source: Statistical Office of the Slovak Republic (2010, 2015) 

Exploring the development and structure of the business environments in different regions, as one of 

the indicators of socio-economic development of regions, is a prerequisite for finding the level of 

regional disparity and tracking its development. Figure 3 shows the trend in the numbers of legal 

persons and natural persons-entrepreneurs in the NUTS 2 regions of the Slovak Republic. 

The number of legal persons had a positive effect in all regions, with the fastest growth rate in the 

Bratislava region (Figure 3). A significant turning point occurred in 2011 when the Bratislava region, 

as the first ever, comprised more legal persons than natural persons-entrepreneurs. On the other hand, 

the Bratislava region incorporated, over the long-term, the smallest number of natural persons-

entrepreneurs (less than half that of Western Slovakia). The number of natural persons-entrepreneurs 

in all regions of the Slovak Republic is in decline, as confirmed by Figures 2 and 3. 
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Figure 3: Development of structure of legal units in the NUTS 2 regions of the Slovak Republic 

 

Source: Statistical Office of the Slovak Republic (2010, 2015) 

Conclusion 

The socio-economic situation of the region is largely influenced by the business environment. The 

number, size, and structure of legal units in the region greatly influences the regional development. 

Researching the development of legal units is important for the study of regional disparities that 

associate with uneven development of regions. 

The research indicates a decline in the number of differences between the two major legal units, i.e., 

legal persons and natural persons-entrepreneurs. Currently, the portion of legal persons in the business 

environment is close to 40 per cent, whereas in 2005, it accounted for only one quarter of the business 

environment. Change in the number of entrepreneurs in various forms of business may be due to 

several reasons. Some natural persons-entrepreneurs ended their business due to changes in the 

business environment and lack of customers. Others transformed their business and operated as a legal 

person. The transformation of businesses was mainly related to increase in the tax burden for natural 

persons-entrepreneurs and an obligation to deposit capital with banks. A balance between the two legal 

units may be reached, providing the substantive legislative changes are not deployed in the near future. 

The positive outlook is the stabilization of the regional disparities that exist among the regions. 

Acknowledgment 

This paper was prepared as part of the research projects: VEGA 1/0787/14, VEGA 1/0733/15, and 

VEGA 1/0693/16. 

References 

Armstrong, H., Taylor, J. (2000) Regional Economics and Policy. Oxford: Blackwell, 2000. ISBN 0-631-21657-X. 437 p. 

Brezániová M., Štofková, Z. (2012) Porovnanie podnikateľských prostredí Slovenskej, Českej a Poľskej republiky z pohľadu 

daňovej politiky [Comparison of the business environment in Slovakia, Czech Republic and Poland in terms of tax policy]. 

In: Pošta. ISSN 1336-8281. Vol. 7, No. 2, p. 7-13. 

Buganová, K., Hudáková, M., Dvorský, J. (2014). The assessment of the impact of the security risk on the small and 

medium-sized enterprises in the Slovak Republic. 2nd International Conference on Management Innovation and Business 

Innovation, Bangkok, 2014. 116-121 p. ISBN 978-981-09-1685-5. DOI: 10.5729/lnms. vol44.116 

Čapková, S. et al. (2011) Regional Development and Inovation. Banská Bystrica: Ekonomická fakulta Univerzity Mateja 

Bela v Banskej Bystrici, 2011. 140 p. ISBN 978-80-557-0130-1. 

Donauregionen. (2013). The Spatial Development Concept of Interregional Cooperation in the Danube Space, SEE 

EoI/A/246/4.2/X. Retrieved from http://www.donauregionen.net/workpackage1/ WP1_terminology.pdf 



CBU INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 

MARCH 23-25, 2016, PRAGUE, CZECH REPUBLIC  WWW.CBUNI.CZ, WWW.JOURNALS.CZ 

 

 191 

Gašpierik, L., Reitšpís, J., Štofko, S. (2011). Cyklus riadenia preventívnej aktivity [Cycle of management of preventive 

activities]. In: Rozwój Euroregionu Beskidy VI, Žilina/Bielsko-Biała, Wyźsza Szkoła Finansów i Prawa, 2011. ISBN 978-

83-61310-72-3. 18-29 p. 

Maier, G., Tödtling, F. (1996) Regional- und Stadtökonomik 2: Regionalentwicklung und Regionalpolitik [Regional and 

Urban Economics 2. Regional development and regional policy] Bratislava: Elita, 1998. ISBN 80-8044-049-2. 320 p. 

Act no. 539/2008 Coll. (2008). Act no. 539/2008 Coll. on regional development support. [Zákon o podpore regionálneho 

rozvoja]. National Council of the Slovak Republic 

Pavlenko, T., Mitašová, V., Havko J. (2016) Vybrané riziká ohrozujúce bezpečnosť územných celkov Slovenskej republiky 

[Selected risks to the security of territorial units of the Slovak Republic]. In: Rozvoj Euroregiónu Beskydy IX, Žilina: 

Žilinská univerzita v Žiline, 2016. ISBN 978-80-554-1181-1. p. 85-91. 

Statistical Office of the Slovak Republic (2010) Regional Statistical Yearbook of Slovakia 2009 [Štatistická ročenka regiónov 

Slovenska 2009]. Bratislava: Statistical Office of the Slovak Republic [Štatistický úrad Slovenskej republiky], 2010. ISBN 

978-80-89358-63-2. 395 p. 

Statistical Office of the Slovak Republic (2015) Regional Statistical Yearbook of Slovakia 2014 [Štatistická ročenka regiónov 

Slovenska 2014]. Bratislava: Statistical Office of the Slovak Republic [Štatistický úrad Slovenskej republiky], 2015. ISBN 

978-80-8121-437-0. 416 p. 

Štofková, Z. (2013) E-learning as a progressive form of education at the university in the Slovak Republic. In: 

EDULEARN13- 5th international conference on education and new learning technologies, Barcelona, Spain.: ISBN 978-84-

616-3822-2, p. 2456-2460. 



CBU INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 
MARCH 23-25, 2016, PRAGUE, CZECH REPUBLIC  WWW.CBUNI.CZ, WWW.JOURNALS.CZ 
  

 192 

VARIOUS APPROACHES TO SOLVE UNCAPACITATED FIXED-CHARGE 
FACILITY LOCATION PROBLEM ON POSTAL NETWORK 

Jozef Štefunko1, Radovan Madleňák2

 

Abstract: Availability and reliability of mail distribution services depends primarily on a network of postal 

operators. Choosing the appropriate layout of a network is key to maintaining quality while generating the lowest 

possible costs. This article focuses on creation of a postal network, based on an allocation model of an 

uncapacitated fixed-charge facility that considers road networks in the Slovak republic. A basic analysis of 

infrastructure is followed by incorporating service demands, and building and transport costs, in the chosen 

allocation model. Both construction and subsequent improvement heuristic algorithms are used to determine the 

number and location of postal sorting centers. The results are compared to find the lowest cost-generating 

solution. Even the best solution from available methods could be deemed sub-optimal as one does not know how 

close or how far the solution is from optimal. By varying the input variables, supported by a thorough analysis 

and consideration of future development of the transport network, one can improve efficiency in postal network 

operations. 

JEL Classification Numbers: L87, R53, DOI: http://dx.doi.org/10.12955/cbup.v4.761 

Keywords: postal network, allocation models, uncapacitated fixed-charge facility location, heuristic algorithms.

 

Introduction 

The main business activity of a postal operator is reliable and regular delivery of postal items. 

Customers demand a guaranteed delivery time, while postal operators (like any other business entities) 

seek to maintain this parameter at minimal costs. Apart from processing technology, time and cost 
allocation for transport are critical factors in this business. Location of postal facilities and connections 

among them affect this component the most (Čorejová, Achimský, Fitzová, & Kajánek, 1995). The 

number and location of postal processing centers in the postal transport network are determined, 

mainly by the logistics of the entire postal system. The decision of how many high level nodes and 

where to locate these is considered strategic and therefore, needs to be based on results of an 

optimization process. 

Discrete Location Models 

According to Černý and Kluvánek (1991), when considering transport networks, the simplest way to 

complete mathematical optimization is by graph theory. This method can describe and conceptualize 

transport networks and follow through with various tasks for formulation and solution. Such tasks 

include finding the optimal location of facilities. 

Location models can be particularly useful in this case. Daskin (2013) claimed that the role of such 

mathematical models is to find answers to key questions, such as deciding on the number and location 

of facilities and how many demands will be covered by individual facilities. Where computational 

complexity of large allocation problems is high, the use of digital technologies is necessary to solve 

such a difficult task. Calculating the sub-optimal output value is considered a satisfactory approach to 

avoid time-consuming computations. Location models are application specific and bound to the 

particular problem under scrutiny. Consequently, no general location model exists that is appropriate 

for all potential or existing applications (Drezner & Hamacher, 2002).  

Allocation problems differ in the type of objective function and model of the environment in which 

they are addressed. Considering the transport networks (including postal), the use of discrete location 

modeling is convenient. One can classify such models according to their consideration of distance, as 

described by Madleňák (2005), as follows: 

 Models based on maximum distance: 
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o set covering, 

o maximum covering, or 

o p-center. 

 Models based on total, or average distance: 

o p-median, 

o maxisum, or 

o fixed-charge facility location. 

All mentioned discrete models require an underlying network and distance, or some other measure 

related to distance, as fundamental input to address problems. Adapting the basic definitions of graph 

theory, in this case, the model of environment (underlying network) for the transport network is 

conceptualized by a complete weighted graph (Equation 1):  

G = (V, E, c, w)     (1) 

where V is the set of nodes representing possible facility locations; E the set of edges representing 

connections between nodes; c the label of edge e, an element of the E value (length, time needed to 

cover the distance, costs needed to cover the distance, or other costs); and w the weight of node v, an 

element of V, which represents the importance of nodes in a solved system (Janáček, 2006). 

The issue examined in this article represents the use of location models, based on total and average 

distances. This includes, not only the cost for traveling distance, but also the cost for developing the 

facilities. In particular, research in this article focuses on the use of a model for a fixed-charge facility 

location. 

Uncapacitated Fixed-Charge Facility Location Model 

A model for an uncapacitated fixed-charge facility location (UFCFL) approaches the issue of a facility 

location, based on minimizing overall fixed costs as well as transport costs. This model works, 

according to Cornujelous, Nemhauser and Wolsey (1990), based on the following assumptions: 

 Locating facility in candidate nodes might not imply the same fixed cost for each; 

 Number of facilities to be located is not input into the model; and 

 The theoretical capacity of a facility is unlimited; thus the demands are assigned based on the 

shortest distance. 

The solution to this problem involves finding the optimal number and position of facilities within a 

graph, in a way that minimizes the total cost of the network. The assumed unlimited theoretical 

capacity of located facilities will ensure all demands are served. This model works with a set of 

variables as shown in Table 1. 

Table 1: Variables used in uncapacitated fixed-charge facility location model 

Input variables Decision variables 

Notation Description Notation Description 

I 
set of nodes with demands to be 

served 

Xj 

= 1 if we locate facility at candidate 

 node j 

= 0 if not 
J 

set of candidate nodes for facility 

location 

hi demand at node i 

dij 
distance between demand node i and 

candidate node j 

Yij 
fraction of demands at node i that is 

served by a facility at node j  fj 
fixed costs of locating candidate 

node j 

α 
costs per distance unit per demand 

unit 

Source: Daskin (2013) 
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The optimization problem can be formulated, according to Daskin (2013), as follows: 

  
j i j

ijijijj YdhXf   (2) 

  
j

ijY 1      Ii  (3) 

 jij XY       JjIi  ;  (4) 

  1,0jX       0ijY        JjIi  ,  (5) 

The optimizing function (Equation 2) minimizes the total costs, which is the sum of the fixed facility 

costs and transport costs (total-demand-weighted distance multiplied by costs before distance unit for 

each demand unit). One constraint (Equation 3) requires each node, i, to be served. Another (Equation 

4) ensures that demands at the node, i, cannot be assigned to a facility at a candidate node, j, unless the 

facility is located at node j. The latter constraints (Equation 5) are the integrality and non-negativity 

conditions. 

Algorithms for Solving UFCFL Problem 

Formulating an appropriate model is only one step in analyzing a location problem. More challenging 

than this is to find the suitable algorithm to establish the optimal solution. The first approach is to 

apply well-known algorithms, such as branch and bound. These algorithms work in most instances of 

location models, but are limited to small scale problems. In practice, scaled location models can have 

thousands of computations, which consume unacceptable volumes of computational memory and time 

(Garey & Johnson, 1979). 

To avoid this situation, or to shorten the consumption of computational resources, other methods have 

been defined to identify, at least, a “very good” solution. These methods are known as heuristic, and 

provide no guarantee of finding the optimal solution or the deviation from such. Therefore, the 

solution is regarded sub-optimal (Dresner & Hamacher, 2002). Heuristic algorithms for solving the 

UFCL problem can be divided into two main groups, according to Madleňák (2005), as follows: 

 Construction algorithms  

Such algorithms apply “greedy” heuristic to obtain the subset of facilities from the initial set. 

This works on a sequential approach that begins by evaluating each location individually and 

from these, selecting the one that has the greatest impact for the objective. The facility at the 

location then becomes fixed. The next facility is located in a similar manner by calculation of 

the remaining possible locations and identifying the best improvement for the objective. Such 

an approach, when the initial set of facilities is empty, is known as the “ADD algorithm”.  

The “DROP algorithm” proceeds in reverse. The initial solution consists of facilities at every 

node and continues with removal of each sequential facility that minimizes the objective 

function the most.  The removed facility is excluded until the end of the algorithm. Both 

algorithms terminate when the subsequent solution becomes inferior to the previous one. This 

approach provides a feasible solution with modest computational effort. However, results can 

usually be improved upon. 

 Improvement algorithms  

Such algorithms have been developed to improve the solution of construction algorithms. The 

well-known approach is “neighborhood” heuristic (Maranzana, 1964). The initial solution is 

divided into neighborhoods, which are sets of nodes that have demands assigned to each 

facility. Each potential facility relocation within each neighborhood is calculated and 

presented, based on the best improvement possible. After facilities are relocated, new 

neighborhoods are defined (if applicable) and the algorithm is repeated until no further changes 

can improve the solution.  

Another improvement method was introduced by Teitz and Bart (1968) where the initial set of 

facilities is considered for relocation into unused locations. For each facility of the initial set, the best 

replacement node is identified and the pair with the best improvement for the overall objective is 

selected for relocation. When the improved solution is obtained and applied, demands are reassigned 



CBU INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 
MARCH 23-25, 2016, PRAGUE, CZECH REPUBLIC  WWW.CBUNI.CZ, WWW.JOURNALS.CZ 
  

 195 

according to the shortest weighted-distance. The search process is repeated until no further 

improvement can be find. Such an approach is known as “exchange” or “substitution” algorithm. 

Depending on the nature of the initial solution, the potential impact of the entire facility removal can 

also be calculated prior to each substitution. The flowchart of substitution algorithm is shown in 

Figure 1. 

Input Network and Variables 

Knowledge of the environment was essential for designing and creating a postal network; especially in 

terms of its demographic and geographic parameters or administrative subdivisions. The most 

important, in this case, was the underlying infrastructure. The type of transport used in the postal 

sector depends entirely on the nature of postal items and transportation requirements. It is also 

influenced by the level of development of infrastructure that is potentially useable for transportation of 

postal items within each country. In Slovakia, it is the road transport, for its high availability and 

flexibility, that has the highest potential to be used in such a case (Madleňák & Štefunko, 2015). 

Figure 1: Substitution algorithm 

 

Source: Daskin (2013) 

This study examined the idea of creating an entirely new postal network, based on existing road 
infrastructure. Therefore, it was not limited by parameters of existing networks or facility location. 

Only the existing three-level hierarchy operation was considered in this study. The lowest level 

consisted of regular post offices, which were connected to the middle-level modes only. The middle-

level nodes functioned as mail concentrators and ensured a certain degree of mail processing.  

The postal items were then forwarded to high-level nodes, which were connected to each other. The 

process worked similarly in the opposite direction, i.e., from higher to lower level nodes. In this 

article, we focused on the location of highest level nodes.  
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The basic model of the environment was achieved by using a weighted graph: G = (V, H, c, w), as 

described earlier. This graph was built upon the basic territorial administrative division of the Slovak 

Republic. Nodes were placed at the administrative centers of these districts. Districts with the same 

administrative center were merged together. The resulting number of vertices was 71, which were 

placed into a blank map of Slovakia in a way that maintained the similarity with their exact geographic 

location. The population of each district presented the number of demands to serve, and thus, 

determined the weight of the node. 

The next step determined the set of edges to conceptualize in the node connections and how they were 

weight. Each edge weight was based on the shortest metric distance between adjacent nodes. The 

qualitative parameters of roads were not considered. The actual values were obtained by a Distance 

Matrix application created in Microsoft Office Excel using data from Google Maps. The resulting 

graph is shown on following figure (Figure 2). 

Figure 2: Underlying graph representing the road connections among initial nodes 

 

Source: Authors 

Since the aim was to solve the UFCFL problem, there were two more variables to be determined to 

obtain the solution. One was the “fixed costs” for the location and building of a facility at a certain 

node. We considered the uniform postal sorting center to have the same construction at all locations. 

The initial value of such a sorting center originated from similar projects that were implemented in 

comparable countries in recent years. This value was set to 800 000 EUR. The specific parameters for 

each district were assessed by including the average costs of building, the land, and labor within the 

district. By comparing the national average values, we obtained weights for each district, and these 

were applied to the basic value to provide fixed costs for facilities in each district. 

The remaining input variable was the “cost coefficient for each distance unit for every demand unit”. 

First, the demand weight was calculated using available statistical data published by Universal Postal 

Union (2015). We used the average annual amount of mail per capita to obtained the value of 80.84, 

which was divided by the number of days in a year to obtain the daily amount of mail, i.e., 0.2215. 

The transport costs for each kilometer consisted of fuel consumption, vehicle wear, and depreciation. 

We also included rent and driver salary. The average value of transport costs was set to 0.22 EUR for 

every kilometer for each vehicle with a load capacity of 12 tonne and with one driver, which generally 

constitutes the requirements for transport of postal items between middle and high-level nodes. The 

final value for the required coefficient was 0.04873 EUR for every demand-weighted kilometer. 

The solution for the UFCFL problem proceeded. The computational complexity was shortened by 

programming using Visual Basic language to process the data in Microsoft Excel. 
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Results of UFCFL Model 

The application identified a solution for the UFCFL problem by using both previously mentioned 

construction algorithms, ADD and DROP, and by subsequent improvement through the substitution 

algorithm (neighborhood search algorithm programming in progress). The results for all four possible 

approaches are shown in Table 2. 

Table 2: The comparison of UFCFL solutions obtained by various algorithms  

Algorithm 
ADD 

ADD + 

substitution 
DROP 

DROP + 

substitution 

Number of facilities 4 4 5 5 

Locations 7, 29, 40, 57 10, 29, 45, 57 3, 23, 30, 44, 57 3, 13, 29, 45, 57 

Avg. distance [km] 56.116 56.219 52.361 51.549 

Fixed costs [€] 6 594 891 6 389 400 8 151 850 8 335 253 

Transport costs [€] 13 940 749 14 017 545 12 677 485 12 054 042 

Total Cost [€] 20 535 640 20 406 945 20 829 335 20 389 295 

Difference from best 

solution [%] 0.71 0.09 2.11 0.00 

 

Source: Authors 

The results showed total costs of each variant were relatively similar. A difference in number of 

facilities resulted between the construction algorithms. Nevertheless, some locations were evaluated as 

optimal for both algorithms. The best (sub-optimal solution) in the model was obtained using the 

DROP algorithm followed by the substitution algorithm. This solution provided minimal value for the 

overall costs, weighted transport costs, and average-weighted distances. Due to considerably lower 

cost of the initial investment, the second best solution, which was produced by the ADD algorithm 

with the improvement substitution, was selected for further research. The detailed results for such a 

solution are presented below with the assignment of districts to individual facilities (Figure 3).  

Figure 3: Details of solution obtained by application od ADD and substitution algorithm 

 
Total results 

Number of 

facilities 

Total fixed costs 

(€) 

Total demand weighted 

transport costs (€) 
Total costs (€) 

Average weighted 

distance (km) 

Covered 

demands 

4 6 389 400 14 017 544.79 20 406 945       53.116 100 % 

Results for each facility 

Node 
Fixed costs 

(€) 

Demand weighted 

transport costs (€) 

Average distance to 

demand nodes 
(km) 

Number of assigned 

demands 

Percentage of covered 

demands 

10 1 609 521 5 670 757.82 59.019 2 036 000 37.60 % 

29 1 694 608 2 658 886.14 51.815 1 109 400 20.49 % 

45 1 489 747 1 488 490.46 47.652 656 700 12.13 % 

57 1 595 525 4 199 410.38 62.231 1 613 500 29.79 % 
 

Source: Authors 
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Conclusion 

By applying different algorithms, we were able to solve the problem of uncapacitated fixed-charge 

facility location in a network composed of a chosen set of nodes and connections. The results were 

reliable and were obtained rapidly using programing in a universal application within Microsoft Excel. 

The identified facility locations with detailed parameters of service demands provided a model to help 

understand the behavior of the network; as well as compare the differences among applied algorithms.  

Since the examined issue is exclusively dependent on input variables, further research could focus on 

identifying other locations more suitable than cities for building facilities. The number of districts 

(covering regions) appeared high for such a small territory like Slovakia. Merging districts (or 

identifying less or completely different ones) could further decrease computational time and provide 

more sophisticated output. A more thorough analysis of fixed costs and a demand weighted-distance 

coefficient could support the improvement of a sub-optimal solution. Implementing the future 

development of infrastructure or considering the railroad transport may also enhance results. 
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CUSTOMER LOYALTY PROGRAM AS A TOOL OF                                  
CUSTOMER RETENTION: LITERATURE REVIEW 

Magdalena Hofman-Kohlmeyer1 

 

Abstract: Customer loyalty is a highly valuable asset. To gain loyalty of current customers and create 

attachments, the growing ranks of entrepreneurs decide on implementation of loyalty programs. This article aims 

at providing a theoretical outlook on various approaches on loyalty programs derived from literature review and 

identifing the factors which lead to success of a company. The literature review offers some directives for 

managers which are useful in the preparation of rewarding programs and are also a source of valuable customer 

information that helps in building future marketing strategies. We concluded that loyalty programs impact 

customers using financial and psychological factors to maintain long-term loyalty. Furthermore, loyalty 

programs should include financial as well as affective components as only financial incentives don’t guarantee a 

long-term relationship. 
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Keywords: loyalty program, customer loyalty, customer retention.

 

Introduction 

In the last couple of years, the role of customer loyalty in a company’s performance has been widely 

acknowledged. It is known that there is a positive relationship between customer loyalty and 

profitability. Companies try to build long lasting relationships with customers as the feelings of 

attachment leads to generation of higher profits. Entrepreneurs are looking for progressive tools to 

maintain customer satisfaction and interest resulting in regular purchases. Successful loyalty programs 

can help convert satisfied customers to loyal customers which protects market shares over time. 

(Vinod, 2011). 

This article aims at providing an outlook on various approachs on customer loyalty programs as a tool 

for customer retention derived from literature review. Managers should identify important factors 

leading to a successful program. 

To achieve this goal, the first part of this analysis focuses on the definitions of customer loyalty. The 

second part refers to customer loyalty programs in literature review. The final part of the article offers 

conclusions based on the mentioned literature review and states some directives that could be valuable 

to managers. 

Customer loyalty 

According to Tabaku and Zerellari (2015), there are two approaches on customer loyalty: behavioral 

and attitudinal. The behavioral approach on customer loyalty refers to the customer consistently and 

continuously buying from the same provider. Whereas, attitudinal loyalty is a result of a psychological 

connection with the product or service, involving a preference and components like a positive attitude 

and commitment. 

Ludin & Cheng (2014) describe customer loyalty as a continuous relationship between the customer 

and the brand. It can be seen as resistance to switch brands inspite of any situation or problem 

encountered during the business process. Additionally, they describe customer loyalty as repeated 

purchases of a product from the same brand. 

Loyalty behaviors show an increase in number of purchases, an increase in number of customers and 

lower price sensitivity (Varela-Neira, Vazquez-Casielles & Iglesias, 2010). Loyal customers guarantee 

a reduction in marketing costs for long periods of time. (Mascarenhas, Kesavan & Bernacchi, 2006).  

Loyalty programs  

Loyalty programs have existed for 30 years. American Airlines was the first to launch a loyalty 

program and called it “Frequent Flyer Program”. This program was based on the fundamental 

statement that all customers are not created equal. Thereafter, loyalty programs have disseminated into 
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hotels, rental car, financial services and restaurants. Over the years, loyalty program have become 

prevalent (Vinod, 2011). Loyalty programs are a marketing strategy focused on offering benefits to 

achieve loyal customer retention. These programs are also called frequent purchase programs or 

reward programs because benefits depend on purchasing frequency (Gómez, Arranz, Cillán & 2006).  

Meyer-Waarden (2008) states previously used definition of loyalty programs as an integrated system 

of marketing actions that aims at making customers more loyal by developing a personalized 

relationship with them. Developing approach treats customer loyalty program as a tool for relationship 

management. This tool gives an opportunity to create personalized communication. Companies record 

information by loyalty cards and possess instruments of dissemination and individualization of 

marketing mix (Meyer-Waarden, 2008). It enables managers to hold customers data and create 

customer databases. Collected data may be exploited for many reasons, like price discrimination, 

direct marketing, customer profiling and to promote products. However, it must be kept in mind that 

customers are afraid of losing their personal data and expect appropriate privacy protection therefore, 

customer loyalty is reliant on the customer’s trust in the company. Creation of safe customer profiles  

can address this issue and will help attract privacy sensitive customers (Enzmann & Schneider, 2005). 

Gómez, Arranz & Cillán (2006) emphasize that customer loyalty program have to build behavioral and 

affective loyalty. According to behavioral approach, loyalty program play an important role in the 

purchase frequency. Participants in this program make a higher number of visits to the retailer than 

non-participants.  

Key components for developing Loyalty 

The key components for developing affective loyalty are: attitude, satisfaction, trust and commitment. 

 Attitude is a lasting affection towards an object or an experience. Positive attitude is inevitable 

to build a true loyalty (Gómez, Arranz & Cillán, 2006).  

 Satisfaction is defined as an evaluation of the perceived discrepancy between prior expectation 

and the actual performance of the product. In the context of services, perceived satisfaction is 

related to confirmation or disconfirmation of expectations (Sahin Dölarslan, 2014).  

 Trust is a key factor to make customers loyal. Service or product suppliers should gain the trust 

of a customer and ensure them that the transmitted data is confidential.  

 Commitment is when there is a rational and affective bond in the relationship. Some authors 

admit that there is no customer loyalty without emotional aspects. Only repeated transactions is 

not enough for loyalty to last (Gómez, Arranz & Cillán, 2006).  

Hoffman & Lowitt (2008) indicate the importance of the way managers run loyalty programs. It is 

vital to maintain a customer’s loyalty for a long time. Incentive not only lure customers into occasional 

purchase but also enhance loyalty. The expiration dates on loyalty cards enable managers to achieve 

short term financial goals. Customers will probably try firm’s offering, but it is difficult to determine 

what products they may choose next time. Loyalty programs not only have financial benefits but 

provide customers with a feeling of intelligence and pride when they buy something for a better price 

or get something free (Hoffman & Lowitt, 2008), especially when something is expensive. When 

buyers feel like special customers, they start to identify more strongly with the company (Meyer-

Waarden, 2008). 

Rewarding Systems and Virtual Communities 

Within the last couple of years the role of the Internet in business has been widely acknowledged, 

especially when it comes to selling products via e-shops. In terms of e-commerce, there are two 

different types of programs: rewarding system and virtual communities. Rewarding systems give 

members financial benefits (Enzmann & Schneider, 2005). The popular form is based on cash-back 

reward program where suppliers pay certain amount of money for every qualified purchase which is a 

fixed percentage of purchase amounts. This kind of rewarding program causes increase in sales in a 

short interval of time but customers don’t necessarily repeat purchases (Altinkemer & Ozcelik, 2009).  

Virtual communities refer to social aspects, like an online discussion panel on product related 

problems (Enzmann & Schneider, 2005). Since social media became popular, loyalty program have 
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started to use Facebook, Twitter and Linkedin for marketing purposes where firms communicate with 

members about offers and promotions (Vinod, 2011). 

Equity-based Loyalty Programs 

Altinkemer & Ozcelik (2009) describe new types of electronic loyalty programs. The alternative of 

solutions mentioned above is equity-based loyalty program where customers become fractional owners 

of the firms. Customers collect shares instead of discounts but the amount of equity is very small, 

usually around one percent of unit share. Howve, it is not possible to implement this program without 

IT applications and the Internet. In this model, customers are obligated to go back to the same firm 

after an initial purchase (Altinkemer & Ozcelik, 2009). 

Benefits of Loyalty Programs 

Meyer-Waarden (2008) carried out survey in retail outlets to examine the effects of loyalty cards on 

the behavior of customers. As a result, during the three-year period, card owners demonstrated higher 

number of purchase and higher loyalty than average. He concluded that loyalty programs cause a 

decrease of degree of price sensitivity in a customer’s mind, and the buyers are ready to pay more than 
usual. Furthermore, loyalty is always followed by an increase in number of purchases. 

Tahal (2014) carried out a research about customer loyalty programs in electronic commerce. He 

gathered information on companies that are running e-shops and asked opinions of people who were 

typical online customers. On identifying the company’s expected benefits of the loyalty program, the 

following result were obtained (shown in Figure 1):  

 the company’s reputation advanced by 73%,  

 brand awareness increased by 95%, 

 profit increased by 77%,  

 turnover increased by 100%, and 

 number of repeated purchases increased by 95% 

Figure 1: Company benefits from using loyalty program 

 

Source: Tahal (2014) 

Tahal (2014) also indicated benefits from buyers point of view. Loyalty program attracted customer by 

using incentives such as, discount on selected items, remuneration based on points gathering, listing to 

the valuable gift draw, gifts (small free items), instant quantity discounts, money voucher for the next 

purchase, flat discounts on the favorite items and other incentives (Shown in Figure 2). 
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Figure 2: Buyers benefits from using loyalty program 

 

Source: Tahal (2014) 

Loyalty programs provides many advantages such as an increase in sales revenues and a closer bond 

between current customers and the brand (Khan, 2014).  

Customers may shift products and services to look for better value or price all the time and from an 

entrepreneural point of view, of is important to reduce these customer shifts. Managers try to outsmart 

their competitors using various marketing tools to maintain customer loyalty (Bose & Rao, 2011). 

Conclusion 

This paper gives a theoretical approach on influence of loyalty program on customers’ loyalty and 

profitability of the company. Literature review contains many approaches on loyalty programs for 

managers. 

Many authors emphasize that loyalty programs contain financial and affective components. Only 

financial benefits don´t guarantee retention of the customer. Customer reward program is a source of 

valuable information and is important to build customer knowledge databases. Collected data should 

be the basis for development of a marketing strategy. Managers must protect the privacy of the 

customers as customer loyalty is reliant on the customer’s trust on the company.  

Conclusively, loyalty programs are profitable because it is less expensive to retain existing customers 

than to attract new ones (Altinkemer & Ozcelik, 2009). 
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Abstract: Due to the economic changes and fast progress in health technologies countries face the challenge of 

rapidly growing health expenditures. Drug policies focus on identification of the most problematic areas for 

implementation of cost-effective measures. For this purpose, they need to be provided with accurate analyses of 

health expenditures and drug utilization.  

Primary aim of this study was to analyze health expenditures of Slovak Republic in regards to factors, which are 

considered to have the largest influence on provision of health care. Secondarily we focused on providing a brief 

drug utilization analysis. Our study confirmed that since 2000 Slovakia invests a larger share of GDP in health 

care, while in 2013 overall health expenditure amounted 5.6 million EUR (7.6% of GDP). Despite recent growth 

(233.6 % since 2000), Slovakia remains under OECD average in regards to health expenditures per capita (PPP, 

USD). However, it is on the 2nd place among V4 countries. Patients’ share of the overall health expenditures is 

increasing 12.8 times faster than public reimbursement. Up to 1.5 million EUR was spent on pharmaceuticals in 

2013. The most utilized group of drugs in terms of DIDs and sales were cardiovascular drugs.  

JEL Classification Number: I50, DOI: http://dx.doi.org/10.12955/cbup.v4.763 

Keywords: health expenditures, private health expenditures, public health expenditures, expenditures on 

pharmaceuticals, drug utilization research.

 

Introduction 

During the last decades health expenditures have been steadily increasing due to growing life 

expectancy at birth (based on OECD (2016b), the average increase amounted 4.3% in the OECD 

countries between 2000 and 2013) and the enormous progress in health technologies and treatment. 

Health care reforms focus on reducing costs maintaining highest-level quality at the same time. To 

support the policy makers in carrying out and introducing evidence-based, cost-effective measures in 

health- and drug policy of each country, well-structured, precise and valid analyses of health 

expenditures and drug utilization are vital to be conducted on a regular basis. 

Key factors influencing health care expenditures  

One of the main factors influencing the level of health status of countries is considered to be the gross 

domestic product (GDP), as the indicator of its general wealth. The Preston curve, first designed by 

Samuel Preston in 1975, reflects the positive correlation between wealth of a country (represented e.g. 

by GDP) and the health status of its inhabitants (represented by e.g. mean length of lifespan) with the 

following result: wealthier countries are more likely to have healthier inhabitants; with a concave 

relationship (Bloom & Canning, 2007). As Deaton (2003) concludes from the results of his study of 

Preston curve, the level of health status also depends on the wealth of the country according to the law 

of diminishing returns. Furthermore, in countries with a higher life standard, the distribution of 

financial incomes among the population takes on importance.  

Filko, Mach, and Zajíček (2012) write that the amount of financial investments in the health care of a 

particular country contributes greatly to the level of its health status in terms of enabling the 

implementation of scientific innovations, higher work satisfaction and motivation of health care 

providers that shall be reflected in higher quality of provided health care.   
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A crucial factor to be considered is also the share of private expenditures since this influences rather 

greatly the compliance with medical therapy, especially of the middle and low-income groups of 

patients. It is well documented, that higher private health expenditures may cause ceasing the 

treatment and hence result in even higher expenditures associated with therapy of health care 

complications resulting from non-treatment of the previous moderate states of diseases.  

The proof that cost-related nonadherence to medical treatment is a significant factor contributing to 

health as well as expenditure losses provide, inter alia, the findings of Kennedy and Morgan (2009) 

from U.S. and Canada. Recently the results of an extensive European cross-country study carried out 

by Morrison et al. (2015) even more underline this fact. On the other hand, as Zweifel and Wilard 

(2000) point out regarding health insurance coverage, too low private expenditures are very likely to 

potentiate value losses of the provided health care and are likely to cause health hazards that result in 

direct rapid health-related expenditures increases.  Therefore, health-care policies of all countries must 

precisely comply with and reflect these key factors.  

Another factor significantly contributing to overall health expenditures is drug utilization. According 

to Foltán (2010) approximately 85% of all therapeutic interventions are associated with drugs (pp. 

139). Due to the essential role of pharmaceuticals in the health care system and steadily increasing 

expenditures on them, policy makers of all countries face the challenge to keep the balance between 

financing innovative, but financially demanding medicines and development of new strategies 

concerning austerity measures.  

Drug utilization research 

World Health Organization (2003) defines Drug Utilization Research (DUR) as “the marketing, 

distribution, prescription and use of drugs in a society, with special emphasis on the resulting medical, 

social and economic consequences” (pp. 8). Truter (2008) and Foltán (2010) state that drug 

prescription and drug utilization belong to the most important parameters in the evaluation of health 

care worldwide. Primary goal of DUR is the rationalization of drug consumption; only secondarily it 

also aims for lowering the amount of public and private expenditures spent on pharmaceuticals.  

Essential tool for conducting DUR is the ATC/DDD system developed by the Drug Utilization 

Research Group to enable comparisons in drug consumption across countries and international 

methodology development.  WHO Collaborating Centre for Drug Statistics Methodology (2014) 

defines ATC classification as a unitary classification system of drugs based on their anatomical, 

therapeutic and chemical characteristics and an objective and comparable unit for drug consumption 

measurement, the Daily Defined Dose (DDD). 

Based on cumulative data from OECD (2015), pharmaceuticals comprised around 17% of the overall 

health care expenditures of OECD countries in 2013. Schumock et al. (2015) describe the situation in 

the United States in the year 2014 similarly: the overall prescription sales amounted 360.7 milliard 

USD even with an increase of 12.2% compared to year 2013 (pp. 719). However drug utilization 

varies widely across OECD countries in terms of numbers as well as expenditures reflecting national 

prescription patterns of health care specialists and drug consumption habits of patients including their 

approaches towards drug medication.   

Research goals 

We have performed a detailed analysis of the health care expenditures in Slovak Republic from 2000-

2013. It was focused on examining the three main factors influencing health care spending:  

 share of GDP spent on health care provision;  

 public and private financing of the health care and their comparison;  

 costs of pharmaceuticals. 

In relation to the last point, a utilization analysis was conducted to identify the most utilized drug 

groups in terms of DDDs and sales. 
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Data and methodology 

The analysis of health care expenditures covers a period from 2000 until 2013, which is the latest year 

from which comparable data from the most OECD countries are available. The data for the analysis 

were derived from OECD database and recalculated to meet the needs of the performed analyses. 

The values of GDP were evaluated from two different perspectives: a) GDP value of current prices 

expressed in EUR (mil.) for national calculations of health expenditures; b) GDP value of current 

prices adjusted in accordance with the current Purchasing Power Parity in USD (PPP, USD) to enable 

the international, per capita comparisons between different countries. 

Public health expenditures are considered to be expenditures incurred by all kinds of public founds – 

in Slovakia this is represented by the public insurance system. 

Private or out-of-pocket health expenditures consist of all expenditures that are covered directly by the 

patients including cost-sharing (meaning the supplement price amount of medicines founded by the 

Slovak public insurance) and over-the-counter payments. As the data (%) on this indicator are only 

available from 2005, we have calculated the data for previous years as the difference between overall 

expenditures and public expenditures. The average deviation between our calculations of private 

expenditures and the cumulative private expenditures reported by the OECD (2016a) for the following 

years (2005-2013) was 3.3%. 

The cumulative value of the expenditures on pharmaceuticals comprises of the expenditures for the 

following items: prescription and OTC drugs; and for some OECD countries also of expenditures for 

some other medical non-durables, such as medical devices (e.g. bandages. incontinence articles etc.), 

However, this indicator does not include pharmaceuticals dispensed by hospital pharmacies. This 

indicator represents the final prices (including the margins and VAT). 

Data on drug utilization were extracted from the database of State Institute for Drug Control of Slovak 

Republic. This database consists of data from all drug distributors in Slovak Republic, who are by the 

law obliged to report on quarterly basis the total numbers of drugs distributed within Slovak Republic 

and abroad ("Zákon č. 362/2011 Z.z. o liekoch a zdravotníckych pomôckach [Act No. 362/2011 Coll. 

on drugs and medical devices]," 2011).  

Data on drug utilization were analyzed within ATC drug classes in terms of DIDs (DDD/1000 

inhabitants) and sales (EUR) using the internationally recognized WHO ATC/DDD methodology 

(WHO Collaborating Centre for Drug Statistics Methodology, 2014).  The values of sales, used for the 

analyses, refer to the ex-factory prices applicable in the evaluated time period. 

Drug utilization was evaluated on yearly basis to match the period from health care expenditures 

analysis. 

In the tables and figures of the analyses the following abbreviations are used: 

 GDP = gross domestic product; 

 PPP = Purchasing Power Parity; 

 HE = health expenditures; 

 DDD = defined daily dose;  

 DID = DDD per 1000 inhabitants per day. 

Results and Discussion: Analysis of health expenditures in Slovak Republic 

Slovak Republic spent 7.6% of the overall GDP on health care provision in 2013. The GDP of the 

Slovak Republic expressed in current prices reached 73.8 milliard EUR in 2013; hence, the 

expenditures associated with health care amounted 5.6 milliard EUR with an increase of 233.6 % in 

comparison to the situation in 2000.  

Table 1 illustrates the development of the percentage of GDP spent on health care while presenting the 

precise financial magnitudes of these shares at the same time.   
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Table 1: Development of the health expenditures in Slovak Republic, 2000-2013 

Slovak Republic 
 HE  

(% GDP) 

GDP 

 (mil. EUR) 

HE 

(mil. EUR) 

2000  5.3 31 601.3 1 679.1 

2001  5.3 34 310.6 1 832.4 

2002  5.5 37 279.8 2 053.1 

2003  5.4 41 404.3 2 256.2 

2004  6.5 46 101.5 2 982.6 

2005  6.6 50 250.6 3 316.6 

2006  6.9 56 107.0 3 857.8 

2007  7.2 62 884.5 4 535.7 

2008  7.5 68 322.5 5 114.6 

2009  8.5 63 818.5 5 410.3 

2010  7.8 67 387.1 5 286.2 

2011  7.5 70 443.5 5 260.6 

2012  7.7 72 420.0 5 568.2 

2013  7.6 73 835.1 5 601.7 

Δ  

(2000-2013) 

 
42.8% 133.6% 233.6% 

 

Source: Authors on the basis of OECD data (OECD 2016a) 

The health expenditures were steadily growing in terms of share from the overall GDP (described by 

the coefficient of determination of 0.80) but even more in financial values (coefficient of 

determination of 0.94) due to an increase in the national GDP by 133.6% (Figure 1). 

Figure 1: Comparison of health expenditures in terms of EUR and % of GDP in Slovak Republic, 

2000-2013 

 

Source: Authors on the basis of OECD data (OECD 2016a) 

Since Slovak Republic is a post-communistic country with still developing, relatively weak economy 

in comparison to other OECD countries, it is reasonable to evaluate the health care expenditures in 

current prices calculated per capita and adjusted according to PPP following the European Union and 

OECD (2012) as it is presented in Figure 2. 

Although Slovak Republic was on the 28th place of all OECD countries regarding the amount of health 

related expenditures, it has taken the 2nd place among V4 countries, which have similar socio-

economic conditions as well as historical background.   
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Figure 2: Health expenditures in Slovak Republic, per capita (PPP, USD) 

 

Source: Authors on the basis of OECD data (OECD 2016a) 

Public and private health care expenditures  

The situation concerning private expenditures-financing health care provision has dramatically 

changed over the last ten years, as it is shown in Table 2. Even though both, public and private health 

expenditures (out of the pocket, OOP) have increased, the overall increase was not evenly distributed 

between both parties. The share of patients’ private health expenditures increased by 239.8% in 

comparison to an increase of 18.8% of the public health expenditures. The differences are even larger 

in terms of financial values represented by an enormous increase of 693.9% in private health 

expenditures in comparison to a 177.6 % increase in public health expenditures. 

Table 2: Shares of public and private health expenditures. 2000-2013 

Slovak Republic Public HE (%GDP) 
Public HE  

(mil. EUR) 
OOP (%GDP) 

OOP  

(mil. EUR) 

2000 4.7 1 497.1 0.6 182.0 

2001 4.8 1 632.6 0.6 199.8 

2002 4.9 1 826.9 0.6 226.2 

2003 4.8 1 980.7 0.7 275.5 

2004 5.0 2 313.9 1.5 668.7 

2005 5.0 2 496.9 1.6 819.7 

2006 4.8 2 699.8 2.1 1 158.0 

2007 5.0 3 143.2 2.2 1 392.5 

2008 5.3 3 604.7 2.2 1 509.9 

2009 5.9 3 744.7 2.6 1 665.6 

2010 5.6 3 801.2 2.2 1 485.0 

2011 5.5 3 881.3 2.0 1 379.3 

2012 5.5 4 018.5 2.1 1 549.7 

2013 5.6 4 156.8 2.0 1 444.9 

Δ  

(2000-2013) 
18.8% 177.6% 239.8% 693.9% 

 

Source: Authors on the basis of OECD data (OECD 2015, OECD 2016a) 

Expenditures on pharmaceuticals 

The evaluated parameters describing expenditures on pharmaceuticals are presented in Table 4. 

Expenditures on pharmaceutical have been contributing to overall health expenditures of Slovak 
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Republic by 26.5% in 2013 with a decrease of 23.5% since 2000 in terms of the expenditures on 

pharmaceuticals to health expenditures ratio.  However, due to the 233.6% increase in the overall 

health care expenditures, the amounts of per capita annual expenditures spent on pharmaceuticals are 

steadily growing through the entire assessed period as Table 3, and Figure 3 illustrate. 

Table 3: Evaluated parameters describing health expenditures spent on pharmaceuticals, 2000-2013 

Slovak 

Republic 

HE 

 (mil.EUR) 

HE on 

pharmaceuticals  

(% HE) 

HE on 

pharmaceuticals 

(mil. EUR) 

Inhab. 

(mil.) 

HE on 

pharmaceuticals  

per capita (EUR) 

2000 1 679.1 34.7 582.5 5.40 107.82 

2001 1 832.4 34.7 635.1 5.38 118.06 

2002 2 053.1 37.6 771.2 5.38 143.37 

2003 2 256.2 40.2 907.9 5.38 168.75 

2004 2 982.6 34.2 1 019.6 5.38 189.35 

2005 3 316.6 33.3 1 103.8 5.39 204.83 

2006 3 857.8 31.1 1 200.8 5.39 222.64 

2007 4 535.7 29.4 1 332.2 5.40 246.66 

2008 5 114.6 29.0 1 484.7 5.41 274.33 

2009 5 410.3 28.2 1 527.0 5.42 281.48 

2010 5 286.2 29.2 1 543.4 5.44 283.97 

2011 5 260.6 28.7 1 510.8 5.40 279.56 

2012 5 568.2 26.5 1 478.0 5.41 273.15 

2013 5 601.7 26.5 1 486.4 5.42 274.45 

Δ  

(2000-2013) 
233.6% -23.5% 155.2% 0.2% 154.6% 

 

Source: Authors on the basis of OECD data (OECD 2015, OECD 2016a) 

The overall expenditures on pharmaceuticals and other medical non-durables in Slovak Republic are 

steadily increasing since the first analyzed year 2000 up to year 2013. This relation is described by a 

very strong coefficient of determination of 0.89 as it demonstrates Figure 4. 

Performing an analysis comparing the expenditures spent on pharmaceuticals and other medical non-

durables between Slovakia and the OECD average (Table 4 & Figure 5) confirmed that this indicator 

still remains an open area for cost-efficient interventions. There has been a decrease of -23.5% in the 

expenditures spent on pharmaceuticals in the last years, nevertheless this indicator in Slovakia belongs 

to one of the highest among OECD countries expressed as a percentage of the aggregate health 

spending. Only three OECD countries had higher costs associated with pharmaceuticals than Slovakia: 

Mexico (28.0%). Greece (30.5%) and Hungary (30.6%). 

Figure 3: Development of the expenditures on pharmaceuticals to health expenditures ratio and the 

concerning financial amounts in Slovak Republic, 2000-2013 

 

Source: Authors on the basis of OECD data (OECD 2015) 
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Figure 4: Expenditures on pharmaceuticals, per capita. 2000-2013 

 

Source: Authors on the basis of OECD data (OECD 2015) 

 

Table 4: Health expenditures on pharmaceuticals: situation in Slovak Republic compared to OECD 

average  

HE on pharmaceuticals (% HE) Slovak Republic OECD average 

2000 34.7 17.7 

2001 34.7 17.9 

2002 37.6 18.8 

2003 40.2 19.5 

2004 34.2 19.0 

2005 33.3 18.6 

2006 31.1 18.2 

2007 29.4 17.8 

2008 29.0 17.6 

2009 28.2 18.1 

2010 29.2 17.9 

2011 28.7 17.4 

2012 26.5 16.9 

2013 26.5 16.6 

Δ (2000-2013) -23.5% -5.8% 
 

Source: Authors on the basis of OECD data (OECD 2015) 

It can be seen from Figure 6 that the expenditures on pharmaceuticals have been rising until they have 

reached their maximum of 40.2% of all health care expenditures in Slovakia in 2003. From this year 

onwards the decreasing trend starts, more or less, successfully until 2013. Even though the yearly 

decrease rate has slowed down over the last period, the decreasing overall trend is statistically 

significant (R2= 0.76). 
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Figure 5: Expenditures on pharmaceuticals – Slovak Republic in comparison to OECD average  

 

Source: Authors on the basis of OECD data (OECD 2015) 

Drug utilization analysis  

We have conducted drug utilization analysis in terms of DDDs, DIDs and sales for each group of 

drugs according to ATC classification system covering the period from 2000 until 2013. Our 

utilization analysis was focused on the evaluation of the overall drug consumption and the 

expenditures overview at the distribution level. The results are shown in Table 5. During the evaluated 

14 years there has been a total of 12.5 milliard EUR spent on pharmaceuticals in Slovak Republic. 

Slovak patients consumed 1704 DIDs, hence on average 121.7 DIDs yearly. As expected, drugs 

affecting cardiovascular system were the most utilized group in terms of DIDs (489 DID) followed by 

drugs acting on alimentary tract and metabolism (268 DIDs) and dermatologicals (165 DIDs). At the 

same time the most expenditures were spent on cardiovascular drugs: overall 2.3 milliard EUR with 

and yearly average of 163.07 million EUR. The second most utilized drugs in terms of overall 

distributor sales were, however, antineoplastic and immunomodulating agents (1.7 milliard EUR) and 

on the third place were to be found drugs acting on nervous system (1.6 milliard EUR). 

Table 5: Drug utilization analysis of ATC drug groups. 2000-2013  

Code Group DID DDD 

yearly 

average   

sales2 

[EUR] 

overall sales2 

[EUR] 

C CARDIOVASCULAR SYSTEM 489 13 481 854 256 163 073 157 2 283 024 194 

A 
ALIMENTARY TRACT AND 

METABOLISM 
268 7 400 924 925 95 164 293 1 332 300 102 

D DERMATOLOGICALS 165 4 557 565 450 19 713 724 275 992 132 

R RESPIRATORY SYSTEM 157 4 322 420 886 73 045 640 1 022 638 955 

N NERVOUS SYSTEM 142 3 924 255 324 117 033 074 1 638 463 040 

M MUSCULO-SKELETAL SYSTEM 140 3 851 393 241 53 450 438 748 306 134 

B 
BLOOD AND BLOOD FORMING 

ORGANS 
119 3 289 473 237 73 260 578 1 025 648 094 
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G 
GENITO URINARY SYSTEM AND 

SEX HORMONES 
67 1 853 681 676 38 982 933 545 761 061 

V VARIOUS 52 1 435 287 621 20 528 319 287 396 460 

L 
ANTINEOPLASTIC AND 

IMMUNOMODULATING AGENTS 
29 803 111 736 124 419 654 1 741 875 160 

J 
ANTIINFECTIVES FOR 

SYSTEMIC USE 
28 760 265 188 84 107 130 1 177 499 824 

H SYSTEMIC HORMONS1  25 684 560 832 15 650 235 219 103 287 

S SENSORY ORGANS 22 611 591 800 12 944 957 181 229 398 

P ANTIPARASITIC PRODUCTS 1 40 716 963 713 992 9 995 882 

  Total 1 704 47 017 103 135 892 088 123 
12 489 233 72

3 
 

1EXCL. SEX HORMONES AND INSULINS 
2 Ex-factory prices  

Source: Authors on the basis of OECD data (OECD 2015) 

 

Conclusion 

Currently, Slovak Republic is in the middle of the transition process of its economy, characterized 

among others, by a fast year-to-year GDP growth. Over the evaluated 14 years (2000-2013) GDP has 

grown by 133.6%.  At the same time, health expenditures expressed as the percentage of GDP have 

increased by 42.8%, which indicates that not only Slovakia has a stronger economy, it simultaneously 

also invests more finances in the health care sector. 

In regards to the financing of the health care provision, as our results show both public and private 

expenditures have increased over the analyzed period, however, not evenly. While the share of 

patients’ private health expenditures of the overall health expenditures increased by 239.8%, the 

proportion of public health expenditures increased only by 18.8%. These findings indicate that in the 

year 2013 Slovak patients have carried a burden of health care costs, which was more than two times 

larger than in 2000. 

The lasting area for cost-effective interventions was detected to be the amount of utilized drugs and 

the associated costs. Despite the decrease of expenditures spent on pharmaceuticals by 23.5% since 

2000, Slovak Republic remains enormously above the OECD average. The most utilized drugs in the 

Slovak Republic over the analyzed time frame have been cardiovascular drugs – both in terms of DID 

(489) and sales (2.3 milliard EUR) – hence, the intervention of the drug policy of Slovak Republic 

should focus primarily on this broad group of pharmaceuticals. 
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THE EFFECTS OF OWNERSHIP CONCENTRATION ON PERFORMANCE OF 
PAKISTANI LISTED COMPANIES 
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Abstract: This paper analyzes the effects of ownership concentration on investment performance in a large 

sample of Pakistani publicly-listed companies from 1997 to 2007. Special attention is directed to statistical 

methods from the field of panel-data econometrics, which are able to deal with endogeneity problems and with 

structural reverse causality. The preferred estimator that is based on firm fixed effects insinuates that the voting 

rights of ultimate shareholders affect Tobin’s q unambiguously negatively, whereas the squared voting rights 

affect it unambiguously positively. This implies a U-curved relationship between Tobin’s q and voting rights 

concentration with a turning point at 45%. More than 75% of the companies fall in the upward sloping part of the 

curve. While positive incentive effects are at work in Pakistan, financial market development is retarded by the 

reluctance of minority shareholders facing dominant shareholders to hold small stakes in listed companies. 

Consistently, institutional shareholders do not yet provide a positive monitoring role in Pakistan.  

JEL Classification Numbers: L2, G3, DOI: http://dx.doi.org/10.12955/cbup.v4.764 

Keywords: corporate governance, ultimate ownership, institutional shareholdings, endogeneity of ownership, 

and investment performance.

 

Introduction 

The analysis of the effects of ownership concentration on investment performance is an important 

strand of the literature on corporate governance since the pioneering work of Morck, Shleifer, and 

Vishny (1988). In a sample of large U.S. companies, they found that Tobin’s q displays a                   

Z-shaped non-monotonic reaction to managerial shareholdings: a positive relation holds up                    

to 5%; between 5% and 25%, a negative relation dominates; thereafter, a positive relation takes            

over once more. They interpreted the positive part of the relation as being consistent with        

incentives becoming more and more aligned between outside shareholders and managers, i.e. 

managerial shareholdings overcome the problem of the separation of ownership and control. If 

managers hold a substantial stake in the company, however, it is nearly impossible to replace them. 

Thus, there is a range of their shareholdings where they destroy more value than they add. They 

become entrenched. 

The analysis of the effects of ownership concentration on performance is important for industrialized 

countries; it is all the more important for the developing economy of Pakistan. Only if entrenchment 

effects and private benefits of control are reasonably low, will small, minority shareholders feel safe to 

invest in the shares of listed companies. Only if capital market institutions properly protect them 

against managers and - in the case of Pakistan more importantly - against dominant shareholders, will 

external capital markets develop. 

This paper analyzes the ownership structures of 125 Pakistani listed companies over the period 1997 to 

2007. It is the first study on a South Asian country that exploits the time series variation in ultimate 

ownership to control for the endogeneity problem of structural reverse causality, by estimating firm 

fixed and random effects models (see also Demsetz & Lehn, 1985). The relationship between Tobin’s 

q and voting rights’ concentration is a U-curve with a turning point at 45%. Although more than 75% 

of the companies fall in the upward sloping part of the curve, doubt arises as to whether capital market 

institutions properly protect minority shareholders.   

Section 2 gives a short overview of the ownership concentration and investment performance 

literature. Section 3 describes the method used to calculate ultimate ownership. Section 4 presents the 

estimating equation for measuring the effects of ownership concentration on performance. In section 5, 
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we describe the sources of information, and report the descriptive statistics of variables used in the 

analysis. Section 6 comprises of panel-data analyses of the effects of ownership concentration on 

performance. Conclusions are drawn in the final section. 

Literature Review  

Tobin (1969) illustrated the capital account approach (schematic) for a closed economy. In his general 

accounting framework, a row is labeled as demand deposits or the producers’ durable equipment, 

whereas columns represent sectors of the economy that are constrained by their own wealth. Examples 

of sectors are commercial banks, central bank, non-bank financial institutions, and the general public. 

According to the author, financial policies and events mainly affect aggregate demand by changing the 

valuations of physical assets relative to their replacement costs. Financial policies can accomplish such 

changes, but so can other exogenous events. 

In a seminal article, Morck, Shleifer, and Vishny (1988) study ownership concentration and 

investment performance of 371 of the Fortune 500 companies. Morck et al. (1988) use shareholdings 

of the board of directors as a proxy for managerial ownership and draw a non-linear relationship 

between ownership concentration and Tobin's q. McConnell and Servaes (1990) analyze a large 

sample of US companies, and report an up /down relationship between managerial ownership and 

Tobin’s q. Thus, they observe only the first part of the inverted parabola. Short and Keasey (1999) use 

a sample of 225 listed companies from the United Kingdom for studying the impact of ownership 

concentration on investment performance and report a a non-linear relationship between the former 

and the latter. 

Xu and Wang (1999) analyze the ownership and financial data of all companies listed on the Shanghai 

and Shenzen stock exchanges over the 1993 to 1995 period and report a positive and significant 

correlation between ownership concentration and profitability, and they find that the impact of 

ownership concentration on profitability is stronger for companies owned by legal person shareholders 

than for those owned by the State. Profitability is positively correlated with the percentage of legal 

person shareholdings, but it is either negatively correlated or uncorrelated with the percentage of state 

shares and shares held by individuals. Liu and Sun (2003) show that the absence of state-shares in the 

pattern of shareholding disclosed in a company’s annual report does not necessarily indicate the non-
existence of ultimate control by the state. According to their analysis, the class of legal shares is only a 

veil of various identities of ultimate owners, including both state and private. Whether and to what 

extent, this ambiguity dilutes the findings on the impact of shareholding classes on performance is 

difficult to predict. 

Yeh, Lee, and Woidtke (2001) used a sample of 208 Taiwanese listed companies for studying the 

impact of ownership concentration on financial performance for 1994 to 1995. Family-controlled 

companies, with low levels of control have worse performance than family-controlled companies with 

high levels of control and companies that are widely held.  

Lemmon and Lins (2003) analyzed the ownership structures and performance of sample of 800 listed 

companies from South East Asian countries during the Asian Financial crisis. They hypothesize that, 

during the crisis, values should show the strongest decline in those companies where dominant 

shareholders or managers use ownership structures that allow them to control companies while 

reducing the cash flow rights associated with voting rights. Cumulative stock returns of companies, 

whose managers had high voting rights separated from cash flow rights, are 10 to 20% lower than in 

companies in which managers have low voting rights. 

Joh (2003) uses a large sample of Korean companies, for estimating the relationship between 

ownership structures and accounting performance. The measure of accounting performance used is the 

net income to assets ratio. Ownership concentration is found to have a substantial positive impact on 

accounting performance. By contrast, companies with a high disparity between voting and cash flow 

rights have lower performance. This effect is especially true for companies that were members of the 

top thirty chaebols. In the interval below 5%, company performance declines with ownership, whereas 

it increases sharply in the interval from 5% to 25%. Above the 25% level, performance increases 

gradually with ownership concentration. Thus, ownership concentration has a non-linear effect on 

accounting performance. 
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Several authors have focused on Malaysia in this context. Samad (2002) analyzed corporate 

governance and investment performance of Malaysian listed companies over the 1989 to 1998 period. 

He measured performance with return on equity and return on assets. The regression analysis 

performed in his study insinuates that, as companies grow larger, they become more profitable and rely 

less on debt financing. He concludes that being part of a business conglomerate is negatively related to 

performance. 

Mak and Kusnadi (2005) studied the impact of ownership concentration on corporate performance in 

Malaysia. Their main finding was that block shareholdings had a small positive effect on Tobin’s q, 

which is marginally significant. Haniffa and Hudaib (2006) study the effect of ownership 

concentration, board composition, and multiple directorships on performance of Malaysian companies. 

They analyze a sample of 347 companies listed on the Kuala Lampur Stock Exchange for the 1996 to 

2000 period. They find that shareholdings of the five largest shareholders and board size are 

significantly associated with Tobin’s q and return on assets. Tam and Tan (2007) analyze ownership 

structures and performance of listed Malaysian companies from 1994 to 2001. The measures of 

performance used are Tobin's q and return on assets. Ownership types (individuals, state, and foreign) 

are found to exert significant impact on performance. The impact varies, however, with the 

performance measure, the business conditions, and the socio-economic policy that influences the 

distribution of wealth in Malaysia. 

Sarkar and Sarkar (2000) use a large sample of Indian listed companies for studying the effects of 

ownership concentration on performance. The focus of their paper is on the relationship between the 

ownership stakes of directors and corporate shareholders and company valuation as measured by the 

market to book ratio. They find that block-holdings by directors increase company value after a certain 

level of shareholdings. Kumar (2008) analyzes the effects of ownership concentration on performance 

of Indian companies over 1994 to 2000. He uses return on assets for measuring performance and 

estimates a U-curved relationship between shareholdings of directors and performance.  

Farooque, Zijl, Dunstan, and Karim (2007) analyze a sample of 73 Bangladeshi companies and report 

an S-shaped non-linear relationship between board ownership and performance, with entrenchment 

dominating for small and large ownership ratios, essentially a mirror image of the function reported by 

Morck et al. (1988). However, the non-linear reaction disappears when a 2-stage least squares 

estimation of a simultaneous equation model is carried out. 

Javed and Iqbal (2008) analyze ownership structures and performance of Pakistani companies. They 

use a sample of sixty companies for analyzing the effect of ownership on performance. Return on 

assets and Tobin’s q are used as measures of firm performance. Family and Foreign are found to 

positively affect performance.  

In summary, all studies on ownership concentration and performance do find a range of ownership 

with a positive effect on performance. However, most studies also find ranges where the net effect of 

additional ownership concentration is negative. There are no studies for South Asian countries that use 

panel-estimation techniques to control for possible endogeneity of ownership and performance. 

Ownership Structures 

Ownership structures of Pakistani listed companies are highly concentrated. Analysis of ownership 

structures shows that families, directly or indirectly, own 55.20% of the companies. The concept of a 

pyramidal structure is explained by illustrating the ownership structure of Maple Leaf Cement in 

figure 1. 

Maple Leaf Cement1 uses the one-share one-vote principle for issuance of shares (see Burkart & Lee, 

2008). The company’s largest direct shareholder is Kohinoor Textile Mills with shareholdings of 

50.13%, which exports fabrics. Kohinoor Textile’s largest direct shareholder is Zimpex Private 
Limited that has shareholdings of 15.47%. Zimpex Private Limited is fully-owned at the top of the 

pyramidal structure by its directors, Tariq Sayeed Saigol and Taufique Sayeed Saigol, whose voting 

rights (VR) are calculated as follows: 

Voting Rights (VR) = 0.01 + 50.13 + 0.04= 50.18% or 0.502 

Cash flow rights are calculated by multiplying and summing all relevant control chains as follows: 
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Cash flow rights (CFR) = 0.01+ 0.5013 × (0.1547 +.1491) + 0.04 

CFR = 15.28% or 0.15 

Figure 1: Ownership Structure of Maple Leaf Cement 

 

Source: Author 

Cash flow leverage (VR/CFR) is 3.28. Pyramidal structures lead to a divergence of the interests of the 

largest ultimate shareholder and those of outside shareholders because voting rights of the ultimate 

shareholder exceed cash flow rights (see e.g. Almeida & Wolfenzon, 2006).  

Table 1 reports the ownership concentration by the identity of direct and ultimate shareholders. 

Ownership reports mean (median) of ownership whenever these identities are largest direct 

shareholders and voting rights are applicable to the largest ultimate shareholders that are families, the 

state, and foreign entities. Diverging voting rights and cash flow rights are not analyzed because voting 

rights exceed cash flow rights in 11.2% of the companies.   

Table 1: Ownership and control structures of Pakistani listed companies  

Ownership 

Panels 

Direct Ownership Panel Ultimate Ownership Panel 

Largest Direct Shareholders Largest Ultimate Shareholders 

Companies Ownership Voting Rights (VR)  Companies 

Ownership 

Identity 

Percentage Mean Median Mean Median Percentage  Number 

(N) 

Listed 
Companies 

 8.00 36.25 37.04     

Private 

Companies 

10.40 46.51 44.43     

Holding 
Companies 

4.00 62.48 55.00     

Institutional 

Shareholders 

1.60 30.56 30.56     

Trusts 4.80 40.28 40.00     

Families 30.40 48.03 43.46 52.02 46.58 55.20 69 

State  6.40 60.72 60.30 61.89 60.93 10.40 13 

Foreign 34.40 61.23 62.02 67.94 66.92 34.40 43 

Total 100.00 52.45 50.88 58.56 54.53 100.00 125 

Source: Author 
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Tracing the ultimate ownership of companies shows that families and the state control 55.2%and 

10.4% of the companies respectively. Foreign entities control 34.40% of the companies. However, 

none of these entities have the state as the ultimate shareholder. Table 1 illustrates that ultimate 

ownership is a more meaningful concept than direct ownership. In Pakistan, the concentration of 

ultimate voting rights, i.e. voting rights by the largest ultimate share holders, is high, with the mean 

(median) reaching 58.6% (55%). 

Estimating Equation 

It appears plausible that investment performance of listed companies may be non-linearly related to the 

voting rights of ultimate shareholders. Investment performance is measured by Tobin’s q, which is the 

ratio of market value of a company to its total assets. A firm fixed effects model is used to regress 

Tobin’s q on the lagged values of voting rights of the largest ultimate shareholder, square of voting 

rights, leverage, shareholdings of outside institutional shareholders, company size, and growth (refer to 

the appendix for definitions of variables). A negative coefficient on voting rights (VR) indicates that 

the largest shareholders or managers are entrenched with intermediate shareholdings and divert 

corporate resources from minority shareholders to themselves.  A positive coefficient on the square of 

voting rights (VR2) indicates that a sufficiently large stake of the largest ultimate shareholder provides 

incentives to increase firm value.  

Leverage is hypothesized to positively affect performance, not only because of tax advantages of debt 

but also due to the disciplinary role of debt (see Jensen, 1986). If institutional shareholders in a 

company effectively monitor its operations, their shareholdings are expected to positively affect 

performance. If institutional shareholders suffer themselves from agency costs and side with managers 

or largest dominant shareholders, we expect the reverse (see Short & Keasey, 1997).   

Company size is expected to have a positive coefficient if larger companies are more transparent          

and better disclose their results. Larger companies could be more diversified than smaller         

companies, which leads to lower risk, but also to larger diversification discounts. Growth is used             

as a proxy for growth opportunities and is expected to have a positive effect on performance.          

Larger companies could be more diversified than smaller companies, which leads to lower risk,             

but also larger diversification discounts. Growth is used as a proxy for growth opportunities                  

and is expected to have a positive effect on performance. The model is written in linear form as 

follows: 

qit = + b1VRi,t-1+b2VR2
i,t-1+b3Li,t-1+b4ITi,t-1+b5Si,t-1+b6Gi,t-1+i+i,t. 

Where qit denotes Tobin’s q of the -ith company in period t , VRit-1 denotes voting rights of the ultimate 

shareholder in period (t-1), VRit-1
2  denotes square of voting rights, Lit-1  denotes leverage, IT it-1  denotes 

outside institutional ownership, Sit-1 denotes size, Git-1 denotes growth, i  denotes the unobserved 

company effect, and it is the error term. 

Data 

A sample of 125 largest companies listed at the Karachi Stock Exchange was chosen that accounts for 

98 percent of the stock exchange’s capitalization. Financial companies are excluded from the sample 

because their capital is not comparable to non-financial companies.  

Annual financial reports from 1997 to 2007 were solicited from the companies as well as from 

secondary sources of information such as the State Bank of Pakistan, Lahore Stock Exchange,              

and Karachi Stock Exchange. The stock prices data from 1996 to 2007 were prepared                           

from the newspapers, Dawn and Business Recorder. The ownership and financial information   

obtained from the above-mentioned sources were used to prepare the panel data. The analysis             

uses unbalanced panels because all companies were not listed from 1997 to 2007. The Consumer         

Price Index (CPI) was used to convert nominal values of the financial variables into real 1991      

Rupees.  

Redeemable preference shares are allowed by the Companies’ Share Capital Variation in Rights and 

Privileges Rules, 2000. Redeemable preference shares (non-voting) that pay fixed annual dividends 

were used in seven companies.  
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Summary statistics and matrix of correlation coefficients are reported in Table 2 (***, **, * denote 

significance levels of 1%, 5%, and 10% respectively). The Sidak method is used to assess the 

significance levels of correlation coefficients (see Hamilton, 1992). 

Table 2: Summary statistics of variables and matrix of correlation coefficients 

Variable Tobin’s q Voting Rights 

(VR) 

Leverage 

(L) 

Institutional 

Ownership 

(IT) 

Size 

(S) 

Growth 

(G) 

Mean 

(Median) 

1.62 

(1.10) 

58.56 

(54.53) 

0.14 

(0.07) 

12.27 

(9.40) 

15.82 

(15.80) 

0.32 

(0.12) 

Correlation 
coefficients 

      

Voting Rights 

(VR) 

0.23***      

Leverage (L)    −0.03 −0.05     

Institutional 

Ownership (IT) 

   −0.19***       −0.55*** −0.05*    

Company Size (S)    −0.05** 0.04      0.19*** 0.06   

Growth (G)    −0.03 0.02 0.01 0.03 0.04  

Source: Author 

Empirical Analysis 

The results of firm fixed effects are reported in table 3 (***, **, * denote significance levels of 1%, 

5%, and 10% respectively). 

Table 3: Firm fixed effects (FE) and Random Effects (RE)  

Panel 1 Firm Fixed Effects Random Effects 

Coefficient 

(SE) 

Coefficient 

(SE) 

Voting Rights 
(VR) 

−4.77*** 
(1.756) 

−4.09*** 
(1.311) 

Voting Rights 

Square (VR2) 

5.33*** 

                        (1.350) 

 4.60*** 

(1.053) 

Leverage (L) 0.65*** 

                        (0.235) 

0.38** 

(0.211) 

Institutional 

Ownership (IT) 

                       −0.08 

                        (0.071) 

−1.23*** 

(0.322) 

Company Size (S) 0.12*** 

                        (0.035) 

0.06** 

(0.029) 

Growth (G)                          0.01 
                       (0.032) 

                                    0.00 
(0.019) 

  0.95*** 

                       (1.187) 

                                    0.83 

(0.595) 

Observations                         1227 1227 

Correlation (µi, Xb) −0.30*** 0.00 
 (assumed) 

Chow Test for data pooling 

0H : Deviations from the global intercept ( ) are zero for all companies 
 

F-statistic 7.89*** 

Firm fixed effects are preferred over pooled ordinary least squares 

Hausman Test 

0H : Coefficients estimated by the efficient random effects estimator are asymptotically identical to those estimated by 

the consistent fixed effects estimator 

Chi-square (
2 ) statistic 

28.38*** 

Firm fixed effects are preferred over random effects. 

Source: Author 
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Firm fixed effects show that voting rights (VR) is negative and significant, whereas square of voting 

rights is positive and significant. Thus, the estimates imply that up to a VR ratio of approximately 

45%, performance is reduced as the negative entrenchment effect dominates the positive incentive 

effect. From a holding of 45% onwards, the reverse is true. For 75% of the companies, VR 

concentration has a positive effect on performance (see Figure 2). Leverage (L) and company size (S) 

obtain positive and significant coefficients, while institutional shareholdings (IT) and growth (G) are 

insignificantly related to Tobin’s q. 

Random effects are also estimated and essentially no change was observed in results for voting rights 

(VR), and square of voting rights (VR2). The main differences of results of random effects from those 

of fixed effects are that the coefficient on institutional shareholdings (IT) becomes negative and 

significant at 1% level. The coefficients on leverage (L), and company size (S) remain positive but 

significant at 5% level.  

Firm fixed effects are preferred to random effects because the null hypothesis of the Hausman test can 

be rejected. Although, fixed effects are preferred to random effects, an insignificant or even negative 

effect of institutional shareholdings on performance cannot be ruled out. Agency costs in these 

institutions themselves in Pakistan may be responsible for evidence on negative effects of institutional 

shareholdings on performance. 

The null hypothesis under the Chow test for data pooling that deviations from the global intercept ( ) 

are zero for all companies can be rejected. Thus, firm fixed effects are preferred to pooled ordinary 

least squares.  

Conclusion 

This is the first paper on a South Asian developing country that uses panel data modelling for 

estimating the effects of ownership concentration on investment performance, thereby addressing the 

endogeneity problem of reverse causality. Firm fixed effects show that the voting rights (VR) of 

ultimate shareholders unambiguously negatively, and the square of voting rights (VR2) unambiguously 

positively, affect Tobin’s q implying a U-curved relationship between Tobin’s q and concentration of 

voting rights with a turning point at 45%.  

More than 75% of the companies fall under the upward sloping part of the curve. The intuitive 

explanation of the upward slope is that the incentive of the owner to improve performance dominates 

the negative entrenchment effect from this point onwards. However, up to 45% voting rights ultimate 

shareholders destroy value on balance for minority shareholders. 

This implies that a substantial concentration of ownership is necessary to secure the positive incentive 

effects of ownership. Viewed differently, financial markets remain underdeveloped if minority 

shareholders are reluctant to hold stakes in publicly listed companies facing possible expropriation by 

dominant shareholders. Consistently, institutional shareholders do not yet provide a positive 

monitoring role in Pakistan. 
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Notes 

Maple Leaf Cement was the highest traded equity at the Karachi Stock Exchange on August 21, 2014 

and April 8, 2015.  
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Appendix 

Definitions 

One share- one vote principle: Each common share carries one vote. 

Dispersed Shareholdings: Percentage of shares owned by a large number of individual shareholders in  

                             a publicly- listed company. 

Institutional Ownership (IT): Percentage of a listed company’s shares owned by outside institutional 

shareholders. 

Leverage (L): Long-term debt divided by total assets of the company. 

Size (S): Natural logarithm of total assets. 

Growth (G): Percentage change in annual sales. 

Other Outside Shareholders: Non-financial companies, non-governmental organizations (NGOs), trusts, 

charitable institutions, and association of persons.  

Zimpex Private Limited- the largest shareholder of Kohinoor Textile Mills is incorporated in Lahore (refer to 

Figure 2). Its authorized capital is 5 million rupees and paid-up capital is 1 million rupees. 

 

The relation between voting rights (VR), and Tobin’s q is illustrated in  Figure 2 (for computing values of 

Tobin’s q, we use panel average values of control variables in the estimating equation). 

Figure 2: The relation between voting rights of ultimate shareholders and Tobin’s q 

 

Source: Author 
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A FACTORIAL ANALYSIS OF INFORMACION SOURCES THAT INFLUENCE 
UNIVERSITY CHOICE IN ALBANIA 

Elfrida Manoku1 

Abstract: These days Higher Education Institutions (HEIs) in Albania are operating in a highly dynamic 

environment. The aim of this study is to examine the sources of information that influence the student’s 

selection between public or private university in Albania by identifying the role of marketing communication in 

this selection. The data was gathered through self-administered questionnaires in 17 public and private 

universities throughout Albania. The factorial analysis conducted using the evaluations from 28 di fferent 

sources of information, concluded that mainly four factors influenced university choice. These were, public 

relations, advertising, reference groups and internet marketing. Most of the Albanian Universities need a better 

understanding of the entire process the prospective students undergo during their university selection process. 

They also should try adopting a new orientation in their marketing communication strategies based on the 

students’ need for information.  

JEL Classification Number: M31, DOI: http://dx.doi.org/10.12955/cbup.v4.765 

Keywords: university choice, marketing communications, students, higher education institutions. 

 

Introduction 

Higher education has undergone important changes worldwide documented by a large number of 

studies in this field. As in other countries, higher education in Albania over the past 25 years is 

characterized by changes in structure, form and content, adapting to the changes that have occurred in 

the Albanian society and moving towards unification with countries in the near-by region and Europe.  

The need for marketing and its elements have felt mostly by private HEIs, which emerged in the early 

2000s and have grown significantly not only in their capacity and programs of study, but also 

improved their image. Public HEIs for a long time have not felt the need to adjust to the rules of the 

market. Due to the high reputation they enjoyed the higher demand by students to study in these 

institutions.  

Currently, there are 15 public HEIs and 26 non-public HEIs. However, in recent years competition 

from private HEIs in the region and beyond is becoming evident. These institutions are intensively 

trying to attract the best students with scholarship programs and offers, thus the students view them as  

better alternatives for study. The amendments to the law on higher education aimed to give 

universities more autonomy, which highlighted the need for orientation of their students and provision 

of a superior value for them. 

The Albanian students now have much more chances to choose where to study, whether abroad or at 

home, or whether in public or private universities. Administrators of Albanian universities should 

know and understand how students make their choices about where are they going to study, as well as 

factors affecting these choices so that they can adopt ways for attracting and retaining the students as 

well as adopt the service and communication strategies for them (Manoku, 2015). In order to adjust 

their marketing strategies HEIs should know how prospective students make their decisions during 

the selection process of the university, what information they consider useful, and from what groups 

or individuals they are influenced. 

This paper is structured in 5 sections. The first section consisting of introduction is followed by a 

second section comprising of a short literature review and in the third section, the methodology of the 

study is described. The fourth section presents the main findings of the study through descriptive and 

factorial analysis and their interpretations. The last section provides the conclusions and some 

recommendations for the interest groups. 

Communication in education  

Kotler & Keller (2012) classify the elements of marketing communication in different organizations 

as: advertising, public relations and publicity, personal selling, sales promotion, direct marketing, 

                                                           
1 Elfrida Manoku, Lecturer at Marketing – Tourism Department, Faculty of Economics, University of Tirana, Albania, 
elfrida.manoku@gmail.com 
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online communication and mobile and outdoors communication. Kotler & Fox (1995) emphasized 

that educational institutions need an effective communication with the markets and their audiences. 

Communication involves an exchange between the institution and the audience. On the other hand 

Kotler & Fox (1995), point out that the main forms of communication used by most higher education 

institutions are: public relations, advertising and marketing publications. Most educational institutions 

pay greater attention to public relations, marketing publications and a lower level to advertising than 

other elements. 

According to Eiglier & Langeard (1991), the intangibility of the service, which means that they can’t 

be seen, touched or presented with pictures or drawings, poses a real challenge for a service company 

as it is not possible to show the service at any moment, but only the components of the service. 

However, service companies, besides the traditional means of communication, have two other 

available supports which are: personal contact (sends several messages to customers) and physical 

support (supplemented with signals to consumers). Similarly, institutions of higher education, as well 

as other organizations of service, have these tools of communication available, but according to 

Nicholls, Harris, Morgan, Clarke, and Sims (1995) the most common forms of communication for 

these institutions are public relations, personal contacts and advertising.  

Steele (2008) studied how to build effective communication with students of colleges and universities 

using catalogs, application forms and material about the study programs such as brochures, posters, 

sponsorships and billboards, university websites, and advertisements on TV and newspapers, which 

are often the most used instruments of communication by the university (Yamamato, 2006). 

Raposo and Alves (2007), in their empirical studies verified how informal information sources such 

as parents, friends, current students and teachers of the school were the most common sources of 

information for the students when seeking information about the university. Consequently, it is 

important not to overlook this information channel because if the information transmitted is positive, 

the institution can achieve very good marketing results, but when the information transmitted is 

negative, the institution may have a serious problem which can lead to a real aversion to the 

institution and can be difficult to change (Edmiston-Strasser, 2009). 

Sshuller & Rasticova (2011) analyzed the methods and styles of marketing communications of 

universities and their academic staff when communicating with prospective students. They identified 

the most effective means of marketing communications to attract the new students. 

A lot of authors analyze information sources that students use during the process of seeking 

information, evaluation of alternatives and the final selection of the university. Several authors 

mention the influences that exercise websites and social networks (Facebook, Tweeter, Instagram, 

etc.) in the decision of prospective students (Yamamoto, 2006; Kim & Gasman, 2011).  

Another source is publications used by students. The rate of using publications gives high results in 

many studies despite the fact that many use website. In many studies, publications were identified as 

an important source of information during the evaluation of alternatives (Briggs, 2006; Hoyt & 

Brown, 2003; Veloutsou, 2005; Sshuller & Rasticova, 2011). Mass media such as television, 

newspapers and magazines are frequently used by universities for advertising (Kinzie & Palmer, 

2004; Sshuller & Rasticova, 2011). In the literature, it is clearly shown that reference groups like 

sisters, brothers, friends, peers, high-school teachers, relatives and other individuals influence the HEI 

selection process of students. Some studies of Shanka, Quintal and Taylor (2005) examined the 

correlation between student’s interaction with other students closely associated with the University 

and their enrollment in a particular university. 

Influence on decision-making that comes from the family is shown in majority of studies on 

university selection. The family is seen as a strong financial influential as in most cases parents give 

the child financial support to pursue higher studies. Family is seen as an important source of 

information and it plays a role in forming expectations of future students and affect their beliefs. 

Kusumawati (2013) in his study noted that the financial support coming from family or parents could 

limit the choice of the university. Parents influence their children to study in a particular destination 

or a study program preferred by them since the parents sponsor the child’s studies. Almost all of the 

university choice studies have identified reference groups as a strong influencing factor in the 
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decision of students, and at the same time as an important source of reliable information. In literature 

review, to fulfill the study objective, the information sources were summarized in two groups which 

in total are 28 factors that will be measured about how much they influence the university choice of 

Albanian students. 

Student information sources (marketing communications tools) 

These include: website of the university/ faculty, social networks of university/faculty, advertising on 

radio, advertising in the press, advertising on television, advertising on the Internet, brochures and 

leaflets, posters, billboards, video presentation and information on the website, materials for new 

students, scientific conferences, scientific articles and articles in media of academic staff, the 

appearance in the media of experts and university academics, news about/from university, 

competitions organized by the university, different fairs organized by university, various university 

events, visits to the college/university, and open days. 

Reference groups  

These include: parents, siblings, peers, relatives, high-school teachers, career offices, students 

studying in this college or graduated from it, and faculty staff. 

Methodology 

In order to get a better understanding about the sources of information that influenced most of the 

Albanian student’s choice, a factor analysis method was considered most appropriate.  

This study is part of a bigger study that was conducted by me during 2015 in order to analyze all 

factors than influence university choice of Albanian students The data collection method was the 

survey through questionnaire consisting of close ended questions. There were 17 Albanian HEIs 

involved in the study, where 10 were public universities, 4 were non-public universities and 3 were 

non-public higher education schools (Manoku, 2015). 

The population targeted in meeting the study’s objectives were the freshmen students of both public 

and private universities (Manoku, 2015).  

The procedure for selection of the sample was the stratification method and random selection of the 

groups which had classes a certain day, therefore involving all the students of the group. The selection 

was made randomly but it was ensured a coverage and representation of as many majors (subjects) as 

possible within departments.  

The students were asked to choose a Likert ascending scale from 1-5 about how much the source of 

information affected their choices for the university (1 - none, 2 - a little, 3 - somewhat, 4 - very 

much, 5 - extremely) (Manoku, 2015). 

Data were processed with SPSS20 and Excel. 

Analysis and interpretation of results: Factorial analysis for student’s information sources 

A factor analysis was conducted using the evaluation of the importance of different sources of 

information. First, tests were carried out to check adequacy of the data for factor analysis. 

Specifically, the anti-image matrix was examined, all the coefficients of its main diagonal resulted 

large enough (ranking 0.89 - 0.96) and elements outside the diagonal were sufficiently small. So this 

matrix recommended that all variables are suitable for inclusion in the analysis.  

Secondly, Kaiser-Myer-Olkin (KMO) test and Bartlett's test of sphericity were performed. Generally, 

KMO gets values between 0 and 1, but there was an agreement between the researchers that it’s value 

should be above 0.6. Bartlett's test of sphericity tested the zero hypothesis that the correlations matrix 

was a unit matrix, thus, the elements of the main diagonal were 1 and those outside it are 0. 

The findings of these tests are presented in Table 1 below and based on the criteria discussed for 
goodness of adjustment data for performing factor analysis we can say that our sample is very good. 

This guarantees reliable results of this analysis. 

Results 

There are several ways for selecting the adequate number of factors, such as taking Eigen values that 

should be higher than 1 and the Scree graph.  
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Table 1: Kaiser-Meyer-Olkin measure and Bartlett's test of sphercity of sampling adequacy 
 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 0.924 

Bartlett's Test of Sphericity Approx. Chi-Square 3710.963 

Df 378 

Sig. 0.000 

Source: The author 

Considering the fact that the essence of factorial analysis is to explain a large amount of variance of 

original variables by means of a smaller number of factors, attention should be given to the amount of 

explained variance. This amount is 66.4% and, the final solution of the factorial analysis was found to 

be 4 factors. In order to interpret the factors, the solution underwent Varimax rotation method. Eigen 
values, individual variances and the cumulative method of 4 factors resulting from the analysis are 

shown in Table 2. 

Table 2: Total variance explained from common factors  
 

Factor 
Rotation Sums of Squared Loadings 

Total % Of variance % Cumulative 

1 7.212 25.757 25.757 

2 5.192 18.544 44.302 

3 3.660 13.072 57.374 

4 2.529 9.031 66.405 

Source: Author 

To interpret the common factors, correlations should be studied as they determine the strength of 

relations. Factors can be identified from larger correlations, but it is important as to analyze the 0 and 

lower correlations as well in order to confirm the identification of factors (Gorsuch, 1983). 

Interpretation of factors includes information contained in each of the variables and their meaning is 

drawn after analyzing the coefficients of the higher correlation among the variables and each of the 

factors. The inferior limit of factor loading is 0.524, which is a considerable figure.   

The first factor explains a significant amount of the total variance of the variables included in the 

analysis, which is 25.76. It has high correlation coefficients with 11 of the original variables. Factor 

correlation coefficients are generally high. The highest amongst them is the variable "Scientific 

conferences", which is specifically 0.774, followed by the correlation coefficient with the variable 

"various fairs organized by the university” which is 0.761. In descending order, link with other 

variables are ranked as follows: "Scientific articles and articles in the media of academic staff" 

(0.760), "Competition organized by the university" (0.731), "Various university events"(0.714) "The 
appearance in the media of experts and university academics" (0.691), "Open days" (0.635), 

"Materials for new students" (0.633), "News about/from the university" (0 .587), "Video presentation 

and information on the website" (0 .581),"Visit to the college/university "0.559, "The staff of the 

faculty" (0.573), and "Career offices" (0 .652). These variables are measures of various elements 

related to public relations, hence this factor is termed as "Public relations". 

The second component derived from factor analysis is strongly correlated with a set of variables, 

which represent different ads. Specifically, the coefficient of correlation of this component with the 
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variable "Advertising on radio" is 0.808, with "advertising in the press" is 0.813, with "advertising on 

television" correlation is 0.707, with "advertising on the Internet" is 0.524, with "Brochures and 

leaflet" is 0.650, and the "Posters" and "Billboards" correlation coefficients are 0.740 and 0.765 

respectively. Clearly, this factor is termed "Advertising" and explains 18.54% of the total variance of 

the original variables included in the analysis. 

The third factor explains 13.07% of the total variance. Variables that are more strongly associated 

with it are "Parents" and "Relatives", the correlation coefficients of which are 0.837 and 0.791 

respectively. In the same vein, other variables are also associated with individuals who have 

influenced the university choice. According to the order of their correlation with this component of 

these variables are "Peers" (0.561), "Sisters and brothers" (0.739), "Secondary school teachers" (0 

.648) and "Students studying in this university or graduated in it"(0.618). Based on the characteristics 

of these variables, this factor is labeled "Reference groups". 

The fourth factor has strong links with two of the variables included in the analysis. They are "website 

of the university / faculty," with a correlation coefficient of 0.758, and "Social Networks of 

University/Faculty" with a correlation of 0.714. This factor explains about 9% of the total variance 

and is labeled "Internet Marketing". 

Conclusions  

The factorial analysis of 28 information sources that correspond to marketing communication           

tools and reference groups reduced the number of factors in 4 main groups which influence the 

students’ choice of a higher education institution in Albania. They were named: Public relations, 

advertising, reference groups and internet marketing. Research results highlight the need for a 
communication strategy geared to inform and attract new students. Students confirmed that 

information provided by Universities does not match their needs. The higher the quality of 

information provided, the more are the chances that a student make a realistic and reliable assessment 

of what is the best choice for them. 

Albanian universities should adopt their marketing strategies, especially communication strategies 

with prospect students’ needs and provide them with detailed information through websites, open 

days, leaflets, advertising in mass media or the internet. They should organize different public 

relations activities more often since they are regarded as more reliable by the Albanian students,          

and they pay more attention to word of mouth marketing because actual students influence the 

university choice of new students considerably and try to improve their institutional reputation in all 

public eyes. 
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ESTIMATING THE HEDGE RATIOS 

Mária Bohdalová1, Michal Greguš2

 

Abstract: This paper examines the problem of hedging portfolio returns. Many practitioners and academicians 

endeavor to solve the problem of how to calculate the optimal hedge ratio accurately. In this paper we compare 

estimates of the hedge ratio from a classical approach of a linear quantile regression, based on selected quantiles 

as medians, with that of a non-linear quantile regression. To estimate the hedge ratios, we have used a calibrated 

Student t distribution for the marginal densities and a Student t copula of the portfolio returns using a maximum 

likelihood estimation. We created two portfolios of the assets, one for equal weight and another for optimal 

weight in respect of minimal risk. Our findings show that an assumption of Student t marginal leads to a better 

estimation of the hedge ratio.  

JEL Classification Numbers: C21, C40, G11 DOI: http://dx.doi.org/10.12955/cbup.v4.874 

Keywords: quantile regression, hedge ratio, copula.

 

Introduction 

Contemporary financial markets are characterized by their instability due to many crisis periods. 

Academic literature is a rich source of trading strategies that are oriented to eliminate the risk of 

losses. Hedging is one of them. Hedging strategies have also been examined using models that 

incorporate tail dependence structure between the investment of interest and the hedging instrument 

(Lien, Shrestha, & Wu, 2016). Conventional method for the optimal hedge ratios estimate uses the 

regression method. This approach is mainly based on the expected relation between investment of 

interest and the hedging instrument returns, which neglect the relationships between these two returns 

at different quantiles. This paper uses the concept of a quantile hedge ratio. We use a quantile 

regression method in estimating these quantile hedge ratios using copula. The quantile hedge ratio 

allows investment of interest and the hedging instrument returns to have different relationships at 

different quantiles. Consequently, a higher investment return may require a different hedge ratio from 

a lower investment return (Brooks, Olan, & Persand, 2002; Alexander, 2008). When the relationship 

between investment and hedging instrument returns does vary across quantiles, the quantile hedge 

ratio can provide better hedging efficiency than the hedge ratio obtained by OLS. 

The purpose of this paper is to determine the hedge ratios of two portfolios – Equally Weighted (EW) 

and Minimum Variance (MV) portfolio when the investor decides to reduce his risk. For this purpose 

1. we calibrate both portfolios and the hedge instrument by an appropriate distribution using 

historical prices time series, 

2. we compare the symmetric and asymmetric hedge ratio: 

• using simple linear regression based on OLS 

• using linear quantile regression 

• using non-linear quantile regressions based on Normal and Student t copula. 

The paper is organized as follows. The next section presents the methodology used in estimating the 

optimal hedge ratios. Section 3 describes the analyzed data and section 4 discusses empirical results. 

The conclusion concludes the paper. 

Methodology 

Let St and Ft represent investment and hedged instrument prices at time t. Then, returns on investment 

and hedged positions can be defined as Δst = ln(St) − ln(St−1) and Δft = ln(Ft) − ln(Ft−1) respectively. 

The return on the hedged portfolio RHt is given by (Lien et al., 2016): 

 RHt = Δst − H Δft, (1) 
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where H is the so-called hedge ratio. 

The MV hedge ratio HMV is obtained by minimizing the variance of RH with respect to H and is given 

by (Lien et al., 2016): 

cov( , )

( )

t t
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t

s f
H

Var f

 



 (2) 

In the conventional approach, MV hedge ratio is represented as the coefficient in a regression of 

investment returns on hedging returns: 

 Δst  = α + β Δft +et (3) 

where the estimate of the MV hedge ratio, HMV, is given by the estimate of the slope coefficient β. 

The OLS method has been frequently criticized because this technique considers only symmetric 

linear relationship between variables and cannot provide a distinction between dependence during up 

and down markets or between large and small stock price movements (Aymen & Mongi, 2016). 

Quantile regression technique (developed by Koenker & Bassett in 1978) is an extension of the 

traditional least squares estimation of the conditional mean to a compilation of models for different 

conditional quantile functions. Classical linear regression model that describes the dependence of Y on 

X assumes the variables are bivariate normal. If X and Y do not have a bivariate normal distribution, 

then it is needed to describe the conditional distribution F(Y|X). Quantile regression gives tools to 

describe the conditional distribution of the dependent variable using its quantiles (Alexander, 2008). 

Quantile regression expresses the conditional quantiles of Y given X based on an arbitrary joint 

distribution while it is assumed the errors of the quantile regression are i.i.d with specific error 

distribution function Fε. 

Let q be a quantile of the error determined by    1 , 0,1F q q
   and simultaneously q denote 

the conditional quantile of the dependent variable Y, which is found from the inverse of F(Y|X), by 

F−1(q|X). Now, we take conditional quantile q of a simple linear regression model 

 Y=α + βX +ε (4) 

and we get a simple linear quantile regression model (Alexander, 2008): 

  1 1( )F q X X F q X     . (5) 

The aim of the simple quantile regression is to estimate the regression line parameters α and β 

based on a paired sample of X and Y, while quantile regression line passes through a quantile of the 

points. Quantile regression lines for different values of q are not parallel. Dependence of Y based on 

explanatory variable X could be constant when the values of (α, β) are not changed for different values 

of q, or monotonically increasing (decreasing) when (α, β) increases (decreases) with the value of q 

and symmetric (asymmetric) when the value of q is similar (dissimilar) for lower and upper quantiles 

(Aymen & Mongi, 2016). The coefficients (α, β) for a given q are estimated by minimizing the 

weighted sum of the absolute errors as  

 , (6) 

where 

  (7) 

The solution  ˆˆ ,q q   that minimizes the quantile loss function (3) satisfies 

 , (8) 
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where  1F̂ q X
 is the sample estimate of the conditional q˗quantile. We have used a numerical 

solution of equation (6) in Wolfram Mathematica software to estimate quantile regression coefficients 

 ˆˆ ,q q  . 

Copula quantile approach replaces the linear model in (6) by the q quantile curve of a copula. (Bouyé 

& Salomon, 2002). This enables us to model nonlinear relationships (Alexander, 2008).  

Let the marginal distributions of X and Y be F(X) and G(Y). They are specified by their marginal 

parameters α= {αX, αY}, which we have already estimated using maximum likelihood method. Let F(X, 

αX) and G(Y, αY). We then specify some functional form for a bivariate copula, which depends on 

certain parameters θ (the normal bivariate copula has one parameter, the correlation coefficient ρ and 

the bivariate Student t copula has two parameters, the degrees of freedom ν and the correlation ρ). 

Then the q quantile regression curve is  ˆˆ, ; ,t q t q qY Q X q   , where  ˆˆ ,q q   solves the 

optimization problem 

     , ; ,
, 1

min 1 , ; ,
T

t q tY Q X qt q t
t

q Y Q X q
 

 
 




   (9) 

The explicit function Y = Yt of the normal copula quantile curves can be written as (Alexander, 2008): 

      1 1 2 11Y G F X q         
  

 (10) 

and Student t copula quantile curves has form 

           
211 1 2 1 1

1(1 ) 1Y G t t F X t F X t q      
   



  
      

  
. (11) 

Data 

This paper analyses the risk of investing in a portfolio created from these three stocks: Bayer (BAYN), 

Siemens (SIE) and Volkswagen Group (VOW). We have chosen the DAX index as the hedged 

instrument.  

We have estimated the optimal hedge ratio for the risk of our portfolios. We have created two 

portfolios – equally weighted (EW) and mean-variance (MV) optimal portfolio. MV portfolio is 

composed from 24.153% of BAYN, 69.269% SIE and only 6.578% VOW. 

Closing spot prices for both portfolios and the DAX index (Pt measured in time t) were rebased to 100 

and the fluctuation (measured in terms of logarithmic return) was computed. The analyzed period was 

from September, 27, 2010 to June, 28, 2016, which comprised 1,500 trading days, or T=1,499 

logarithmic returns (log returns are obtained by formula: rt = ln Pt /ln Pt-1, t = 1, …, T, excluding 

account dividends). A global financial portal provided the data (Fusion Media Ltd, n. d.; Finance 

Yahoo, n. d.). Our sample period is particularly relevant with several major changes occurring during 

that time. Volkswagen emission problem has caused a decrease in the value of the portfolio (see 

Figure 1). The time series of the closing prices and the effects of the Volkswagen emission scandal 

which erupted on 18 September 2015 are shown (Figure 1).  

Figure 1 shows the variation of the logarithmic returns in both portfolios and the DAX index. Figure 2 

shows the distributions and quantile plots of the returns for EW and MV portfolios in comparison to 

the DAX respectively. Both portfolios and the DAX index returns do not have normal distribution 

(Figure 2). The distributions have fat tails, so we have used Student t distribution. Model parameters 

for Student t distribution were estimated using a maximum likelihood estimation (MLE) method and 

calibrated in Wolfram Mathematica software using our own procedures (see Table 1). Table 1 displays 

summary statistics for daily returns for both portfolios and DAX returns. Table 2 reports the results for 

Student t copulas parameters, as well as the corresponding AIC and BIC values. 
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Figure 1: The DAX index and portfolios prices, rebased to 100. The DAX index and portfolios log 

returns; analyzed period: September, 27, 2010 to June, 28, 2016, daily data 

  

                  

Source: Authors 

 

Figure 2: The DAX index and portfolios log returns distributions; 

analyzed period: September, 27, 2010 to June, 28, 2016, daily data 

 

Source: Authors 

 

Table 1: Descriptive Statistics for both portfolios and the DAX returns; 

analysed period: September, 27, 2010 to June, 28, 2016, daily data 

Portfolio Mean 

 

Standard 

 Deviation 

Degree of 

 Freedom 

Median 

 

Skewness 

 

Kurtosis 

 

EW  
0.00025 0.01485 

5.51225 
0.00023 -0.27497 4.73780 

MV 
0.00018 0.01395 

5.45705 
0.00043 -0.23691 4.62830 

DAX 
0.00027 0.01324 

4.18068 
0.00081 -0.28255 5.29869 

 

Source: Authors 
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Table 2: Calibration of the Student t copulas parameters; q = 0.1 

analysed period: September, 27, 2010 to June, 28, 2016, daily data 

Copula Student t Copula AIC BIC 

 ν ρ   

EW-DAX   6.6360 0.9467 -3922.94 -2.6099 

MV-DAX 6.6193 0.9456 -3863.06 -2.5700 
 

Source: Authors 

Results and Discussion 

Tables 3-5 compare the optimal hedge ratio computed by the classical approach (OLS), linear quantile 

regression approach (QR), normal copula quantile regression and Student t copula quantile regression 

based on 0.1, 0.5 and 0.9 quantile. In both cases, copulas marginal have Student t distribution with 

parameters as described in Table 1.  

Table 3: Estimates of the hedge ratio for quantile q = 0.1 

analysed period: September, 27, 2010 to June, 28, 2016, daily data 

Hedge Ratio OLS QR  NCQR SCQR 

EW Portfolio 1.1447  1.1183 1.0673 1.0639 

MV Portfolio 1.0752  1.0051 1.0091 1.0038 
 

OLSR: Ordinary Least Square Regression, LQR: Linear Quantile Regression,  

NCQR: Normal Copula Quantile Regression, SCQR: Student t Copula Quantile Regression 

Source: Authors 

 

Table 4: Estimates of the hedge ratio for the median 

analysed period: September, 27, 2010 to June, 28, 2016, daily data 

Hedge Ratio OLSR LQR NCQR SCQR 

EW Portfolio 1.1447  1.1641 1.0407 1.1023 

MV Portfolio 1.0752  1.0134 1.0199 1.0141 
 

OLSR: Ordinary Least Square Regression, LQR: Linear Quantile Regression, 

NCQR: Normal Copula Quantile Regression, SCQR: Student t Copula Quantile Regression 

Source: Authors 

 

Table 5: Estimates of the hedge ratio for q = 0.9 

analysed period: September, 27, 2010 to June, 28, 2016, daily data 

Hedge Ratio OLSR LQR NCQR SCQR 

EW Portfolio 1.1447  1.1713 1.0695 1.0662 

MV Portfolio 1.0752  1.0572 1.0115 1.0076 
 

OLSR: Ordinary Least Square Regression, LQR: Linear Quantile Regression, 

NCQR: Normal Copula Quantile Regression, SCQR: Student t Copula Quantile Regression 

Source: Authors 
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Our findings suggest that Student t copula quantile regression approach gives the smallest estimations 

of the hedge ratios for 3 out of 4 cases, while in the fourth case the estimation is very close to the 

lowest value. Small values of estimations mean we estimate the risks more precisely. 

Conclusion 

This paper shows how we can solve the hedge problem using conditional dependence between 

portfolio returns at a given quantile and the hedging instrument. As a reasonable example, we have 

analyzed the dependency for quantiles 0.1, 0.5 and 0.9. It follows from our analysis that we can use 

non-linear dependency (described by copula function) with returns that are not bivariate normal to 

obtain more precise results. 
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MANAGEMENT PERSPECTIVE AND DEVELOPMENT OF SMALL AND MEDIUM 
ENTERPRISES IN KOSOVO 

Rifat Hoxha1, Hamdi Hoti2, Remzi Ahmeti3 

Abstract: Issues undertaken in this work include: how to increase the development of small and medium 
enterprises, the factors that affect  their development, barriers in this process, how to help new entrepreneurs, 
how to increase the number of employers in this economic activity, innovations in enterprises, improvement of 
retailer balance, and how to increase local production and performance in general. This study will help address 
specific difficulties and problems of enterprises in Kosovo, and provide necessary recommendations for future 
steps for small and medium enterprises, while making it easier and supporting them in economic activities to 
develop economic support and have better employment for future generations in general.  
JEL Classification Numbers: M10, M13, DOI: http://dx.doi.org/10.12955/cbup.v4.869 
Keywords: SME, development, strategy, management,  process.

 
Introduction 
In this study, we specify the actual state of diagnostification, and identify barriers and obstacle to the 
development and perspective of SME in Kosovo, especially it‘s  management. This is done keeping in 
mind the needs and requests of the community for improvement in condition of SMEs, advances in 
development process, and development of positive trends in the strategic aspect. This paper aims at 
identifying the factors that affect performance of SMEs, and challenges faced in the activity of these 
enterprises in Kosovo, which adversely affect the presentation of product and services provided by 
these enterprises in the international market. Furthermore, this paper attempts at proving impact of 
gender on managers and performance network of SMEs. Gender of managers impacts performance of 
business, showing big inequality in management of actual businesses in Kosovo, whereas in developed 
countries managerial ability and experience play an important role in sucess of a business. 
The importance gender in a managerial role 
Different researchers give different opinions about success of women in management of SMEs. 
Despite the fact that women in different fields have reached levels of success in comparison to men, 
we do not have the same results in the field of business management. According to Feminist (2016), 
1/3 of the women are graduating from business and management schools, offering a chance in the near 
future to have gender equality in steering councils of small businesses. Portal (2015) came to 
conclusion that men are more creative than women and intend to be promoted faster than women in 
many different occupations. Powell (1993) opposes this idea, saying that women and men do not differ 
in their effectiveness as leaders, but some situations may favor the women and others may favor the 
men. Currently in Kosovo, 83% of SME managers, are male, whereas, only 13% are female. These 
results show that men are favoured for management and leadership of SMEs. Generally, there is no 
clear consensus from different researchers if effectiveness of men and leadership in women differ in 
general conditions or special ones. 
Management of small and medium enterprises in Kosovo  
Management is a process of self-conscious orientation of human activities towards goal achievment. It 
is also a process of forming and maintaining surroundings in which individuals work together to 
achieve their goals. Enterprise management depends on the organization forms of enterprise (Ministry 
of Trade and Industry, 2011). 
At small enterprises, usually the owner manages the enterprise. At enterprises among partners to 
medium enterprises, management is easier because the owners beside their capital, merge their 
professional skills too, which makes management easier. The success of managers and has an 
important role in the work process as it merges together and coordinates rare sources to achieve 
objectives of enterprise, which accept risk and bring decisions in a dynamic environment where 
economic, social and technical factors are cooperating. Manager’s role in an enterprise is to ensure that 
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the organization is achieving it’s main target and is producing efficient products and services, to 
determine and maintain the enterprises’ operational stability, to compose strategies, and to adapt the 
enterprise against environmental changes in a controlled manner as an official authority that manages 
the organizational system. 

Organizational sufficiency and the acceptance of products or services by consumers depends on how 
the business manages main functions which are: planning, organization, leadership, staff and quality 
control, which fulfills the activities, process and work of enterprise, i.e. necessary activities to finish 
the work and  create quality for clients.  

Economic role of small and medium enterprises in Kosovo 
The development of SMEs is marked as extended and getting stuck from time to time. Their biggest 
development was during the beginning of the 70s in the 20th century. Since then SMEs have 
successfully resisted challenges in competition and globalism (Mustafa, Kutllovci, Gashi & Krasniqi, 
2006). 

While trying to provide a fair reflection on the role and importance of SMEs in states economy, we 
concluded that SMEs are becoming more and more successful in market economy.  

Their importance is reflected everyday in the opening of new job oppurtunities which solves the 
problem of unemployment. Economic active politics in the state will contribute increasing to the 
competitive capacity without creating market disorder (Kosovo Governance, 2013). 

The role of SMEs is seen as an unreplacement referring point. According to this, the innovation field 
can be forced, there can be an improvement in economic structures and market offers, and 
development in enterprise. It is important to mention that enterprise development has a great role and a 
lot of projects from foreign organizations that are financing and supporting the field of enterprises by 
supporting local businesses and trying to increase and develop the general level of economy were 
heard of. 

However, our local entrepreneurs are not using this to their advantage and are not valuing these 
foreign organizations as they should, and though this may come as a relative valuation, this generally 
results in what we have been seeing and continue to see to this day. 

Even though they are oriented to the local market, SMEs have a greater role in national exchange. 
According to Ahmeti, Hoxha and Hoti (2015) there are four factors involved in the contribution of 
small and medium enterprises to the market economy: 

§ Contribution to the processes of technological changes; 
§ Contribution to healthy competition behavior; 
§ New vacancies; 
§ Wealthy offers of local products. 

It is considered that about 60-70% of the new job positions in countries under OECD or the developed 
countries of the world are based on development of SMEs. There is an increasing importance of SME 
due to the increasing weight of services, production and construction sector (OECD, 2013)  
SMEs are demonstrating a high scale of innovation, flexibility and adaption towards changes in the 
surroundings. 

Economies with a higher percentage of SMEs get out of recession easier and with less consequences. 
Now-a-days there are environmental disadvantages and lack of creativity and entrepreneur culture, but 
the economy is changing constantly securing more opportunities for new businesses. 

The request for services is growing and approximately 97% of the service enterprises are small with 
less than 100 employees. Private sector has directly positively effected the field of technology in 
competition behavior while opening new job positions and offers on products in the local markets. 
According to recent researches, keeping in mind the current situation in the region, we can say that the 
level of SMEs inspite of their continuous development is facing more barriers that involve the lack of 
legal infrastructure, unequal competition and the absence of approach in external financial sources 
(RIINVEST, 2013).  
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Situation of SMEs in Kosovo - barriers of their development 
SMEs create new job positions which leads to economic prosperity. They greatly benefit the youth as 
SMEs hire the largest number of Kosovo’s youth. Functions of SMEs play an important role in the 
general scheme of economic development because SMEs provide 65% of the employments in the 
Republic of Kosovo (Ministry of Trade and Industry, 2011). 
The role of SMEs is noticed because of their impact and contributions regarding employment and the  
increase in local products. Besides that, Kosovo is still in a transition where enterprises and creation of 
small businesses is expected to play an important role in the modern economy of free market and 
towards economic enhacement and development (Ministry of Trade and Industry, 2011). 
The lack of innovative businesses with the fast increase of the creative culture of enterprises, lead 
Kosovo to a lack of investments and researches for development, just like in employment places in 
developed western economies. More than 50% of SMEs in Kosovo are oriented to market sector, 
which is categorizes by small investments and only 10% of them operate in the production section 
(Ministry of Trade and Industry, 2011). 
This happens mainly because of the fact that SMEs in Kosovo are not as competitive as SMEs on an 
international level and therefore are not oriented correctly. 
There is a need to have a greater regional extension, and an increase in educational and training levels. 
More hardwork is required to increase the participation of Kosovos products in the markets of 
neighbouring states, especially in the EU sates. Because of the relatively low level of integration of 
Kosovo in the global economy and weak fiscal policies, the economy has been clearly protected from 
economic global crises (Ahmeti, Hoxha & Hoti, 2015). The greatest economic increase has come from 
the market expenses, and the external foreign balance has stayed high. Based on the report by World 
Bank, a part of economic progress recently has been based on the help of donators and the remittances, 
which can be the base of economic stable strategies. Understanding the development of policies, the 
report “Policies Index for SMEs 2009” shows that for different reasons, Kosovo is still completing 
basic institutional, legal and statute requests which has to do with SME policies (Ministry of Trade 
and Industry, 2011). 
Researches that have been made with the micro small, small and medium enterprises, especially 
referring to researches on 800 SMEs completed in the end of  2010, and beginning of 2011, show that 
the main barriers in development of SME interconnected with creating job positions are: 

§ Approach in finances (credits, interest fees, deadlines); 
§ General economic situation; 
§ Electric energy; 
§ Market external circumstances  (Ministry of Trade and Industry, 2011). 

SME in Kosovo suffers also from a variety of internal and external barriers which are (Ministry of 
Trade and Industry, 2015):  
Protected market: SMEs in Kosovo act inside a market that is protected from the fact that it is too 
small in volume, with transport and a high cost of import. As a result it is outside the focus of 
international enterprises. This results in prices that in general are high compared to EU standards. 
Kosovo’s manufacturers with low salaries are able to achieve a good difference of profit even though 
they’ve showed low levels of skills, city and effectivity in general. 
The fact that some companies can generate a profit despite of inappropriate objects of production and 
ineffective organization, lead companies to believe that they are competitive, when the real reason 
they believe they are competitive is the lack of international competition (Ahmeti, Hoxha & Hoti, 
2015). 
In Kosovo, people are under the impression that free money and grants are the main reason to develop 
the company. This is a very disturbing and risky attitude for the competitive environment of business 
and can risk the future of some companies in the country. 
Problems and obstacles faced by SMEs 
Knowing that Kosovo is still under development and is progressing very slowly towards economic 
development, small business in Kosovo have a lot of obstacles in their development. Different 
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researchers identified different obstacles in development of these enterprises. According to Doern 
(2009), the main obstacles in development of SMEs are: innovation, export, trade, strategy, planing 
ang management. Other authors separate growth barriers on SMEs into two classifications: 
dependence on internal factors such as limitations on owners and size of bussiness, and dependence on 
external factors such as industry and competition. Seeing that SMEs can face unsurpassable barriers, 
institutions in our country should support this category of business in order to  have sustainable 
economic development in the country. 
According to Agcaa & Mozumdarb (2008), most of institutuon in the world are focused on support 
programs for development of family businesses trying to create the sustainable economic development 
of the country. Doern (2011) states that barriers hindering the growth of small businesses can be 
classified as: financial, managerial skills, institutional and market. For most businesses, source of 
financing is the main growth barrier. Despite the desire to grow,  finding financial sources is an 
obstacle. According to Casson (2005), high costs push more businesses to support through their own 
source or get a small loan permitted by banks limiting the possibility of increasing this way. These 
barriers are called obstacles of qualified human source. According to Liewa & Vassalou (2000), small 
businesses do not invest in training the working staff or managerial staff, whereas, training of staff 
should be considered an investment without which growth of business would be impossible. 
Institutional obstacles has certain rules that must be applied to the business during growth and 
development. According to Holmesa & Smitha (1997), these rules include formal and informal 
obstacles which regulate economic activity by influencing social, economic, political and technologic 
environment within the business. These formal obstacles are laws and regulations, and informal 
obstacles include traditions and customs of a culture. In economic environment formal obstacles can’t 
apply to the increasement impact of informal obstacles. Market obstacles relate to a number of factors 
such as: market structure, competition conduct, market requirements, export, etc. According to S. Kim 
& F. Davidson (2004), external market obstacles include changing market and lack of demand, while 
internal obstacles include market finding of chance, by choosing product or wrong segment of the 
market. 
Importance of small and medium economic development of country 
More than 99% of the SME listed in the main sectors are creating a stable economical budget in 
Republic of Kosovo. Development of SMEs is an important part of Kosovo’s economic development 
and contributes to the enhancement of employment, security of existence, and the social-economic 
prosperity of families (Ministry of Trade and Industry, 2011).  
However a lot of people hesitate when creating a familybusiness for many of reasons. First of all they 
don’t have the education, the experience or the money, they are terrified of failure, and some are not 
familiar with the idea that they can change their life while creating their own business which leads to a 
lack of trust. For others that are unemployed and don’t have incomes to survive, creating their own 
business is challenging and there is a risk factor involved due to the economic needs. So the question 
remains whether the institutions of Kosovo have strategic documents that help in the development of 
the country in an economy aspect? 
The government of Kosovo has approved a strategic document known as Vision 2014, that states 
ambitious intentions to increase the economy by 7-8 % and decrease unemployment by 8-10 %. The 
strategy for SMEs defines the clear intention that Kosovo aims to support the competition in the 
private sector (Ministry of Trade and Industry, 2011). However, development of familiar economies 
and SMEs face a serious challenge in attaining the financial support needed to create a business, and 
based on daily experiences there are very little options for businesses so they have to look to family, 
friends, banks, an suppliers of loans for finances. Beside family, all other financial sources have 
deadlines. Another solution is that the financial sources can be assured based on the financial sector 
(based on commercial banks) which operate in our country. This includes micro financial institutions 
that help family businesses. SME act in all parts of economy including the service sector, retail sector 
and other fields involving economic activity. 
To develop a healthy and stable economy and open new job positions, Kosovo needs financial support 
from the government for bigger projects that would help SMEs in general, to buy new and advanced 
technologies and open new stores with different economic activities so that more people can be hired 
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depending on the skills they posses and requirements of the job, which will result in development of 
the local economy in general. 
It is important  that the government separates enough funds for those businesses that have a better 
performance but also try to motivate new businesses, especially present better business plans to open 
new businesses that claim that their products guarantee new job positions because the main element in 
our country is the issue of youth unemployment and the active middle class population. It has made an 
attempt to strengthen and support the private sector, because the private sector is a system that 
functions better compared to the social one (Ministry of Trade and Industry, 2011). SMEs are 
promoters of economic development of population and are among the main poles of our economic 
development. 
Conclusion 
Our recommendation to managers of SMEs is encouraging continuous research in the market and 
entertaining desires and requests of customers, is the best way to achieve sustainable concurrent in the 
market. SMEs should invest in enhancing managerial skills and training of work staff, in the most 
professional way through different practices in order to maintain their competitive advantage. SMEs 
management should not be bounded by gender, but determination of family business manager should 
be on the base of skills of the members of family and their own will to contribute to the family 
business. SMEs should constantly investigate investment opportunities for new products and services, 
qualitatively even from foreign investors. This is one of many profitable ways for businesses to seep 
into the international market and produce quality products and services by using advanced information 
technology in the future. 
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KNOWLEDGE AS A KEY RESOURCE CONTRIBUTING TO THE DEVELOPMENT 
OF ECO-INNOVATIONS BY COMPANIES-SUPPLIERS OF ENVIRONMENTALLY 

SOUND TECHNOLOGIES1 

Magdalena Marczewska2 

 

Abstract: Challenges arising from global warming and climate change has realized the need to ensure wide 

development and diffusion of environmentally sound technologies. The aim of this study is to obtain new 

knowledge about sources contributing to the development of eco-innovations by companies that are suppliers of 

environmentally sound technologies in Poland. The objective is to show the importance of knowledge for the 

development of these novelties. Moreover, the paper aims to present and characterize the origin of the 

knowledge accumulated within the studied companies. The research uses qualitative methods and it is based on 

in-depth, semi-structured interviews, and a multiple case-study. It presents the sources contributing to the 

development of eco-innovations, which are specific to the companies-suppliers of environmentally sound 

technologies in Poland. The results confirm that, among others, knowledge accumulated within the company, 

including experience and skills of innovators, is essential for developing new ecological solutions. The results 

also demonstrate that companies-suppliers of own, innovative environmentally sound technologies devote 

considerable attention to knowledge management. Thus, the knowledge these companies acquire is fully and 

widely used in the eco-innovations development process. Moreover, this paper reveals ways in which such 

companies acquire different types of knowledge. 

JEL Classification Numbers: O31, O32  DOI: http://dx.doi.org/10.12955/cbup.v4.806 

Keywords: eco-innovation, knowledge, environmentally sound technologies, resources, knowledge management. 

 

Introduction 

In the 21st century, many companies envisage growth opportunities in emerging trends, such as 

innovativeness, knowledge accumulation, and sustainable development (Azzone & Noci, 1996; Bansal 

& Roth, 2000). Moreover, in recent years, issues of environmental responsibility and sustainable 

development have been the topic of discussions and debates among policy makers, academic 

institutions, and businesses. For these reasons, among others, many companies have started to 

undertake activities directed towards ecologically sustainable and innovative development (Cleff & 

Rennings, 1999). Following these trends, the literature in fields of innovation management, technology 

management and environmental management emerged a new concept, namely eco-innovation, which, 

according to Kemp and Pearson (2007), is defined as: 

The production, assimilation or exploitation of a product, production process, service or 

management or business method that is novel to the organization (developing or adopting it) and 

which results, throughout its life cycle, in a reduction of environmental risk, pollution and other 

negative impacts of resources use (including energy use) compared to relevant alternatives (p. 7). 

The aim of this paper is to show the importance of knowledge for the development of eco-innovations 

in Polish companies-suppliers of environmentally sound technologies and to characterize the sources 

of the origin of such eco-innovations. Moreover, the paper aims to present and characterize the origin 

of the knowledge accumulated within the studied companies. 

Knowledge as a Determinant of Eco-Innovation Development 

There are four main groups of forces deriving the development of eco-innovations: market, 

technology, firm specific factors, and regulation (Figure 1; Horbach, Rammer, & Rennings, 2012). It 

is difficult to assess which of these groups of determinants is crucial for the creation and development 

of eco-innovations, because empirical studies present different approaches towards this issue (Hart, 

1995; Porter & Van der Linde, 1995; Brunnermeier & Cohen, 2003; Rehfeld, Rennings, & Ziegler, 

2007; Horbach, 2008; Kammerer, 2009; Demirel & Kesidou, 2012; Triguero, Moreno-Mondéjar, & 
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Davia, 2013). However, firm specific factors, including, in particular, knowledge resources 

accumulated in the company and experience and skills of its employees, are continually viewed as 

some of the most important determinants. It is challenging to evaluate the knowledge gathered within 

a company because such knowledge is dynamic, and the value of knowledge varies, depending on the 

time, place, and manner in which it is used. In order to be valuable for the company, knowledge must 

be embedded in context. Without the context, knowledge is merely an information, the meaning of 

which is difficult to define (Nonaka, Toyama, & Konno, 2000). 

Figure 1: Determinants of eco-innovations 

        

Source: Horbach, et al. (2012, p. 113) 

In the literature it is not easy to find a generally applicable definition of knowledge. Nevertheless, the 

one proposed by Probst, Raub, and Romhardt (2002) appeared most popular and widely used. 

According to these authors, knowledge is the collection of skills and abilities used by individuals to 

solve problems. This collection involves theoretical and practical elements, along with rules and 

guidelines of conduct based on information and data (Probst et al., 2002, p. 35). 

Knowledge can be perceived in three different ways: as a resource, as a product and as a constraint 

(Tuomi, 1999). Companies usually treat knowledge as a resource, as knowledge is subject to processes 

of identification, accumulation, sharing, and protection within the organization. Companies often seek 

to accumulate knowledge to form new knowledge within the enterprise and enable independence from 

individual employees who primarily hold such knowledge. When viewed as a product, knowledge is a 

result of business activity, such as products and services that are developed using the knowledge of 

employees. Finally, knowledge may also be a constraint because it can adversely affect the 

performance of the company, for example, when knowledge forms the basis of conclusions that are 

drawn mistakenly or when inappropriate decisions are made by employees based on their previous 

experience. 

From a company’s point of view, there are many important topics concerning knowledge, i.e., its 

formation, availability, sharing, assimilation, value, and management. There are different ways in 

which companies can acquire the knowledge essential for running the business. First, they can obtain 

new knowledge from research and development activities. For many companies, research and 

development activities are the primary means of both creating and developing products and services, 

as well as creating new knowledge within the company, essential in terms of further development. 

Such activity of enterprises will foster their absorption capacity by supporting more effective 

identification of valuable new knowledge outside the organization, and promoting its absorption, 
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assimilation, and use for commercial purposes (Cohen & Levinthal, 1990). Other opportunities to gain 

new knowledge can include, among others, hiring new employees, market research, analysis of the 

company's environment, competition monitoring, interpreting industry reports and press, and 

establishing contacts with potential customers, suppliers, and distributors; as well as keeping in touch 

with existing customers, suppliers, competitors, partners, and distributors, along with maintaining 

relationships with advisors, mergers, and acquisitions. 

From a companies’ point of view, knowledge sharing is similarly important to knowledge acquisition, 

in terms of both the processes within the organization and the activities within its surroundings 

(Grandori & Kogut, 2002, p. 226-227). The transfer of knowledge between organizations may occur 

through various types of activities, e.g., mobility of human resources between organizations, mutual 

relations of competing companies, or imitation that leads to new knowledge (Testa, 2013). The process 

of knowledge sharing typically consists of three phases: 1) the intentional or unintentional transfer of 

knowledge, 2) the receipt of knowledge from customers, and 3) knowledge assimilation and 

absorption. The last phase is important because without it, knowledge is ineffectual. It is the special 

skills and abilities of the new holder of knowledge that helps them understand the usefulness of 

knowledge and its true use (Testa, 2013).  

A companies’ ability to identify knowledge resources and its effective use are the most important 

skills for a company aiming to build a competitive advantage based on knowledge. One of the most 

difficult elements of such a strategy is the distinction between knowledge resources that need to be 

kept secret and those that can be made freely available, when working with other companies. At the 

same time, it should be noted that effective knowledge management does not always have to involve 

expanding its inventories (Boisot, 2013), but rather should relate to the efficient use of those already 

existing (Ihrig & MacMillan, 2013). 

Figure 2: Elements and processes of knowledge management 

 

Source: Probst et al. (2002, p. 42) 

The benefits of knowledge management can be identified at various levels. Most commonly, they 

relate to the company and its employees, as well as its surroundings, which is the market in which it 

operates. Benefits for the company, among other factors, are: improved efficiency and management 

flexibility; ease of implementing new initiatives; business development; rapid response to changes in 

the environment; increase of innovation and creativity of employees; increase of efficiency and 

flexibility of the management and initiatives of the organization; greater flexibility in matching the 

business in market needs; and improved adaptation to customer expectations. The benefits of 

knowledge management from a company’s employees’ point of view include, as examples, self-

realization, self-development, increased creativity, basic access to knowledge, a possibility to acquire 
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new skills, and increase of self-esteem (Barney & Clark, 2007). The main beneficiaries of knowledge 

management in companies from the perspective of the market are customers, suppliers, and 

competitors, as well as all other entities operating within the market. 

A model of key elements and processes of knowledge management that include knowledge 

identification, acquisition, development, distribution, usage, and preservation can be summarized as 

deliberations about knowledge within enterprises. It should be noted that these processes are 

interdependent, which means an effect on one impacts another (Figure 2).  

Research Methods 

This paper presents the results of in-depth interviews and a multiple case study that was grounded on 

theories embedded in the literature, which was widely reviewed. 

The aim of the literature analysis was to identify determinants contributing to the development of eco-

innovations and to understand their specific characteristics and importance for enterprises. The 

conclusions drawn were the basis for the design of the empirical part of this study, i.e., in-depth 

interviews and multiple case study. 

The first part of the qualitative research was based on in-depth, semi-structured, and semi-standardized 

interviews. The interviews were conducted with representatives of a purposefully selected sample of 

forty Polish companies that were suppliers of environmentally sound technologies and winners of the 

first three editions of the project: GreenEvo - Green Technology Accelerator, conducted by the 

Ministry of the Environment. 

The main criterion for sample selection was success in developing and introducing their own original 

and eco-innovative products to the market. The companies were evaluated by independent experts, 

who assessed the originality, ecological significance, and environmental impact of their eco-innovative 

products, as well as their potential for development. The companies that formed the sample had 

distinguished themselves from other companies as suppliers of eco-innovative products, interested in 

both, local, and international markets. 

Enterprises in the sample were located across Poland. They represented six broad areas of 

environmentally sound technologies, i.e., renewable energy sources (10 firms), waste management (9 

firms), energy efficiency (9 firms), water and wastewater management (7 firms), biodiversity 

protection (3 firms), and air protection (2 firms). The study was conducted using a fifteen-page script, 

which consisted of detailed questions concerning the activities of the companies and their relations 

with other market players. The script was treated as an instrument of ordering the course of 

conversation (Gudkova, 2012) that helped interviewers to interact freely with the representatives of the 

companies to gather detailed information about the selected companies. The final way of formulating 

the questions, as well as their order, was formed by taking into account the answers of interviewees to 

preceding questions (Babbie, 2008). The interviews were recorded, transcribed, anonymized, coded 

into a code book, and analyzed in line with the grounded theory (Konecki, 2000; Glaser & Strauss, 

2006). The purpose of this part of the study was to define whether knowledge is crucial for 

development of eco-innovative products developed by companies that supply environmentally sound 

technologies in Poland. 

The second part of the research was driven by a desire to make a thorough and detailed characteristics 

of knowledge that are essential for eco-innovative product development in the Polish companies that 

supplied environmentally sound technologies. This was carried out by a multiple case study, which 

was designed using the approach proposed by Robert Yin (2014) and consisted of the following six 

stages: planning, design, preparation, data collection, data analysis, and results sharing. The cases for 

this study were carefully selected based on the following steps:  

 analysis of the environmentally sound technology sector in Poland on the basis of Central 

Statistical Office of Poland data (GUS) and reports available online; 

 detailed analysis of the best Polish environmental technologies developed by 63 companies that 

were winners of the five editions of the project “GreenEvo - Green Technology Accelerator” 

run by the Ministry of Environment in 2010–2014 (the analysis was based on information and 

documents available on-line); 

 establishment of contact (using telephone and e-mail) with selected companies; 
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 detailed analysis of the documents and data received from the selected enterprises as a result of 

the established cooperation; 

 expert consultation concerning the purpose of the study and suitability of selected cases; 

 a choice of two cases for the case study analysis. 

Primary source materials used in this part of the research were: interviews, documents, archival 

records, direct observation, photographs, videos, and information available on-line.  

The Importance of Knowledge for the Development of Eco-Innovation in Polish Companies-

Suppliers of Environmentally Sound Technologies 

Analysis of qualitative data collected during the in-depth interviews show that the process of creating 

eco-innovation is often complex and time-consuming, and frequently requires the involvement of 

practitioners and experts representing various fields of science. Interviewees’ statements showed that 

there were at least some specific determinants contributing to the development of eco-innovations 

(Figure 3). Among these determinants, knowledge and skills that create the potential of the company, 

were considered important by 19 of the 40 companies in the sample (47.5%). 

It should be noted that other sources contributing to the development of eco-innovations presented in 

Figure 3 were related directly or indirectly to knowledge (e.g., inspiration from the competition, 

identifying market needs, and previous experience of the management). The research conducted using 

in-depth interviews provided data to conclude that knowledge was crucial for the development of eco-

innovative products in companies supplying environmentally sound technologies in Poland. Detailed 

characteristics of the knowledge essential for the creation of this type of innovation was carried out by 

a multiple case study. The results of this research are presented below. 

Resources, in particular, all types of knowledge (including knowledge organization) and the unique 

characteristics of the organization were crucial for the development of eco-innovations in all selected 

cases. The research results revealed that core competences and dynamic capabilities of companies 

were critical for the eco-innovations creation. These tended to be extremely important for the 

companies that were seen as market pioneers, but nonetheless could not be accurately identified or 

explicitly enumerated, as they constitute tacit knowledge, which is non-codified and hence extremely 

difficult to identify. Nevertheless, direct observation of activities undertaken by the participating 

companies and numerous conversations with company owners and employees helped confirm the 

existence of this type of knowledge and its key role. 

Figure 3: Determinants contributing to the development of eco-innovations 

 

Note: Percentages do not total 100% because interviewees could provide more than one answer. 

Source: Author 

The research provided evidence for the existence of multiple sources of organizational knowledge, 

which underlined the core competencies and dynamic capabilities of the participating companies. In 

each case, the experience of the people (owner and key employees) and the company, in various 
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industries, was the backbone of organizational knowledge. Owners and key employees were crucial in 

this respect because they brought, to the company, knowledge gained at earlier stages of professional 

and scientific careers, as well as that acquired from customers, particularly during international 

delegations. 

Among the researched cases, there were two specific types of companies supplying environmentally 

sound technologies: one supplying final products and the other providing component products (i.e., 

products forming components of final or other component products). Although the specifics of 

knowledge management between these companies slightly differed, it was worth investigating the 

specific differences mainly arising because of the nature of their businesses. The company that was 

producing innovative machines (final products) was focused on knowledge accumulation and 

expansion based on their own research and development department, employees’ collaboration, 

employment of skilled professionals, and the collection of client information. The company supplying 

component products was more willing to cooperate with entities located within its environment (i.e., 

research institutes and universities) for knowledge accumulation, which often involves consulting 

external experts and fellow professors. Figure 4 presents a detailed list of sources of knowledge 

essential for the development of eco-innovations. 

Figure 4: Sources of knowledge essential for the development of eco-innovations in companies that 

supply environmentally sound technologies 

 

Source: Author 
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The enterprises, regardless of their specific activities, recognized two important groups of scientific 

knowledge: business knowledge and technical knowledge. The business knowledge was understood as 

general knowledge about the market and entities present in the market; prices of available products 

and components; finance; communication; management; customer service; decision making; and 

problem solving; as well as interdisciplinary knowledge. Knowledge about the necessary law for 

conducting business was recognized only as essential business knowledge by companies supplying 

component products. Technical knowledge included fields of science that were relevant to the specific 

nature of the company (e.g., chemistry, engineering, and mathematics). 

The research revealed that, within the activities undertaken by companies in the sample, it was 

possible to identify all key processes of knowledge management recognized in the model of Probst et 

al., (2002; i.e., knowledge identification, knowledge acquisition, knowledge development, knowledge 

distribution, knowledge usage, and knowledge preservation). The detailed characteristics of the cases 

examined, from this perspective, revealed numerous interdependencies between these processes. 

Conclusion 

Selected results of qualitative studies, as presented above, provided varying conclusions. Largely, 

Polish companies that supply environmentally sound technologies devote much attention to 

knowledge management. Moreover, this study showed that companies cannot always accurately 

identify and characterize the knowledge resources they hold, despite these resources being 

successfully used in creating, developing, and improving eco-innovations. At the same time, the 

studied companies described their sources of accumulated knowledge in detail and were thoroughly 

aware of such knowledge sources. In addition, knowledge management differs in companies that 

supply products components and companies that supply final products. Finally, knowledge can be 

viewed as a key resource contributing to the development of eco-innovations by Polish companies that 

supply environmentally sound technologies. 
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Abstract: Enterprises need to identify the optimal timing for technological change in order to increase 

competitiveness and increase the value of the company in an uncertain demanding environment. Investment 

decisions for adopting new technologies are costly and sometimes risky because technological investments are 

irreversible. To simulate the process, comprehensive technological adoption regarding investment timing was 

used in a management decision support model. The constructed model is structured as follows: 1) historical 

demand paths analysis; 2) application of statistical data validity tests; 3) the forecast of market parameters 

regarding data arrays using the geometric Brownian motion method, based on Monte Carlo simulation; 4) 

determination of technological life cycle using a Hodrick–Prescott filter; 5) technological adoption time-window 

determination; and 6) calculation of company net present values (NPV) based on change in free cash-flow. The 

model for mature 5G mobile markets, created and empirical tested, was performed in relation to 18 largest 

Europe mobile service providers, as potential decision makers operating across 33 countries. Results confirmed 

that selection of the technological investment time depends on companies’ strategic financial decisions and 

financial state. The performed simulations revealed the consequence of 5G technology investment for investor 

roles, clustered according to financial data within a 5-year period (2010–2014). The analyzed companies were 

assigned to roles of pioneers-innovators, pragmatics, followers, or laggards. Finally, it is assumed and argued 

that financial parameters indicate the willingness to adopt new technologies in a global technologically changing 

environment.  

JEL Classification Numbers: O16, O32, O33 DOI: http://dx.doi.org/10.12955/cbup.v4.853 

Keywords: optimal investment timing, geometric Brownian motion, 5G technology adoption. 

 

Introduction 

Revolutionary changes in the market affect economic development and its growth rates. Within 

stochastic innovational processes, uncertainties can be found that encompass generations of                     

new technologies, their development, and a technologically changing environment. Due to this, in 

recent decades, academic research and literature have been focused on analyzing technological 

development, efficiency of usage, investment timing issues, and integration within business                       

and economic environment. This has resulted in technologies that are multidisciplinary and 

interrelated between different industries, supply chains, ecosystems, society, and other entities. Thus, 

in a globally volatile environment, competing companies with activities based on technologic 

resources are forced to make strategic decisions about the management of technology. Thus, 

paradigms of innovation and technological development become an inseparable part of the global 

economic development. From this point of view, these paradigms could be considered as competitive 

advantages. A variety of technologic achievements in different economic sectors, such as information 

technologies, chemistry, energetics, medicine, electronics, and other industries, have features                      

that rapidly change and this constrains the forecasting and predictions previously mentioned regarding 

the development and aggregation of paradigms. For these reasons, companies need to involve 

technological adoption, development, and upgrade issues into strategic decisions to keep and               

increase competitiveness. Due to a volatile environment, companies are following every innovation, 

and are forced to invest in risky projects in order to not miss a possible technological leap in                       

the market as well as the opportunity to commercialize new technologies more rapidly than ever 

before.  

The technological upgrades, turnovers, or shifts are complex processes related to high risk in 

organizational systems, processes, products, services, and industries. Consequently, those companies 

that aim to manage technological risks, in this way, remain competitive by a variety of means, which 

includes the company’s internal resources; macro-economic factors, such as demand, product,  
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industry, and technology life cycles; and social environment. The analysis of academic literature 

shows that timing in technological investment or adoption is most crucial for managing the                   

optimal technological change in terms of successful products and services or both, or remaining 

competitive in the market, as well as financially sustainable. Certain technological management 

decisions could be implemented only at certain times, because technologies develop faster than 

industry. 

Literature Review  

Many fundamental works, dedicated to solving problems in the development of technologies within 

the theoretical framework, were created. Such authors are Schon (1967), Friar and Horwitch (1985), 

Bohn (1994), Drejer (2000), Stock and Tatikonda (2000), Perez (2001, 2002, 2009), Jaffe et. al (2002), 

Rogers (2003, 2010), Ireland and Webb (2007), Rothaermel (2008), Heffner and Sharif (2008), Kaplan 

and Tripsas (2008), and Tan, Chong, Lin and Ezeet al. (2009) who provide fundamental background 

and benchmarks for theoretical and practical studies in technological change. Well-known authors who 

have continued analysis in the technological change environment are Jones (2005), Mokyr (2005), 

Crabtree (2006), Grossmann and Steger (2007), Teixeira (2012), Gorodnichenko and Schnitzer (2013), 
and others. These have studied fundamental sources of economic growth and development, with 

emphasis on technological fields and opportunities for learning of technology.  

Recent developments in economic life cycles and recent academic studies were performed by Hsueh 

(2011), Verganti (2011), Taylor and Taylor (2012), Pol (2012), Shahmarichatghieh, Tolonen and 

Haapasalo (2015), Lobel, Patel, Vulcano and Zhang (2015), and others. Market timing decisions cover 

multi-disciplinary issues in strategic management. Especially, the frequent defining of optimal timing 

in the previous years’ academic literature involving a variety of elements underlined by Krušinskas 

and Vasiliauskaitė (2005), Moon (2010), Wong (2010, 2011), Henderson (2010), Butler, Cornaggia, 

Grullon and Weston (2011), Svensson, Strömberg and Patriksson (2011), Yagi and Takashima (2012), 

Bolton, Chen and Wang. (2013), Chou, Sung, Lin and Jahn (2014), Hagspiel, Huisman and Nunes 

(2015), and others. Nonetheless, as pointed out by Chen and Ma (2014), most literature regarding 

technological adoption relates to the perspective of the psychological acceptance of new technologies 

by individual users or organizations.  

In today’s intensive development of the global economy, companies are challenged to remain 

competitive and continue to offer customers a line of innovative and state-of-the-art technology, in 

products and services. Thus, in technologically intensive industries, investments in technological 

adoption are inevitable and methods of assessing investment timing and competitiveness have been 

analyzed by such authors as Scarso (1996), David, Hitt and Gimeno (2001), Krishnan and Loch 

(2005), Kor (2006), Bouis et al. (2006), Pertile (2007), Bhaskaran and Ramachandran (2011), Jakšić 

and Jakšić (2012), Martinez (2013), Hori and Osano (2013), Biagini et al. (2014), and others. In 

general, authors focus on the conception of technological innovations, their efficient models in 

different industries, and the aspects of value creation for the company. From a variety of optimal 

timing studies, different types of decision support models have been investigated by authors, such as 

Bar-Han & Maimon (1993), Benaroch and Kauffman (1999), Krušinskas and Vasiliauskaitė (2005), 

Kamarianakis and Xepapadeas (2006), Mukherji et al. (2006), Ngwenyama et al. (2007), Huang and 

Da (2007), Wickart and Madlener (2007), Pertile (2007), Wong (2010, 2011), Moon (2010), 

Henderson (2010), Shibata and Nishihara (2011), Whalley (2011), Yagi and Takashima (2012), Bolton 

et al. (2013), Wong and Yi (2013), Nishihata and Shibata (2013), Feil and Musshoff (2013), Kim, Lee 

and Sohn (2014), Jeon and Nishihara (2014), and others.  

In general, research, development, and innovation empower a company to increase productivity to 

create new products, improve the quality of products, and reduce existing costs. Furthermore, science, 
technology, and innovation affect society and its development through growth in gross domestic 

product GDP, creating and optimizing new jobs, increasing a country’s image compared with other 

countries and creating a relevant environment for other businesses to start the circle again. Moreover, 

research, development, and innovation could produce positive spillover effects in other companies, 

sectors, and countries and these could be significant for a country’s economic development. 

Technological innovation is a result of the interaction of research and development (R & D) and 

entrepreneurial dimensions, executed in the network of organizations that create knowledge. This 
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shows the growing importance of timing, marketing, quality management, and investments. Therefore, 

it is critical to identify such companies and environmental issues that are required to maintain science 

and technology (S & T) and R & D activities. It is necessary to examine, identify, and develop a 

company’s unique set of resources and capacities, to assimilate opportunities provided by the 

environment, and avoid restrictions imposed by the company’s internal assets. 

After an analysis of academic literature, it could be stated, that the optimal timing of investing in 

technological adoption should include an analysis of the historical development of products or services 

or both with demand paths showing volatility as well as the technological life cycle. Furthermore, the 

uncertainty of demand in the future needs to be projected and the technology life cycle continuity 

integrated beyond that of the actual data. Through the data arrays in the analysis, being crucial for the 

technological development, the volatility of demand and behavior investment parameters should be 

considered. These combined empower those choosing to optimize the timing of investing in 

technological adoption for competiveness in the market.  

Data and Methodology 

In the world’s markets, players currently compete not only by attracting potential customers with 

ordinary products and services, but by “looking out of the box”. In other words, in this rapidly 

growing technological era, all science and technology based companies eventually comprehend that 

the pool of customers is not growing as rapidly as it did in the early part of the 21st century. Hence, 

successful businesses stand on the business life platform, which has an existence period. In                        

past research, Adamauskas and Krušinskas (2016), created a theoretically comprehensive support 

model for managing the timing of investment in technological adoption (a brief summary of the                    

model is presented in Table 1) and performed the empirical testing of this model in a potential                    

5G (5th generation mobile networks or 5th generation wireless systems) technology market, within 18 

of the largest European mobile service providers representing the decision-makers operating in 33 

countries. 

According to Adamauskas and Krušinskas (2016), the model calculates the optimal timing for mobile 

5G technology investment and reveals the decision value expressed as a TFc ratio, which shows the 

proportion between value calculated, based on net present value (NPV) of free cash flow (FCF) with 

discount factor as return on capital employed (ROCE). The time period analyzed involved 37 quarters, 

starting from the fourth quarter of 2005 and ending in the 2014 Q4. Next, demand parameters for the 

forthcoming 10-year period was projected. Simulation results revealed that mobile 5G standards are 

expected to be operating in 2019–2020 with a technological peak period at Y2024. The results of 

Hodrick–Prescott filter were logically validated and forecasted the beginning of 5G technology 

generation in the first quarter of 2018. The results showed that the window of investment started at 

Y2014 and ended at Y2019. In other words, 4.3–10.5 years starting from Y2024.  

From a financial management and technological adoption point of view, it could be said that, despite 

all market players having same information and technological surrounding, investment timing for 

technological adoption should be varied depending on the financial state of the market participants. 

Nonetheless, this research aimed to create clusters of selected companies in investor roles such as 

pioneers-innovators. pragmatics. followers, and laggards (Rogers (2003) and define these financial 

parameters: capital expenditure (CAPEX) to revenues, return on capital employed, EBIT, EBITDA, 

and proportion of value created after the period analyzed to the current market value, TFc. It was 

assumed and argued that the financial parameters indicated a willingness to adopt new technologies in 

global technological environments. Selected markets involved such countries as Austria, Belarus, 

Belgium, Bulgaria, Croatia, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, 

Hungary, Ireland, Italy, Latvia, Lithuania, the Netherlands, Norway, Poland, Portugal, Romania, 
Russia, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey, Ukraine, and United 

Kingdom (market data selection was limited to data availability, and thus, in this research, it was 

assumed, that these countries and companies operated in the mobile network market). Annual financial 

statements of the 18 market participants were analyzed in a 5-year period (2010–2014) and the 

parameters of the clusters were calculated by averaging the market players’ financial indicators 

according to the investor role assigned.  



CBU INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 
MARCH 23-25, 2016, PRAGUE, CZECH REPUBLIC  WWW.CBUNI.CZ, WWW.JOURNALS.CZ 

 251 

Table 1: The structure of a comprehensive decision support model for managing the timing of 

investment in technological adoption 

Instruments/Measures Stage Results 

Actual historical data: market data, 
previous academic research data, 

statistical analysis and synthesis of 

fragmentary knowledge on the subject. 

1. Historical demand 
paths analysis 

1. It is assumed that demand volatility depends on 
two parameters: 

- Average market revenues (Revenues) 

- Quantity of subscribers (Subscribers). 
2. Determination of mentioned parameters dynamics 

and growth rates in terms of selected geographical 

area as well as the penetration rates changes. 

3. Current and previous mobile technology 
generation development features. 

Determination of average market 

revenues (Revenues) and Subscribers 
dynamics statistical validity tests. 

2. Statistical data 

validity tests 

Statistical validity tests applied: 

1. Dickey – Fuller test (for stationarity of both time 
series). 

2. Q-Q plots (ascertain of Normal distribution).  

3. Autocorrelation test  
4. Kolmogorov-Smirnov test (ascertain of Normal 

distribution) 

1. Determination of demand paths – 40 

iterations of both Revenues and 
Subscribers projected.  

2. Determination of MARPU (Market 

Average Revenue Per User) 
3. Dynamics and statistical analysis and 

synthesis of fragmentary knowledge on 

the subject. 

3. The forecast of data 

array using geometric 
Brownian motion 

method based on Monte 

Carlo simulation 

Geometric Brownian Motion (hereafter, GBM) 

process based on Monte Carlo simulation used to 
define forecasted parameters below3: 

1. 40 iterations of market Revenues. 

2. 40 iterations of Subscribers. 
3. 40 values of MARPU rate. 

 

Determination of mobile technology 

life cycle in accordance of historical 

(stage I) and forecasted data (stage III). 

4. Determination of 

technology life cycle 

using Hodrick – 

Prescott filter 

Hodrick-Prescott filter used to define the stages and 

maturity of upcoming new 5G mobile technology.  

 

Optimal investment timing window for 

each service provider (market player; 

according to financial data availability) 
calculated based on separate market 

player financial data and previous 

model stages results in terms of 
CAPEX payback terms. These 

parameters present the time moment 

according to technology life cycle 

(considered as optimal investment 
timing moment), when the market 

player shall start investing into new 

mobile technology adoption. 

5. Technology adoption 

time window 

determination  

Technology Adoption Window ratios shall be 

determined for each market player in selected 

geographical area based on two different methods: 
1. Method. Parameters defined: 

- Actual Capex to Revenues ratios for each player; 

- Stand dev. from mean rates for each player; 
- Forecasted CAPEX to Revenues ratios for each 

company (hereafter, CRc); 

- Technology Adoption Window (hereafter, TAWc
1).  

2. Method. Parameters defined: 
- Market CAPEX values (Market CAPEX2); 

- Forecasted CAPEX to Revenues ratios for each 

company (hereafter, NCRc); 
- Technology Adoption Window (TAWc

2).  

Net present values (hereafter, NPV) for 

each market player calculated as well 
as companies’ values based on Free 

Cash Flow changes. On purpose to 

appreciate the impact of decision 

timing, relationship with Market 
Capitalization determined. Two 

scenarios shall be applied in terms of 

individual ROCE or average ROCE 
selection.  

6. Company value 

(NPV) calculation based 
on Free Cash Flow 

changes 

Net Present Values shall be determined in the 

Plateau of upcoming 5G mobile technology life 
cycle. NPV to Market Capitalization ratio shall be 

determined as a proportion of value created after 

period analyzed to the current market value. 

Additional parameters defined: 
- Forecasted Free Cash Flows values for each player 

(FCFc); 

- Return on Capital Employed (hereafter, ROCEc); 
- Average Market Return On Capital Employed 

(hereafter, ROCEavg.); 

- Continuous value for each player (hereafter, 
ConVc); 

- Proportion of value created after period analyzed 

to the current market value (hereafter, TFc). 

Source: Adamauskas and Krušinskas (2016) 

                                                           
3 The amount of 40 iterations is used to calculate 10-year period, while each iteration is quarterly based. 
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Results and Discussion 

Despite companies having similar information about the volatile changes in demand, the technological 

development cycle and past inventions, each company had different investment roles with different 

financial resources. Thus, the entry to the technological adoption cycle had various parameters. 

Considering the moment of technological adoption (calculated as time before peak of technological 

life cycle), 18 competing companies were assigned investor roles as follows: 9–10 years until 

technological peak were pioneers-innovators; 8 years were pragmatics; 7 years were followers; and 4–

5 years were laggards (Table 2). 

Table 2: Strategic technological investment roles for companies of this study 

Strategical role Time before peak of 

technological life cycle 

(years) 

Companies assigned 

Pioneers-innovators 9-10 Deutsche Telekom AG; TDC A/S; Telecom Italia 

SpA 

Pragmatics 8 Belgacom SA; BT Group PLC; Elisa OYJ; Turkcell 

Iletisim Hizmetleri AS 

Followers 7 Tele2 AB; TeliaSonera AB 

Laggards 4-5 Mobile TeleSystems OJSC; Orange Polska SA; 

Rostelecom OJSC; Swisscom AG; Telefonica SA; 

Telekom Austria AG; Telenor ASA; Turk 

Telekomunikasyon AS; VimpelCom Ltd 

Source: Authors 

In Table 3, the average financial ratios are presented according to the different investor roles. It was 

found that the earlier a company started to adopt new technologies, the higher the company share 

(proportion) of its market capitalization (as at December 31, 2014) will be generated, or in other 

words, TFc was highest for pioneers-innovators with an average ratio up to 84.2% (individual ROCE) 

and 58.2% (average ROCE). Meanwhile, the individual and average ROCE for pragmatics was 37.8% 

and 44.6%, respectively. Followers had the smallest proportion of market capitalization with an 

average value of only 21.0% and 18.0%, respectively. Individual company ROCE ratios were achieved 

from each company’s finances. Meanwhile, the average ROCE was calculated using all selected 

companies’ averaged finances.  

Table 3: Average financial ratios under different investor roles 

Investor roles CAPEX to Revenues 

 % 

ROCE  

% 

EBIT  

% 

EBITDA  

% 

TFc  

% 

TFc
2  

% 

Pioneers-

innovators 

11.11 6.15 12.67 44.06 84.2 58.2 

Pragmatics 13.24 16.65 17.17 31.53 37.8 44.6 

Followers 15.08 10.06 15.20 28.35 21.0 18.0 

Laggards 23.61 12.94 17.92 41.18 37.9 41.1 

Source: Authors  

The batch size of companies had more than EUR 561 million of assets and EUR 278 million of 

revenues (5-year average as of 2010–2014). Selected companies generated more than EUR 551 

million of EBITDA and spent more than EUR 203 million of CAPEX in a 5-year period. It should be 

noted, that the average growth rate of EBITDA was negative from 2012 and equaled −1.13%. 

Meanwhile, the sales growth ratio was positive and average value was 2.78%. The 5-year average 
return on capital employment was 14.70% with a maximum 40.18% and minimum −4.71%. The 

average in each year of technological efficiency ratio (TFE = EBIT ÷ Non-current assets) decreased 

from 16.75% in 2010 to 40.00% in 2014. However, the average TFE in the 5-year period reached 

14.38%. The average 5-year CAPEX to revenues ratio was 18.30%, which meant that up to a fifth of 

the revenue would be allocated for capital expenditure. It is noted that the ratio increased in the 5-year 

period: 15.47% in 2010 and 17.20% in 2014 with an extraordinary ratio in 2013, and the CAPEX to 

revenues reached 23.85%. Another important insight was that the CAPEX growth rates had an average 
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growth of 8.00% in the fifth year. However, in the period analyzed the ratios decreased from 22.58% 

to −3.31%, which meant that mobile service providers were either reducing the CAPEX or the current 

technology did not require such high capital expenditure. The results of the model and clustering are 

graphically presented in Figure 1. 

The first wave (gray shaded area) represents the life cycle of the current 4G (LTE, a 4G mobile 

communications standard) mobile generation, while the second wave shows the life cycle of the future 

mobile 5G generation. The upper line (blue) shows the technological investment hype life-cycle. 

Market players were distributed according to the investment time windows, where investment 

strategies could be assigned with crucial insights: pioneers-–innovators had the lowest CAPEX to 

revenues ratio (13.24%) and the highest EBITDA (44.06%) in comparison with pragmatics (31.53%) 

and followers (28.35%). This can be explained by a long investment period, where depreciation had 

affected EBITDA calculation. On one hand, the EBIT (12.67%) was the lowest in comparison with 

other strategies of (17.77% and 15.20%, respectively). On the other hand, the latest market players had 

the highest CAPEX to revenues ratio (23.61%) and almost the same EBITDA as innovators with 

41.18%. Thus, CAPEX to revenues ratio, as the variable that reflects the returns after capital 
expenditure the most, could be used to determine the optimal timing for investing in technological 

adoption in the context of the model. According to the results, such parameters as CAPEX to revenues, 

ROCE, EBIT, and EBITDA indicate the investor roles with a willingness to invest and empower 

market players to model their expected financial status for the future under the influence of 

technological adoption. 

Figure 1: Mobile 5G technology adoption optimal investment cycle and technology hype life-cycle 

 

Source: Authors 

Conclusion 

During recent decades, it had widely been agreed that technologies are one of the most important 

factors for economic growth. Due to this phenomenon, business enterprises need to identify the 

optimal timing of technological change in order to increase competitiveness, and create value of the 

company in an uncertain demanding environment. Analysis results confirmed that information 
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regarding technological change is the same for all market players; selecting the time for technological 

investment depends on companies’ strategic financial decisions and financial state; and finally, 

parameters that influence the willingness to invest appear to be CAPEX to revenues, ROCE, EBIT, 

and EBITDA, which combine in various ways according to investor roles.  
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EFFECTS OF URBANISM ON MALACOFAUNA (NITRA, SLOVAKIA) 

Barbora Holienková1, Zuzana Krumpálová2 

 

Abstract: Recently, the number of alien landscape species has dramatically increased, and this could be a 

serious threat, not only for native species but also in cases of outbreaks for farmers. Our objective was to 

examine the impact of the urban environment (positive or negative) on the diversity of native species; forecast 

biotic homogenization or diversification of urban fauna; and determine the extent to which each of the zones are 

affected by invasive species. To examine the effect of urbanization, we selected 16 areas (across three urban 

zones and one zone in the protected area for comparison) for this study in 2015 in Nitra. We found that snails in 

open locations had significantly greater species diversity and abundance of individuals than in closed locations. 

Slightly degraded areas had the most abundant snail species, but areas heavily disturbed had high species 

diversity and incidence of individuals. It appears that heavily disturbed areas are suitable as new types of refuge 
for snails, e.g., for Helix lucorum (Linnaeus, 1758), which was recorded in Slovakia for the first time 

(numerically recorded at the railway station) in 2014. 

UDC Classification: 591, DOI:http://dx.doi.org/10.12955/cbup.v4.766 

Keywords: urbanism, molluscs, Helix lucorum, invasion.

 

Introduction 

The landscape is characterized by the dynamics of urban activities with the advancing destruction of 

native habitats, joined with a significant fragmentation of the original natural environment. Cities 

contribute a high proportion towards the penetration of alien species into natural environments (Pyšek 

et al., 2010) and also affect the abundance of native species, e.g., biotic homogenization (Baiser, 

Olden, Record, Lockwood, & McKinney, 2012). Invasion of alien species and the extinction of native 

species can lead to diversification in some places (Olden & Poff, 2003; Lososová, Chytrý, Tichý, 

Danihelka, & Fajmon, 2012a, 2012b). Molluscs are a groups of organisms that are used as a 

bioindicator of environmental impact on landscapes, due to their relatively limited mobility in 

particular types of habitat. Even the conch shell often becomes an important bioindicator (Horsák, 

Juřičková, & Picka, 2013). 

Materials and Methods 

The main method involved collecting individual specimens for a unit of time (15 min to 1hr.), 

consistent with similar studies in an urban environment (e.g., Horsák, Juřičková, Kintrová, & Hájek, 

2009; Lososová et al., 2011, 2012a, 2012b; Clergeau, Tapko, & Fontaine, 2011). Where possible, we 

sampled the top layer of soil with a sieve to capture small species. The volume of soil samples from 

each site was approximately 2 liters of substrate. We then dried the soil air, and oven-dried samples 

were sorted to collect individual snails. We determined the species using identification keys (Ložek, 

1956; Horsák, Juřičková, & Picka, 2013). All potential habitat types occurring in the gradient from the 

city center to beyond its periphery were examined in this research. 

In our work, we chose to research areas of almost undisturbed habitat, forest, and rare xerothermic 

habitat, to compare species richness and composition of malacofauna in (semi) natural habitats in Nitra 

and its surroundings with that in heavily urbanized areas. The methodology was partly taken from the 

work of Horsák et al. (2009), which takes into account harvesting from locations slightly disturbed by 

humans.  

We also recorded the disruption to the habitats. We chose a scale from 1 to 5, where ‘1’ was slightly 

disturbed and ‘5’ was very strongly disturbed habitat. The scale for distinguishing places was binary (0 

- open habitat, 1 - closed habitat). This part of the methodology was also adopted from the previously 

mentioned work. The areas examined were divided into the following areas: 1) The Centre and 

continuously built-up areas, with a minimum of potentially suitable refuge areas; 2) Wider Centre 

(discontinuous area, islands of greenery, and other refuge areas); 3) Peripherals (residential areas, 
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older neighborhoods, gardens, vineyards, and orchards); and 4) Natural sites. The exact location of 

surveyed sites was recorded by a global positioning system (GPS) device. Refuge areas were 

characterized on the basis of vegetation, degree of distortion, degree of isolation, and age. For 

analyzing the characteristics of the population or community (generic similarity, species balance, 

species diversity, and species richness of molluscs communities), we used the statistical software, 

PAST, version 3.6 (Hammer, Harper, & Ryan, 2001). Gastropods were categorized according to 

Horsák (unpublished) by slightly modifying the environmental groupings of Lisicky (1991). 

Depending on the occurrence and frequency of the species in the research areas, the species were 

divided into types according to Tischler (1949) as follows: accidental to random occurrences, 0 to 25% 

of total; ancillary, 25 to 50%; constant, 50 to 75%; and euconstant, greater than 75%; the last two 

categories being significant for synecology of the species. Slovak nomenclature was used in the 

context of Országh, Čejka, & Országhová (2012). 

Results and Discussion  

At 16 of the research sites, we observed 41 types of molluscs, i.e., one aquatic and 40 terrestrial 

species. The total number of sorted individuals, identified to species level was 828. Species diversity 
of snails according to the Shannon index of diversity for the whole study area was H' = 2.491, while 

species richness according to the Margalef species richness index was R = 5.953, and the Pielouovej 

index for snail territories represented a value of e = 0.671. Species were subsequently classified as 

having a frequency of a constant or accidental occurrence. Two species were constantly occurring, 

namely Cepaea hortensis (O. F. Müller, 1774) - agricola silvicol and C. vindobonensis (Férussac, 

1821) - stepicola silvicol, apart from others that had 11 ancillary occurrence and 28 accidental 
occurrences. Euconstant occurrence was not noted for any gastropods. In the research, we investigated 

the effect of the degree of habitat disturbance on species diversity (Figure 1) and abundance of 

molluscs (Figure 2). Locations were divided by the degree of disturbance according to Horsák et. al. 

(2009). 

Figure 1: The impact of the degree of disturbance on number of species  

 

Source: Author 

We found that the sites with the low disturbance had the highest species richness. However, sites 

identified as the most disturbed did not have the smaller diversity of species. These areas may be 

suitable refuges for the spreading of new species, for example, Helix lucorum, which was numerically 

recorded at two sites. In Slovakia, the occurrence of this species was recorded for the first time in 2014 

in Bratislava (Čejka & Čačaný, 2014). 

https://en.wikipedia.org/wiki/Otto_Friedrich_M%C3%BCller
https://en.wikipedia.org/wiki/F%C3%A9russac
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Figure 2: Influence of the degree of disturbance on individuals  

 

Source: Author 

The highest number of individuals was recorded at the least disturbed areas. Extremely high 

abundance of species was found at a site in disturbed habitat where the invasive species, Arion 

vulgaris (euryvalent kind), indicated for the site L11 peak (Figure 2), accounted for more than half the 

number of individuals. The second most abundant species in the plots was Helix pomatia 

(Thamnophilous spp.) numbering 25 of the 83 overall specimens. The site L15 peaks (Figures 1 & 2) 

were caused by Xerolenta obvia (stepicola -  living on dry shiny places, significant especially with 

grasslands), which occurred at this site, numbering 55 out of 74 individuals. 

The next results showed the impact of individual isolation of habitats on biodiversity (Figure 3) and 

the frequency of molluscs (Figure 4). The sites were assigned a value of ‘0’ for open habitat and ‘1’ 

for closed or partly closed habitat. Methodology was adapted from work of Horsák et al. (2009). 

Figure 3: The impact of isolation on biodiversity. Notes : 0 - open, 1 - isolated 

 

Source: Author 

We found that the open sites had significantly greater species diversity than the closed sites. A number 

of species were also arguably higher at open locations. 



CBU INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 
MARCH 23-25, 2016, PRAGUE, CZECH REPUBLIC  WWW.CBUNI.CZ, WWW.JOURNALS.CZ 

 

 260 

Figure 4: The impact of the frequency of isolation of individuals 

 

Source: Author 

After conversion of types for the sites in each zone, we found that the Wider Center area was the 

richest in species, and due to the number of species, could be classified as resembling a natural state. 

Further, toward the peripheral zone, the number of species and number of individuals decreased 

(Figure 5). The peripheral zone was an area that was most affected by the invasive species A. vulgaris. 

Figure 5: Values of species and individuals in each zone 

 

Source: Author 

The slug, A. vulgaris, is an invasive species that has infested many European countries. This species 
inhabits almost all habitat types, but most commonly inhabits cultural areas (in Slovakia, it was first 

recorded in 1992 and today it has become a noxious pest). 

Conclusion 

The results of our research showed that isolation and disruption of habitat has an immense impact on 

biodiversity and the number of molluscs communities. We observed secondary habitats such as urban 

parks provide with suitable conditions for animal life and therefore consider that the near center of the 
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cities could support equal species richness to that of nature reservations. Furthermore, we found that 

the peripheral zone was the area most disturbed by invasive species.  
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ADAPTATION TO THE INFORMATION SOCIETY OF PEOPLE WITH DISABILITIES IN 

SLOVAKIA 

Anna Ondrejková1

 
Abstract: The information and communication technology (ICT) is an important phenomenon of contemporary 

society, in particular in developed countries. The massive use of ICT has created an information society. 

Changes caused by the increasing importance of information and ICT are not only technological or economic, 

but are social, directly affecting the lives of citizens. The ICT usage offers a great opportunity for people with 

disabilities. Important factors for enhancing quality of life for this part of the population include mapping the 

current state and the increasing level of digital literacy. The aim of this paper is to view digital literacy in the 

context of social and digital integration for people with disabilities in the society of the Slovak Republic and 

especially present results of social research in digital literacy of this minority in Slovakia. The study involves a 

quantitative type of social research. The techniques of data collection for the research included an electronic 

questionnaire form. The technology for developing the questionnaire involved Google forms. The results of this 

research show how people with disabilities could adapt to the information society. 

JEL Classification Numbers: O330, J24, DOI: http://dx.doi.org/10.12955/cbup.v4.767 

UDC Classification: 308  

Keywords: digital literacy, the information and communication technology, people with disabilities. 

 

Introduction 

Digital literacy has become one of the core competencies of the 21st century. The chances to obtain a 

better position on the labor market are minimal without the ability to effectively and responsibly use 

digital media and ICT. Although the use of ICT and the global worldwide Internet is highly topical 

and widespread, there is still a segment of the population that have no access to the latest technologies, 

or cannot effectively use modern technology, and possibly cannot extract the most from new 

technologies. 

Today, every citizen needs to be able to use modern ICT effectively in present day situations. This is 

crucial, not only young people and the general population, but also people of the ‘third age’ and the 

people with disabilities. 

To better digitally equip seniors or people with disabilities, their goals for the digital usage need 

consideration, including the areas in which digital activity is socially meaningful and contributes 

directly to the development of the people and their integration into modern society. 

The contemporary society is a knowledge society or sometimes known as a knowledge-based society. 

A knowledge society is characterized by “mass access and use of information and knowledge, stored 

and processed by information technology accordance user requirements” (Kelemen et al, 2007, p. 15). 

One of its symptoms is the significant change in the economy caused by an increased status of 

knowledge in producing to its other elements. 

The knowledge economy focuses on products and services containing processed knowledge, 

‘intelligence’, and favors professionals concerned with their development. The world community 

achieved this knowledge level only in a minority of countries. In Slovakia, the important factor of 

production is manual labor. Accordingly, Slovakian’s can speak about the knowledge society only as a 

target (Lipovská, Hvorecký, & Šimúth, 2014, p. 18).  

The Slovak society is located in a phase of being ‘in front of a knowledge’, with a focus on traditional 

resources for economic production. Worldwide, “society has experienced a similar historic leap in 
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economic development, which was the industrial revolution in the 18th and 19th centuries. A change 

can be observed also today. The people with little education looking for a job find it increasingly 

difficult “(Lipovská, Hvorecký, & Šimúth, 2014, p. 19).  

This strengthens the position of workers who perform activities that are difficult to automate. Jobs, in 

which knowledge workers operate, as a rule, require higher education. As a result, the role of 

education is growing in the knowledge society (Lipovská, Hvorecký, & Šimúth, 2014, p. 19). 

Economic globalization and a knowledge-based society accompany changes in core competencies. 

The three core competencies (reading, writing, and arithmetic) correspond to the mass model of 

education in industrial society. Currently, digital literacy is one of these key competences. 

Digital literacy, in general, includes the ability to understand information and use such in a variety of 

formats using modern ICT though different sources. The readiness of the population to use modern 

ICT is a key precondition for successful transformation in the information society and the knowledge-

based economy.  

As the author previously wrote: 

In the last two decades, the issue of people with disabilities is extremely current and supported by the 

strategic objectives and documents of the European Union and developed countries of the world, how 

it declared one of the most important documents of the United Nations on these issues – the UN 

Convention on the Rights of Persons with Disabilities and the Optional Protocol, which was approved 

by the United Nations on 13 December 2006 and to which the EU is a party. This paper showcases the 

position regarding the level of digital integration for people with disabilities in the society of the 

Slovak Republic. To enhance the quality of life for this part of the population, increasing the level of 

digital literacy is an important factor. (Ondrejková, 2015, p. 201). 

Then, there is: 

For many people with disabilities we can mark ICT as new opportunity for increasing the quality of 

their lives. New technology and especially the Internet, as a global means of communication, allows 

disabled people to keep in touch with the surroundings, electronically communicate with anyone, use 

the online electronic services within the framework of inclusive e-Government. The people with 

disabilities can use of telework options in the future, apply their own abilities, expand your education, 

to take advantage of the progressive form of e-learning . The transition of society to the information 

society is bringing problems associated with deepening social inequality, which is showed itself as the 

"digital divide". The application of modern ICT in itself carries the risk of digital exclusion from 

society (Ondrejková, 2015. p. 200). 

The aim of this paper is to emphasize the importance of the digital agenda, and the need for faster 

development in Slovakia in specific areas. We focus on the field of digital skills and digital literacy as 

an essential prerequisite for digitization of society, especially to the adaptation of people with 

disabilities to these challenges, and the assumptions of integration in contemporary society with a 

growing trend of using dynamically evolving ICT in everyday life. 

Digital Economy and Society Index (DESI) - Measurement Tool of Digital Readiness of the EU 

Countries 

The European Commission promoted the use of ICT for European Union countries in the Europe 2020 

strategy, especially as a ‘Digital Agenda’ for Europe. The Digital Agenda proposes to better exploit 

the potential of ICT to promote innovation, economic growth, and progress (Europe 2020 strategy, 

2016). In 2015, the European Commission introduced a new analytical tool, the Digital Economy and 

Society Index (DESI) for assessing the readiness of the European Union countries in terms of the 

Digital Agenda.  

This new tool aims to measure the following five areas of digitization: connectivity, human capital, 

use of the Internet, the integration of digital technologies, and digital public services (Kosno, 2016). 
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Slovakia’s position in terms of the DESI index in 2016 was not satisfactory. Among the 28 member 

states, Slovakia was rated number 21, with several sectors placed around the EU average. 

The number of regular Internet users is increasing, basic digital skills are improving, and the country 

has a decent share of ICT specialists. Slovakia total score was 0.46 and was number 21 out of 28 EU 

Member States. Slovaks have a high level of digital skills (74% regularly use the Internet, 53% have at 

least a basic digital skills). This reflects Slovaks being highly active online with 65% reading news 

online, 69% using social networks, and 55% using voice or video calls over the Internet. However, 

progress is needed in terms of Internet access.  

For example, 14% of Slovak households do not have a fixed broadband connection. However, there is 

considerable potential for better integration of digital technologies businesses compared with other EU 

countries (What is the digital readiness of Slovakia, 2016). 

Furthermore, Slovakia needs to significantly improve the complexity of digital public services to 

promote the digital economy and society in Slovakia (Kosno, 2016). 

Based on the DESI, the Commission divided the Member States into four groups in 2016. Slovakia 

had achieved a lower overall indicator than the EU average, and in addition, the growth rate was lower 

than average. The Group of Eight countries with similar data was shown by the European Commission 

as lagging behind (group of ‘falling behind’). Half of the countries indicated constitutes the Visegrad 

Group (Šimkovič, 2016). 

Figure 1: The Digital Economy and Society Index 2016 for Slovakia 

 

Source: Digital single market (2016) 
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Figure 1 illustrates the results of the index DESI in 2016 for Slovakia compared to the EU average and 

the average of countries with ‘falling behind’ or ‘lagging’, where Slovakia was included in 2016. 

Necessity of Digital Integration of People with Disabilities 

The concept of integration in recent years is quite often used in connection with people with 

disabilities. This concept can be understood to mean a return or integration into society. The point of 

integration is, however, not only to equalize opportunities for the disabled, regularization of the 

‘majority’ and ‘minority’, and cohabitation, but also the fruitfulness of including individuals with 

disabilities into society. 

Currently, following the building of the information, as previously published by the author: 

society is getting to the attention also the digital integration. Significant is the importance of ICT in 

access to information to citizens, to simplify their communication with the public administration and 

to increase the proportion of citizens in the management of the State. Ensuring access to information 

and information services for all citizens is one of the key requirements for the development of the 

information society. The availability of information and easy usability of the information electronic 

services and online services should avoid the emergence of two categories of citizens-those who have 

access to ICT and those who have not this access. The access to information is not enough, if the 

citizen has been not able to use ICT and information. Therefore, another key precondition for building 

the information society is to ensure the basic digital education, digital literacy for every citizen 

(Gregušová, Dulák, Chlipala, & Susko, 2005). 

In terms of building the information society can be seen as a digital integration and the issue of digital 

exclusion or e-inclusion of people with disabilities as key. In Slovakia, the situation is not satisfactory 

in this issue. In the light of the strategic objectives of the EU was received a document called the 

National Strategy for the Digital Integration of the Slovak Republic in the year 2008. The role of 

coordinator in this area had the Ministry of Finance of the Slovak Republic, which was the central 

government body in the field of informatization of society ten years. Currently from 1 July 2016 was 

established a new central government body – Deputy Prime Minister's Office for Investment and 

Informatization of the Slovak Republic. The establishment of an independent office for 

informatization is in line with international trends. 

The possibilities of digital inclusion aiming to the greatest number of socially disadvantaged citizens 

and citizens at risk of digital exclusion are cumulated in the six basic areas: digital accessibility and 

usability of ICT, inclusive E-Government, digital literacy and raising the competence of the use of 

ICT, reducing geographical digital divide, promoting cultural diversity, ICT for the elderly  

The key question appears to be the level of digital literacy of the people at risk of digital exclusion. 

Digital literacy and its development we can evaluated on the basis of the results of the research digital 

literacy in the Slovak Republic in the projects with the name of "Digital Literacy in Slovakia", which 

were realized in the years 2005-2015. The attention in this research was paid to the whole population 

and had not been specified only for people with disabilities. (Ondrejková, 2015, p. 205) 

E-Government Services and the Building of Integrated Service Points in Slovakia 

As previously stated by the author in Ondrejková, (2015): 

An important aspect of digital integration is the use of the electronic services of public administration, 

E-Government services. E-Government is the electronic form of performance of the public 

administration with the application of ICT. Online communication works in the processes of public 

administration. The aim is to remove several repeated requests for information, documents and data 

businesses by the informatization of public administration. By the accelerated implementation of E-

Government services has streamlined processes in all areas where the interaction of the public 

administration to citizens or businesses. The new law on E-Government was in the Slovak Republic 
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adopted in Act No. 305/2013 Coll. on electronic form the performance of public authorities, and on 

amendments to certain acts (the Act on E-Government) with effect from November 1, 2013. 

Integrated service points represent a comfortable way to communicate with the authorities and 

institutions from a single location, and for professional help specifically trained personnel. The worker 

of this point, after carrying out the physical identification of the citizen, can make the electronic 

services of the public administration to the citizen, as if they were accessed directly by the citizen.  

E-Services of the public administration will be available by this form also to citizens, who for various 

reasons cannot yet alone use the services of the public administration, namely the electronic services 

of E-Government. Serious reasons are for example the lack of technical equipment, such as outdated 

hardware and software, the unavailability of the Internet, the absence of the necessary technical skills 

and the necessary level of digital literacy, missing education in ICT. With such reasons and obstacles 

to use of electronic services of E-Government we can meet with the citizens of certain minority groups 

of our population, such as seniors, persons with disabilities, in the less-developed regions with high 

unemployment, citizens, and other socially disadvantaged groups (Integrated service point, 2016). 

New Directive on the Accessibility of Public Sector Bodies’ Websites in the EU 

The following is from the web article, ‘What is web accessibility?’: 

Web-accessibility means a website or web-based service (including those designed for mobile devices 

and/or use) which is easy to browse, navigate, understand, operate, interact with and use safely, 

securely, independently, and with dignity by a person with a disability under all circumstances 

(including emergency cases). 

This does not exclude the use of assistive devices or augmentative and alternative communication to 

achieve accessibility for particular groups of persons with disabilities where this is needed (Moledo, 

2016a). 

In addition, the following is from the web article, ‘Web accessibility: Why is it essential?’ 

In an increasing digitalized society, more and more essential information and services are available 

online. To access them, persons with disabilities and older people require websites designed according 

to web-accessibility standards to operate correctly with their assistive technologies. Unfortunately, 

most of the websites, including public websites, do not respect those standards and a vast majority of 

the population is excluded from using them (Moledo, 2016b). Then, there is, “In December 2012, the 

European Commission presented a proposal for a Directive on the accessibility of public sector 

bodies’ websites” (Commission welcomes agreement to make public sector websites and apps more 

accessible, 2016).  

In May 2016, the following was announced,  

“Negotiators of the European Parliament, the Council and the Commission agreed on the first EU-

wide rules to make the websites and mobile apps of public sector bodies more accessible, especially 

for the blind, the deaf, and the hard of hearing. 

The Internet has become an essential way to access and provide information and services. It is 

therefore more important than ever to make sure that everyone can perceive and understand websites 

and mobile apps, and interact with them properly”  

Around 80 million people in the EU are affected by a disability. As the EU population ages, the figure 

is expected to increase to 120 million by 2020. A common approach to ensure web accessibility will 

contribute to an inclusive digital society and to unlocking the benefits of the Digital Single Market, for 

all European citizens. 

https://ec.europa.eu/priorities/digital-single-market_en
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The Directive will cover public sector bodies' websites and mobile apps, from administrations, courts 

and police departments to public hospitals, universities and libraries. It will make them accessible for 

all citizens - in particular for the blind, the hard of hearing, the deaf, and those with low vision and 

with functional disabilities (Commission welcomes agreement to make public sector websites and 

apps more accessible, 2016). 

Along with the following: 

Following political agreement (in ‘trilogue’, between negotiators of the European Parliament, the 

Council and the Commission), the text will have to be formally approved by the European Parliament 

and the Council. After that it will be published in the Official Journal and will officially enter into 

force. Member States will have 21 months to transpose the text into their national legislation 

(Commission welcomes agreement to make public sector websites and apps more accessible, 2016). 

Web accessibility aims to improve access for disabled users to the information and functions available 

on the Internet. In order to offer the best search everyone, including people with disabilities, the site 

should be properly designed and developed. It must be emphasized that compliance with accessibility 

guidelines do not require any major investment but need to think about them in advance for creating 

web pages. 

Definition and Fundamental of Digital Literacy 

The following is from ‘The implementation of digital technologies in education in kindergarten’: 

The need to define and specify the literacy arose together with evolution of society and the 

development of modern techniques. Under ‘normal literacy’ we are meaning the knowledge of reading 

and writing. Currently our society needs new literacy – the knowledge and skills in use of computers, 

multimedia, information and modern computer technology. 

Information literacy is one of the fundamental aspects of civilizational literacy of contemporary man. 

It is based on demands of current society, entitled like information society. Information literacy thus 

includes knowledge, skills and understanding needed to adequate, safe and productive use of ICT in 

the learning process and knowledge, in employment and in everyday life. It becomes evident as the 

ability of effectively use information resources and informatics tools for the analysis, processing and 

communication of information and modeling, measurement, and management of external processes.  

Digital literacy is essential part of information literacy. According to EuroActiv, the concept of 

"digital literacy” is the ability to understand the information and to use them in a variety of formats 

from a variety of sources that are presented through information and communication technology. 

According to Kalaš “digital literacy” is a set of knowledge, skills and understanding needed to 

adequate, safe and productive use of digital technology for learning and cognition – at work and in 

everyday life. 

Computer literacy is part of digital literacy. The computer is the source of obtaining of information 

and communication. Computer literacy is a slave term and its competencies are part of the information 

literacy (Strýčková, 2014, pp. 209-210). 

The Research Project Digital literacy in Slovakia in the Years 2005-2015 

As previously stated by the author in Ondrejková, (2015): “This research project maps one of the key 

assumptions of successful transformation to an information society and the knowledge-based economy 

- readiness of the population to use modern ICT”. 

And further: 

Digital literacy in general includes the ability to understand the information and to use them in a 

variety of formats via modern ICT and presented through different sources. The Institute for public 

http://eur-lex.europa.eu/oj/direct-access.html?locale=en
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affairs launched analytical-monitoring project in digital literacy named Digital literacy in Slovakia in 

the year 2005.  

The research project maps one of the key preconditions for successful transformation on the 

information society and knowledge-based economy - the readiness of the broad sections of the 

population to the use of modern ICT. 

In addition to the standard mapping of the level of digital literacy of the population, in 2009, the 

project focused especially on disadvantaged social groups of the population – those who are illiterate 

or have low levels of this digital literacy and phenomenon the "digital divide" constitute in the society. 

(Ondrejková, 2015, p. 210) 

The author then goes on to say in Ondrejková, (2015), the following: 

Digital literacy constitutes quite a complex phenomenon, which, however, can effectively         express 

through coefficient - index of digital literacy (Digital literacy index-DLI). This index includes the 27 

indicators (questions) that measure the level of work with ICT and its applications and services. 

Respondents in each of the questions reflect their skills and abilities on a scale of 1 – ‘I manage it very 

well’ to 5 ‘you do not manage it at all –’. The index value is placed on the point scale: from 0 – 1 – the 

maximum level of digital literacy to illiteracy digital. Index of DLI included 28 indicators (questions) 

in the research in the year 2011.  

The indicators are divided for convenience into four basic segments - control hardware, control 

software, information management and communication capability through ICT. 

So far, the Institute implemented in the project Digital Literacy in Slovakia following studies: 

2005 – Sample size: 1,345 respondents, field data collection: July - August 2005 

2007 – Sample size: 1,149 respondents, field data collection: July - August 2007 

2009 – Sample size: 1,134 respondents, field data collection: August 2009 

2011 – Sample size: 1,138 respondents, field data collection: July 2011 

2013 – Sample size: 1,079 respondents, field data collection: march 2013 (Velšic, 2013) 

2015 – Sample size: 1,083 respondents, field data collection: April 2015 (Digital Literacy in 

Slovakia 2015, 2016) 

The studies were representative of the whole population of Slovakia over 14 years in terms of gender, 

age, education, nationality, size cities and regions of Slovakia. Field data collection ensured on the 

basis of personal (face-to-face) interviews recorded in questionnaires FOCUS agency. The collected 

data were processed and analyzed by statistical methods. 

Current share digitally literate population reached by data from a representative survey by the Institute 

for Public Affairs in March 2013, 79% and digitally illiterate 21% (Velšic, 2013).  

A significant problem of the whole society in question is called digital literacy is digital divide or 

digital gap. Therefore, the allocation of the society for those who have access to ICT and the 

appropriate level of digital literacy, and those who have not such access or not literacy. 

Different level of access to ICT, digital literacy and other parameters can be in the near future 

constitute an important factor of deepening social inequality. Particularly digital illiteracy in this 

context must be seen as a new driving force of poverty, because it reduces the chances for quality 

education, changes for well-paid employment, increasing qualifications and specialization, the assets 

and higher social status (Velšic, 2010). 
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Institute for Public Affairs presented on July 7 in the year 2015 in Bratislava results of its long-term 

research project Digital Literacy in Slovakia, which takes place continuously since 2005. (p. 211) 

Figure 2: Realization of empirical research 

 

Source: Pavlíček & Dobríková (2007) 

And following this the author goes on to say in Ondrejková (2015, p. 212): 

The research in 2015 showed that a significant proportion of the population in Slovakia without key 

technologies such as computers, internet and mobile phones can no longer dispense. Without a mobile 

phone or smartphone could ever endure even one day to 36% of respondents, and without computers, 

notebooks, tablet or internet an additional 21%.  

Depending on modern ICT are the most vulnerable young people aged 14 to 34 years, students, higher 

education, business and intellectual workers. Various symptoms of dependence (e.g., When people 

forget to eat and drink, they are often a headache cannot sleep well or you do not manage to fulfill its 

obligations, etc.) Have noted for their relatives, acquaintances or friends and 35% of respondents. 

Most of them yet know in their vicinity more such cases. 

Research findings further showed that the dependence of becoming a social concern, especially as 

documented increase in the intensity of use internet. While in 2013 it was used intensively, daily 31% 

at present it is already 49% of the population older than 14 years. 

Institute for Public Affairs, through the project designers Marian Velsic so for a decade providing the 

comprehensive picture of the digital skills of the population in Slovakia for general public and 

professionals. The project presented adaptation to new trends in information technology and a 

reflection of social problems that IT generates (Digital Literacy in Slovakia 2015, 2016).  

Realization of 
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Figure 3: Electronic communication with sending and receiving e-mails  

 

Source: Author 

Preparation and Implementation of Own Empirical Research 

The empirical data present great importance and weight in creating new knowledge in the social 

sciences and also in the natural sciences. Empirical research is research that is associated with the 

collection of facts in existence, with verification of theoretical assumptions through examination of 

real life, with the survey in the field. Quantitative research utilizes random selections, experiments, 

and strongly structured data collection from questionnaires, tests, or observations. The next step is to 

analyze the data obtained by statistical methods with the aim of verifying the truthfulness of our 

concepts, and where appropriate, describe them on the relationship of the variables. Correct 

identification of hypotheses, questions, and items will lead to the research goal, otherwise the 

objectives are not achieved.  

At the beginning of empirical research, one identifies the topic and the problem. One identifies the 

purpose of research and determines the research questions or hypotheses. It is possible to complement 

research questions in the course of research, but the basic aim must be determined in advance. Next, 

one chooses the method in proposing a research plan to collect and analyze data and arrives at the 

conclusion and recommendations. One needs to use complex procedures allowing the system to build 

the required knowledge and verify the cognitive value in the process of scientific investigation.  

Implementation of empirical research is illustrated in Figure 2. 

Using Excel for Statistical Data Processing 

In Microsoft Excel one can work with different tables. Some tables contain mainly figures with many 

formulas and functions to perform the required calculations. Another type of table in terms of data 

processing, in Excel are the registration type, where instead of calculating a review of storing large 

amounts of data (tens, thousands, tens of thousands) that enable the following dates refer briefly, 

conduct searches or of those data to extract valuable information (cumulative numbers, extreme, 

differences and dependencies). 



CBU INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 

MARCH 23-25, 2016, PRAGUE, CZECH REPUBLIC  WWW.CBUNI.CZ, WWW.JOURNALS. 

 271 

For this type of table, one uses the term database or later the list. On these tables can be applied to a 

number of tools to facilitate the creation and editing of spreadsheets and perform database operations 

such as searching, sorting, summary calculations and simple analysis with pivot tables. 

These tables must be a habitually database structure. The column contains one type of data. The line 

contains one of the item (for example, one item of expenditure). The first line forms the header. 

Nowhere in the table are left out blank lines or columns. An important part of MS Excel are charts, 

which have better predictive value than the numerical table (Magera, 2007). 

Special types of tables are the pivot tables, which one can create from other tables of database 

character. Pivot Tables are among the most popular tools of MS Excel. These provide insight into the 

processing of large amounts of data. In addition to conventional summaries (such as totals and 

averages) offer a range of different perspectives on the processed data, peer comparison data 

distribution in percentages, and running totals. The source data can be processed in a tabular and 

graphical form in a Pivot chart. 

Pivot charts are used for graphical representation of data calculated in the Pivot Table. Compared to a 

standard graph are different: 

 Pivot chart is not linked to a fixed range of cells, but with a pivot table whose size can change 

dynamically; and 

 In a Pivot chart it is possible to use filtration as in pivot table (Laurenčík, 2014). 

When one changes the source data one can update the pivot table and change is reflected immediately 

in Pivot Chart.  

The Research of Digital Literacy of People with Disabilities in Slovakia 

As previously published by the author in Ondrejková, (2015): 

Within dissertation titled Information Technology - support the integration of persons with disabilities 

we realized social research on the minor part of the population of persons with disabilities in the field 

of digital literacy and the use of modern means of ICT. This is a quantitative type of research that the 

techniques of data collection for research uses questionnaire. 

The inspiration for the creation of questions in the questionnaire was mapping digital literacy in the 

general population in Slovakia in representative research carried out by the Institute for Public Affairs 

in analytical and monitoring project Digital Literacy in Slovakia, which has been repeatedly effected 

in the years 2005 - 2015. 

The questions relate to four main areas: control hardware, control software, information management 

and services and the ability to communicate as well as specific issues relating to the use of special 

assistive technologies for certain groups of disabled people. 

As technology for the development of the questionnaire we used Google questionnaires. All questions 

in the electronic questionnaire have been identified as mandatory, therefore it was necessary to choose 

one of the offered answers. Choice questions held by respondents simply click the mouse on an 

electronic questionnaire. Without answering all the questions, it could not be an electronic 

questionnaire to be sent for processing. The questionnaire was anonymous. The questionnaire asked 43 

questions. The inlet section of questions, 11 questions, focused on classification of the respondent. As 

follows were questions concerning the digital literacy of people with disabilities. 

The aim of the research is to evaluate the state of digital literacy among people with disabilities and 

evaluate the potential of ICT to promote the integration of disabled people into society. 

The questionnaire survey is anonymous, respondents do not mention their names, surnames, addresses, 

personal identification number and so on. All collected data will be presented in aggregate form. The 

research results will be evaluated in terms of the potential of modern ICTs become promoting the 

integration of persons with disabilities into society here in Slovakia.  
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After creating on-line electronic questionnaire, we addressed potential respondents. To promote 

research, completed questionnaires and get answers from the largest number of respondents we used 

mainly e-mail. We sent e-mails to e-mail addresses to the most organizations of persons with 

disabilities in Slovakia, we addressed representatives of schools for pupils with special needs and 

support centers for students with special needs and so on. We also personally visited several schools 

and organizations. The smaller part of the answers we received in form paper questionnaire, as it is 

foreseeable that especially older respondents are not sufficiently skilled in digital technologies. 

Potential respondents, we addressed mainly through e-mail and cover letter. In the cover letter as well 

as in e-mails has been provided information, where there is an electronic on-line questionnaire and 

method of filling and electronic dispatch. Respondents were contacted via e-mail contact for many 

non-profit organizations of people with disabilities who are in Slovakia. Part of the email was also 

supplement with a cover letter in which we approached potential respondents approached purpose and 

significance of research and provide information about accessing and completing an electronic 

questionnaire. (p. 212) 

Figure 4: Electronic communication in social networks on the Internet, including Facebook, 

LinkedIn  

 

Source: Author 

Data were collected between June 2014 and March 2015. The research involved 177 respondents. The 

data obtained through questionnaires was saved in file the format of Microsoft Excel 2013. The data 

were then analyzed using Pivot Tables and presented graphically with Pivot Charts.  

Overall, we created more than 40 standard Pivot Charts to visualize data processing, with selected 

charts presented in Figures 4 and 6.  

1 - Controlled very 

well

41%

2 - Controlled at a 

good level

16%
3 - Controlled 

on arevage

10%

4 - Master the 

basics…

5 - Do not 

control at all

25%

Electronic communication in social networks on the Internet - e.g. 

Facebook, LinkedIn and the like



CBU INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 

MARCH 23-25, 2016, PRAGUE, CZECH REPUBLIC  WWW.CBUNI.CZ, WWW.JOURNALS. 

 273 

6

27

30

23

7

4

7
9

22
3

2
4

8

2

6

11
2

4

14
13

0

5

10

15

20

25

30

35

14 - 17 years 18 - 24 years 25 - 34 years 35 -59 years 60 and more
years

n
u
m

b
er

 o
f 

re
sp

o
n
d

en
ts

ages

Internet telephony - for example the use of Skype

1 - Controlled very well

2 - Controlled at a good level

3 - Controlled on average

4 - Master the basics

5 - Do not control at all

0

5

10

15

20

25

30

14 - 17 years 18 - 24 years 25 - 34 years 35 -59 years 60 and more
years

n
u

m
b

er
 o

f 
re

sp
o

n
d

en
ts

agesi

Where do you use information and communication technologies 

mostly?

1 - at work, at school

2 - private

3 - elsewhere

4 - at work, school and private
almost equally

5 - 5 - I do not use at all

We chose the area of the electronic communications, where people with disabilities have declared a 

very good level of digital skills. This area plays also very important role in daily life of the people with 

disabilities. 

 

Figure 6: Locations of using information and communication technologies  

 

Source: Author 

Figure 5: Internet telephony (including the use of Skype)  

 

Source: Author 
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Conclusion 

A key factor in today’s society is the widespread use of ICT in all spheres of life. Internet as a global 

computer network is used daily by most of the population in searching for information, with electronic 

communication, electronic banking, electronic commerce, for pleasure during free time, and with the 

use of rich multimedia content. This implies the need for new competencies and skills for the 21st 

century. and therefore for digital skills and digital literacy. These competences are needed and desired 

in the performance of most professions, but also in private activities. 

We highlighted in this article the evaluation of digital readiness of Slovakia under the new analytical 

tool, Digital Economy and Society Index (DESI). Slovakia was in 2016 ranked No. 21 among EU 

Member States. We are looking at a research project, Digital Literacy in Slovakia, which in the years 

2005–2015 charted the development of digital literacy in Slovakia.  

The role of the developed countries is also to ensure social and digital inclusion of people with 

disabilities into society. Therefore, we have highlighted the introduction of new E-Government 

services and the building of integrated service points in Slovakia and also the issue of web 

accessibility. In terms of the rules for web accessibility, it will play an important role in the future new 

Directive on the accessibility of public sector bodies’ websites in EU. Member States of European 

Union will have 21 months to transpose the text into their national legislation after the adoption of 

directive.  

People with disabilities cannot be digitally excluded, but they need to adapt to the information society. 

The level of ICT skills in people with disabilities in Slovakia, we have investigated through using a 

questionnaire in this research. 

Respondents who participated in our research were in terms of disability divided as follows: 63 people 

with physical disabilities, 40 visually impaired people, and 20 people with multiple disabilities and 

other disabilities to a lesser extent. 

Respondents who participated in our research were in terms of age divided as follows: 56 respondents 

aged 35 -59 years, 45 respondents aged 25 -34 years, 36 respondents aged 18 – 24 years, and 31 

respondents aged 60 and more years. 

We chose the area of the electronic communications, where people with disabilities have declared a 

very good level of digital skills. This area plays also very important role in daily life of the people with 

disabilities and it is very popular not only for young generation.  
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SHOULD WE INCLUDE TERMS IN READABILITY FORMULAS  
OF SLAVONIC TEXTS? 

Ivana Škorecová1, Aba Teleki2, Ľubomír Zelenický3 

 

Abstract: In this article we show how readability depends on the number of terms. We compare two different 

physical-didactical texts. We explain what readability means and how readability of some didactical text can be 

checked. We will analyze texts of natural science. First, we use an eye tracker for measuring the time to read 

long terms average sized terms, and words that are not terms. We perform a cloze test. A comparison of results 

defined a variable of the readability formula of Slavonic physical texts. 

UDC Classification: 37.02, DOI: http://dx.doi.org/10.12955/cbup.v4.768 

Keywords: readability, cloze test, school book, eye tracker, term.

 
Introduction and methods 

Readability of didactical text of natural science is not the same lite a readability of newspaper article 

and we can say, that readability of school text is difficult for students. It is well known that physical, 

biological, and mathematical texts are full of terminology or long words. The term, a technical term or 

terminological word denoting expressions are linguistic expression (word) that is in a particular field, 

craft or profession-specific, sharply defined meaning, for example: density, angle, etc. Moreover in 

Slavonic languages we have longer words than in English language (Škorecová, 2014).  

In this article, we will show that long words and terms are important in didactical texts of natural 

science; though they require time to read. We define a variable of readability formula for Slavonic 

texts. In the next part, we choose two different didactical physical texts, each with a different number 

of terms. We then analyze by cloze test and show how readability depends on the number of terms. 

Eye Tracking 

Eye tracking is the process of measuring either the point of gaze (where one is looking) or the motion 

of an eye relative to the head. Cambridge dictionary (2016) define eye tracker like “the activity of 

studying the way that people's eyes move in order to discover what, especially in advertisements, 

attracts their attention”. An eye tracker is a device for measuring eye positions and eye movement. Eye 

trackers are used in researching the visual system, in psychology, in cognitive linguistics, marketing 

and in study of natural sciences, too. Other methods use search coils or are based on the 

electrooculogram by Bulling (2009), Gneo, Schmid, Conforto, and D’Alessio (2012), and Ramiréz 

(2011). 

Readability  

Readability is what makes some texts easier to read than others. If the readability of some text high, 

this text is more readable than some text with low readability. It is often confused with legibility, 

which concerns typeface and layout. Klare in 1963 defined readability like an easy way to understand 

a text because of typeface and style of writing. From similar point of view Gretchen Hargis and her 

colleagues at IBM defined readability in 1998 like. They said that readability is an ease of reading 

words and sentences (DuBay, 2004 & Hargis, 2000). 

The creator of the SMOG readability formula G. Harry McLaughlin in 1969 say that readability 

depends on group of reading persons and how much this persons understand the text. ” This definition 

accent the interaction between the text and a class of readers of known characteristics such as reading 

skill, prior knowledge, and motivation (DuBay, 2004). 

Edgar Dale and Jeanne Chall, in 1949, wrote other type of definition, more comprehensive: “The sum 

total (including all the interactions) of all those elements within a given piece of printed material that 

affect the success a group of readers have with it. The success mean, how much they  understand text, 

                                                           
1 Ivana Škorecová, Department of physics, Constantine the Philosopher University in Nitra, Slovakia, ivana.skorecov@ukf.sk 
2 Aba Teleki, Department of physics, Constantine the Philosopher University in Nitra, Slovakia, ateleki@ukf.sk 
3 Ľubomír Zelenický, Department of physics, Constantine the Philosopher University in Nitra, Slovakia, lzelenicky@ukf.sk 
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read text at an optimal speed, and find main idea of text” (DuBay, 2004, The Principles of 

Readability). 

Eye Tracking in Study of Readability  

We used eye tracker to analyze part of readability of physical text. It is well known that analysis of 

readability components is very difficult. It depends on language and structure. It is known that 

analyzing poetical text is not the same as didactical or physical text. One question about analyzing 

physical text is: “Students give more attention of read long words? Long word is word with more than 

six letters. We try to offer answer on this question and our results we will present in next part. We 

choose didactical text and then we choose 15 areas of interest” (Gneo et al., 2012).  

Table 1:  Areas of interest (AOI)  and words with number of letters 

AOI Word* Number of letters 

2 Termoreceptorami -

thermoreceptors 

16 *** 

3 Zmysl - sense 5 

4 Dotyku - touch 6 

5 Zakończenia -finish 11 *** 

6 Receptory bóli - pain receptors 13 *** 

7 Receptory - receptors 9 ** 

8 Termoreceptory - 

thermoreceptors 

14 *** 

9 Twojej - your 6 

10 Ucisk - pressure 5 

11 Wraźliwe -sensitive 8 ** 

12 Zimny - cold 5 

13 Chlodniej - cooler 9 ** 

14 Ruchy - movements 5 

* Short words, words with more than 6 letters and less than 10**, words with more than 10 letters 

***. 

Source: Škorecová and Teleki (2015) 

 

Figure.1: Dwell Time (min) of all students of all AOI 

 

Source: Škorecová and Teleki (2015) 

We noted that student spent a long period of time reading words with more than 10 letters. Analyzing 

the attention of interest (AOI, see Table 1), AOI-2, -5, -6, and -8. AOI-7 was remarkable, because they 

were terms. Our goal was to include terms into the readability formula. Figure 1 confirms our 

hypothesis.  
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The length of time spent for each student to read these areas of interest are shown in Figure 2. 

Figure 2: Dwell Time (min) of each student and partial dwell time of reading areas of interest 

 

 

P - mean pupil  

Source: Škorecová and Teleki (2015) 

In Figure 2, the AOI-2 and AOI-8 are shown as orange and dark brown color and in the Figure 5         

is comparision of the dwell time of AOI 2 and AOI 8. We conclude that each student spent a long 

period of time to read this text, apart from students P20, P27, and P42. In our opinion these students 

did not read the text attentively. Because of this, we chose to exclude these three students from the 

statistics. 

Areas of interest (AOI) 

AOI-3 (Figure 3.) is word ‘zmysl’ with five letters. It is a short word, but is the first word of the title. 

Thus, we expected this word would require more attention of the students. However, this word was 

shorter than the next word ‘dotyku’, which would take more attention. From another point of view 

‘zmysl’ is a term, so we plan to include this type of word into readability formula. 

AOI-5 (Figure 4.) is word ‘zakończenia’ with 11 letters. It is a long word, but not a term. More than 

50% of students spent more than 500 min to read this word. Thus, this type of word should be 

included into the readability formula. 

 

Figure 3: Dwell time (min) of areas of interest-3 of all students   

 

Source: Škorecová and Teleki (2015) 
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Figure 4: Dwell Time [ms] of AOI 5 of all students 

 

Source: Škorecová and Teleki (2015) 

Comparison of AOI-2 and AOI-8 

The results show AOI-2 and AOI-8 are similar. In these areas, the words ‘termoreceptorami’ and 

‘termoreceptory’ occur.  

In conference some persons said, that where a student reads the same word a second time or more, 

they need less time to read the word. We can’t accept this idea without some measure, Figure 4 shows 

the results of our measurement. 

Figure 5: Dwell time (min) of areas of interest (AOI)2 and AOI-8 of all students 

 

Source: Škorecová and Teleki (2015) 

In the group of 34 students, two students needed equal time and 13 needed more time to read AOI-2, 

compared to that for AOI-8. However, 19 students needed more time to read AOI-8. In some cases, 

namely for student, P 15, P 28, and P 41, the time needed was more than three times greater. 
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Therefore, we expect that the frequency of long words and terms are important from the view point of 

readability. In addition, where a word is mentioned in the text two to four times, to the word should be 

included into the formula to attract the attention of the reader. 

Readability of Physical Didactical Text  

In this part, we chose two didactical physical texts. Both are about the same topic, but contain a 

different number of terms. We analyse the readability using the method of cloze tests (Klare,1984; 

Šrajerová & Gavora, 2008, p. 209). 

The first text is from the textbook for high school students and second, from a textbook for 

undergraduate students, as follows:  

1. JÁN PIŠÚT, VÁCLAV FREI Et al.- Physics for 4th grade of high schol (Pišút, 1993) 

2. R. P. FEYNMAN, R. B. LEIGHTON, M. SANDS: The Feynman Lectures on Physics in 

Slovak language (Feynman, 1986) 

The Pišút´s Text 

This text (Pišút, 1993, pp. 15-17) is about reflection and refraction of light, including the refractive 

index. We highlighted the physical terms in yellow shading.  

Table 2: Statistical analyze of the Pišút ‘s text 

Syllable Count 896 

Word Count 528 

Sentence Count 38 
 

Source: Author 

 

Figure 6: Number of terms 

 

Source: Author 

The Feynmann´s Text 

This text (Feynman, 1986, p.8-10) is about reflection and refraction of light, also. We highlighted 

physical terms also. 

Table 3: Statistics of the Feynmann ‘s text 

Syllable Count 870 

Word Count 495 

Sentence Count 43 
 

Source: Škorecová, 2016 
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Figure 7: Number of terms 

 

Source: Author 

Cloze Test  

We analyzed the readability using the cloze test, which is a test of the ability to comprehend text in 

which the reader has to supply the missing words that have been removed from the text at regular 

intervals (Dubay, 2004; Šrajerová & Gavora, 2009). We performed the test on results from a group of 

150 students. The ‘right answer’ in the cloze test was deemed to be the same word as in the original 

text, or its synonym as well as without grammatical error.  

Figure 8. Results of cloze test 

 

Source: Author 

The orange bars in Figure 8 presents the readability of the first text (Pišút), expressed by the success of 

students, based on the cloze test. Most students had success between 30 and 40%. The red areas in 

Figure 8 show the readability of the second text (Feynman) and most students had success between 50 

and 60%.  

A maximum of this function lying on the right side of the graph, indicates the text is more readable. 

Thus, the second text (Feynman) is shown as more readable than the first (Figure 8). 

Definition of Variable  

We suggest there is a need to include terms (short and long) into the readability formula, based            

on the results of this study.. These words (terms) required a greater length of time for reading. 

Therefore, long ‘non-term’, for example: your, put, take (those words are longer in Slavonic 

languages) words need inclusion into the readability formula, also. Including terms is the difference 

between the Flesch Kinkaid readability formula and new readability formula for Slavic didactical 

texts. 
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Conclusion  

In accordance with our expectations, long words and terms need inclusion in a readability formula for 

Slavic didactical texts. A text of natural science is difficult text containing numerous terms and where 

the author uses several terms and long words, the text will become unreadable for 90% students. The 

eye tracking method showed how a long word or term require attention. Long words and terms need to 

be included in a readability formula for Slavic texts. We showed, that higher frequency of terms 

resulted in the text being less readable and that Feynman’s texts was more readable than Pišút´s. This  

method allows teachers, authors, or other individuals to check text for readability. This method takes 

less time to perform than the cloze test method. In a short time, the program provided a graph of the 

results.  

References 

Bulling, A., Ward, J. A., Gellersen, H., & Tröster, G. (September, 2009). Eye Movement Analysis for Activity Recognition, 

Proc. of the 11th International Conference on Ubiquitous Computing (UbiComp 2009), pp. 41–50, Orlando, United States.  

Cambride dictionary (2016). http://dictionary.cambridge.org/dictionary/english/eye-tracking. 

Dubay, W. H. (2004). The Principles of Readability. Costa Mesa, California, pp. 73., http://www.impact-

information.com/impactinfo/readability02.pdf 

Feynman, R.P. (1986). preklad: J. Foltin. Feynmanove prednášky z fyziky 2. Bratislava: Alfa. 

Gneo, M., Schmid, M., Conforto, S., & D’Alessio, T. (2012). "A free geometry model-independent neural eye-gaze tracking 

system". Journal of NeuroEngineering and Rehabilitation 9 (1): 82. 

Hargis, G. (2000). “Readability and computer documentation.” ACM journal of computer documentation 24, no. 3:122-131. 

Klare, G. R. (1984). Handbook of Reading Research, volume 1, chapter 22, pages. 

Pišút, J., Frei, V., Fuka, J., Lehotský, D., Široký, J., Tomanová, E., & Vanýsek, V. (1993). Fyzika pre 4. ročník gymnázia 

[Physics for 4th grade on high school]. Slovenské pedagogické nakadateľstvo Bratislava. 

Ramiréz, A. (2011). Eye-tracking: una técnica se seguimiento de la miradautilizada en la validación de unidades de 

aprendizaje, Instituto Tecnológico de Costa Rica. 

Šrajerová, H., & Gavora, P. (2009). Porozumenie textu zisťovane cloze-testom vzhľadom k obtiažnosti učebneho textu.[ 

Determined readability cloze-test due to the difficulty of teaching texts.] Slovensky jazyk a literatura v škole 55. 

Škorecová, I., & Teleki, A. (2015). How use eye tracking during didactical analyse of didactical physical text, in: 21st 

conference of Slovak physicists 7.-10.9.2015, Košice, Equilibria s.r.o, ISBN: 978-80-971450-7-1. 

Škorecová, I (2014). Existuje univerzálna metrika na určenie čitateľnosti textu? [Does exist universal readability formula?], 

in print in Zborník z konferencie DidFyz 2014. 

Škorecová, I. (2016). Correlation between readability and number of terms in physical-didctical texts. Accepted in book of 

papers of Autumn Conference for PhD students in Nitra. 

 

 



CBU INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 

MARCH 23-25, 2016, PRAGUE, CZECH REPUBLIC  WWW.CBUNI.CZ, WWW.JOURNALS.CZ 

 

 283 

THE POSSIBILITIES OF USING BLENDED LEARNING IN FIRE SAFETY 
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Abstract: E-learning is way of providing, rapid and adequate response for training in legislative changes and 

requirements. This is vital, because such changes are frequent in safety education and specifically fire-safety 

education. It is an enormous burden for schools and training centers to provide all such learning. Money, time 

saving, and simplification are the main reason to use a “blended” learning. This paper characterizes the 

advantages and disadvantages of education through the Internet. It deals with the possibilities and ways of using 

a blended learning approach in selected forms of fire-safety education. 
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Keywords: Blended learning, Fire Safety Education, possibilities and ways of using Blended learning.

 

Introduction 

Today, it is very common to include electronical education in high school and university curricula of 

all types. Blended learning- which includes electronical education, is not only acceptable, but much 

favored by students. The students of today accept new technology rapidly, and easily learn how to use 

it. (Hubackova-Semradova, 2016) Teachers use E-learning for delivering their subjects, setting exams 

and communicating with study groups. This type of education could be integrated into the fire-safety 

courses at training centres.  

Electronical Education 

In recent years, a series of terms has emerged to define and name on-line education for example 

distance and continuous learning, Web Based Training- (WBT), Web Based Learning-(WBL), E-

learning, Learning Management System-(LMS), Learning Content Management System- (LCMS), 

virtual university, integrated learning system, Virtual Learning Environment-(VLE), Managed 

Learning Environment- (MLE), and blended learning (BL). Considered the newest and most       

efficient form of education, blended learning (BL) is based on new information and technology 

communication (ITC). It represents a type of blended training in which the traditional ways of training 

(face-to-face) are combined with those that use new ITC (Garrison & Vaughan, 2008 in Tausean-

Tumasila, 2014). 

Blended Learning 

According to Kaur (2013) “Blended Learning is provided by the effective combination of different 

modes of delivery, models of teaching and styles of learning, which are exercised in an interactively 

meaningful learning environment (p. 612)  

According to the Web Glossary (n. d.): 

The term blended learning is generally applied to the practice of using both online and in face-to-

face learning experiences to teach students. In a blended-learning course, for example, students 

might attend a class taught by a teacher in a traditional classroom setting, while independently 

completing online components of the course outside of the classroom. In this case, in-class time 

may be either replaced or supplemented by online learning experience, and students would learn 
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about the same topics online as they do in class i.e., the online and in-person learning experience 

would parallel and complement one another. 

“Blended learning provides a number of important advantages for both teachers and students, making 

them active participants of the learning process responsible for the results of their own work.” (Buran-

Evseeva, 2015, p.181 

Hubackova-Semradova (2016) claimed “Success of Blended learning depends not only on the quality 

of the course and the virtual environment, but also on the grade to which the students are prepared to 

work in their virtual study environment” (p.551) 

Today, blended learning has a much wider application than just the study of theory. As reported by 

Klentien and Wannasawade, 2016 “There are possibilities of using blended learning even for 

laboratory exercises. Those tried to develop the Virtual laboratory, where students could test their 

hypothesis and observe the test results without risk of possible dangers from a real experiment or high 

cost and prepare themselves for an experiment in a real laboratory” (p.707) 

Advantages of Blended Learning 

Blended learning is a Blended learning is a form of education that offers students or course 

participants the “best of both worlds”, because instructors and students have increased flexibility and 

accessibility without sacrificing face-to-face contact. Blended learning presents a combination of 

advantages for contact teaching, using several constructive principles and advantages of the electronic 

teaching format.   

Blended learning means optimizing education and training. An appropriate combination of theoretical 

training through E-learning together with practical training in the work environment can provide better 

training for course participants and more efficient scheduling. This is crucial in fire-safety education 

and preparation.  

As reported by Cojocariu, (2014), there are also economic benefits. Since part of the course is 

individually completed by participants, it shortens the training period and this means lower costs for 

accommodation of trainers or participants in the training. In the case of the everyday commute to a 

training facility, it could also reduce the cost of fuel. Reduction in printing costs for tests, brochures, 

manuals, or for constantly changing legislation would result in significantly lower training costs as 

well as time savings.  

Saving time has already been mentioned several times. E-learning would shorten training or allow 

enough scope for developing practical exercises, physical training, and modelling. 

Online courses offer the possibility to update information immediately and without financial costs. 

Another advantage is individualization of learning. The course participant can learn as quickly as they 

need to. There is no given time for learning (the E-learning part of the course. Hence, there is no need 

to learn specific material within a specified timeframe. The same applies for space. 

It is very common to perform tests during E-learning course. The course participants can identify their 

weaknesses and deficiencies at any time. These tests are a part of the E-learning platform that can 

prepare students for their final exam.  

Furthermore, there is time and space for answering student´s or participant´s questions in the face-to-

face part of the learning. This includes sufficient scope for interpretation and presentation. 

Disadvantages of Blended Learning 

The disadvantages of blended learning include dependence on technology, e.g. computer and Internet 

connection, and the requirement of basic computer skills (Barešová, 2011). 

Not every course participant prefers E-learning. Nevertheless, there are some potential participants 

who have no other opportunity but to perform the course through the Internet. The blended learning 

approach requires participants join in both parts of the course.  

Insufficient learning within E-learning process is another disadvantage. Despite many possibilities of 

verifying E-learning´s content, it is not always possible to prepare for how theory is assimilated nor 

how tests are completed. Participants may display inconsistent, careless, automatic or click-through 
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responses without giving the topic deeper reflection, and may miss context, because of awareness or 

focusing on unimportant parts. 

The Possibilities of Using Blended Learning in Fire Safety Education 

For fire-safety education, theoretical and practical learning is specified and thus, blended and thus, 

blended learning is purposeful for this area. 

There are some courses in the fire-safety education area in Slovakia, where it is possible to use 

blended learning, for example: 

 The Fire Protection Technician; 

 The Fire Prevention Officer; 

 The Fire Protection Specialist; 

 The basic preparation of members of Units of Fire Protection; 

 The basic preparation of members of the municipal Voluntary Fire Services; 

 The vocational training for specific functions, for example Commander; 

Ways of Using Blended Learning 

Blended learning could proceed in five ways (Figure 1), as follows: 

1. The first part of the course involves face-to-face learning, which is followed by E-learning. 

The exam takes place in a classroom or training center.  

2. The first part of the course is E-learning is followed by the face-to-face learning. The exam 

takes place in a classroom or training center.  

3. The E-learning part and the face-to-face learning part are run in parallel. Then the exam 

takes place in a classroom or training center.  

4. The fire safety course runs in the classroom, face-to-face, and participants use the E-

learning only for doing their tests. The exam takes place in a classroom or training center.  

5. The E-learning, the face-to-face learning, and online testing run in parallel. The final exam 

is performed online. 

Figure 1: Five possible ways of using blended learning 

 

Source: Authors 
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Conclusion 

A main reason to use blended learning in fire-safety education and safety education in general is that 

these areas are affected by dynamic development and frequent changes. Schools, universities, and 

training centers are required to incorporate all changes to their syllabus, other materials, and tests. This 

requirement is extremely demanding on human resources, finances and use of time. Changes are 

enforceable by communication through computer. Networks, and hence the high school and the 

universities should integrate and use E-learning. For the exact same reason, blended learning could be 

used by training centers and facilities, concentrating on fire-safety education.  

In addition, using E-learning provides many advantages for course participants who can study from 

any place, at any time, and save money in commuting, textbooks, and many other study materials. 

Participants can communicate with each other and the teacher and are provided with the opportunity to 

do their testing again and again, and to know their knowledge gaps. 

There are various ways and possibilities of using E-learning for fire-safety education. At the present 

time, there are no possibilities of choosing between E-learning and standard ways of courses under 

Slovak law. For now, the E-learning course can only complement the traditional education, but 

legislative change is expected within the following years. The Technical University in Zvolen in 

partnership with the University of Security Management in Košice have prepared the first two E-

learning courses of fire protection. These courses could also be used by the training centers as well as 

by course participants.  
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CULTURAL HISTORICAL ACTIVITY THEORY: EXPLORING PRINCIPALS’ 
INSTRUCTIONAL LEADERSHIP 

Fulya Damla Kentli1

 
Abstract: Instructional leadership activities are significant for school development. Although many researchers 
in this field consider leadership activities relating to the work of school principals, in effect, leadership is a 
network activity that includes all school staff. This study aims to show this interdependence network activity 
within Cultural Historical Activity Theory. The research question is “what are the activities of an instructional 
leader?” in order to understand instructional leadership activities in school from perspectives of Turkish graduate 
students and Cultural Historical Activity Theory. The answers are conceptualized within the framework of an 
Activity Theory. The students were asked to write about the activities of an instructional leader in the first and 
last course of the semester. Eighteen graduate students participated in this study.  

UDC Classification: 378, DOI: http://dx.doi.org/10.12955/cbup.v4.770   

Keywords: Cultural Historical Activity Theory, instructional leadership, principals.
 

Introduction 
This study aims to use Cultural Historical Activity Theory (CHAT) to represent how instructional 
leadership activities might be examined in educational settings. The instructional activities have 
previously been scrutinized in dimensions of defining the schools’ mission, managing the instructional 
program, and promoting a positive school climate (Hallinger & Murphy, 1985).  
Literature Review 
The concept of instructional leadership has been prominent in the last three decades. The principal, as 
the instructional leader, has been related to curriculum and instruction that guide teachers to improve 
their instructional activities. There are various definitions for instructional leadership that comprises 
the behaviors that directly influence the curriculum, teacher instruction, and staff development 
(Leithwood, 1994). In one definition, instructional leadership is defined by observable practices and 
behaviors that principals implement (Hallinger & Murphy, 1985; Hallinger, 2005). Hallinger and 
Murphy (1985) developed dimensions that enable researchers to create a perspective in analyzing 
instructional leadership of principals in this field. Moreover, these dimensions are related to human 
behavior, which may be scrutinized in the Activity Theory (Vygotsky, 1978; Engeström, 1987). In this 
study, three dimensions will be examined within the framework of CHAT (Engeström, 1999; Cole & 
Engeström, 2007). This theory has been rapidly assimilated in educational studies (Ellis, Edwards, & 
Smagorinsky, 2010; Oswald & Engelbrecht, 2013; Wilson, 2014). 
Instructional leadership is not a static, but rather a continuous meaningful activity. To study 
instructional leadership activity, it is essential to observe school principals within a conceptual 
framework to understand the inner forces of instructional leadership activities (Nohria & Eccles, 
1992). This study aims to develop a conceptual framework for examining instructional leadership 
activities of principals relating to instructional leadership dimensions of Hallinger and Murphy (1985) 
pertaining to CHAT. 
Data and Methodology 
Eighteen graduate students (10 girls and 8 boys), 11 teachers, and seven principals were invited to 
write a perspective on their instructional leadership activities. Data collection took 25 to 30 minutes 
overall. All writing papers were digitized by the researcher prior to analysis (Bogdan & Biklen, 1998). 
The participants’ statements were shown with quotations and labelled: P1, P2, P3…. 
The data collected pertained to structures within CHAT: subject, object, outcome, mediating artifacts, 
rules, community, and division of labor, as shown in Figures 1 and 2.  
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Results 
The perspectives of participants were divided into two: before and after attending graduate course for 
“Instructional Leadership”. At the beginning of the course, the participants mainly declared seminars 
for teachers as the activities for instructional leadership. All participants, apart from one, noted 
seminars as an activity for teachers. That is, they perceived that ‘instructional leadership’ was related 
to the seminars for teachers. Secondly, participants indicated that teachers’ meetings with principals 
was an instructional leadership activity.  

Figure 1: Instructional leadership activity system-initial position 
 

Source: Author 

Thus, the participants defined the instructional leadership activities in the context of principals’ tasks. 
The results showed that school principals were regarded as instructional leaders of the schools. In 
addition, their main object was to manage their staff. For that reason, they conducted seminars for 
teachers and meetings with teachers before starting the “instructional leadership” course, as shown in 
Figure 1. Statements of the participants were as follows:  
P.1: “We participate in seminars for teachers. And sometimes, we have meeting with our principal.” 
P5: “Our principal and his directors participate in all tasks actively. Our staff has been guided in terms 
of their abilities and interests. We want them to produce original works.” 
P7: “I’m a fresh teacher for just three months. Experienced teachers in our school give me some 
advises. We have seminars for our fields per month. Also, our administration enables us to attend 
master programs in our field.”  
P8: “We have seminars to improve ourselves in our field per month. We read a common book and 
discuss on it every month.”  
P11: “Academic improvement, learning common societal rules, and all activities for self-actualizing of 
their staff. This is what I understand the concept of instructional leadership. Teacher is an instructional 
leader in his/her classroom; principal is an instructional leader for his/her teachers and other staff in 
the school.” 
P13: “Instructional leadership is a kind of behaviors shown by either principals or teachers to improve 
school’s achievement and wealth. An instructional leader should be a role-model, observe teachers and 
other staff and give feedbacks. The principal should supply the shortages of the school as soon as 
possible. The principal also should explain the vision and mission of the school to his/her staff and 
enable them to practice.”  
P14: “The instructional leader is both teaching and learning person who create a positive environment 
in the school.”  
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At the end of the semester, the study was repeated, with results showing that after the Educational 
Leadership course, the participants’ perspectives on instructional leadership had changed. This            
time, they insisted on a network being involved with instructional leadership. This network             
consisted of subject, object, mediating artefacts, rules, communities, and division of labor, as 
described in Figure 2.  The content of the object and mediating artefacts changed, while the subject 
remained the same.  
Therefore, more was realized than the initial three indicators (Figure 1) throughout the instructional 
leadership. Statements of the participants were as follows: 
P.1: “Instructional leadership is responsible all educational activities in the school. Principal as an 
instructional leadership supervise his/her teachers’ educational activities and give feedbacks. Teachers 
as an instructional leader should accomplish the curriculum in order to achieve students’ success.” 
P5: “Principal and his directors should involve in all educational activities in the school in order to 
provide school achievement. This event should be correlated with teachers.” 

Figure 2: The instructional leadership activity system, final position 
 

Source: Author 

P7: “As I indicated in my previous statements, I’m a fresh teacher for just three months. Our school 
administration guided us to become an instructional leader within their instructional leadership 
activities. But after this course, what I understood that there should be hierarchical power structures in 
the school managed by rules. Also parents should be involved in this process.”  
P8: “In order to achieve school success, a principal should be an instructional leader. The concept of 
instructional leadership should be fulfilled by concrete event. In Turkey, we have a central educational 
system and it has its own rules. But a school administration should have its own rules for school 
success. Before this, the school administration should accept that there is a community in the school 
comprising of teachers, students, parents, and another staff. The administration should apply these 
power structures into practice very smoothly. Otherwise, it would be difficult to encounter any 
instructional leadership activities.”  
P11: “What I understood the concept of instructional leadership is managing concrete educational 
activities of principals for school achievement. The main target of the concept goes beyond the theory 
but practice. Introducing school vision and mission to all staff and enable them to practice. Giving 
feedback and achieve the optimum school success within the collaboration of teachers, students, 
parents, and another staff.” 
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P13: “As I indicated in my former writing that an instructional leader principal should observe 
teachers and other staff and give feedbacks. This explanation is right but not enough. Before observing 
teachers, the principal reveal his/her school vision and mission, and then make the staff acknowledged 
about it.  Then go ahead. Planning should be done step by step. Otherwise, it is difficult to become 
instructional leadership activities in the school.  

P14: “The instructional leader is the one who has a vision. But the difficult question is ‘how can we 
produce a vision?’ what I understood after this course that even producing a vision needs a planning 
according to school life; namely, teachers, students, parents and another staff. And it has its own rules 
and relations. Therefore, it is not true that starting to become an instructional leadership by introducing 
your targets but being acquainted with the basement of the school.  

The above statements of participants specified that their perceptions of instructional leadership 
noticeably changed after attending the graduate course “instructional leadership”. They defined            
the term within the context of the school’s mission, instructional program, and a positive                
school climate at the end of the semester. In addition, they added rules, communities, and division of 
labor to the system, indicating that these activities could be achieved with the help of the community 
(parents, teachers, and other staff) to construct a regulated learning environment. To achieve these 
activities there should be a hierarchical power structure administered by the school principal. 

Discussion  

One of the most significant findings of this study was that instructional leadership was not an 
individual activity but rather one involving a network. Although instructional leadership has generally 
been related to the role of the school principal in various studies, a network of leadership activities 
extends beyond the limits of the principal. This study revealed such a network in two parts. First, 
implementing the Activity Theory provided a framework for understanding the totality of instructional 
leadership activities at the beginning of the course. Second, participants shared their perspectives by 
taking into account the work of Hallinger and Murphy (1985) in instructional leadership dimensions. 
In this context, their perspectives were evaluated within the CHAT, in which instructional leadership 
is a mutual dependency among school staff. In this view, leadership is understood “as a matter of 
actions and processes” rather than exclusively as a matter of structures, states, roles, and designs 
(Nohria & Eccles, 1992). As in the study of Harris (2010), the process should involve creating new 
teams and distributing leadership more widely for successful outcomes. Therefore, CHAT was useful 
in this research for identifying the whole activity system.  

Conclusion 

In summary, the participants appeared unfamiliar with the concept of instructional leadership at the 
beginning of the graduate course, whereas at the end of the course, the concept had been appreciated. 
Earlier appreciation would seemingly have benefited the roles of the principals and teachers who 
participated. Limited acquaintance with the content of this concept potentially hampers scholarly 
success in Turkey. Therefore, researchers, administers, academicians in this field should consider 
implementing projects to improve their awareness on instructional leadership.  
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EDUCATION BY THEATRE PROJECT (2010 – 2014) 

Dagmar Inštitorisová1 
 

Abstract: This article summarizes the almost four-year duration of the Vzdelávanie divadlom (Educating 

through the Theatre) project from 2010 to 2014, which was funded through European structural funds and based 

at the Faculty of Arts, Constantine the Philosopher University, in Nitra. This project was managed by the author. 

As part of the project, 27 workshops were held on historical and contemporary poetics in theatre and their 

application. There were 45 works published (28 monographs, 15 manuals, and 2 electronic publications) and 8 

lectures, 1 colloquium, 1 international conference, and 3 school theatre productions. Eleven Slovak theatre 

companies were hosted and two theatre festivals supported. This article highlights the main aims of the project 

and its impact at a nationwide level. 
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Introduction 

The project, “Education by Theatre”, focused on the innovation of existing forms and methods of 

courses in theoretical, historical, and practical education, as well as the creation of pedagogical-

didactic materials and tools of the existing education model used in theatre (including personal 

development by means of theatre) and drama creation and teaching at the Constantine the Philosopher 

University in Nitra. The project was outlined in a manner allowing the use of possible creative theatre 

techniques in an interdisciplinary way.  

The project, Education by Theatre, was recognized at the following departments and workplaces of the 

Constantine the Philosopher University in Nitra:  

 The Institute of Literary and Artistic Communication, Faculty of Arts;  

 The Department of Cultural Studies, Faculty of Arts (including The University Creative 

Atelier);  

 The Department of English and American Studies, Faculty of Arts; and  

 The Department of Music (teaching musical-dramatic arts), Pedagogical Faculty.  

Part of the process of innovating the methods and procedures for particular subjects included 

participation of graduates, former Doctor of Philosophy (PhD) students, and current teachers of the 

Academy of Performing Arts in Bratislava, former PhD students of the Academy of Performing Arts 

in Brno, and active theatre artists. This emerged from the interdigitating of theatre techniques with 

interdisciplinary procedures and aesthetic thinking, cultural studies, and other specializations.  

Project activities were recognized continuously throughout the academic year of all three years of the 

project duration.  

The departments of Cultural Studies, Music, English and American Studies, and the Institute of 

Literary and Artistic Communication also participated in the project with the aim of supporting student 

ability to apply acquired knowledge and skills in the wider non-humanities context, improve cultural 

and theatre awareness, and contribute overall to approximating the graduates of the aforementioned 

departments for the needs of the labor market and knowledge society. The project connected research 

and pedagogical objectives and, by involving PhD students, it also offered the possibility to improve 

scientific and pedagogical activities at the third level of university education.  

At a significant rate, the project stimulated the development of artistic activities at the Constantine the 

Philosopher University. Since artistic activities have specifics that require adequate financing (because 

of individual study plans and relatively high financial costs of materials), certain activities of the 

project were essential for many students.  

Within the project, the departments participating, as well as the Media Centre at the Faculty of Arts of 

Constantine the Philosopher University, the university’s library, and the University Creative Atelier, 

were provided with technical and material equipment.  
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As a result of the project, departments and other facilities, such as the university’s library, were able to 

create centers for study of theatre performances and plays through multimedia. A large number of 

domestic and foreign print and electronic publications on theatre were acquired also. 

The recording of the course and results of particular project activities, and the production of digital 

versatile discs (DVDs) and compact discs (CDs), were undertaken by the media center at the Faculty 

of Arts of Constantine the Philosopher University and Radio Plus. 

The results of the project 

A series of workshops named, “Historical Theatre Poetics”, evolved, of which the majority were 

workshops aimed at reconstructing historical theatre poetics through Sophocles’ Antigone. The form 

of reconstruction of historical and contemporary poetics represented the pilots. Another series was 

named, “Contemporary Theatre Poetics”, and presented procedures of contemporary drama aesthetics 

and practical principles from its perception (workshop on authorial drama writing, artistic direction 

workshop, scenographic workshop, scenic music workshop, direction workshop, acting workshop, and 

theatre critique). The last group was represented by “Workshops on Application of Theatre 

Techniques”, within which the students had the opportunity of acquainting themselves with various 

forms of theatre techniques in the framework of interdisciplinary connections (e.g. theatre and English, 

and theatre and therapy). 

The project resulted in various innovative educational activities, which involved working with students 

directly in seminars and classes. This included preparing the school performance, “The Vampire’s 

Ball” [Ples upírov], and excursions to professional Slovak theatres. 

The project archived theatre plays and performances, which included video recordings of 

performances in English at the drama festival for elementary and grammar schools, organized by the 

Department of English and American Studies. 

Further, the project produced a series of publications on the history and theory of historical and 

contemporary theatre poetics, mainly of a monographic character. Highly appreciated, was the 

multimedia study book, “On Poetics of Contemporary Theatre (heuristics)”, which was elaborated by 

regular guest appearances of theatre groups with non-traditional or innovative poetics in the University 

Creative Atelier of the Faculty of Arts, Constantine the Philosopher University. Theatre and guest 

artists were of Slovak origin.  

The project was completed on May 21–22, 2013 with the international conference: “Education by 

Theatre”, where overall results of the project were presented (Inštitorisová et al, 2013b).  

The target group of the project were students including PhD students of aforementioned departments, 

and other departments of the Constantine the Philosopher University in Nitra. 

A minimum of 320 student participants was planned for the project (165 students specializing in 

aesthetics, 65 in cultural studies, 70 in musical-dramatic specialization, and 20 in English and 

American studies). However, the planned number was significantly exceeded in all specializations.  

The assumed age structure was 18–24 years and level of education of the students were university 

undergraduates, graduates of specialized high and grammar schools, and Bachelor of Arts (BA), and 

PhD students.  

The activities, study, and work materials for students were continuously published on the website of 

the project: www.vzdelavaniedivadlom.ukf.sk, under the following sections: Workshops > new, 

Workshops > archives, Publications, Musical, Other Activities (designed for announcements on guest 

appearing of drama groups in University Creative Atelier, about lectures, excursions, and festivals), 

Presentations, and Publicity and Materials for Students. Another, designed for administration of the 

project, was called Administration. 

Materials for students were elaborated upon according to sources from lectors of particular workshops 
and then supplemented by the supervisor of the project for other needed aspects. These were then 

presented as basic or recommended literature as well as working materials used during practical 

realization of the workshops. Materials were available to all participants of all workshops, not only to 

a student participating at a particular workshop. Materials were protected by password for students as 

well as administrators of the project.  
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Each workshop had a public presentation of its results, introduced with the cooperation of the lectors 

and students. This included demonstrations of authorial performances, proposals of scenographic 

solutions, and types of music for theatre performances. Lectors also explained the objectives of 

particular workshops.  

The form of a workshop is well-known, but in the project it was used in a rather untraditional way. On 

one hand, it was innovating in terms of the teaching process, while on the other it was optimizing in 

respect of being educational in a wider context, since the results of the workshops were always 

presented in the form of a publication. By publishing the case regarding essential Slovak theatrological 

literature, the workshop was optimized, though it suffered from an absence of domestic literature in 

some areas (that related to translation of literature) and little challenge in the theatre- educational 

environment (e.g. absence in the departments of creative dramatics and theatrology and similar areas). 

Propagation of the project and its results and progress was provided through the website of 

Constantine the Philosopher University in Nitra: www.ukf.sk, and the website of the Faculty of Arts: 

www.ff.ukf.sk. Other means of propagation included publications, monographs, methodology, DVD 

demonstrations, and conferences.  

The response to particular activities was provided by students and participants of workshops, who 

published their opinions, experiences, and interviews with lectors, in both the printed and electronic 

media, such as “Občas NEČAS” (www.obcasnecas.ukf.sk), “Redakcia” (artblog.sk/redakcia), and 

other similar online sites, or in professional journals, such as “Javisko” and “kød”. 

Complexities in innovation of subjects on theatre education, as well as the conception of publicity, 

were considered the basis for stimulating the attractiveness of the project for students, including PhD 

students.  

The project involved two basic activities (as specified in the project structure of the European Social 

Fund). These primary objectives were activities 1 and 2 and their sub-activities 1.1 and 2.1, as follows: 

1. Improvement of the quality and competitiveness of Constantine the Philosopher University in 

Nitra via introduction of innovative forms of education; 

1.1. Innovation of forms and methods of courses on theoretical, historical and practical education;  

2. Support of the rationalization and improvement of quality of the teaching process of study 

programs in theatrological disciplines; 

2.1. Elaboration of pedagogical-didactic materials and tools. 

An addendum to 1.1 stated that the aims of the activity were innovation, development and creativities 

of teaching, and their interdisciplinary application. 

The activity transformed the model of education by theatre (including personal development by means 

of theatre), drama creation and education, and the preparation of a project that was realized at three 

Faculties of Constantine the Philosopher University in Nitra: the Institute of Artistic and Literary 

Communication and Department of Cultural Studies at the Faculty of Arts, the Department of Music 

(didactics of music-dramatic arts) at the Pedagogical Faculty, and the Department of English and 

American Studies at the Faculty of Arts. The innovated model was aimed at the theoretical-

methodological and pragmatic innovation of subjects of a historical and theoretical character as well as 

improvement of quality and the broadening of topics and procedures used in creative and reception 

seminars, so that creative theatre techniques might be used in an interdisciplinary way. 

A partial aim of the activity was to prepare teachers of the Institute of Artistic and Literary 

Communication for the institute’s possible requalification into a center for high school teachers that 

introduced a new subject of art and culture, of which theatre or education by theatre might be a part.  

Innovation of the forms and methods of courses in theoretical, historical, and practical education 

contained: 

a) Workshops (realization during seminars and lectures on history and theory of world and 

domestic theatre aimed at historical and contemporary theatre poetics and their application in 

non-theatre contexts, which were also provided by workshops in The University Creative 

Atelier and other premises of Constantine the Philosopher University in Nitra); 

b) Creativities, development, and optimization of pedagogical procedures at seminars and lectures 

on history of world and Slovak theatre, theory of theatre (including seminars on interpretation 

http://www.ukf.sk/
http://www.ff.ukf.sk/
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of drama work, theory of drama creation, genres of drama, stage techniques, and scenography), 

and theatre creation and methodology (creative dramatics and a creative seminar with theatre 

and acting creation, musical dance, movement education, didactics, and other similar 

activities); 

c) Rehearsing the school musical performance, The Vampire´s Ball; and 

d) Other educational activities for students including PhD students (e.g. lectures by domestic 

lecturers, colloquium, and a conference).  

Workshops 

The basis of the workshops was to attempt to innovate forms and methods of engagement at seminars 

and lectures regarding world and domestic theatre and the theory of theatre within the aforementioned 

subjects. Most important was the broadening of creative (such as theatre workshops) or theoretical 

seminars (such as interpretation of theatre work) in several workshops for up-to-date poetics and 

aspects of the aesthetics of contemporary theatre procedures. The broadening and innovation focused 

mainly on: authorial playwriting, acting and scene design techniques, and others in the form of 

directing, writing, artistic directing, acting, scene design and music workshops, and workshops on 

dramatics.  

As stated above, the workshops were realized on three basic lines: 

 Historical theatre poetics; 

 Contemporary theatre poetics; and 

 Workshops on application of theatre techniques.  

The basis of the series of workshops on historical and contemporary theatre poetics was always work 

with a drama text, either a historical or contemporary one. In the case of the series, “Historical Theatre 

Poetics”, it was Sophocles’ Antigone, and in the case of the “Contemporary Theatre Poetics”, it was 

the drama text “P” by contemporary Slovak playwright, Dano Majling (2010). 

The aim of the defined topic was to bring the participants of the workshops closer to understanding the 

language of the theatre in any temporal context. The very well-known text from the historical poetics 

enabled immediate uptake and more effective work under the basic meaning of the text (the so-called 

actual semantic layer of the text) as well as a higher quality and depth of performance techniques. As a 

result of being introduced to the basic plot of the play, students found concentrating was easier, not 

only with “exploring” the theatre of ancient Greece, but also in terms of more freely approaching the 

quest for opportunities to reconstruct historical performance poetics in modern theatre contexts. In the 

case of the workshop series, “Contemporary Theatre Poetics”, the choice of a play by a contemporary 

author helped the students to understand the poetics of the play through its contemporariness. 

Searching for theatrical representation through basic performance aspects (artistic, acting, scene 

design, direction, and other expressive means) could thus introduce theatre specifics of those aspects. 

The choice of the aforementioned procedure was very often influenced by students having or only 

recently gaining a basic knowledge on history and theory of theatre. 

The course and result of all workshops were recorded on DVD and their presentation became part of 

numerous publications, such as methodologies that emerged after the workshops. These methodologies 

represented the aims, methods, and means used for achieving the workshops. Authors of the 

publications (methodologies) were leaders of the workshops. The results of the workshops in the form 

of publications can be later used and developed in educational processes and other interdisciplinary 

areas (e.g. theatre and creativity, therapy, rhetoric, aesthetics, literature, and visual arts).  

The most crucial workshop in the series, “Historical Theatre Poetics”, was aimed at the reconstruction 

of the theatre poetics of “Antigone” at the University Creative Atelier. During these workshops several 

activities related to the understanding of topical theatre aesthetics, and contemporary theatre aesthetics 

were conducted (e.g. lecture on ancient Greek theatre, a workshop on scene design aimed at the 

performance of ancient Greek theatre, a dance and music workshop, and a workshop on the direction 

and artistic direction of Antigone).  

Based on all workshops that were focused on Antigone, a publication by Inštitorisová et al. (2013a; 

Antigone – the Unfinished "Theatrology”) with DVD samples of “reconstructions” of the performance 

techniques of ancient Greek theatre was developed. Together with the trilogy, “Oedipus the King, 
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Antigone and Oedipus at Colonus”, and other documents, it offered a higher quality pedagogical and 

scientific approach to the area. 

The Contemporary Theatre Poetics series of workshops contained workshops thematically aimed at 

traditional and contemporary aesthetics of particular theatre-performance elements (scene design, 

direction, acting, and similar aspects). Emerging from these workshops were several elaborated 

publications. These explained the basic terms of theatre poetics in a historical and contemporary 

context (for example, a directional workshop: casting and mise-en-scene; and an acting workshop: 

character and acting action). When applying the publications to particular subjects it will be possible 

to apply the procedures to other situations as well as create new procedures in contemporary theatre 

poetics. Authors of this type of publication were leaders of the workshops. 

Creativities, development, and optimization of teaching processes  

In this part of the project, the main focus was about establishing new or innovated forms and methods 

of education. The important component was broadening techniques for new creative forms to enable 

flexible operation of the knowledge and skills gained. The new and innovated forms were aimed at the 

ability of students to apply the forms to other situations related to history and theory of theatre and the 

area of methodology of theatrological disciplines. The innovation of the aforementioned educational 

model of historical and contemporary theatre poetics in a theoretical, historical, and practical context 

was particularly significant. For example, with teaching historical theatre poetics at seminars on 

history of world theatre, the form for reconstructing historical poetics can be used (or contemporized). 

This might offer the opportunity to gain, not only knowledge on particular poetics, but also particular 

creative activities, e.g. direction, scene design, or procedures of certain poetics through use of its 

strategies and techniques in smaller activities (e.g. for topics on history or theory of theatre).  

Within the series on Contemporary Theatre Poetics, the main focus was about encompassing the 

“living” theatre in its rich forms and methods through performances of visiting theatre groups at The 

University Creative Atelier at the Faculty of Arts, Constantine the Philosopher University. The 

performances were recorded on a DVD, which was attached to the multimedia study book by 

Inštitorisová et al (2013d), “On Poetics of Contemporary Theatre (Heuristics)”. Apart from the 

recordings of performances that were made with the approval of the authors, all recordings contained 

rich heuristic material aimed at the poetic characteristics of the performance and theatre group. The 

electronic study book thus introduces a model of elementary theatrological research material for 

analysis of poetics of any theatre text.  

Another aspect for increasing the efficiency of education processes was the creation of archives of 

theatre plays and performances, which contained video and DVD recordings of the performances, as 

well as scans of theatre plays and other documents and materials with theatrological topics. The 

archives will become the basic study tool, mainly at seminars on history of theatre, though they might 

well find use in other subjects. 

Training and preparation of the school musical performance, Vampire’s Ball 

The school musical performance, the “Vampire’s Ball”, was realized during the academic year 2010–

2011. Its first and second premiere took place on May 3 and 4, 2011 at 6.30pm at the Karol Spisak Old 

Theatre in Nitra. It was created during the music-dramatic specialization at the Department of Music at 

Pedagogical Faculty (in cooperation with the Faculty of Arts), which, being the only one in Slovakia, 

provided a specialization for teaching in the field of music-dramatic arts. The study program of the 

department is aimed at the integration of music, dance and drama arts, and their pedagogical 

application in music-drama education at elementary schools of art and leisure centers. Within the 

preparation for their future profession, the students have the opportunity to develop their skills in 

music-drama performance at the Karol Spisak Old Theatre and Andrej Bagar Theatre in Nitra, which 

regularly provide amenities for several subjects of the Department of Music. 

The main aim of the rehearsal and preparation of the school musical performance was to: 

 actively integrate students, pedagogues, and workers of Constantine the Philosopher 

University in Nitra for preparation, creation, and rehearsal of the musical; 

 develop the talent, skills, and practical experience of music-drama students through musical 

training; 
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 perform the musical performance with live orchestra, choir, and children’s choir, since 

musicals in Slovakia have no longer been presented in this way; and 

 enable the emergence of school musical performance in optimal financial and technical 

conditions. 

The course for training and preparing the play was recorded on DVD, which will serve as working 

material for students and teachers of the Department of Music as well as others. Together, with the 

methodology of Inštitorisová et al (2012b), “How The Vampire’s Ball Musical Was Created”, it has 

become the basic study material for clarifying the process of emerging musical and explaining poetics, 

and expressive means of the musical. The publication deals with the performance model of a 

contemporary musical. 

Costume, scene, and technical equipment that were created or gathered within the project became part 

of the archive of costumes and scene equipment of the Department of Music and will remain in use for 

further teaching processes. 

Within the project, other theatre projects were supported. These projects were elaborated at the 

student’s theatre, Vydi, at Faculty of Arts, Constantine the Philosopher University in Nitra. The 

support was realized in the form of workshops of the name: “How Is a Theatre    Performance Made I., 

II.”, which symbolizes their main focus, i.e. to bring the theatre closer to students who do not study at 

artistic theatre academies. The results of these workshops included two students’ performances: “Mind 

(the) Body” (premiere: February 27, 2013) and “From the East to the West” (premiere: April 23, 

2013). The first performance received a significant award in that it became a laureate at the 

competition of university students at the Academy of Presov in 2013. 

Both performances were presented in the evening for members of the international conference, 

Education by Theatre at the University Creative Atelier.  

Other educational activities for students including PhD students  

The aim of this part of the project was to create a challenging environment that would increase 

students’ interest in PhD study on a particular theatrological specialization as well as theoretical, 

historical, and practical theatre subjects at Constantine the Philosopher University in Nitra. The 

foundation had been provided by domestic lecturers and current and former PhD students of the author 

of the project. This part of the activity was closely connected with publishing activities of PhD 

students and other students of the author of the project (including PhD students: Daniel Uherek, Peter 

Janků, Matej Šiška, Peter Oravec, Miroslav Ballay, and Iveta Škripková; and other students: Katarína 

Dudová, Petra Pappová, Michaela Malíčková, Petra Kaizerová, and Peter Zlatoš), together with 

material and technical equipment of the educational facilities and workshops. A large number of 

publications emerged (not only) on the basis of PhD and other research theses of the PhD students and 

other students of the author of the project. 

The Institute of Literary and Artistic Communication broadened its PhD educational activities for 

external institutions, e.g. the Cabinet of Theatre and Film of Slovak Academy of Sciences in 

Bratislava and project activities aimed at PhD students to improve the quality of PhD studies in these 

institutions. 

Within some activities of the project, the possibilities of using certain results were tested in an 

interdisciplinary context. These were related mainly to themes of theatre and creativity (aimed at 

personal development), theatre and therapy (aimed at use of theatre techniques in a psychological 

context), and others (for example the Artery workshops: Drama Therapy in Practice or Therapy by 

Theatre). 

Within this activity, the project interconnected in an organizational and cultural way with the Andrej 

Bagar Theatre in Nitra and Karol Spisak Old Theatre in Nitra. For example, a former actor of the 
Andrej Bagar Theatre led the workshop on acting. 

A major success of the project was that of the project photographer, Lukasz Wojciechowsky,(PhD 

student of the author of the project) in the first year of the competition, Biennale of Theatre 

Photography, 2012. This student won the Grand Prix for his photographs of the performance, “The 

Bride of the Ridge” [Nevesta hôľ] by the Theatre Pôtoň group. The photographs were taken during the 

theatre group’s visit at the University Creative Atelier theatre, within the activities of the project. The 
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award-winning photographs have thus far been exhibited three times, in the facilities of the Opera 

House of the Slovak National Theatre in Bratislava, during the exhibition of “The Light that Means the 

World” (Svetlo, ktoré znamená svet) in the Mlyny gallery in Nitra, and during the international 

conference, Education by Theatre at the University Creative Atelier. 

A particularly significant success emanating from the students’ activities was, not only their 

attendance at the workshops or the possibility to learn how to write about theatre, but the successful 

participation of an active participant of the project workshops, Denisa Polúchová, at the Academy of 

Arts in Prague, Department of Educational Dramatics (specialization drama education). Denisa is a 

BA graduate from the music-dramatic specialization at the Department of Music of Pedagogical 

Faculty, Constantine the Philosopher University in Nitra. Within the project, as a “student”, she 

prepared three workshops, collectively entitled Theatre Forum, and introduced these to the Slovak 

theatre community for the first time. Another project workshop participant, Lucia Holienčinová, 

established her own theatre group. The PhD and other students actively participated in the 

international conference, Education by Theatre, with some publishing their final theses in the form of a 

collective monograph. 

With huge interest, the students attended the excursions of the theatres around Slovakia (Žilina, 

Martin, and east Slovakia), which were organized annually during the project. Apart from the last 

excursion to theatres in the east of Slovakia, the excursions were always attended by more than 90 

students. 

Creation of pedagogic-didactic materials and tools 

The aim of the activity was to improve quality, optimize and modernize existing tools, and support the 

rationalization of the theatre educational process in various study programs at Constantine the 

Philosopher University in Nitra.  

Currently, the university environment dedicates little attention to theatre education in any context and 

for a rather long time no conferences have been organized that focused on this area (or other forms of 

discussion). There is still an absence of methodological expert and scientific material over a rather 

large area of themes that could reflect, deepen, and develop the contemporary state of theatre 

reflection or similar disciplines (e.g. theory performance, scenology, theory of authorial theatre, and 

theory of scene music). 

The problem of innovation in education by theatre is related to the aforementioned absence, and this 

evokes the impression that there is no difference between theatrical, performative, or interactive 

actions of human beings or forms of their actions. The project therefore provided a number of 

publications that deal with such questions in a direct and indirect way. Also related to these problems 

were the workshops and innovation of procedures during the theoretical, historical, and practical 

subjects, of which results were recorded either on DVD or in writing. 

Within this activity series, pedagogical-didactic material and tools were created. A number of 

published results were delivered in multimedia formats. Monographs with materials on DVD or CD 

and all methodologies will enable the development of activities and application of processes used in 

new situations, to vary them, and practically develop the topics of historical poetics towards the 

contemporary. 

Within the historical poetics, publishing activities were aimed at filling gaps in the history of theatre, 

e.g. the monograph on Sophocles (Borodovčáková, 2013), or dramatics in the magazine, the Sorcerer, 

or Sophocles’ Antigone.  

The situation is similar in the case of contemporary theatre aesthetics. Because of the absence of 

publications of crucial importance, the publishing activities of the project were aimed at publishing 

study materials (monographs and methodologies) of crucial importance in specific areas of 
theatrology, e.g. the monograph on French playwright Koltès (Uherek, 2012), theatre studio Farm in 

the Cave (Ballay, 2012), English playwright S. Kane (Kratochvilová, 2013), theatre translation 

(Janecová et al, 2013; Šebesta, 2013; Gromová, Hodáková, Janecová, Müglová & Filípková, 2013), 

and artistic direction, scene design, and scene music (Pavlac, 2012; Pavlac, 2013; Piaček, 2012; Kráľ, 

2013; Janků 2013; Benčík, 2013; Dušová, 2013; Žiška, 2013; Dubačová, 2013; Blašková, 2013; 

Olšiak, 2013; Čajková, 2013; Inštitorisová, 2013b). Their application is rather wide, mainly in areas of 

history of arts, history, history and theory of literature, and history and theory of music. The 
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publications are already used and are part of the basic and recommended bibliography for PhD and 

other students. 

Almost all publications, except second editions (Inštitorisová et al, 2012a; Inštitorisová et al, 2013c; 

Inštitorisová, 2013d), which were developed within the publishing activities of the project, have a 

unique position within the Slovak theatrological bibliography. They are all first editions on the topics 

that focus on various subjects (Oravec, 2012; Janků, 2012; Piaček, 2013; Bačová, 2013; Bačová, 

Bílliková & Kiššová, 2013; Bílliková & Kiššová, 2013; Maliti, 2013; Malíčková, 2013; Šiška, 2013; 

Škripková, 2013; Pappová 2013a; Pappová 2013b; Pappová et al., 2013; Hrašková, 2013; Dudová, 

2013; Kaizerová, 2013; Inštitorisová, 2013a; Inštitorisová, 2013c). Also unique were the many 

participants that were contemporary theatre creators who rarely contribute to academic publications. 

Their results, however, are equal to those emerging from the typical reception-oriented methodologies. 

Within the new techniques, the use of contemporary and traditional audiovisual didactic tools, such as 

recordings, samples from theatre performances, use of power point presentations, and watermarks) 

was broadened and improved in quality.  

The results of the activity included the following study materials: 

 Monographs, methodologies, and others from history and theory of historical theatre poetics; 

and 

 Monographs, methodologies, and others from history and theory of contemporary theatre 

poetics (including their application to various areas). A part of this range includes the 

aforementioned multimedia study book. 

Conclusion 

The results of this project are accessible to all concerned groups, and this fulfills the main aim of the 
project, i.e., to optimize the educational situation in Slovakia. The possibilities of transferring all 

results involve public accessibility (public presentations and publishing the innovative results in the 

form of multimedia publications) to enable further development of specific techniques and their 

application in new subjects. Results of the output will support the ability of students to study in a way 

that is creative and aimed at developing competences. The outputs develop and improve competences, 

such as cultural awareness and expression, and creative expression of emotions, thoughts, and skills. 

They also develop initiative, problem-solving, the evaluation of risks, the ability to create strategies, 

plan and adopt resolutions, and solve emotions in a constructive way as well as improve basic 

competences in the area of science and research. 

The direct continuation of results involves using innovative techniques in the education of theatre 

subjects. After completing the project, activities (workshops on theatre and creativity and authorial 

drama writing) will be offered within a wider range of subjects at Constantine the Philosopher 

University in Nitra. This offer will include distributing publications to libraries and pedagogical-

methodological centers, the results serving as a foundation for innovating the departmental archives 

(e.g., archive of innovative education processes). It will also include long-term cooperation between 

various institutions (e.g., Constantine the Philosopher University in Nitra, Academy of Performing 

Arts in Bratislava, and Academy of Performing Arts in Prague). This can help systemize and deepen 

interest in theatre education at universities, with the results available for PhD students at other 

universities. Long-term positive effects for the target group include gaining competences of students 

(including PhD students), providing more effective involvement in practical applications (pedagogical 

or other practice), increasing flexibility, higher ability to gain new knowledge, better orientation in 

knowledge, creation of new solutions, and increased independence in the labor market.  

All new educational facilities, after completion of the project, will be available for intensive use by 

students of Constantine the Philosopher University in Nitra. This includes facilities of The University 

Creative Atelier and the Media Centre at the Faculty of Arts, Constantine the Philosopher University 

in Nitra. Furthermore, students will be able to use archival materials for afterschool activities, e.g., 

work in amateur theatre groups, and after completing their university studies, as teaching tools in their 

own pedagogical or other practice. 
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Appendix 

Resumé of activities 

Workshops 

 

1. Introduction to creative dramatics (series of 

workshops on application of theatre poetics) 

Date: 12. 11. 2010 – 14. 11. 2012  

Lector: Mgr. art. Lucia Kovalčíková  

2. Authorial playwriting (series of workshops on 

contemporary theatre poetics) 

Date: 15. 11. 2010 – 28. 1. 2011  

Lector: doc. Mgr. art. Peter Pavlac 

3. Artistic direction workshops (series of workshops on 
contemporary theatre poetics) 

Lector: doc. Mgr. art. Peter Pavlac 

Date: 28. 3. 2011 – 9. 5. 2011 

4. Workshops on scene music (series of workshops on 

contemporary theatre poetics) 

Lector: Mgr. art. Marek Piaček, ArtD 

Date: 8. 4. 2011 – 10. 4. 2011 

5. Scene design workshops (series of workshops on 

contemporary theatre poetics) 

Lector: Mgr. Bc. Peter Janků, PhD  

Date: 6. 5. 2011 – 8. 5. 2011  

6. Acting workshops (series of workshops on 
contemporary theatre poetics) 

Lector: Mgr. art. Miloslav Kráľ 

Date: 14. 10. 2011 – 16. 10. 2011  
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7. Antigone I. – direction-dramatic analysis (series of 
workshops on historical theatre poetics) 

Leaders: Mgr. Dáša Čiripová, doc. Peter Pavlac, Mgr. art. 

Michal Vajdička 

Date: 9. 12. 2011 – 10. 12. 2012 

8. Theatre Critique (series of workshops on 

contemporary theatre poetics - reception) 

Leader: prof. PhDr. Dagmar Inštitorisová, PhD  

Date: 16. 12. 2011 – 18. 12. 2011  

9. Antigone II. – reconstruction of scene expression 

(series of workshops on historical theatre poetics) 

Leader: Mgr. Bc. Peter Janků, PhD  

Date: 17. 2. 2012 – 19. 2. 2012 

10. Artistic recitation, theatre and practice (series of 
workshops on application of theatre poetics) 

Leader: Mgr. Jaroslava Čajková 

Date: 29. 3. 2012 – 1. 4. 2012 

11. Antigone III – reconstructions of scene music and 
choreography (series of workshops on historical theatre 

poetics)  

Leaders: Mgr. art. Stanislava Vlčeková, Mgr. art. Marek 
Piaček, ArtD 

Date: 13. 4. 2012 – 15. 4. 2012 

12. Drama and its potential in foreign language teaching 
(series of workshops on application of theatre poetics) 

Leaders: Mgr. Andrea Bílliková, PhD, PhDr. Mária 

Kiššová, PhD  

Date: 17. 4. 2012  

13.  Antigone IV. – reconstruction of aesthetics of the 

performance (series of workshops on Historical theatre 

poetics) 

Leaders: Mgr. art. Michal Vajdička, doc. Mgr. art. Peter 

Pavlac 

Date: 28. 4. 2012 – 29. 4. 2012 a 5. 5. 2012 – 7. 5. 2012 

14.  How is a performance made I. (series of workshops 

on Contemporary theatre poetics) 

Leaders: doc. Mgr. Miroslav Ballay, PhD, Mgr. Boris 

Belica, Eva Priečková 

Date: 1. 6. 2012 – 3. 6. 2012 

15. How is a performance made II. (series of workshops 

on Contemporary theatre poetics) 

Leader: doc. Mgr. Miroslav Ballay, PhD  

Date: 8. 6. 2012 – 10. 6. 2012 

16. Theatre education (series of workshops Application 
of theatre poetics) 

Leader: Mgr. Art. Lucia Kovalčíková  

Date: 28. 9. 2012 – 30. 9. 2012 

17. Drama techniques and their application in English 
teaching (series of workshops Application of theatre 

poetics) 

Leaders: Mgr. Andrea Bílliková, PhD, PhDr. Mária 
Kiššová, PhD  

Date: 10. 10. 2012  

18. Therapy by Theatre I. (series of workshops 
Application of theatre poetics) 

Leader: Mgr. Art. Viera Dubačová  

Date: 12. 10. 2012 – 14. 10. 2012 

19.  Artery – drama therapy in social practice (series of 
workshops Application of theatre poetics) 

Leader: Mgr. Art. Patrik Krebs 

Date: 26. 10. 2012 – 28. 10. 2012 

20. Pantomime workshops (series of workshops on 

Contemporary theatre poetics) 

Leader: Mgr. art. Juraj Benčík 

Date: 9 – 11. 11. 2012 

21. Puppet acting workshops (series of workshops on 

Contemporary theatre poetics) 

Leader: Mgr. art. Petronela Dušová 

Date: 23 – 25. 11. 2012 

22. Directing workshops (series of workshops on 

Contemporary theatre poetics) 

Leader: Mgr. art. Kamil Žiška 

Date: 7 – 9. 12. 2012 

23. Homo ludens (series of workshops Application of 

theatre poetics) 

Leader: Mgr. art. Lucia Blašková 

Date: 11. 10 - 13. 10. 2013 

24. Theatre forum I. (series of workshops on 
Contemporary theatre poetics) 

Leader: Bc. Denisa Polúchová 

Date: 25 - 27. 10. 2013 

25. Therapy by Theatre II. (series of workshops 

Application of theatre poetics) 

Leader: Mgr. Art. Viera Dubačová 

Date: 29. 11 - 1. 12. 2013 

26. Theatre forum II. (series of workshops on 

Contemporary theatre poetics) 

Leader: Bc. Denisa Polúchová 

Date: 29. 11 - 1. 12. 2013 

27. Theatre forum II. (series of workshops on 

Contemporary theatre poetics) 

Leader: Bc. Denisa Polúchová 

Date: 13-15. 12. 2013 

Visiting theatre groups in University creative atelier  

1. Jaroslav Viňarský: Buticulla: Fool´s Figures (Figúry 
blázna) and Last Step Before (Posledný krok pred)  

Date: 6. 4. 2011 

2. Mariana Ďurčeková – Ján Luterán: project. wedding 
(projekt.svadba) 

Stanica Žilina-Záriečie (Cultural Node) 

Date: 11. 5. 2011 

3. Švantner – Ditte – Jurčová: The Bride of the Ridge 

(Nevesta hôľ) 

Theatre Poton 

Date: 5. 10. 2011  

4. Katarína Aulitisová: “Paskudárium” 

Theatre Piki Pezinok 

Date: 9. 11. 2011  

5. Karol Horák: Living Furniture (Živý nábytok) 

Students Theatre of Faculty of Arts, Prešov University  

Date: 7. 12. 2011 

6. Sláva Daubnerová: “M. H. L.” 
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Theatre P. A. T. and Studio 12 Bratislava 

Date: 29. 2. 2012 

7. Juraj Benčík: “Pantomimárium” 

Theatre s. r. o. Bratislava in cooperation with Theatre a. 
ha Bratislava 

Date: 28. 3. 2012  

8. Blaho Uhlár and DISK: The View (Výhľad) 

Studio Disk – Trnava  

Date: 25. 4. 2012 

9. A group of authors: Protected Area (Chránené 

územie) 

City Theatre – Theatre on Crossroads Banská Bystrica  

Date: 3. 10. 2012 

10. A group of authors: “Kuca paca” 

Theatre with No Home Bratislava 

Date: 7. 11. 2012 

11. Iveta Škripková: Mocad(r)amas (Mocad(r)ámy) 

The Puppet theatre at the Crossroads Banská Bystrica 

Date: 5. 12. 2012 

Lectures 

1. Teaching Peter Scherhaufer's theatre   

Lecturer: prof. PhDr. Dagmar Inštitorisová, PhD  

Date: 3. 12. 2010 

2. Reconstruction of historical poetics 

Lecturer: prof. PhDr. Dagmar Inštitorisová, PhD  

Date: 10. 3. 2011 

3. Ancient Greece Antigone 

Lecturer: Mgr. Dáša Čiripová  

Date: 23. 6. 2011 and 9. 12. 2011 (for students within the 

workshop Antigone I.) 

4. Scene – phenomenon of the present 

Lecturer: Mgr. Bc. Peter Janků, PhD  

Date: 2. 5. 2013 

5. New circus – art of the global era 

Lecturer: Mgr. art. Juraj Benčík 

Date: 9. 5. 2013 

6. Sarah Kane – authorial Uroboros 

Lecturer: Mgr. Dana Gálová, PhD  

Date: 16. 5. 2013 

7. Regional aspects in creation by in Nitra 

Lector: PhDr. Matej Šiška, PhD  

Date: 24. 10. 2013 

8. About the project Education by Theatre  

Lecturer: prof. PhDr. Dagmar Inštitorisová, PhD  

Date: 12. 12. 2013 

Conferences and colloquiums 

1. Antigone – unfinished “trilogy”  

Date: 22. 3. 2012 

2. Education by theatre – international scientific 

conference 

Date: 21-22. 5. 2013 

Excursions 

1. Theatres in Žilina: Puppet Theatre Žilina, Stanica 
Žilina-Záriečie (Cultural Node), Žilina City Theatre 

Date: 8. 3. 2011 

2. Slovak Chamber Theatre 

Date: 11. 4. 2012 

3. Theatres in the east of Slovakia: Students Theatre of 

Faculty of Arts, Prešov University,  

The Alexander Duchnovič Theatre, Puppet Theatre 
Košice, Theatre Kontra Spišská Nová Ves, Spiš Theatre  

Date: 3-5. 4. 2013 

Festivals 

4. The 12th Drama Festival in English “Stories & 

Legends of the Slovak Past” 

Date: 11. 4. 2011 – 12. 4. 2011 

5. The 13th Drama Festival in English 

Date: 21. 3. 2012 – 22. 3. 2012 

Drama performances 

1. The Vampires’ Ball (Ples upírov) – school musical 

First and second premiere: 3. 5. 2011 and 4. 5. 2011 

2. Mind (the) Body (Prejsť (si) telom) 

Premiere: 27. 2. 2013  

3. From the East to the West (Z východu na západ) 

Premiere: 23. 4. 2013 

Publications  

Translation: Mgr. Emília Perez, PhD  
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THE HIERARCHY AND TYPOLOGY OF FAMILY SOCIAL SUPPORT NETWORKS 
AND THEIR IMPLICATIONS FOR SOCIAL SERVICES 

Ivana Loučková1, Alice Gojová2

 

Abstract: This article examines the importance of family social support networks and their implications for 

social services. Social support networks are a significant factor in effective assistance to families. This research 

uses an integrated strategy and factor analysis to identify stakeholders of social support services and the extent in 

which these services are considered important by families in terms of solving their problems. Our findings show 

that assistance to families is expected in three levels. The first involves direct interpersonal relationships 

(between family members and friends) and when this level fails, the network of professionals and experts is the 

next provider. An effective network of support services to families "stands and falls" with active family 

relationships. Where family relationships are absent or dysfunctional, they are compensated by second and third 

levels of this support. In a developed network of support services, social workers should have tools available to 

support all three levels. In view of these findings, a trend emphasizing approaches in favor of families solving 

their own problems rather than professional dominance of such is worth investigating. 

UDC Classification: 354, DOI: http://dx.doi.org/10.12955/cbup.v4.772   

Keywords: social networks, family, social services.

 

Introduction 

According to Beck (2007), the transition of society into the second era of modernity brings with it a 

commensurate loss of stability, a "breaking from the natural order," and the arrival of an “at-risk 

society,” which is also reflected in the increasing fragility of the family, the aging of the general 

population, and a decline in solidarity within society (Keller, 2012).  

According to other authors (Taylor-Gooby, 2004; Keller, 2012; Sirovátka & Winkler, 2010), new 

social risks will significantly affect families, especially single parent families, which, due to family 

break-ups, involve children in custodial arrangements, or that which is often termed “patchwork” 

families, an example of recognizing pluralism in family life situations (Beck & Beck-Gernsheim, 
2004). However, entry into the era of the twenty-first century does not alter the fact that the roots of 

stability for the individual resonates in a family, and although there are currently diverse forms of 

partner coexistence and communities, there is no doubt that families, especially families with children, 

are the elementary unit of society. 

The Czech Republic, as a member of the European Union, and as a state that respects fundamental 

human rights and freedoms, has committed to a high level of child and family protection. Therefore, 

the family unit must provide at least a basic level of care and development for children and bridge the 

gap between the child and society. Different services, including social services offered to families, 

ensure the minimization of risks to the family and its functionality. The development of such services 

is a response to the break-up of families, which is common, and the increase of individualization in 

society, but, paradoxically, it is also expected in times of crisis and with weakening of the welfare 
state. 

The question is how to set up a system of social services that is not only feasible, but also effective at 

the time of a family crisis as well as during a crisis of the welfare state and increasing 
individualization of society. 

Family Social Support Network 

Social networks are "social arrangements of people, groups, organizations, or other social units that 

interact and engage in exchanges to achieve their purposes" (Hardcastle, Powers, & Wenocur, 2004, p. 
294). Family support networks are an important source of help in problematic situations and involve 

both informal and formal supportive persons and institutions.  

                                                           
1 Ivana Loučková, Faculty of Social Studies, University of Ostrava, ivana.louckova@osu.cz 
2 Alice Gojová, Faculty of Social Studies, University of Ostrava, alice.gojova@osu.cz 
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Fuchs (in Rowe & Rapp-Paglicci, 2008) distinguishes three types of bonds or relations within support 

networks. He defines these as the primary (family, relatives, and friends), secondary (neighbors, co-

workers, and volunteers) and tertiary (organizations and social service providers). Some families have 

an over-representation in such formal networks (Collins, Jordan, & Coleman, 2007). 

A significant factor in effective assistance to families involves social support networks. McKeown 

(2000), in his study entitled “A Guide to What Works in Family Support Services for Vulnerable 

Families”, found that it was not the methods or techniques used, but rather the social influences, such 

as the environment (40%) or the relationship between client and social worker (40%) that were crucial. 

The techniques in working with families had only a limited effect, whereas a client and other persons 

in his or her surroundings, including a social worker, contributed to problem solving in a significantly 

greater way, provided that the family chose the cooperation voluntarily. Following upon this logic, the 

parties the families expected to gain support from were considered an important aspect for further 
development of social services.  

Purpose of the Study and its Methodology 

This study aimed to identify stakeholders and the extent of social support services considered 
important in the solving of problems for families with children. We considered the findings that were 

essential in designing an effective network of social services for families with children, and in 

accepting the preferences of families in terms of their importance and nature. 

Data were obtained during the research project, "System support of transformation processes of care 

system for vulnerable children and their families", which was conducted by an author of this paper on 

behalf of the research agency Sociotrendy. This research was carried out on behalf of the Ministry of 
Labor and Social Affairs, whose goal was to define a model of the minimum framework for a service 

network for vulnerable children and families in municipalities that had extended powers (Sociotrendy, 

2015). 

The research sample consisted of family members who had been rearing at least one child under the 

age of 26 years. An integrated research strategy with a predominance of quantitative methods 

(Loučková 2010) was used to identify the respondents’ relation to the thematic areas, in particular, 

those associated with the service network, which in a disadvantaged social situation, would be part of 

their normal connections.  

Individual citizens were asked a set of questions in structured interviews through an interviewer 

network. The research sample was compiled proportionately, based on demographic data, so as to 

include the relevant sample units for the two regions, the choice of which was intentional.                       

In one region, most social services for vulnerable children and families within the Czech Republic 

were available, while in the other, relatively few social services existed. For the sample size of 624 

respondents, the selective statistical error was 4.0%. Source data of the research sample incorporated 

624 entries and 91 indicators, from which the secondary quantitative data, serving as the groundwork 

for further analytical work, were derived. Verbal information was subjected to a content analysis.  

The research sample for the evaluated regions was structured according to the number and proportion 

of respondents in municipalities with “extended powers”. The statistical tests involved reduction of the 

data matrix containing encoded information through its characteristic values and vectors. Where no 

statistically significant differences were found between the regions in relation to the analyzed variables 

(i.e., thematic units), the research units of both regions were combined into one research sample and 

the analytical work oriented towards setting objectives using a total research sample. Given the choice 

of regions, the absence of statistical significance of variables with respect to the jurisdiction of the 

regions and an integrated research strategy with predominance of quantitative techniques, the research 

results were considered transferable to the wider public, under the above definition. 

The researched issues were analyzed at two simultaneous levels. The first level was about finding the 

hierarchy of analyzed entries through appropriate indexes, which were set as the weighted average 

corresponding to the encoded answers of respondents. The second level was about finding typologies 

using a factor analysis. The factor analysis, as one of the most sophisticated multi-dimensional 

analyses, provided insight into all data analyzed, in terms of reciprocal relationships that corresponded 

to entries analyzed, as well as from an isolated view of individual dimensions (entries). The considered 
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factors acted as psychological groupings of different attitudes of the interviewees, through the sought 

relations (i.e., through the calculated correlations), which, in each entry, were saturated by certain 

factors (called loadings). These factors, and their corresponding entries, were significant. Therefore, 

before initiating the analysis, a query specified whether factors existed in terms of the potentialities, by 

which action those entries were grouped and which way they were "similar" to each other through the 

influence of a given factor. The objective of the analysis was to identify the anticipated factors. 

Results 

Model of Service Network for Families with Children 

The importance of assistance from a particular entity, that is, the stakeholders engaged in solving 

specific and difficult life situations, may not (but can) coincide with assistance provided in the past. 

The relevance of support is the respondents’ choice, and in their view, the most appropriate methods 

were applied. It was about who (and what amount of intensity) should be provided in support 

addressing their life problems. 

We assumed that there will be no change in the order of stakeholders involved in providing regular 

assistance. Although, help from some stakeholders was generally expected, such help was not 

necessarily needed for internalized relief, based on personal experience. Therefore, the importance of 

those stakeholders potentially offering assistance was analyzed, not only by the order   of individual 

entries, or their hierarchies, but also by mutual relations in regard to the effect of latent factors. 

Although originally unmeasured, these factors were readily detectable from the numerical data, which 

depended on the responses of individual respondents. Subsequently, the factors were projected in 

groups of entries, based on their typology, or, in our case, the construction of the network. 

Stakeholders Involved in the Assistance to Families with Children: The Hierarchy of Assistance 

For the battery of questions specifying the individual stakeholders whose assistance was perceived as 

most important, a set of entries, as listed in Table 1, was used. The intensity of the required assistance, 

based on the respondents’ view, was measured on a school grading scale of 1 to 5, where “1” meant 

maximum need for assistance and “5” no need for assistance from the stakeholder. From this, the 

index of importance of assistance was calculated. The smaller the size of an achieved index, the 

greater the need for adequate assistance from the particular entity was evident. 

The hierarchy of stakeholders offering assistance, in order of importance, is listed in Table 1. For 

completeness, the table shows the number of respondents who commented on the particular entry and 

the maximum and minimum value of that entry, for different stakeholders. The maximum importance 

in the context of each entry, or the aid required by the stakeholder, was expressed as Grade 1, and the 

maximum insignificance as Grade 5. Therefore, in addition to the help from relatives, every 

stakeholder was perceived, at least once, as insignificant. Relatives had an average grading of 

importance (Grade 3). 

Important and necessary assistance was expected from life partners and family (siblings and other 

relatives). Children were listed by the respondents in the latter order, as were friends. 

Typology of Assistance 

To identify a group typology of potential stakeholders or participants in assistance, a factor analysis 

was performed. This method considered the intensity of the required help in reciprocal relationships. 

Three factors, which offered three different levels of assistance, were extracted from the group of 

stakeholders who were potentially ready to help, i.e., the relevant entries  

The importance of the need for assistance from social services, psychologists, and teachers came to the 

fore last. Assistance from members of interested groups and associations were the least expected. 

The first factor (listed in Table 2) explained approximately a quarter (24%) of the variability in the 

analyzed data, known as “the factor saturation”. Stakeholders engaged in services grouped in this 

respect included siblings, relatives, spouses (partners), and friends, as well as children (sons and 

daughters). This involved a network of the closest associates. This factor was defined as “the internal 

relationship factor”. 
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 Table 1: Index of the Importance of Assistance in a Problematic Life Situation 

Assistance required 
Number of 

respondents 

Borderline 

of the 

maximum 

required 

assistance 

Borderline of 

no assistance 

required 

Index of the 

importance 

of assistance 

By spouse (partner) 554 1 5 1.09 

By relatives 554 1 3 1.11 

By siblings 554 1 5 1.12 

By children (sons and daughters) 552 1 5 1.36 

By friends  554 1 5 1.73 

By social service providers 554 1 5 2.59 

By psychologist (family 

counselling)  550 1 5 2.68 

By teacher (school) 552 1 5 2.76 

By employer  552 1 5 2.85 

By local authority 552 1 5 2.88 

By doctor  550 1 5 2.91 

By police, court 544 1 5 3.37 

From interest groups and from by 

associations 550 1 5 3.53 

 

Source: Authors 

The second factor (listed in Table 3) explained almost a quarter (22%) of the variability in the 

analyzed data. The effect of this factor included the stakeholders who were providing assistance, such 

as the psychologists (family counselling), doctors, teachers (school), members of interest groups, and 

associations, as well as employers. This was a network of experts and professionals. It was defined as 

“the professional relationship factor”. 

The third factor (listed in Table 4) explained a fifth (20%) of the variability in the analyzed data. The 

effect of this factor included the assistance provided by social services, local authority, police, or the 

courts, or a combination of these. This factor was defined as “the institutional relationship factor”. 

Table 2: Internal Relationship Factor 

Entries of the factor with 24% saturation (rotated solution) Factor loading 

By siblings  .940 

By relatives  .921 

By spouses (partners)  .857 

By friends  .537 

By children (sons and daughters)  .520 

 

Source: Authors 

 

Table 3: Professional Relationship Factor 

Entries of the factor with 22 % saturation (rotated solution) Factor loading 

By psychologist (family counselling)  .780 

By employer  .779 

By teacher (school)  .725 

By doctor  .682 

By interest groups and associations  .549 

 

Source: Authors 
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Table 4: Institutional Relationship Factor 

Entries of the factor with 20 % saturation (rotated solution) Factor loading 

By social service providers  .901 

By local authority  .885 

By police, court  .678 

 

Source: Authors 

An efficient network of social services should be based on natural relationships and the needs of those 

for whom it is designed. The above analyses show that families with children expect social services on 

three levels (listed in Figure 1). The first consists of direct interpersonal relationships, where the key 

relations are between family members, relatives, children, and friends. Where this first level of the 

network fails, a network of professionals and experts becomes the expected provider of social services. 

The key relations in this level are those of families, in particular, family members with psychologists, 

doctors, or teachers or a combination of these. When this level of network fails, help and services from 

an institutional network are expected. In this respect, the key relations are those of family members 

with employees of the relevant social service provider, such as staff at relevant local authorities, 

courts, and police departments. 

Conclusion 

The service network for families with children, and which should be effective in terms of its maximum 

usage, is expected at three levels. Although the final findings may seem predictable, they are based on 

research results, rather than previously stated speculations. 

The main conclusions: 

Figure 1: The Service Network for Families  

 

Source: Authors 

 Effective development of a support network for families with children "stands or falls" with 

active family relations (also kinship and friendship). This is the first level of social support 

network. If the family relations are absent or dysfunctional, the second-level care providers 

take over. 

 The second level of a support network should be based on the active relations between family 

members and schoolteachers, doctors, and staff members in children's after-school activity 
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clubs or groups. If the family relations are absent or dysfunctional, the third-level care 

providers take over. 

 The third level of the social support network is assistance to families using institutions (social 

service institutions, authorities, courts, and police). 

 Where the development of the service network is based mainly on institutional integration, 

most likely the network will be used seldom and function unsatisfactorily. This does not in any 

way reduce the institutional integration of the support network in the case of exposure of a 

child to danger, otherwise it would be virtually impossible to help a child in a crisis or situation 

of absence or dysfunction of family relations using teachers and other professionals. 

 

Where the network of social services is developed as part of social work, social workers should have 

tools to support three-levels of the service network. In current practice, tools to foster relationships 

within families and their close social environment (i.e., the level 1 and 2 relations) are especially 

lacking. Based on these findings, a closer look at the trend of approaches that criticize professional 

dominance and emphasize solving problems by the families themselves is recommended. These 
approaches include family group conferences (Clarijs & Malmberg, 2012; Burford & Hudson & 

2000). Research on the implementation of family group conferences showed that the key to success is 

investing in the social networking of families (Frost, Abram & Burgess, 2014). To support the third-

level services we should have and use tools to promote relations between the recipients of services 

(children and their parents) and the institutions providing services (social service authorities, courts, 

and police). The third level is the one that is currently managed in the most transparent and best-

quality manner. 

Overall, it is concluded that anticipating the extent that family relations and kinship are important to 

the majority of the population was difficult. Demonstrating that an effective network of services for 

families should be focused on support for family relations does not inevitably argue that an 

institutionalized network involves a lower level of quality. 

When using the methods of social work (e.g., case management and networking), social workers 

should focus mostly on levels 1 and 2 types of networks. Where there is family dysfunction or 

complete absence of family relationships (significant sources of danger for families) it is appropriate 

to support both traditional family relationships as well as alternate family units. The research results 

show that support for families and family relations is important and promotes transformational 

activities that have been implemented and are ongoing in the Czech Republic over several recent 

years. 
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A DIDACTIC PERSPECTIVE ON THE FALSE TREATY OF MANIPULATION – 
WRITTEN BY ANA BLANDIANA 

Florina - Irina Dima1 

 

Abstract: The present paper aims to underline the important role of introducing contemporary reading of 

autobiographical texts in high-school literature classes in Romania. It mentions the concepts of Shah Saria, 

Debra Edwards, and Linda Andersen, and the definitions of autobiography by Philippe Lejeune, Isabel Duran, 

and Karl Weintraub. For demonstration, it examines the text of the Romanian writer  Ana Blandiana (a 

pseudonym of Otilia Valeria Coman), namely the False Treaty of Manipulation, published in 2013. The didactic 

generosity of this book is demonstrated with mention of the thematic stratification and uniqueness of the text, 

and by discussing the textual reference to the Romanian contemporary history, the connections between topics 

within the book, and how these might serve the interest and preparedness of teenagers for their adult life. The 

didactic approach of the book content involves extra-, inter-, and across-textual questions, as well as detailed 

passages, themes, and secondary themes relevant to the study of autobiography.   

UDC Classification: 37.02, DOI: http://dx.doi.org/10.12955/cbup.v4.773   

Keywords: autobiography, high-school pupil, manipulation, inter-disciplinary study, didactics, memory.

 

Introduction 

The importance of frontier texts has grown at an international level along with receptor interest in real-

time events. On the literary market in Romania, memorial writings became important immediately 

after the fall of the communist regime (Urian, 2005). The published diaries, memoirs, and 

autobiographies have been sold at an increasingly high rate. Autobiographic writings, as integral parts 

of revelations, have been used for several decades as didactic material in high-schools of various 

countries. Being defined as a “biography of a person narrated by that person herself” (Duran, 2003, 

website citation),  ”the story of a life: the name implies that the writer will somehow attempt to capture 

all the essential elements of that life" (Barrington, 1997, p. 22), and ”the retrospective narrative of an 

individual's life, written by that individual, with the aim of telling the true story of his public or private 
experience” (Weintraub, 1978 apud Barua Krishna, website citation), an autobiography implies “the 

author identifying with the narrator” (Papadima, 1999, p. 31) or “the protagonist” (Lejeune, 1982, p. 

193). The writer, Saria Shah (2003, p. 7), considers that autobiographic narratives help youths “to 

recognize certain problems of the human existence when they will confront them”, at the same time 

giving them possible solution directions, whereas specialist Bill Broz (2009, p. 61) uses, as an 

argument, the opinion of Kirby and Kirby (2007, p. 8), according to which “memoir offers 

possibilities for in-depth literary study and analysis and for connecting literature to personal 

experience through writing”. Other researchers (Edwards, 2009, pp. 51-58) identified three possible 

advantages in using autobiographic texts as didactic material. Therefore, such texts can represent a 

way of learning from the experience of others. They can underline the importance of the context in 

which a person lives or the situations that certain circumstances create, or both simultaneously. 

Nevertheless, another important aspect of studying autobiographic texts is that they help pupils/youths 

define themselves or to become aware of certain features (e.g. qualities, faults, or type of mentality) by 

relating to the “other”. Furthermore, in a totalitarian society the autobiography “becomes a way to 

testify about oppression and to invest with power the subject by his cultural recognition and 

assignment” (Andersen, 2007, p. 104 apud Jennifer Muchiri, 2014, p. 89), and therefore such texts are 

recommended to high-school pupils because they bring together general historical and cultural 

elements that are subscribed to in particular contexts, for the young readers attention.  

Data and methodology 

One Romanian memoir book for high-school pupils to read and familiarize themselves with recent 

history of the country based on an author’s life is the False Treaty of Manipulation, by Ana Blandiana 

(literary pseudonym of Otilia Valeria Coman Rusan). The title refers to an intoxicating manipulation, 
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which the author had tried to escape during her entire life and mentions countless moments when 

others tried to use her or her reputation in a particular way. Although the text was not written explicitly 

to educate people, it provides a history lesson by way of combining the country’s history with the 

story of the writer’s private life. It also provides a literature lesson with Ana Blandiana using a 

literary-subjective form of memoir discourse. The bond between themes of this book and its teaching 

in schools is relevant with certain passages, written by the author to clarify her own thoughts and 

feelings, suitable for modern youth, who have difficulty in understanding the mechanisms of 

communism and specific mentalities of a totalitarian regime. A suggested section, as an example, is 

“Who knows what a mineriad is?”. This originates from a real encounter of Ana Blandiana with high-

school pupils, a few years ago, when she was invited to explain how The Sighet Memorial was born. 

The author’s stupefaction towards the ignorance of the adolescents regarding the communist theme 

motivated her to develop an interior monologue before speaking because she wanted to establish the 

best way to approach the subject (Blandiana, 2013, p. 146).  

A similar passage called: “A cloned world” starts with the intimidation felt by modern youth as they 

meet with her. The explanation given by the author is that the relationship with the mere person Ana 
Blandiana is preceded by a sense of the celebrity status she gained as a writer and fighter for freedom. 

Therefore, the author presents a few unpleasant and absurd situations she found herself in because of 

the image others formed of her through her literary and political activity, without meeting or having 

knowledge of her in person. The difference between the mental representations of others towards her 

and her actual identity is obvious and underlines the authenticity of the human being hidden behind the 

pseudonym of “Ana Blandiana”, and of the human being who wants to testify of the truth: “The only 

aspect of memory which interests me is finding out the truth” (Blandiana, 2013, p. 260), but not being 

able to omit the unhappy experiences which she has endured because of the mentalities of others. In 

this way the readers are guided towards discovering the context of some events of recent history from 

the point of view of the author feelings; the author being the narrator and main character in their story.  

Beyond these fragments, False Treaty of Manipulation is a memoir of the Romanian society in terms 

of the communist and post-communist period, filtered through the eyes and mind of the author. The 

discussed themes of this kind are diverse, but all represent the “dark” communistic background, within   

the general theme of the book. Therefore, the author presents, through her own life experiences, a 
connection between good and bad, between people in terms of truth, betrayal, memory, and the human 

condition, between human beings and the history of time, childhood, and adolescence, and the 

consequences of intimidation strategies of the Securitate (the secret police agency of Communist 

Romania), which included censorship, unfair arrests, political events of the post-December-revolution, 

and certain events in the life of some cultural or political personalities.  

The connection between past events and her present feelings is constant because of the unpleasant 

events or injustices lived through and still felt by Ana Blandiana today. The re-running of memories 

permanently influences her affective memory and this is why the author starts with the event that most 

profoundly affected her, namely her father’s unfair arrest, which proceeded to affect the entire Coman 

family. The sufferance she experienced matured her, but moreover, the author endured many 

additional injustices, one being the rejection of her file when she registered for Faculty admission. The 

reader discovers, through the text, the childhood and adolescence memories of the author; an author 

whose wings had been broken due to her father’s arrest because he was considered to have offended 

the communist regime by his provoking attitude in his role as a priest. The feeling of guilt was 

constantly experienced by Ana Blandiana, since the secret police had searched her parent’s home, 

before the arrest and intentionally placed a pistol in the furniture drawer exactly when she left the 

house, in spite of her father insisting she stay inside during the checking. Aged only five at that time, 
she has, in hindsight, realized that leaving the house at that time had its consequences and this 

revelation profoundly affects her, especially because she loved her father enormously. Therefore, the 

text reveals the relationship between father and daughter from the moment of his first arrest until his 

death after a domestic accident. Nevertheless, this girl does not give up easily. She fights for freedom 

through writing, and alongside her soon-to-be husband, Romulus Rusan. She uses the literary 

pseudonym of “Ana Blandiana”, inspired by the village name of where her mother was born, i.e. 

Blandiana. In this way, her father, who is imprisoned at the time, hears about the publishing of Ana’s 

https://en.wikipedia.org/wiki/Secret_police
https://en.wikipedia.org/wiki/Communist_Romania
https://en.wikipedia.org/wiki/Communist_Romania


CBU INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 
MARCH 23-25, 2016, PRAGUE, CZECH REPUBLIC  WWW.CBUNI.CZ, WWW.JOURNALS.CZ 

 

 313 

first poems from his cell colleagues, and recognizes his daughter as the true author. His daughter 

discovers this later. Unfortunately, detention affected the health of the priest, Coman, like that which 

affected most intellectuals imprisoned during the communist regime. The arrest and subsequent 

imprisonment of her father involved difficult moments for the writer and left deep scars in her soul, 

though she became stronger and more sensitive. Her motivation for becoming a writer mostly arose 

from the imprisonment of her father and his silence after his returned home. The questions she had and 

did not dare ask him left a void in her soul and she aimed to fill that through writing.  Blandiana 

(2013) wrote the following:  

Then I discovered my own destiny – mine as a human being different from the others, not only 

because of what I’ve been through, but also because of what my parents and grandparents had 

been through – a destiny in which I were to be from that time on the daughter of my father’s 

untold pain. [...]. Then, out of my Father’s surprise and out of my own surprise and 

supposition the writer that I were to become starting with the second volume was born (p. 30). 

This kind of revelation could be used for a discussion theme during literature classes because it 

facilitates an understanding of human experience that ultimately affects a person’s destiny. Being 

certain, since your adolescence, of your desire to be a writer is proof of an awareness of your own 

destiny, but is also a huge responsibility, especially when one has to write from within a totalitarian 

regime. Moreover, the connection between freedom of speech and the annulment of this freedom 

facilitates an understanding of two fundamental concepts of a totalitarian regime: censorship and 

interdiction. The materialization of these two terms in the life of Ana Blandiana had consequences, not 

only during her professional, but also during her private life. Therefore, through the reading of this 

book, a pupil can observe the effects of interdiction on a writer’s life. A section on this topic is 

suggestively called– “Traviata”. The title relates to the role of Violetta Valery, in the work of 

Giuseppe Verdi, in which, because of her reputation of a courtesan, Violetta is asked to leave her lover 

in order not to affect his social position. In a similar way, the Traviata section portrays the moment in 

which Dumitru Isac, chief editor of the Tribune magazine, asks Ana Blandiana to end all relations with 

Romulus Rusan, who was another young writer at the time, because her marriage with him would 

destroy his career. The bold request by Isac follows receipt of an official letter to the magazine, 

declaring Ana Blandiana as no longer having the right to publish papers because she was “the daughter 

of an enemy of the people”. In spite of received warnings from youths, she continues and marries 

Romulus two days later. This decision had consequences for them both because each endured 

humiliation at the magazines’ trade union meetings. From that moment Ana Blandiana is rejected, not 

only by literary magazines, but also by those she considered close, including her work colleagues from 

the magazine and personal friends. Blandiana (2013, p. 101) mentions “because those four years of 

interdiction to sign and rejection from registering to college have placed me out of the literary circles 

and I remained outside even after I started again to publish”.  

The consequences affecting her private and social life are presented in detail by the writer, who 

compares being isolated and rejected with being in purgatory, from whence she frees herself after four 

years following the lifting of her publishing interdiction.  

Results and Discussion 

The didactic generosity of those life experiences allows a teacher to initiate captivating debates among 

adolescents, especially because the text depicts realities from recent history of Romania. Also, a pupil 

can observe the dominant type of mentality of a totalitarian regime, where people are not free and are 

guided by fear. This is why, when Ana Blandiana suffers an injustice or is verbally attacked by her 

superiors, others do not react and their silence aggravates her situation. Blandiana (2013, p. 54) 

mentions: “How could they remain silent and in what extension the fear background could have 
represented an excuse for their silence.” A parallel between the communist period and modern day, in 

terms of  freedom, rights, and citizen duties, could not only show the differences between the life of a 

writer or journalist of past and present but also the tight relationship between a human being and the 

historical context in which they live. Moreover, an adolescent could reflect upon the term 

“independence” – so often used today – though total independence remains a utopia because human 

beings find it difficult to live outside the boundaries of faith/religion, political regime, society, or 

family. The False Treaty of Manipulation speaks precisely about these matters.  
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Another perspective for discussing the book in class is the author’s view on Mihai Eminescu’s 

writings in time. In the section, “3rd Degree Meeting”, the author recalls the way Romanians chose to 

keep the portrait of Mihai Eminescu in their collective memory and mentions how “his degree of 

popularity is more a feature of the epoch than the great poet himself” (Blandiana, 2013, p. 229). 

According to some recent statistics, only 18% of the country’s population knows of Eminescu and his 

writings, and this strongly indicates the lowering of literary interest. The author recounts how she 

attempted, with a group of writers, to oppose the manifestations dedicated to the 15 January, a day of 

the writer’s birth date, that were a stereotype of Romanian communistic ways. Her protest, together 

with that of her colleagues, against the illiterate speeches by communists on that day regarding the 

poet Eminescu, involved placing a garland in front of the Romanian Athenaeum in Bucharest and the 

dressing of Eminescu’s statue in a vegetable coat. Ana Blandiana notes the difference between the 

celebration of the great poet by way of communism and that during the post-December period, by 

mentioning that she cannot understand nor accept the desire of some intellectuals to denigrate the 

image of Eminescu after the fall of the communist regime. In fact, the author notices that the 

authenticity of the great writer was affected by the way each epoch related to its image, according to 

its own interests. For example, the poem “What I wish you sweet Romania” was vulgarized by its 
completely un-poetical usage within the text of Alecu Russo, “The song of Romania” (Blandiana, 

2013, p. 230).  

The method of extra-, inter-, and across-textual requirements (Hartman, 1992, pp. 295–311) can be 

related to the three stages of reading: pre-reading, reading, and post-reading. Table 1 in Appendix, a 

few examples of questions point to general information about the communist regime (extra-textual), 
others to the similarities and differences between autobiographic texts with a theme of experiences 

under a totalitarian regime (across-textual), and the remaining to the textual content (inter-textual). 

The extra-textual questions relate to the pre-reading stage, the across-textual ones appear adequate for 

the reading and post-reading stages, while the inter-textual questions require the closing of the reading, 

and therefore are recommended for the post-reading stage. This kind of didactic approach allows not 

only the knowledge of the mere text, but also the shaping of a general view on the embodiment of 

Romanian communism.  

The text written by Ana Blandiana allows readers to look at various contemporary and cultural 

personalities from a perspective of her real-life contact with these identities. For instance, people of 

cultural or political background, such as Ștefan Bănulescu, Eugen Ionescu, Mircea Eliade, Emil 

Cioran, Gabriela Adameșteanu, Geo Bogza, Corneliu Coposu, Mircea Dinescu, Emil Constantinescu, 

Silviu Brucan, and Ion Iliescu, are represented as the writer perceived them at the time of their 

encounter. However, the most detailed representation of a writer by the author concerns the writer, 

Romulus Rusan, her husband. A reader can observe, in various contexts, the unconditional love and 

protection her husband endeavors to offer to his wife and the crossing over of the destinies of these 

two people is the thread that binds together the micro-narratives within this confession-type book. The 

turning points in the life of Ana Blandiana were countless and this is why her marriage strengthened 

over time, resilient to all difficulties. From the first publishing interdiction to the last intimidating call 

she received, from rumors to threats, phone interceptions to tracking and surveillance, offensive letters 

to injurious articles, insulting words in the street to resentment of work colleagues, she endured and 

survived with the tireless effort of Romulus Rusan, her main confident, protector, and life partner. 

Since the age of 18, Romi, the nickname given to him by the author, had always been there for her and 

this relationship, although not explicitly noted, offered her courage and support. The author allows the 

public to see the consequences of the secret police techniques that were used to intimidate her over her 

private life as well as her mental state over time. The injustices endured have not been forgotten. They 
resound so loudly in the mind and soul of Ana Blandiana because they are difficult to forget. Tears 

were shed after the union trade meetings in which she was denigrated. Her writings liberate these 

grievances. The transcript of the author’s feelings has a double purpose in this case: one, to freely 

speak about oneself – even if, at the emotional level, the liberation of memories is like opening a 

wound – and two, to reconstruct the historical truth, from a personal perspective, as a participant or 

only witness to the pre- and post-December historical events. Recollections are often unpleasant, but 

the author knows they should not deter writing, because she owes it to herself to transcribe every detail 

that happened and how she sees it today. From this point of view, the passage referring to obvious 
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fundamental values of the Romanian contemporary society, which, whenever it analyses elites 

“doesn’t take into consideration the writers”, is relevant (Blandiana, 2013, p. 229). 

Beyond the privations and atrocities of a totalitarian regime, the beginning of democracy in the post-

December period was little better, and, as such, had disappointed Ana Blandiana. Attempts by others 

to use her image, the struggle to create something politically stable, and the various calumnies placed 

upon her, diminished her enthusiasm. Nonetheless, these exertions also guided her in another 

direction: the founding of the Sighet Memorial, with her husband, Romulus Rusan. This achievement 

and her writings remained her focus, together with attending conferences and poetry festivals. The 

work of Ana Blandiana is internationally acknowledged and she is invited to important events 

organized by various universities. That is why she says: “she feels being a writer more abroad”, 

although she never wanted to leave the country permanently. There is also the issue of the Romanian 

writers in exile who suffered because they had to leave the country in order to be free. Throughout the 

text, a reader is introduced to famous writers, such as Mircea Eliade and Eugen Ionescu, who 

obviously pine for Romania. The exile for these writers has been a form of sufferance, one which Ana 

Blandiana confesses she could never endure. The author’s unique approach reflects in the composition 
of the book, which does not follow the classical pattern of an autobiography. It involves a sequence of 

micro-narratives and reflections that are not in chronological order. Although one can notice the 

evolution of the character-narrator since childhood towards maturity, the joining of the past with 

present elements is inevitable when the writer lives the memories. The definition given by Ana 

Blandiana “to memory” underlines its vital importance, because it reincarnates the truth, whereas the 

totalitarian regimes manipulated the truth. The idea of freedom and assuming responsibility for one’s 
actions, in terms of the good, the bad, the beautifully, and the ugly, are other key elements of the 

author’s reflections, because they contribute to the shaping of the overall textual meaning. The image 

of the bad in the world is carefully portrayed by Ana Blandiana, through subtle remarks referring to 

the variety of forms embodied by “evil”. The term, manipulation, becomes the semantic center of the 

book, because it represents the source of evil. The lack of reaction, the silent acceptance of injustices 

and the desire to persuade others become forms of manipulation, in which the performers are the 

manipulated or the manipulators. The biography of Ana Blandiana is a testimony of the fight against 

manipulation, a fight the author has not always won. Nevertheless, her retrospective look has helped 

her to be aware of the most difficult moments she endured and this may be the reason for her inclusion 

in the first pages of her narration of an anti-manipulative verse that is a quotation from Erasmus of 

Rotterdam and which is a significant reminder placed over her writing desk – “don’t let yourself be 

used by nobody” (Blandiana, 2013, p. 8).   

Conclusion 

The way in which the book reflects the theory of memoir discourse, at the level of the connection 

between memory, recollection, forgetting, auto fiction, confession, and documentation, can facilitate 

an understanding of frontier texts, and at the same time underline the importance of memoir genres 

and the contribution of these, not only in the literary, but also to history. It is obvious that literature 

and history are complementary domains in the book examined in this article because the narrated 

situations are embodied in a literary form, since the author is firstly a poet (Vultur, 2014, website 

citation). Therefore, a teacher of literature can conceive a project, a study case, or an investigation, 

such as that entitled: Reinterpreting a biographic path – political, historical, geographical, literary, 

ethical digression (Popescu & Stănescu, 2013, pp. 64-65). This kind of theme would allow Romanian 

pupils from 12th grade to conduct research within a chapter dedicated to autobiographical writings, 

using The dynamics of some genres: journals, memoirs – works published after 1990 (School 

curriculum for Romanian Language and Literature, 2006), to thematically structure the text of Ana 
Blandiana and to inter-connect different areas within the biography of a personality. Moreover, the 

pupils would learn how they could appropriate this kind of book and relate to the first person narrative 

text. They could also understand how they might contextualize a human experience or how they could 

interpret historical, social, and political events. In this way, the dynamic aspect of reading and its 

duality is important because it also helps in building meaning and decoding and or deciphering the 

textual significance. Therefore, the study of an autobiographic text, such as the False Treaty of 

Manipulation, allows an understanding of recent (national) historical events, the development of 



CBU INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 
MARCH 23-25, 2016, PRAGUE, CZECH REPUBLIC  WWW.CBUNI.CZ, WWW.JOURNALS.CZ 

 

 316 

youths’ critical thinking, the power of example with the evolution of the protagonists, and maybe most 

importantly, indirectly guides adolescents towards an understanding of the world they live in.  
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Appendix 

 

Table 1: Example of extratextual, intertextual and intratextual texts, starting from Ana Blandiana’s 

False Treaty of Manipulation 

Objectives (according to 

the Romanian Language 

and Literature 

Curriculum, Grade XII) 

- cultivation of reading as a pretext for documentation / investigation/ 

solving; 

- developing linguistic, written and spoken skills; 

- developing context placement, analysis, summarizing and 

comparison skills; 

- developing thinking on a superior level  (critical, creative analysis/ 

thinking as well as analysis/thinking in comparison with others) 

- developing cultural skills 

I. Questions /  extratextual Research about communism in Romania and about the censorship in 

that era. 

Who is the communist leader you have heard about? 

What did you learn from your parents and grandparents about the 
communist regim? 

Which is the meaning of Totalitarian regim ? What about the 
leader’s cult? 
Research about Romanian writers in exile / who have lived in exile. 

II. Questions / intertextual Which other boarder texts (autobiographies, journals) about 

communism/ life under the communist regime have you read? 

Watch The Memorial of Suffering documentary or Mao’s last dancer. 

The position of a human being towards history is essential in an 

autobiographical text. Compare, from this perspective,  a fragment 

from Ana Blandiana’s text with a fragment from the following books:  
Nicolae Steinhardt’s Diary, Anna Frank’s Diary, Mihail Sebastian’s 

Diary. 

III. Questions/ intratextual Write a short essay about the importance of a historical context in the 

life of an individual 

How is the Romanian society under the communist regime depicted 

by the author? 

How did the censorship function in that time? 

Which intimidating techniques did the Securitate use? 

Whom of the Romanian authors in exile did the writer meet? 

What means manipulation in her conception? How does it manifest? 

How is the post revolution world presented in False treaty of 

manipulation? Which forms does it take? 

What is the purpose of this book? 

Do you consider this book a document? 

Source: Author 
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YOUNGSTER’S ATTITUDES TO SCHOOL-BASED PREVENTION PROGRAMS 
FOCUSED ON DRUG ABUSE PREVENTION 

Barbora Odraskova1, Michal Kozubik2, Lukas Odraska3

 
Abstract: This paper focuses on primary prevention of drug addiction, in particular the primary prevention 
programs implemented in school environments. It contains the results of a quantitative research conducted using 
a non-standardized questionnaire method. The study objective was to identify differences in attitudes of a group 
of pupils towards the issue of drug addiction before and after they completed the school-based prevention 
program. The study found that after completing the school-based prevention program there was improvement in 
attitudes towards the issue of drug addiction in the specific group of pupils. The number of appropriate answers 
to the question “Alcohol makes people happy” increased by 18.82 %. respondents (62.70%) disagreed that they 
would adapt themselves if their opinion differed to the majority. The number of positive answers to the question 
“Smoking is addictive” increased by 13.66%; the number of positive answers to the question “Drinking alcohol 
is harmful” increased by 24.93%; and all respondents agreed with the statement that smoking threatens health. 

UDC Classification: 314/316, DOI: http://dx.doi.org/10.12955/cbup.v4.774   

Keywords: prevention programs, drug addiction, primary prevention. 

 
Introduction 
Today, primary drug abuse prevention is particularly important because children are maturing early 
and drug abuse issues are no longer taboo for this age group. This is a consequence of a modern age 
where children have access to mobile phones and Internet for all the information they desire. Drug 
addiction is a social issue. Already cases exist of pupils n primary school experimenting with drugs. 
The current cause of this phenomenon can include insufficient awareness of harmful effects, 
psychological problems a desire to belong, family problems, and many others. Therefore, greater 
attention on implementing prevention programs and various prevention actions to prevent adverse 
socio-pathological effects is needed. We consider focusing on primary prevention aimed at informing 
children about the dangers of drugs as most important. Subsequently, the main objective of this survey 
is to identify possible differences in the attitudes of a group of pupils towards the issue of drug 
addiction before and after they complete a school-based prevention program. In the      paper we focus 
on two areas: general awareness and peer influence. Similar issues and studies have been discussed by 
Ishaak, De Vries, and Van der Wolf (2014),	D'Amico, E.J., Tucker, J.S., Miles, J.N.V., Zhou, A.J., 
Shih, R.A., Green, H.D. (2012),  Midford, (2010), and Martino-McAllister  (2004). 
According to Abadinský (2002), prevention means various actions and strategies that aim to prevent or 
minimize the problems of a variety of issues, in this case drug abuse and addiction. 
Ondrejkovič et al. (2009) understood prevention at schools and school facilities to be prevention that 
provides optimal conditions for healthy development of children, and involves pedagogical and 
psychological measures that are focused on eliminating potential causes of disorders in psychosocial 
development, and early elimination of new problems in children and youth. 
For primary prevention to be efficient, it needs to be part of school syllabi and based on team 
cooperation between schools, families, and various institutions (Wilson & Kolander, 2011). 
From a literature review, we chose several prevention programs for the purpose of this paper. The first 
program chosen was “School without Alcohol, Drugs, and Cigarettes” (“Škola bez alkoholu, drog 
a cigariet”), developed by I. Novotný with an aim of teaching participants how to change patterns of 
risky behaviors to protective ones, as well as how to create an antidrug atmosphere (Bakošová, 2008). 
The second “Healthy Lifestyle” (“Zdravý životný štýl”) is an educational program focusing on 
prevention of drug abuse and AIDS, healthy diet, and sex education by improving knowledge, and 
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strengthening desired attitudes and social skills in the discussed areas (Hroncová, 2006). Others 
included the drug abuse prevention programs organized by the Ministry of Interior of the Slovak 
Republic, particularly by the Presidium of the Police Force of the Slovak Republic. The most 
interesting activities among these programs for children are possibly “Malicious Drug” (“Zákerná 
droga”), “Bingo!...for my money!” (“Bingo!...za moje peniaze!”), and “Cheers! Thanks, I’d rather 
not!” (Na zdravie! Ďakujem, radšej nie!”), which have common aims of informing audiences about 
addictions, and the harmfulness, of such. These highlight the problems caused by drug addicts 
including their effects on the people around them, particularly their families, and aim to make children 
think more about being responsible for their own lives (Rác, 2011). Another “Peer Programme”, is 
based on information on the positive influence of opinions and attitudes among peers without direct 
intervention from people outside the peer group. This involves a method of cooperation between 
young people in sharing their knowledge and information to promote antidrug attitudes (Janíková, 
2007). 
Data and Methodology 
The survey was conducted by convenience sampling with inclusion criteria: 1) a pupil in Year 4 or 5 
of primary school, and 2) participating in the specific prevention program: “Choose Correctly” 
(“Vyber si správne”), which had been organized by the primary prevention club, Domino in Nitra, 
specifically by Dr. Alena Mrázová. The sample included 51 respondents. We conducted a quantitative 
study; according to Hendl (2005), which was based on a structured data collection with the use of 
tests, questionnaires, and observation. We used a questionnaire approach, which is a survey tool, most 
often used in quantitative research (Ondrejkovič, 2007). The questionnaire consisted of several 
questions on various aspects such as experiences with alcohol and cigarette consumption, influence of 
media and peers, and the ability to refuse drugs. The questionnaires were distributed to respondents 
before participating in the primary prevention program and then approximately one month after they 
completed the program, to assess program’s effectiveness. The scope of the study was general 
awareness of the pupils understanding about commercially available drugs and peer influence in their 
decision making. 
Survey Results 
The number of appropriate answers to the question “Alcohol makes people happy” increased by 
18.82% after completing the program (Figure 1). 

Figure 1: Alcohol makes people happy 
 

Source: Author 
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The number of respondents agreeing with the statement “Alcohol is a drug” increased by 22.24 % 
after completing the program (Figure 2). 

Figure 2: Alcohol is a drug  
 

Source: Author 

The number of positive answers to the question “Drinking alcohol is harmful” increased by 24.93 % 
after completing the program (Figure 3). 

Figure 3: Drinking alcohol is harmful 

 

Source: Author 

After completing the program, almost all respondents agreed with the statement that smoking threatens 
health (Figure 4). 
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Figure 4:  Smoking threatens health 
 

Source: Author 

The number of positive answers to the question “Smoking is addictive” increased by 13.66% after 
completing the program (Figure 5). 

Figure 5:  Smoking is addictive  
 

Source: Author 

The respondents were more confident in their opinions after completing the program (Figure 6). 

Figure 6: Often I have a problem to express my opinion  

 

Source: Author 

After completing the program, 94.10% of the respondents did not agree with the statement “what my 
friends think is always correct and true” (Figure 7). 
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Figure 7: What my friends think is always correct and true 
 

Source: Author 

After completing the program, 62.70% of the respondents disagreed with adapting themselves to the 
majority if their opinion is different (Figure 8). 

Figure 8: If my opinion differs from the majority’s, I adapt myself 
 

Source: Author 

The number of positive answers to the question “I always decide by myself” increased by 13.15 % 
after completing the program (Figure 9). 

Figure 9: I always decide by myself 
 

Source: Author 
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Discussion 
The results show that the respondents’ answers changed after completing the specific prevention 
program. We report that after completing the primary prevention program “Choose Correctly”, the 
respondents had a better general overview of issues than before. The objective of focusing on peer 
influence was supported by several questions in the questionnaire. After completing the school-based 
prevention program, we found improvement in this scope. The number of appropriate answers to the 
question “Alcohol makes people happy” increased by 18.82 % after completing the program. In 
addition, after completing the program, 62.70% of the respondents disagreed that they would adapt 
themselves if their opinion was different to the majority; the number of positive answers to the 
question “Smoking is addictive” increased by 13.66 %; and  all respondents agreed with the statement 
that smoking threatens health. The number of positive answers to the question “Drinking alcohol is 
harmful” increased by 24.93 % after completing the program. The pupils were active in participating 
in the survey, as evidenced by the amount of data collected. The applied form of prevention appears 
effective, as confirmed by the results of our survey. 
We note that drug addiction is a pressing social problem today. Alcohol and cigarette abuse by young 
people seriously impairs and threatens their development. The cause of this phenomenon can be 
various, from problematic family relationships to efforts in belonging among peers to insufficient 
awareness of adverse drug effects on children and youth. Therefore, drug abuse prevention plays an 
increasingly important role in the education process. The aim of education on drug abuse prevention is 
not only to inform on harmful and addictive effects of drugs and other substances but also to create 
and develop the appropriate attitudes of children and youth towards drugs. Effective prevention is 
better than solving consequences of drug addiction. 
The survey indicated the significance of drug abuse prevention in its primary form. Firstly, prevention 
needs to focus on changing attitudes of pupils towards drugs and this can be influenced by teachers. 
Teachers’ attitudes can be the basis of prevention because teachers are in everyday contact with pupils, 
and therefore can identify changes in student behaviors and respond to negative events early. The issue 
of drug and substance abuse by young people is the subject matter of international and Slovak research 
studies and discussions; but, in spite of the measures and preventive actions, the incidence of 
addictions in young people remains alarming. Educating children on the existence and consequences 
of drug abuse is an important preventive element. The actions directed at drug   abuse and addiction 
prevention and on youth protection are priorities not only for Slovakia but worldwide. It is necessary 
to seek ways that enable young people to obtain positive attitudes towards life values, and to affect 
them by accurate and reliable information in the family, schools, and leisure spheres of life. 
Conclusion 
The priority of our survey was to identify possible differences in attitudes of a specific group of pupils 
towards the issue of drug addictions before and after they completed a school-based prevention 
program. There was recordable improvement after completing the school-based prevention program in 
both objectives. However, these results are valid for the study sample only, and cannot be used as a 
generalization.  
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SHAPING SWIFT’S EXPRESSIVENESS THROUGH THE TRANSLATION  
OF HIS METAPHORS IN ALBANIAN LANGUAGE 

Alma Karasaliu1 

 

Abstract: Metaphors have become the focus of a wide variety of discussions in the field of translation theory 

and practice. They are important rhetorical devices with cognitive function that have been thoroughly studied 

and considered important by various scholars. Taking into consideration the difficulties implied with identifying 

and translating such devices, this article aims to identify the procedures employed in translating some of the 

metaphors present in “A Tale of a Tub” and “Gulliver’s Travels”, two of the most prominent satires of Jonathan 

Swift. In this context, based on the translation procedures suggested by Raymond van den Broeck, special 

attention is given to the formal characteristics and efficiency of the relevant devices in the target language and 

the degree to which the originality of the message intended by the author in the source language is conserved and 

conveyed in the target language, with focus on the culture compatibility between both target and source 

languages. Finally, the high level of naturalness and presence of various translation procedures employed in the 

conveyance of metaphors in both works is stated, emphasizing the use of an additional approach, not mentioned 

in either the procedures suggested by van den Broeck or those suggested by Newmark. 

UDC Classification: 81'25, DOI: http://dx.doi.org/10.12955/cbup.v4.775   

Keywords: translation procedures, cultural differences, naturalness, adaptation.

 

Introduction 

Metaphors, defined as words that shift from normal usage to another form, apart from aesthetical 

values, are acquired by the superposition of cultural features on referential ones and provide a useful 

cognitive meaning of our world. Consequently, their study is considered of high interest, based on 

their cognitive features and the frequency of which they are encountered in language. Among other 

sciences, translation serves as a bridge between two or more cultures of countries, and thus, 

understanding this rhetorical device becomes crucial. Due to the complexity of metaphorical 

meanings, the process through which metaphors are translated from one language to another is 

considered difficult. As such, research studies on this topic have been relatively incomplete, owing 

partly to this device being viewed as part of figurative speech. In this context, Mandelblit (1995), a 

supporter of the cognitive approach to translating metaphors, believed that such an important linguistic 

form, encountered not only in the works of literary character, but also in everyday speech, requires 

special attention. In this context, the cognitive approach towards metaphors, more so than figurative 

values, centers on how they are conceived, thus building a metaphorical map. Similarly, Lacoff and 

Johnson (1980) claimed that living through a metaphor means classifying the surrounding reality 

through it and conceiving one’s perceptions and actions on that reality. 

Translating metaphors 

Kokona (2003) considered the process of translation as an opportunity for people to obtain awareness 

of each other, and that metaphors, frequently employed in every language, are one means through 

which this process is carried out. In this context, we note that their conveyance carries various 

difficulties among which the intercultural and inter-lingual discrepancies are notable, similar to the 

effort required in trying to understand their original message. These aspects considerably complicate 

the process of translation. According to Menachem Dagut (1976), establishing a definite rule for 

translating metaphors from one language to another is impossible. Given that various combinations of 

semantic fields of one or more lexical units are involved in forming these rhetorical devices, their 

interpretation becomes more difficult, especially where related features of the employed semantic 
fields are unknown for the translator. Encountering metaphors or metaphorical expressions, which 

pose difficulty in understanding, may also be due to newly created metaphors that absent from 

dictionaries because they have not been fully lexicalized. In this respect, Dagut (1976) lists two 

influential factors in the translation process: cultural elements (and their semantic relations), and 

intercultural relationships between the source and target languages. In discussing the translation of 
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metaphors, Newmark (1988) mentions the difficulty in understanding and translating an original, 

adapted or stock metaphor lies in identifying the relationship between the object and the image, and 

whether their agreement relies on primary or secondary meanings of the word. 

While reiterating the difficulty that creates variety in cultural conceptualization during the process of 

translation, which, somewhat, blurs the translator’s concentration from determining or establishing 

equivalent variants, we are inclined towards a process focused on cultural conceptions. This is the 

most appropriate way of conveying the full message of the writer and creating a similar perceptive for 

the reader, who can accept it as appropriate even with the translated metaphor failing to structurally 

match the respective meaning of the source language (SL). Further, Snell-Hornby (1995) believed that 

the translatability of a text varies according to the cultural specificities of the SL as well as the cultural 

similarities in time and space between the source and target language (TL). Thus, considering 

metaphors were a cultural phenomenon and combining cultural elements with semantic ones was 

important, a thorough evaluation of the degree in which the metaphor could be adapted to the culture 

of the TL was advocated before its conveyance. Van den Broeck (1981), likewise, considered the 

translation of a metaphor as an empirical phenomenon, based on defining useful rules and strategies 

for the translator, while underscoring the important influence of linguistic and extra-linguistic factors 

in determining the metaphor’s translation procedure. 

Translation procedures according to Newmark 

As Newmark writes (1988), the difficulty in translating metaphors from one language to another, lies 

in their formation characteristics. In this context, cultural metaphors pose more difficulties during the 

process of translation, than universal ones, which are present in the lexicon of many peoples, and to 

the personal ones (original). He suggests six different procedures for the translation of this rhetorical 

device: 

1. Literal translation, for use in translating ‘dead’ and especially ‘original’ metaphors; 

2. Literal translation of the metaphor accompanied with its paraphrased version; 

3. The metaphor is paraphrased in the TL, while translating clichés, which are mostly encountered 

in informative texts, to preserve the ideas intended for the reader of the TL; 

4. The metaphor is conveyed in the TL using another expression with the same function for use 

mainly with standard metaphors;  

5. The metaphor in the SL is translated with a similitude in the TL; 

6. Delete the metaphor, depending on metaphor’s role in the SL. 

Notably, Newmark’s work was more than a classification of translation procedures. It aimed to equip 

the translator with specific variants for each type of metaphor, depending on form and character of the 

text in which it was used. This instructive way, basically facilitates the work of the translator, as 

identifying and determining the type of metaphor are pivotal in basing the translated variant in the TL. 

Procedures in translating metaphors in “A Tale of a Tub” and “Gulliver’s Travels” 

As Kokona (2003) wrote, a skilled translator should be able to study the ‘conditions of the life’, ‘the 

nature of the language,’ the ‘characteristics’ of the writer and, at the same time, be able to shift these 

to the country of the TL. In this context, considering the attitude of previously mentioned researchers 

on the topic, it can be said that translating a text from one language to another comprises a lengthy 

procedure that requires skill and dedication. In addition, the style of the writer is very important, 

especially with the wide variety of figurative language that further complicates identifying and 

conveying the implicit messages that underlie the statements.  

The data for this article were collected through randomly selecting fragments from the literary works: 

“A Tale of a Tub” and “Gulliver’s Travels”, both by Jonathon Swift. This approach was effective 
given the high frequency of metaphors in these two works. Only in the third chapter of A Tale of a 

Tub and Other Works (1958), translated in 1980, are 65 metaphors and metaphorical expressions 

encountered that were conveyed into the TL through a wide range of translating procedures. Also, only 

in the first voyage of Gulliver’s Travels (1961), translated in 1958, are more than a hundred metaphors 

highlighted. Accordingly, prominent examples have been selected from both works, each representing 

the application of procedures suggested by Newmark (1988). 
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Metaphors Conveyed into the TL Through Literal Translation 

In the below expression, we see a comparison between a free individual and a free heart. 

“I am sure my Heart was wholly free.” (Gulliver’s Travels, p. 36). 

“Po sa për këtë, unë e kam shpirtin fare llagar ...” (Udhëtimet e Guliverit, f. 64). 

The basis of this metaphor is the term ‘Heart’, while the rest is added information. The relationship 

between the elements in the above expression is modulation (specification), as the term ‘heart’, which 

according to the context refers to the conscience of Gulliver, acquires subsidiary qualities. In this case 

we are dealing with an implicit metaphor, which is Swift’s original construction as such a variant is 

still not present in the dictionary of English language (Macmillan Education, 2007). 

As seen from the above example, Halit Selfo, the translator of the book, provided the Albanian reader 

with a metaphorical expression formed by focusing on the semantic elements. In this aspect, we first 

note the shifting of some layers where the concept ‘heart’ is substituted by another abstract one, 

‘shpirt’ (spirit). Even though the concept of ‘heart’ is fundamental in the metaphorical expression in 

question, its replacement with spirit, which shares the same structural values, is appropriate due to 

more than ‘heart’ in itself being implied with the writer aiming at implicating ‘the spirit’ and the 
individual’s outlook. Related to the same expression, is another substitution. While the word ‘spirit’ is 

a connotation of the word ‘heart’ in the bilingual dictionary of Qesku (2005), the word ‘llagar’ in the 

expression ‘llagar fare’ stands for the English ‘wholly free’, which absent from Today’s Albanian 

Language Dictionary (1980). It is a dialectal term, which can be a very prominent choice in the case 

where the reader is familiar with its usage, but may lose its impact in the case of a reader who sees it 

for the first time.   

Regarding the syntactical aspect, we note the efficiency with which the translator preserved the 

relationship between constituent elements within the metaphorical expression, and focused on 

conveying a naturalized variant into the TL. 

A similar example of literal translation is the following, taken from A Tale of a Tub: 

“... that their Writings are the Mirrors of Learning.” (A Tale of a Tub, p. 317). 

“... se shkrimet e tyre janë pasqyrë e diturisë.” (Përralla e Fuçisë, f. 297). 

As can be seen, in the above expression, ‘the mirror’ is the metaphorical part of the expression, built 

on a single unit, making it an explicit metaphor and thus facilitating its identification and translation. 

The comparison in this expression of likening a mirror, as a reflecting object, to the writings, which 

identify elements of the intellectual level of the individual, gives a referential relationship to the 

concepts of the expression. 

Regarding the option chosen by the translator, we consider, that while preserving the basic concept of 

the metaphor, the direct part of the exponent is conveyed by the term ‘dituri’ (wit), a variant present in 

Qesku’s (2005) bilingual dictionary. This metaphor refers to critics of the SL, who carry considerable 

marks of irony about their perception as holders of unfathomable knowledge. Maintaining the original 

form of this expression and converging it with the Albanian one allows the translator to convey the 

writer’s implicit irony to the Albanian reader.  

Metaphor’s Literal Translation is Accompanied by Its Paraphrased Version 

During the comparative analysis, translators sometimes have seen it appropriate to combine different 

translation methods. This has been aimed at detailed transmission of Swift’s semantic elements and 

rhetoric, in each of his works. Below is an example taken from A Tale of a Tub. 

“... he most valued a certain set of Bulls...” (A Tale of a Tub, p. 68). 

“... më shumë nga të gjitha vlenin një çift demash,2 ...” (Përralla e Fuçisë, f. 304). 

The above expression ‘set of Bulls’, is a reference to the orders issued by the papacy during that 

period. In the MEDFAL dictionary the term ‘bulls’ is defined as: ‘Statements from pope’ (statement 

                                                           
2 With ‘papal bulls’ the writer means the austerity taken by the Holy See against the infidels and its adversaries; such 

measures were cursing and excommunication. 
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issued by the papacy). In this case, we are dealing with a lexicalized formation, which means that, for 

the English reader, it is a perfectly natural expression. Furthermore, despite being built on the concept, 

‘set’ (group), the term ‘bulls’ carries a figurative meaning and, therefore, involves the reader's 

attention on its own referent. Building the comparison between a representation of a powerful animal 

and very important documents, the author gives the constituent elements a quantitative modification of 

the relationship that leads the semantic function of the phrase into emphasizing and implicating irony 

towards the proclamations in question.  

The conveyance of this metaphor carries considerable difficulty, not only at the conceptual level, but 

also at the semantic one. Given an expression of this kind is absent from the Albanian lexicon, the 

exploitation of literal translation as the most appropriate variant would result in a highly complex and 

incomprehensible expression for the reader, who may not be accustomed to conceiving a reference to 

papal ordinances through the combination of that concept with the new chosen one. In this case, we 

note that aiming at a full conveyance of the intended information, the translator has employed literal 

translation and accompanied this with more detailed explanations in the footnotes. Moreover, it is 

worth mentioning that despite not dealing with the original work of the author, the choice of this 

translation procedure can be regarded as particularly striking because the way and the context in which 

this expression is delivered gives it significant value, and this is important in the perception of the 

Albanian reader.  

“... that I would never be an instrument of bringing ...” (Gulliver’s Travels, p. 35). 

“... se unë nuk do të bëhesha kurrën e kurrës një vegël e verbër në duart e tij, për të ...” 

(Udhëtimet e Guliverit, f. 63). 

In terms of semantics, the function of the metaphor in the above example is specifying. The 

figuratively used part is the phrase ‘to be an instrument’, and the theme is the pronoun ‘I’. The 

metaphor coordinates the functions and the qualities of an object (an instrument) with those of an 

individual, Gulliver, who becomes an instrument in the hands of others.  

The translator employs literal translation to convey the lexicalized metaphor, preserving the semantic 

relationships between the doer and the receiver of the action. As such, the metaphorical expression in 

the TL is built on the same basic concept as the one in the SL, and is further accompanied by another 

lexicalized one, ‘vegël e verbër’ (blind tool), offering the Albanian reader two interesting explicit 

metaphors, mingled as one in a single phrase.  

The Metaphor is Paraphrased in The Target Language (TL) 

As Newmark (1988) emphasized, the procedure of paraphrasing metaphors is frequently employed by 

the translators, especially in the languages of different cultural mappings. Nevertheless, it is important 

to mention that in the books in question, this procedure does not exceed the use of others. The 

examples below are representatives of such usage. 

“… for the Public Good and Ease of all such as ..., Friends fallen out, ...” (A Tale of a Tub, 

p. 319). 

“… për të mirën e përgjithëshme të shoqërisë dhe për lehtësinë e madhe të të gjithë atyre që ..., 

miqtë      e rremë dhe ata të rënë nga vakti, ...” (Përralla e Fuçisë, f. 302). 

In the above example, the word ‘friends’ forms the literal part of the phrase, while the phrasal verb of 

adjectival function forms the figurative part of the metaphorical expression. Given that no usage of 

this adjective as an adverb is found in the dictionary of English language (Macmillan Education, 

2007), the extra acquired figurative meaning is quite evident. This leads the entire phrase into 

illustrating categories of people practicing confession as the subject of Swift’s parody.  

The corresponding element for the verb ‘fallen out’ in Albanian language is the intransitive verb ‘bie, 

del’, with no figurative use, and obliges the translator to adapt it with another phrase, in accordance 

with the conceptual and linguistic rules. At the conceptual level, the concept of ‘friends’ is brought to 

the TL with its respective element, while the metaphorical expression is substituted with ‘e rremë dhe 

ata të rënë nga vakti’ (fake friends who have lost their earlier influence and wealth). Considering the 

context, where the example in the SL is used, its paraphrasing, accompanied with an additional 
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metaphor, provides the reader of the TL with an appropriate variant with connotations similar to the 

original one. 

Below is an example taken from Gulliver’s Travels: 

“I begged his Patience to hear me tell my story...” (Gulliver’s Travels, p. 150). 

“Iu luta të më dëgjonte me durim, ...” (Udhëtimet e Guliverit, f. 173). 

From a communicative approach, the verb ‘begged’ is the theme of the expression, while the phrase 

‘his patience’ is used figuratively to give the elements of the metaphorical expression a predicative 

relationship. It is the author’s original formation, built on the existing structures of the kind, ‘to beg 

something’. In the example in question, the additional information stands between the verb ‘to beg’ 

and the phrase ‘his patience’, and judging from the context within which it is used, we can conclude 

that the writer aims to express gratitude towards the king, by making use of the connotations derived 

by the verb ‘to beg’.  

Regarding the way this metaphoric expression is translated, it is worth stressing that no important 

changes are observed at the syntactical or conceptual level. Likewise, the fundamental concepts 

presented in its structure, are skillfully preserved and conveyed in the TL with other respective ones.  

Moreover, the choice of the verb ‘iu luta’ for the English ‘begged’, though not found in the bilingual 

dictionary, is frequently used in Albanian language, while the avoidance of the pronoun ‘I’ does not 

lead to any loss in the shades of the meaning.  

Translating a Metaphor in the SL with a Similitude in the TL 

Apart from the abovementioned cases, the translated variants of the works in question contain cases in 

which explicit metaphors are translated into the TL by means of similitudes preceded by the particle 

‘posi’ (like). 

“... they had seen a swimming house” (Gulliver’s Travels, p. 120). 

“... se kishin parë një shtëpi, që pluskonte posi anije.” (Udhëtimet e Guliverit, f. 172).  

Focusing our discussion on the structure and function of the metaphor in question, in terms of 
communication, we note that the theme of the metaphorical expression ‘a swimming House’ is the 

noun, ‘house’. The similitude is formed by relating a boat to a house, leading the constituent elements 

of the expression to modulating relationships. 

The translation of this original metaphor is carried out by means of a similitude preceded by the 

particle ‘posi’ (like), functioning as an explanatory part. Conceptually speaking, by employing the 

original concept (house), the translator extends the phrase to use the denotative meaning of the 

adjective ‘swimming’, which carries the new information in the metaphorical expression.  

Another example of this kind is the one below: 

“... which … took to be a Feat of Art, ...” (A Tale of a Tub, p. 321). 

“... të cilën …e konsideronin si një marifet artificial e të stisur ...” (Përralla e Fuçisë, f. 305). 

In the above example, the figurative part of the metaphorical expression is the term ‘feat’, while the 

denotatively used part is the term ‘art’. Thus, the similitude is achieved by approaching physical a feat 

as one in the field of fine art. This partly-lexicalized metaphor, with no present combination of the 

term feat with ‘art’ in the dictionary, is conveyed in the Albanian language as a similitude, preceded 

by the particle ‘si’ (like). As noted in the example, the shifting of various levels is observed in the 

translated version. Thus, the basic concept, ‘feat’, is substituted with the phrase ‘një marifet artificial e 

të stisur’ (an artificial and staged gimmick), under semantic changes, where the incorporated shades in 

the meaning of the concept ‘bëmë’ (did) are simplified and transferred to a more positive perspective, 

at the same time, losing the greatness it implies. In terms of the pragmatics, the intentional avoidance 

of the term ‘art’, though not essential, diverts the reader’s attention, thus deflecting the conveyance of 

the writer’s original metaphor. This decision might be the result of an effort to transmit a more 

simplified version, which, in our opinion is unnecessary because in terms of concepts and linguistics, 

the option ‘një bëmë/arritje arti’ (an artistic feat) would be more appropriate, especially when 
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accompanied by an additional expression. Nonetheless, apart from denying the reader the opportunity 

of encountering the original expression of the writer, the use of this synonymic pair simplifies the 

process of understanding by the reader.  

Deletion of the Metaphor 

Avoiding the metaphoric expression in the TL is a phenomenon mentioned, not only by Newmark 

(1988), but also by van den Broeck (1981).  

“...; all intercourse between the two Empires having been strictly forbidden during the War, 

Upon Pain of Death; ...” (Gulliver’s Travels, p. 32) 

“... meqë në mes të dy vendeve udhëtimet qenë ndaluar prej një kohe të gjatë.” (Udhëtimet e 

Guliverit, f. 60). 

Despite removing important semantic elements, the translator of Gulliver’s Travels has deleted 

metaphors in various cases. The theme of the above explicit metaphorical expression, ‘upon pain of 
death’, relates to the term ‘forbidden’, building the comparison between punishment, due to disrespect, 

and the pain of death. Regarding the way this expression is translated into Albanian, we notice the 

total avoidance of the expression ‘upon pain death’, which, in the above context serves to reinforce the 

gravity of an existing rule. Even though the reader in the TL has been conveyed the intended message, 

there is a shift on the conceptual level, as the predicate ‘qenë ndaluar’ (were forbidden) replaces the 

original one and is accompanied by an adverbial phrase of time. The latest change might have been 
caused by the need to adapt the metaphorical expression with corresponding Albanian structures, 

though, in our opinion, the loss of such expressiveness is significant. 

The Metaphor is Conveyed in the TL Using Another Expression with the Same Function 

The transmission of metaphors of conceptual character through corresponding ones, characteristic of 

the language in which the translation is realized, is commonly encountered in the translated variants. 

“... the Originals of Nature being depraved in these latter sinful ages of the World ...” (A Tale 

of a Tub, p. 320). 

“... ku modeleve origjinale u mohoet e drejta e ekzistencës në këto kohët e mëvonëshme të 

kësaj bote mëkatare; ...” (Përralla e Fuçisë, f. 304).    

In the above example, the phrase, ‘ages of the world’, stands as the theme of the metaphor, while the 

term ‘sinful’ carries additional information. We see that the constituent elements of the explicit 

metaphorical expression have a modifying relationship. Because no such usage is found in the 

dictionary, the translator, Shpëtim Mema, saw it appropriate to convey this original metaphor as 

another one, bearing the same semantic characteristics. In such a case, the perseverance of the concept 

‘sinful’ in the translated version is worth mentioning. This indicates the translator’s attempt to convey 

an expression, easily understood by the reader, as close as possible to the original form.  

 

“And, as Truth always forceth its Way into rational Minds; ...” (Gulliver’s Travels, p. 121). 

“E, meqë e vërteta bën kurdoherë fole në ata që hanë arsye, ...” (Udhëtimet e Guliverit, f. 173). 

In the above example, the predicative relationship between the theme, ‘truth’, and the added figurative 

one, ‘forceth its way’, raises a comparison between the truth and the skillful individual, thus giving 

human qualities to an abstract noun. This metaphorical expression is brought to the reader of the TL 

by means of two other metaphorical expressions: ‘bën kurdoherë fole’ (makes whenever a nest) and 
‘në ata që hanë arsye’ (in those with reason). The first metaphorical expression, having as its theme the 

concept ‘e vërteta’ (the truth), is substituted with another, with the same functional characteristics, but 

with different lexical form, the figurative nuances of which are expressed through other elements, 

typical for the Albanian language. The second expression, on the other hand, is extended in the 

translated version, providing the reader of the TL with an explicit metaphor, in contrast to that which 

is implicit in the SL. 
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Simple Phrases Translated with Metaphors3 

A prominent feature, worth mentioning in this part of our paper, is the use of a set of conceptual 

metaphors in translating simple phrases, with the view of adequately communicating and adapting text 

from the SL to the TL. Ultimately, this phenomenon, provides the translated text with a variety of 

figurative connotations, adding some of the translator’s personal creativeness, which arise on the basis 

of the information derived from the denotative meaning of the original text.  

“... leaving me almost in the Dark.” (Gulliver’s Travels, p. 117).  

“... se dhoma zhytet në terr.” (Udhëtimet e Guliverit, f. 169). 

Regarding the example above, it is noted that the literary phrase ‘leaving me almost in the dark’, is 

skillfully conveyed in the TL by means of the metaphorical expression, as underlined above. The 

concept ‘dhoma’ (room), corresponding to ‘the box’ in the original context, is the theme, while the 

verb ‘zhytet’ (dives) gains figurative qualities, bearing the predicative relationship of action. In terms 

of semantics, the translated version possesses higher expressiveness, which is neatly mingled with the 

original nuances of the meaning.   

A similar example is observed in another satire: 

“... I was plentifully instructed, by a long Course of ...” (A Tale of a Tub, p. 314). 

“... unë jam armatosur deri në dhëmbë prej një periudhe të gjatë ...” (Përralla e Fuçisë, f. 293). 

In the above example, no figurative usage of the underlined phrase is noticed, while in the translated 

version the use of a metaphorical expression with the theme has the concept ‘I armatosur’ (armed). It 

is worth mentioning that the employment of this metaphorical expression by the translator seems 

highly efficient in its context. In this respect, it is worth emphasizing that despite the extra information 

added, the translated variant carries some personal writing qualities of the translator, and as Nida 

(1964) suggests about the translation process, semantic equivalence is more important than a formal 

one. 

Conclusion 

In summary, it is worth emphasizing that the exploitation of a variety of translation procedures was 

observed in the process of translating metaphors and metaphorical expressions in each of the translated 

books considered. The reasons that have led translators to these decisions may be different, but we 

reason that a great deal relies on cultural differences, and much involves the way in which the world is 

conceptualized in each of the languages. These divergences, along with linguistic peculiarities of both 

languages, seem to have been involved in choosing the translation procedures used. In this context, the 

translator’s main goal to translate these rhetorical devices through naturalized linguistic combinations 

is accompanied by an effort to convey the messages and implications of the original metaphorical 

expressions in the closest way possible to the target language.  
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THE IMPORTANCE OF ELEMENTS OF ACTIVE LISTENING IN DIDACTIC 
COMMUNICATION: A STUDENT’S PERSPECTIVE 

Flavia Mălureanu1, Luiza Enachi-Vasluianu2

 

Abstract: Active listening is a core element of efficient communication, in general, and didactic communication, 

in particular. Proper listening improves communication, raises the level of comprehension and knowledge, and 

increases efficiency in everyday activities. In school, active listening is the key to sustaining the development of 

a student’s communication competence, with direct and indirect repercussions on the quality of the learning 

process. Hence, it is important for students to acknowledge the indicators of efficient listening and establish their 

relevance in the act of didactic communication according to key criteria. Thus, our paper focuses on active 

listening from a students’ perspective. The objectives of the research are to identify indicators of active listening, 

based on specific literature, and descriptively analyze the data in order to provide teachers and students with 

representative information concerning an efficient realization of didactic communication.  

UDC Classification: 378, DOI: http://dx.doi.org/10.12955/cbup.v4.776  

Keywords: communication, education, active listening, communication competence.

 

Introduction 

Listening is a basic element of efficient communication. Even with all other communication elements 

at their peak (with message elaboration and transmission and avoidance of noise sources, among 

others), a correlation with listening is imperative for successful intercommunication. Active listening 

involves thinking, memorizing, and imagination that instigates reflection and emotions to analyze and 

evaluate. Thus, active listening has been defined as a person’s willingness and ability to hear and 

understand. Hoppe (2006) states that, at its core, active listening is a state of mind that involves giving 

full and careful attention to another, by reflecting, understanding, clarifying, summarizing, and sharing 

information.  

Literature review 

An indicator of a teacher’s pedagogical competence is their ability to be an effective interlocutor          

for students to follow with interest and manifest an active listening attitude, especially as                  

active listening is taught and exercised like any other communication competence (Păuş, 2006).              

In other words, the skill of being an active listener is first learned, and later, becomes part                        

of self-education (Agabrian, 2008). The research in our paper focuses on students’ active               

listening. It identifies several indicators of active listening, based on specific literature and the 

descriptive analyses of data obtained from students participating in this study. The results provide 

teachers and students with representative data concerning an efficient realization of didactic 

communication. 

Based on the literature, we propose the following set of indicators of active listening for use in 

continuous improvement in this fundamental dimension of efficient communication: eye contact, focus 

on content, receptivity to new ideas, flexibility in taking notes, listening to the whole message, 

paraphrasing the message, open questions, and synthetizing the message.  

In any communication, eye contact may become a determinant of active listening as it suggests                 

a positive attitude towards the interlocutor and an interest in the message. The latter may be   

transposed into focus on content, which implies an orientation and concentration of the cognitive 

activity in terms of the didactic message, as Cosmovici (1999) stated with reference to the educational 

context. 
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Another indicator, tightly connected to the previous one, is listening to the whole message, which 

demonstrates availability towards listening, the ability to follow the information transmitted, and an 

understanding of the information communicated. As such, one should avoid interrupting the speaker 

and allow them to present all ideas for one to understand their message correctly (Mălureanu & 

Brebuleț, 2014).  

It is generally acknowledged that students are open to new ideas, opinions, and standpoints concerning 

multiple educational contents. This attitude towards the new develops a student’s cognitive horizon 

and, if properly absorbed, can become a trait of personality over time.  

An apt listener takes notice using various systems. Writing allows knowledge encoding, thus enabling 

a certain level of systematization of the content, which is not always possible through oral 

communication. Negreţ-Dobridor (2005) underlines that by using various schemes, many words may 

be saved, and ideas better illustrated.  

Paraphrasing is expressing the same content with different words or forms. Its role is to ensure the 

essence of the message is grasped, thus conferring with the interlocutors the certitude that they are 

being heard (Anghel, 2003). 

In any communication, questions lead discussion on certain routes, to facilitate the discovery of new 

information, dispose of ambiguities and misunderstandings, or emphasize understanding. The same 

roles apply to didactic contexts, as questions are intended to trigger a process of information search, 

problem-solving, and initiate argumentative processes, among other functions. Open questions from 

students created and adjusted according to specific information, demonstrate the students’ focus on 

content, and at the same time, offer relevant feedback to the teacher. 

Synthetizing the message refers to summary and conclusions of any communication (Anghel, 2003). 

The synthesis may be represented as the scheme or main idea of educational content, either mentally 

or in writing. 

Presentation of research 

Objectives 

The objectives of this research are to identify indicators of active listening, based on specific literature, 

and to analyze the data obtained descriptively. The purpose is to provide teachers and students with 

representative data to realize didactic communication efficiently.  

The participants 

We used a sample of 100 students from institutions majoring in pedagogical at the Pedagogical High 

school and Faculty of Psychology and Educational Sciences, Department for Teachers’ Training, 

Focşani Branch, Vrancea County. The sample was split evenly in number between high school (ages 

14–19 years) and faculty students (ages 19–23 years). Both groups were involved in the initial 

formation of a didactic career. The participation in the study was on a volunteer basis, with random 

sampling, which provided a variety of student appreciations.  

The instrument of research 

We used a questionnaire-based investigation as the main method of research. It was developed           

based on specific literature and focus-group discussions involving students from the two levels              

of schooling. As such, the series of active listening elements identified were transposed                       

into the following variables: eye contact, focus on content, receptivity to new ideas, flexibility                 

in taking notes, listening to the whole message, paraphrasing the message, open questions,                      

and synthesizing the message. Each item of the questionnaire comprised a five-step scale. The 

respondents had the following choice in the five-step scale: (1) to a very low extent, (2) to a low 

extent, (3) to an average extent, (4) to a large extent, and (5) to a very large extent, when           

responding to questions. This procedure rated the importance of each variable in the process of active 

listening.  

For the two sets of analyses, the t-test for the independent samples and Levene test, we used SPSS 

software. 
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Results 

 Table 1: Means and standard deviation of active listening items 

Items of active listening 
High school 

Mean (std. dev.) 

Faculty 

Mean (std. dev.) 

1. eye contact 3.72 (0.991) 3.66 (1.002) 

2. focus on content 4.14 (0.010) 4.24 (0.960) 

3. receptivity to new ideas 4.02 (1.185) 4.08 (1.010) 

4. flexibility in taking notes 3.76 (1.001) 3.94 (0.867) 

5. listening to the whole message 4.18 (0.661) 4.16 (1.165) 

6. paraphrasing the message 4.00 (0.808) 3.72 (1.093) 

7. open questions 3.70 (1.298) 4.12 (0.940) 

8. synthesizing the message 3.56 (1.197) 4.00 (0.881) 
 

Source: Authors 

Based on the means obtained, we established a hierarchy of active listening indicators for the two 

school levels. As such, the indicator that ranked 1 was considered highly relevant for active listening 

and that which ranked 8 was less appreciated. 

Table 2: Description of hierarchy of the elements of active listening 

Rank High school 

 

Faculty 

 

1. listening to the whole message  focus on content 

2. focus on content listening to the whole message 

3. paraphrasing the message  open questions 

4. receptivity to new ideas  receptivity to new ideas 

5. flexibility in taking notes  synthesizing the message 

6. eye contact  flexibility in taking notes 

7. open questions paraphrasing the message 

8. synthesizing the message eye contact 
 

Source: Authors 

As shown in Table 1, listening to the whole message (  = 4.18) and focus on the content (  = 4.14) 

registered the highest means for the high school students, while focus on the message (  = 4.24) and 

listening to the whole message (  = 4.16) rated highest for the faculty students. Listening to the whole 

message and focus on content are important to high school students because these aspects ensure the 

cognitive acquisitions needed to pass the graduation examination, the baccalaureate. Similarly, 

paraphrasing, which ranked 3 with high school students (  = 4.00), facilitates the assimilation of 

cognitive content. In the process of active listening, at university level, the upper ranking of focus on 

content and listening to the whole message are explained through the student’s involvement in the 

process of forming their own professional competences. 

In general, high school responses registered means above four for focus on content (  = 4.14), 

paraphrasing (  = 4.00), and receptivity to new ideas (  = 4.02), whereas those from faculty students 
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registered means above four for listening to the whole message (  = 4.16), open questions (  = 4.12), 

receptivity to new ideas (  = 4.08), and synthesizing the message (  = 4.00). The results show that 

students consider these aspects important for efficiency of active listening. Synthesizing the message 

(  = 3.56) for high school students, and eye contact (  = 3.66) for faculty students, registered the 

lowest means.  

The descriptions in Table 1 show that all means registered values above 3.50, i.e. between 3.56 and 

4.18 for high school and between 3.66 and 4.24 for faculty students. This leads to the idea that active 

listening, through the indicators specified, is greatly important to both student groups in the research, 

who demonstrated that active listening is a basic element of communication competence. 

For all variables analyzed, the registered means were higher for the faculty than for the high school 

responses. This leads to the conclusion that faculty students, who are more advanced in the initial 

formation of a teaching profession, understand better the importance of active listening for 

communication competence as a basic element in their future pedagogical activity. 

There were no registered statistically significant differences for any of the items analyzed, which 

indicates convergence of opinions of the groups involved in the research. 

Conclusion 

Overall, active listening is not only imperative for the students, but also for the teacher, who must have 

efficient and active listening skills to motivate students to become involved in communication. 

Knowing how to listen is an important element of interactive feedback that avoids distortion of the 

message received. As such, listening must be learned systematically, as it favors effective 

communication and relationships.  

The participants in our research had a dual role: students and teachers of the future. Their effort to 

learn active listening skills is an indicator of communication competence, implicitly of that related to 

pedagogical competence. Hence, we consider it necessary for students to know and establish the 

relevance of the indicators of active listening in didactic communication, according to their own 

criteria, as present students and future teachers. Our study may be continued with investigation of 
teachers’ opinions on active listening to provide a different perspective, sustained by a vast experience 

in didactic activity. Furthermore, this research could be advanced with a comparative analysis of the 

opinions of students and teachers.  
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MODERN LANGUAGE TRAINING METHODS AND THEIR APPLICATION IN 
CZECH AND SLOVAK BUSINESSES: A LITERATURE REVIEW 

Adam Dékány1

 

Abstract: This literature review outlines modern language-teaching methods used in the Czech Republic and 

Slovakia. It attempts to identify the current level of English proficiency in Slovakia and the Czech Republic. In 

addition, it aims to summarize modern methods of language teaching that became available with advent of 

information technologies. The review has three major parts. The first part examines the current level of English 

proficiency in Slovakia and the Czech Republic. The second part describes the commonl y recognized language 

proficiency levels established by the Council of Europe. The last part of the review introduces some of the most 

recent language-training methods that have become widely available due to the development of IT in the last few 

years. The conclusion includes recommendations about the use of IT for language training. This paper provides 

an overview of the subject, focusing mainly on readers who are either new to the topic or looking for a simple 

overview of the present situation. Based on the findings, it can be concluded that the Czech Republic and 

Slovakia have an average level of English proficiency and at least nine modern teaching methods can be used to 

improve an individual’s language skills. 

UDC Classification: 81`33, DOI: http://dx.doi.org/10.12955/cbup.v4.777 
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Introduction 

Many industries have been impacted by the advent of modern information technologies. Professional 

consultancy and education providers are no different. New unorthodox methods of education and skill 
development, that were unthinkable two decades earlier, are now available. Online video-courses, e-

books, and audiobooks are just a few examples of the methods one can use to educate themselves in 

fields that were previously highly specialized and inaccessible. 

In this paper, we attempt to compile the latest, most relevant and most reliable research, in order to 
provide a compact overview of modern-language education methods. The paper focuses mainly on the 

Czech Republic and Slovakia, but the findings provided here could be extrapolated for most countries 

of the European Union with similar cultural, political, and economic values. 

The review has three major parts. The first part examines the current level of English proficiency in 

Slovakia and the Czech Republic. The second part describes the commonly recognized language 

proficiency levels established by the Council of Europe. The last part of the review introduces some of 

the most recent language-training methods that have become widely available since the development 

of IT in the last few years. The conclusion contains recommendations about the use of IT for language 

training. 

Research Question and Methodology 

This paper was written as a literature review. In essence, it summarizes what is already known about 

the topic of language teaching. It focuses specifically on the Czech Republic and Slovakia. The 

research question for this paper is two-fold. Firstly, we are attempting to identify the current level of 

English proficiency in these two countries and secondly, to analyze the various teaching methods that 

can be used in Czech and Slovak businesses to improve the language proficiency of employees and 

managers. 

We formulated the research questions as follows: 

1. What is the current level of English proficiency in the Czech Republic and Slovakia? 

2. What methods of language training are available to Czech and Slovak businesses to improve 

the language proficiency of their employees? 
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This research is an overview of the subject, focusing mainly on readers who are either new to the topic 

or looking for a simple synopsis of the present situation. Therefore, the paper provides a simple “go-

to” source for the most basic information about English education in these countries. 

Current Level of Language Proficiency in Czech Republic and Slovakia 

The organization EF Education First (EF) is one of the few agencies that provide a standardized 

worldwide test of English proficiency. The results of this test of English proficiency are compiled into 

an EF English Proficiency Index (EPI).  

The EF test is freely available to anyone who is interested in taking it, apart from native speakers. 

Likewise, data are not collected for countries in which English is an official language. The test is 

meant to measure proficiency in countries that do not consider English as their native language. 

The test can be done online, provided the individual has an internet connection. According to the 
results for the year 2015, the Czech Republic earned a score of 59.01%, while Slovakia gained only 
56.34% (Figure 1). However, Czech Republic ranks 18 and Slovakia 25 in terms of the best English-
speaking country in the world. However, the results for the EF test are mostly from self-selected 

candidates, since the test is voluntary and requires only an internet connection. Furthermore, the test 

does not monitor demographic data about the test candidates, and therefore the data lack reliability and 

objectivity. Nevertheless, EF is one of the few standardized tests freely available and relevant to the 

entire world. 

On the following page, a comprehensive chart lists the top 50 countries according to the EF EPI, for 

the year 2015. The data are published annually and freely available on the EF EPI web site. 

Figure 1: EF English Proficiency Index Report Results  

 

Source: EF Education First Ltd. (2015) 
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Levels of Language Proficiency 

The Council of Europe is an international organization of the European Union. It established the 

Common European Framework of Reference for Languages: Learning, Teaching, Assessment 

(Council of Europe, 2001), which provides a European standard to categorize language proficiency on 

a common 6-level scale. 

The CEFR recognizes these six levels of language proficiency: 

A1 – Beginner 

A2 – Elementary 

B1 – Intermediate 

B2 – Upper intermediate 

C1 – Advanced 

C2 – Proficient 

Based on the CEFR scale, the University of Cambridge (2013) created an estimate regarding the 

amount of lecturing a student will require to reach each level. According to the Cambridge English 

Language Assessment, the following list represents the number of guided learning hours a student 

needs to spend to reach the given level: 

A1 – Beginner   90 to 100 hours 

A2 – Elementary  180 to 200 hours 

B1 – Intermediate  350 to 400 hours 

B2 – Upper intermediate 500 to 600 hours 

C1 – Advanced   700 to 800 hours 

C2 – Proficient   1,000 to 1,200 hours 

Language Teaching Methods 

Professor Edward Mason Anthony developed the first commonly used framework to describe 

language-teaching methods and identified three distinct levels: approach, method, and technique 

(Anthony, 1963). 

Anthony (1963) defined “approach” as the overarching belief about the nature of language acquisition 

that would remain consistent over time. He defined “method” as an ordered presentation of teaching 

material based on the defined approach. Lastly, “technique” was described as a concrete action or 

stratagem held in the classroom. These three levels are hierarchal, since teaching methods should be 

based on an approach, and teaching techniques on the chosen method.  

The way teachers instruct language is therefore, based on their approach, since their approach will 

determine their methods and the concrete techniques they implement in the classroom. 

With the advent of information technologies, many new teaching techniques are now available. The 

modern classroom, especially in terms of language training in businesses, typically implements a 

mixture of the following teaching methods. 

1. Books and E-Books 

Books have been a part of formal education for centuries and are still frequently used in the 

present day settings. 

2. Audio Recordings 

Audio recordings are primarily used to improve the recipient’s listening skills. They allow the 

student to hear and recognize common words and phrases of the foreign language. 

3. Online and Offline Education Software 

Some software packages are specifically designed to teach a given language. They are 

commercially sold or given out freely, depending on the intentions of their designers. 
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4. Translation Software 

Software for translating words, sentences, or larger pieces of text can also be used for 

language instruction, especially in terms of analyzing the various possible translations, 

homonyms, and synonyms of a particular word. 

5. Text-to-Speech Software 

Text-to-Speech is particularly useful when a student is trying to memorize the pronunciation 

of a given word. The software will speak the given word, and usually offers a choice in 

accents. 

6. Web Conferencing 

Web conferencing with language teachers or native language speakers can allow a student to 

communicate with a proficient speaker. It is frequently used to practice listening and speaking 

skills. 

7. Guided Online Language Courses 

Guided online courses usually reflect traditional university courses, with their exercises, 

lecturing, and testing, except that the students and teachers participate virtually, via the 

Internet, including with the testing and test correction, which is performed digitally. 

8. Watching Subtitled Videos or Movies 

A technique used to acquire vocabulary quickly is the watching of subtitled movies, which can 

be effective as long as the students intentionally take breaks in order to translate, analyze, and 

practice the new vocabulary. 

9. Computer Games 

Recognized by some authors to be an effective language learning tool (Prensky, 2007), 

playing computer games, and engaging in online interaction, can be an entertaining way to 

assimilate a language intuitively. 

Conclusion 

Based on the findings, it can be concluded that the Czech Republic and Slovakia have an average level 

of English proficiency. Based on the EF English Proficiency Index data, it can be concluded that 

Europe, in general, has very strong English language proficiency in comparison to the rest of the 

world. 

According to the Common European Framework of Reference for Languages and the University of 

Cambridge guidelines, it takes about 1,200 guided hours of language study to transition from a non-

speaker to a proficient one. However, this length can be reduced by using modern teaching methods. 

Furthermore, students now have access to tools that promote self-study and language engagement. 

At least nine modern teaching methods can be used to improve an individual’s language skills. These 

methods should be chosen based on the approach that an individual seeks for learning. Each of these 

methods is effective under certain circumstances, so it is relevant for the learner to use their judgement 

to select the optimal learning tools for a given situation. 
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FAIR TRADE AS A TOOL OF CORPORATE SOCIAL RESPONSIBILITY 

Katarína Moravčíková1, Elena Gregová2 

 

Abstract: Fair Trade connects developed countries, where greater sustainability and justice is being sought, with 

the needs of developing countries where economic and social changes are needed most. It enables citizens who 

are consumers to favor the producers of poorer countries. This is a manifestation of humanity that helps 

producers to escape acute poverty and lead dignified lives. Fair trade is becoming a very “hot” topic, not only for 

businesses but also for consumers, who are trending towards buying Fair Trade products. By buying such 

products, customers express solidarity with the producers of Fair Trade products. This article aims to identify the 

importance of Fair Trade. Methods of analysis, synthesis, deduction, and comparison are used to establish the 

current situation of Fair Trade in Slovakia and the Czech Republic, as well as the perception of Fair Trade held 

by Czech and Slovak customers.  

JEL Classification Numbers: M14, M31, M39, DOI: http://dx.doi.org/10.12955/cbup.v4.778 

Keywords: fair trade, corporate social responsibility, customer, product. 

 

Introduction 

Among the major challenges that face developing countries are the continuing small number of jobs, 

lack of healthcare and social security, low wages, weak labor laws, and lack of environmental 

protection. Producers from developing countries around the world sell their products for very low to 

"unfair" prices, while the ideal consumer buys these products at prices that are usually much higher in 

comparison, due to the large number of commercial intermediaries (Hraskova & Bartosova, 2014). 

Hence, the initiative of Fair Trade was created and seeks a fair distribution of income from trade 

between developing and developed countries. The Fair Trade movement was created after World War 

II. The first non-profit organization in the world was an American nongovernmental organization, 

which started trading with poorer countries at the end of the 1940s (Kuldova, 2012). 

Corporate Social Responsibility 

The modern history of Corporate Social Responsibility (CSR) began to develop in the 1950s, when the 

concept of CSR fully penetrated the literature of managers. Howard Rothmann Bowen, who wrote 

“Social Responsibilities of the Businessman” in 1953, is considered the first theorist of the CSR 

concept (Tokarcikova, Bartosova, Kucharcikova, & Durisova, 2014). Rapid development and a 

considerable breath of scope in this concept have resulted in large inconsistencies regarding its 

terminology. Bowen (2013) defines CSR as “the commitment of entrepreneurs to seek such policies, 

make such decisions or carry out such activities that are needed to the objectives and values of our 

society”. According to the European Commission (2001), CSR is “voluntary integration of social and 

ecological interests to daily company activities and interactions with company stakeholders”. 

Kotler and Lee (2005) reported six instruments of CSR activities, through which an enterprise can 

promote the health of society, security, education, and employment, and improve the environment, 

social, and economic development, and other basic human needs and desires. A company can carry 

these out supported by a number of tools, such as: 

1. Campaigns expanding awareness of the social problem, where the company takes the initiative 

to increase awareness through campaigns and particularly, public interest in the social problem 

or issue and persuades them to support the campaign by donating time, volunteering, or giving 

financial or non-financial gifts; 

2. Cause-related marketing, which involves marketing activities associated with community 
projects. A company pays a certain amount of revenue from a particular product for social 

                                                           
1 Katarína Moravčíková, Faculty of Operation and Economics of Transport and Communications,University of Žilina, 
Slovakia, katarina.moravcikova@fpedas.uniza.sk 
2 Elena Gregová, Faculty of Operation and Economy of Transport and Communication, University of Žilina, Slovakia, 

elena.gregova@fpedas.uniza.sk  



CBU INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 
MARCH 23-25, 2016, PRAGUE, CZECH REPUBLIC  WWW.CBUNI.CZ, WWW.JOURNALS.CZ 

 

 341 

activities or non-profit organization. It also tries to attract customers into buying, which 

increases company revenues and profit organization; 

3. Social marketing, which is the development and implementation of campaigns to change 

behavior directed towards improving public health, safety, the environment, or the well-being 

of society; 

4. Corporate philanthropy, which is the direct contribution from enterprises to charity or a social 

problem, most commonly in the form of cash grants, subsidies, or contributions; 

5. Corporate volunteering, an initiative in which the company encourages employees, business 

partners, and members of the franchise to voluntarily donate their time to support local 

organizations and social problems; and 

6. Socially responsible business practices, where the company voluntarily implements business 

activities and investments, through which the conditions in the local community, whether 

social or environmental, are improved. 

Kuldová (2012) assigned two others to these instruments, namely:  

1. Outplacement, which provides support and assistance in placing redundant workers in the 
labor market, to counteract the negative effects of redundancies; and 

2. Fair Trade, where the aim of this partnership between the manufacturer and the buyer is to 

support disadvantaged producers in developing countries by controlling fair trading, labor 

rights, non-use of child labor in the production, and environmental protection, as well as 

disseminating awareness in developed countries about the situation of these producers. 

Fair Trade as a tool of Corporate Social Responsibility  

Fair Trade is an international term used for ethical trading involving small farmers in developing 

countries and to promote sustainability (Masarova, Stefanikova, & Rypakova, 2014). Fair Trade aims to 

help people in third world areas to make a living through their own work and thus free them from the 

poverty carousel. Fair Trade is not just one organization. It is a movement that brings together diverse 

groups of people (Kuldova, 2012). 

There are several definitions of Fair Trade, but the most common is that of the International 

Association, FINE. According to FINE, Fair Trade is: 

 business partnership, which aims to improve the living conditions of the excluded and 

disadvantaged producers in developing countries within the concept of sustainable 

development. It seeks to achieve by providing better trading conditions for producers and 

increase consumer awareness of the situation in the poor developing countries. (Spolecnost pro 

Fair Trade, n.d.)  

According to the World Trade Organization (WTO), Fair Trade is:  

a trading partnership based on dialogue, transparency and respect, which aims to 

achieve greater equity in international trade. It contributes to sustainable development by 

providing better trading conditions and protects the rights of marginalized producers and 

workers especially in countries of the Global South. (Drienikova, Gavalova, & Obadi, 2010, p. 

34)  

The basic objective of Fair Trade is to assist residents in developing countries to live in dignity. The 

many goals closely related with this objective, according to Hejkrlik (2004), and these include: 

 Improve living conditions for producers in developing countries by improving their access to 

markets, strengthening the organizations of primary producers, and purchasing for better 

prices; 
 Promote the development of disadvantaged producers, especially women and traditional 

peoples, and to protect children from labor exploitation; 

 Raise awareness among consumers about the negative impacts of international trade on 

producers, to take advantage of their purchasing power positively (Nadanyiova & Kramarova, 

2013); 

 Lead campaigns for changes in the rules and practice of conventional international trade; 

 Provide quality products at a reasonable price with a guarantee of origin; and 
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 Enable consumers to contribute to the reduction of poverty by buying Fair Trade products. 

The basic range of Fair Trade consists of food commodities, such as coffee, tea, spices, rice, fruit, and 

sugar. The Fair Trade label can also be used for hand-made products. Under the conditions of Fair 

Trade, musical instruments, jewelry, clothing and toys can be bought as well (Spolecnost pro Fair 

Trade, n.d.). 

The majority of consumers around the world buy products from developing countries every day. The 

path of these products to the customer is very demanding (Lehutova, Krizanova, & Kliestik, 2013). In 

the case of Fair Trade this process is more difficult. Fair Trade growers use no chemicals or chemical 

agents; and growing Fair Trade products takes considerable time, and is respectful of nature and 

human health (Bachanova, Corejova, & Rostasova, 2009). Fair Trade growers cooperate in teams 

responsible to them. The grower’s main task is to complete the contract with customers  for at least one 

year. This contract guarantees for the grower and their team that their products will be sold. Then the 

importer, who is a company certified as Fair Trade, becomes involved. This company buys the 

products from the team and distributes them to the countries concerned. Products must be marked by a 

registration mark showing Fair Trade before being on sold to shops (Drienikova et al., 2010). 

There are some differences between Fair Trade and traditional trade. Fair Trade exchange differs from 

traditional trade notably by its basic objectives, i.e. Fair Trade seeks the long-term sustainable 

development of manufacturers and their products, and offers the opportunity for consumers to 

purchase quality products at fair prices. Its main objective is not profit maximization, unlike traditional 

trade, but rather maximizing the satisfaction of small producers as well as consumers (Majerova & 

Krizanova, 2014). A trademark is a guarantee of product quality for the consumer, and includes the 

assurance that the product derives from a Third World country, and is made in accordance with 

environmental protection and without forced or child labor (Spolecnost pro Fair Trade, n.d.). 

The current situation of Fair Trade in Slovakia and Czech Republic  

In recent years, the interest of Czech and Slovak populations for products bearing the Fair Trade label 

has greatly increased. This positive trend can be attributed to increased awareness, and also increased 

public education, regarding several Fair Trade organizations devoted to trade in Slovakia and the 

Czech Republic. Data show an ever increasing turnover in the Czech Republic with increased demand 

for Fair Trade products. Fairtrade Czech Republic and Slovakia publishes an annual report, which 

provides information on the sale of Fair Trade products. The 2014 report showed Czech consumers 

spent a total of €7.5 million in 2014 (Figure 1) for products with the Fair Trade mark. This was a 17% 

increase in retail trade turnover from the previous 2013 year. People increasingly support small-scale 

farmers of the Global South by increasing their consumption of the farmer’s goods (Fairtrade Czech 

Republic and Slovakia, 2014). 

Fairtrade Czech Republic and Slovakia provided the results of the retail trade turnover in Slovakia for 

the first time in 2014, showing total sales of products with the Fair Trade mark in Slovakia of 

1.1 million euros. 

The best-selling Fair Trade product was coffee for several years in the Czech Republic. In 2014, 

190 tons of this commodity, valued at 5.1 million euros, was sold. It constituted 68% of the total retail 

turnover of Fair Trade products (Figure 2). Products from Fair Trade cotton, which constitute 16%, 

and tea, for which consumers spent 0.5 million euros, complete the trinity of best products (Figure 2) 

(Fairtrade Czech Republic and Slovakia, 2014).  

In Slovakia, coffee had the most important position. Revenues from coffee represent 73% of total 

turnover (Figure 3). In second place are cosmetic products with 8%, which differs significantly to the 

Czech market. Following this is tea with 7%, processed foods such as ice cream, cookies, and jams 

with 6%, and cocoa and chocolate with 5% (Figure 3) (Fairtrade Czech Republic and Slovakia, 2014). 

The company, Ipsos, conducted the research project “Perceptions of Corporate Social Responsibility 

and the impact on the reputation of the company” in 2013 in the Czech Republic, on a population 

sample size of 1,019. According to the research, most respondents bought socially responsible 

products, primarily energy-efficient equipment, such as light bulbs and various types of appliances 

(Figure 4). In 2013, more than half the households bought products made from recycled materials and 
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a third bought organic products, while 29% of the Czech respondents focused on Fair Trade products 

(Figure 4) (Ipsos, 2013). 

Figure 1: Development of Fair Trade products retailing in the Czech Republic 

 
 

Source: Fairtrade Czech Republic and Slovakia (2014) 

 

Figure 2: Sale of Fair Trade products in the Czech Republic in 2014 

 

 

 

 

Source: Fairtrade Czech Republic and Slovakia (2014) 

 

Figure 3: Sale of Fair Trade products in Slovakia in 2014 

 

Source: Fairtrade Czech Republic and Slovakia (2014) 
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Figure 4: Purchase of socially responsible products by customers in the Czech Republic in 2013 

 

Source: Ipsos (2013) 

In 2015, the Department of Economics, University of Žilina, conducted a survey called “The 

perception of corporate social responsibility on the part of customers”, which involved 394 Slovak 

respondents. This survey showed that the most social responsibly products purchased in Slovakia 

(80% of respondents) were energy-efficient equipment (Figure 5). The second most frequently 

purchased products were recycled and organic food products (55% of respondents each) followed by 

Fair Trade products that were purchased by 30% of Slovak respondents (Figure 5). 

Figure 5: Purchase of socially responsible products by customers in Slovakia in 2015 

 

 

Source: Authors  

Popularity and interest in Fair Trade products in Slovakia and the Czech Republic is growing, as 

evidenced by the retail trade turnover, which increased from year to year. Fair Trade products were 

bought by about a third of the Czech and Slovak respondents (Figures 4 & 5) with coffee the most 

purchased Fair Trade product (Figures 2 & 3). 

Conclusion 

The Fair Trade concept aims to enable people in developing countries to gain a “decent” life. It 

attempts to ensure that farmers in developing countries are paid the largest percentage from sale of 

their products. Awareness of Slovak and Czech Republic customers on the subject continues to grow, 

as evidenced by the information on the quantity of Fair Trade products purchased by respondents. 



CBU INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 
MARCH 23-25, 2016, PRAGUE, CZECH REPUBLIC  WWW.CBUNI.CZ, WWW.JOURNALS.CZ 

 

 345 

Czech Republic and Slovak consumers have similar interest in Fair Trade products. In both countries, 

coffee is the most popular Fair Trade product. 
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ARTS BASED INITIATIVES AS A HOLISTIC SOLUTION IN BUSINESS 
EDUCATION 

Jeļena Maleško1, Olga Tjurdju2

 

Abstract: Global economic changes have caused employers to look for multidisciplinary and value-driven 

leaders who can provide a holistic development solution for business. Modern business institutions are 

challenged with a paradigm shift towards programs of integrity in applying student-centered holistic approaches 

in the acquisition and development of cross-disciplinary using reflective learning. This study explores the 

holistic effects and arts-based value of practices, integrated into business education for personal and professional 

students’ development. Methods include a long-term research (3-years) involving focus groups, interviews, 

questionnaires, and observations that coincided with a theoretical analysis of conventional methods applicable to 

business education. Results show that arts based initiatives (ABIs) foster integrated development of skills that 

generate a strong holistic effect of multi- and inter-disciplinary. These are combined with powerful personal 

development, as ascertained in 360-degree reviews. It is concluded that an individual’s transformation, achieved 

through ABIs, can impact on team dynamics as well as the organizational strategy and performance, and 

generates a ‘spill-over effect’ between individual, team, organization, and community, thus ascertaining the 

value of holistic approach in business education.  

UDC Classification: 3.378, DOI: http://dx.doi.org/10.12955/cbup.v4.779 

Keywords: holism, ABIs, inter-disciplinary, business education.

 

Introduction 

In today’s rapidly changing economies, organizations are searching for new, innovative strategies and 

managerial approaches to compete and create value. Many researchers state that the successful 21st 

century organizations will be those developing highly integrated creative competencies, able to 

generate and apply new entrepreneurial ideas, and manage and drive their energy and emotional state 

towards value creation dynamics of an enterprising culture (Boyatzis, Stubbs, & Taylor, 2002; Bruch 

& Ghoshal, 2003; Cross, Baker, & Parker, 2003; Gratton, 2011; Steers, Mowday, & Shapiro, 2004). 

An enterprising culture is now considered one of the ‘success pillars’ giving rise to new forms of 

‘sapient’ leadership (Shaughnessy, 2011; Kirby, 2004). In their research, Timmons (1989), Halfhill 

and Nielsen (2007), and Kachra and Schnietz (2008) agreed there was a need for integrated, holistic 

managers who see opportunity, take risk, take charge, create, build, initiate, and achieve. In addition, 

an enterprising culture is fostered by people who are not only comfortable with change, but are 

persistent, enthusiastic, and inspiring, as well as focused on the long-term, use power and influence, 

create learning culture, collaborate, sell ideas, enhance commitments, and use a participative-

collaborative style (Adler, 2006). However, Adler (2006) added that enterprising culture should also 

integrate value dimensions, such as, passion, emotions, hope, morale, imagination, aspiration, and 

creativity as new strategic organizational value drivers. Melé and Sanchez‐Runde (2011) stated that 

integrating business and human facets of management, i.e., personal development and soft skills, 

generates holistic management that promotes core values, such as, emotional awareness, shared 

perspectives, empathetic leadership, benevolence, centeredness, and fulfilment, as well as tolerance, 

flexibility, creativity, authenticity, and integrity. Shefy and Sadler‐Smith (2006) concluded that 

personal change in managers and leaders towards higher integrity of ‘soft’ and ‘hard’ skills in their 

core values may create enterprising culture. This would facilitate a desired change, as well as 

contributing to an organization’s competitive advantage (Michalisin, Karau, & Tangpong, 2004). 

Literature Review 

Holism, a philosophical concept derived from the Greek root ‘holos’, means: a whole with a value 

greater than the sum of its parts (Patterson, 1998). Patterson (1998) identified holism as the ability to 

“self‐organize, self‐renewal and self‐transcendence, ability to assertively integrate with the whole”. A 

holistic approach implies a system where a whole determines how its parts behave in encompassing 
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and integrating multiple layers of meaning and experience. Holistic education engages students in the 

teaching and learning process, encourages personal and collective responsibility in developing the 

whole person, his or her physical, emotional, mental and spiritual levels, i.e., using their ‘multiple 

intelligence’, insight, rationality, logic, emotion, intuition, creativity, a sense of harmony, 

communication, and information from all their senses (Sambamurthy, Bharadwaj, & Grover, 2003). 

While discussing the importance of a holistic approach in business education, Kirby (2004) described 

it as a key tool in creating an enterprising educational environment aimed at integrating the 

development of a student’s ‘multiple intelligence’, inter-disciplinary competencies and ‘soft’ skills, 

multiple perspectives with vision, and other leadership skills. This seems to meet the definition of 

holistic leaders by Melé and Sanchez‐Runde (2011) as those who integrate their inner resources, e.g., 

intellect, insight, intuition, imagination, and outer resources in their natural, social, and political 

environment. Rae (2000) suggested that numerous entrepreneurial and leadership traits can be learnt 

by students engaged in a holistic, enterprising learning environment that provides opportunities to 

examine ethics and values. This in turn ensures a holistic understanding of the business environment 

(Gupta & Bharadwaj, 2013). A holistic approach to business education creates synergies produced 

through interaction and integration of individuals, and engages the resources and environmental 

factors as part of the whole system.  

Harvey and Knight (1996) stated that the fundamental challenge of holistic education is to evoke a 

paradigm shift towards a student-centered integrated approach, by ‘enhancing participants’, ‘adding to 

their capability value’, ‘empowering’, supporting, and challenging thinking in new, creative 

enterprising ventures that ensures higher self-actualization, transformation, and other holistic 

perspectives. Boden and Marton (1998) and Dart and Boulton-Lewis (1998) suggested that the value 

of learning is realized through discovering students’ ways of seeing and treating a phenomenon. 

Another value is students’ recognition of their own knowledge development that builds capabilities for 

them to engage in effective actions in all domains of knowledge. The core values to develop in 

applying a holistic model are commitment, collaboration, and transformation. The factors essential to 

holistic education and their implications are 1) students learn about themselves through reflection, it is 

transformative learning; 2) they learn about relationships using social and emotional ‘literacy’; it 

implies the idea of connections and interdependencies developing interdisciplinary approach to 

education; 3) students learn to overcome difficulties when facing challenges on the way to achieving 

professional and personal growth; and 4) they learn about community as an integral aspect in holistic 

education (e.g., classroom, school, and city) as well as esthetics that encourages them to appreciate 

and enjoy the beauty of the world around them (Weber & Englehart, 2011). 

The purpose of this research is to explore and identify the holistic effects of arts based initiatives 

(ABIs) as an effective integrating and holistic educational tool contributing to synergies of an 

enterprising, innovative, and creative organizational culture; and how the development of these effects 

benefit students engaged in ABIs during their undergraduate studies. 

According to Harvard Business Professor, Rob Austin, “The economy of the future will be about 

creating value and appropriate forms, and no one knows more about the processes for doing that than 

artists” (Austin, 2005, as cited in Adler, 2006). Ottensmeyer (2005) viewed the role of arts in an 

organization as a lever to support and drive organizational changes; increase competencies and 

potential and latent energy; and support development and transformation of tangible and intangible 

infrastructure towards value creation. These dynamics have a tangible effect through personal 

development, and knowledge-based assets, while intangible assets are culture, values, identity, brand 

recognition, morale, and motivation (Nissley, 2010). 

While there is comprehensive research in the holistic effectiveness of ABIs in contributing to the 

corporate world (Darso, 2004), their integration in business education is limited, but no less essential. 

The integration of ABIs in business academic curriculum is seen as a highly effective experiential 

holistic educational tool for developing students’ competencies, skills, and personal characteristics and 

contributing to the institutional enterprising culture in the long-term. Arts based initiatives represent a 

holistic approach to learning since they provide the capacity to combine these major schooling 

functions: 1) transmission of facts, skills, and values; 2) transaction or dialogue between student and 

subject matter, resulting in reconstruction of knowledge; and 3) personal and social transformation 

(Bodwen & Marton, 1998; Dart & Boulton-Lewis, 1998). The Chinese proverb demonstrates the 
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learning process: ‘Tell me and I will forget. Show me and I may remember. But involve me and I will 

understand’. 

The theory of Schiuma (2011) defines ABI as an organizational intervention using some art forms that 

engage people in an art experience within an organizational context. Researchers, Biehl-Missal and 

Berthoin (2011) assumed that ABIs, applied in business educational institutions, contributed a 

substantial holistic educational effect. This is primarily a powerful team-based learning experience that 

engages students both rationally and emotionally through either active or passive participation. It 

addresses issues of business education, which require intuitive thinking, emotional arousal, aesthetic 

understanding, social intelligence, creative capabilities, empathy, and flexibility among other skills 

and abilities. Positioning people in a different context, outside their comfort zone, encourages them to 

explore new ways and opportunities, and provokes thought, reflection, self-assessment, and new and 

different knowledge development (Schiuma, 2011). This leads to new insights, experiences, and skills, 

as well as shifts in applications, thus generating a strong holistic effect of multi- and inter-disciplines 

integrated with powerful personal development. 

Sharma (1999) added that ABIs drive students’ passion for novel ideas, their careful consideration of 

resources, and develops their open-mindedness, original thinking, critique, and reflection. Kanter 

(2004) wrote that ABI participants viewed it as a challenge towards innovation, making them stress 

resilient, enterprising, goal oriented, and seeking cost-efficient solutions. Arts based initiatives are 

reported as unlocking students’ potential and leading to their integral growth, while enhancing their 

understanding of the school and broadening their personal experiences. Kanter (2004)   

As a student-centered holistic mechanism, ABIs represent comprehensive projects that provide 

‘synthesis or aggregation’ of information (Sanyal, 2001); students explore and connect the concepts 

and experiences obtained in the courses, and integrate these into real-life deliverables of practical use. 

Arts based initiatives provoke students’ inner thinking and attitudes in the learning environment, 

allowing students to explore various perspectives simultaneously, reflecting upon and recognizing 

their strengths and weaknesses, exercising a range of abilities, yielding the most empowering, 

introspective, reflective, and intellectually multi-skilled experiences in integrity. 

Creative in their nature, ABIs stimulate and integrate students intellectually and emotionally to 

develop ‘big picture viewing’, insight, and awareness, and foster the necessity and adoption of 

behavioral changes, generating ‘creative intelligence’ and emotional and practical values (Daum, 

2005). As team based activities, ABIs engage a participant’s head and heart in building team cohesion 

through various communications, confidence, and trust (Wali, Severson, & Longoni, 2002). Thus, 

learning becomes much more integrated, as well as meaningful and memorable. South (2009) and 

Nissley (2010) wrote of the ABIs’ holistic value in assisting collective problem-solving under 

pressure. Furthermore, entrepreneurial and leadership competencies, integrated and developed through 

ABIs, are based, not on intellectual or technical abilities, but on managing one’s self, and forming 

relationships with others, i.e., emotional intelligence, such as, self-awareness, self-management, 

improvisation, empathy, and social skills providing the ‘and or also’ solutions for dealing with 

conflict. Arts based initiatives integrate rational-analytical skills with creative flare, resulting in a 

participant expressing new behaviors and this in turn improves relationships as well as the behaviors 

of others and organizations as a whole. Marton (2000) and Buswick (2005) stated that, while driving 

people out of their ‘comfort zone’, ABIs help develop people’s ability to connect with their audience; 

develop empathy, confidence, maturity, and other advanced behaviors for managing the message, and 

discussing, convincing, and creating effective communication, leading to increased commitment. From 

a social point of view, ABIs’ holistic effect is displayed in how students connect with a community 

mind-set and reflect on how their engagement in ABIs also benefits the institution and community at 

large (Steiner & Watson, 2006). This strengthens their social responsibility, ethics, and character 

(Godfrey, Merrill, & Hansen, 2009). Developing identity and understanding of an organization, team, 

and individual business landscapes are other valuable contributions of ABIs to students’ professional, 

personal and emotional integrity (Govekar & Rishi, 2007). 

In summary, Nissley (2010) stated that ABIs provide a unique, but holistic development solution and 

synergy of business skills, integrated with mental and emotional dynamics. Artistic projects foster a 

wide scope of integrated skill development for discovering fresh opportunities to create new 
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knowledge and experiences, and internationalizing them through artistic endeavors that create added 

value for students, institutions, and society from both short- and long-term perspectives. German artist 

and art theorist, Beuys (1975), added that artistic processes and ‘creative’ role models become a 

necessary precondition for personal development, with holistic thinking and employment skills 

provide the integration that other types of intervention lack.  

Arts Based Initiatives (ABIs) Concept in Practice 

According to Professor Schiuma’s theory (Schiuma, 2011), ABI is considered a certain artistic 

initiative, applied and delivered in an academic context of varying scope and tempo. Coupled with 

Schiuma’s three forms of ABIs (intervention, project, and set of projects), this paper’s authors 

identified, for a business educational institution, these following forms of ABIs: 

1. Regularly integrated arts based projects devoted to certain events, performed by students as a 

sustained tradition; and 

2. Arts based activities integrated into the study process.  

As a team-based learning process, engaging people rationally and emotionally, ABIs are viewed as a 

highly integrating and holistic educational tool in developing ‘a new personality’ (Schiuma, 2011). 

Arts based initiatives also lead to new organizational insights and experiences, contributing to the 

synergies of an institution’s culture, due to their ‘spill-over’ effect.  

The authors of this paper assumed that in business educational institutions the ‘spill-over’ effect is 

highly essential because today’s youth are more responsive and enthusiastic towards challenges of 

teamwork, innovation, creativity, self-realization, and emotional engagement. Socially oriented and 

encouraged by the environment (school and community) today’s youth are ready to apply their 

competencies in a different dimension of activities, motivated not only by ABIs, but also by tangible 

results in their professional and personal development. Based on a number of surveys, South (2009) 

described ‘Generation Y’ (today’s students) as tending to blend their studies, work, and personal lives, 

and as fairly impatient, i.e., constantly wanting to develop and be challenged, and prepared for change 

that offers them meaning.  

Figure 1: Arts based initiatives influences on today’s youth 

 

Source: South (2003) 

Researchers, Biehl-Missal and Berthoin (2011) claimed that ABIs may serve, not only as a holistic 

educational tool in business education, but as a ‘spill-over’ effect (as described by Schiuma, 2011) that 

provided an overall holistic effect on the institutional level. This benefit permeated through integrating 

experiential and holistic learning at an individual level and contributing experiential learning at a 

group level, as well as from the increased experience and reach of a higher-level learning environment. 

When combined with reach at an organizational level, the holistic learning effect of ABIs involves a 

free flow of competencies from students with diverse business concepts and experience, providing the 

experience of creative, intuitive, and lateral thinking, and ‘right‐brain’ skill development (Bragg, 

2005). According to Kolb (1984), experiential learning theory (ELT), such as a holistic framework, 

assists students to build upon their individual characteristics, through offerings of the various 
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components of the model that amalgamates the benefits of all to yield a new pedagogical model. 

Schiuma, (2009) and Biehl-Missal and Berthoin (2011) added that ABIs can also induce ‘aesthetic’ 

competence in the wider society in which the organization is embedded. 

It is assumed that the most powerful effects are at the individual level, i.e., student ABI participants; 

with their experiences impacting teams (group level), organizational assets and resources, and further 

impacting the wider society (Schiuma, 2011). 

According to Arts and Business (2004) there are two modes of ABI impacts: technical mode, namely, 

transfer of skills and knowledge, and an inspirational mode, as suggested by Schiuma (2009) of a new 

role model and novel ways of thinking that appear to integrate on both personal and organizational 

levels. A variety of ABI effects on an individual were observed by ABI participants, tutors, and faculty 

personnel. These mainly included training and personal development that generated personal growth 

through knowledge and skills application and development, and included discovering and 

implementing hidden skills, as well as strong emotional transformations. Arts based initiatives, in a 

highly challenging, motivating and holistic learning environment, evoke students to create and 

explore, and generate a significant multi- and interdisciplinary effect of integrating and developing 

professional competencies, personal growth, discovering and implementing hidden skills, gaining 

aesthetic competence, and engaging strong emotional transformations. The initiatives involve 

searching for alternative, better, and unconventional approaches; reflecting on attempts to view an 

issue from a different, broader perspective; learning from mistakes and failures; realizing routes to 

success; relating seemingly unrelated ideas to a problem for generating a solution; and thus, gaining 

the ability to focus on areas in need of change. From an emotional view, while performing in teams in 

new ways, the ABIs include sharing and influencing each other by galvanizing or inspiring, evolving 

new emotions, changing perspectives, causing reflection, critical thinking, and generating passion, 

intensity, and concentration. Such processes lead to better understanding of one-self and colleagues, 

self-discipline, sense of responsibility, self-recognition, and self-esteem. New communication and 

interaction patterns improve communication, team participation, intrinsic motivation, and 

commitment. This in turn affects students’ attitudes towards studies, school, and community, leading 

to further skills and personal development, and creating a ‘spirit of innovation’, creativity, and 

enterprise, i.e., more significant, medium-level, people who initiate effect. Arts based initiatives are 

entertaining, but learning can occur because of ABIs’ holistic effect on students and school (in terms 

of business skills as well as the mental and emotional dynamics), causing individual and group 

transformation, although this effect is limited.  

Arts based initiatives contribute to a continuous learning culture, where students discover new ways of 

experiencing their studies by transferring a wide scope of knowledge, insights, and experiences, to 

develop in a holistic way.  

At the group level, the impacts observed are improved communication, team building and bonding, 

and improved group identity. For example, mutual understanding and shared values can be developed 

by communicating about the artistic experience, work related issues, existing conflicts, and improved 

understanding of the connection between different programs and departments (Biehl-Missal & 

Berthoin, 2011; Styhre & Eriksson, 2008). As highly interactive team based activities, ABIs create 

trust and bonding, prompting people to leave their comfort zones and collaborate in different ways, 

creating group identity, addressing and solving conflicts, and thus improving communication and 

overall relationships between students and individuals of faculties and community, to create shared 

space and values. Arts based initiatives promote cultural values, respect for diversity, trust between 

people, and build cohesion and an ethic of solidarity (Wali, Severson, & Longoni, 2002). Thus, they 

can contribute to a person’s sense of connectedness and generate community organization with 

prestige and absorption of new values and culture.  

At the organizational level, ABIs are expected to develop organizational assets and operational and 

dynamic capabilities (Schiuma, 2011). Tangible assets may be enhanced, e.g., information and 

technology (IT) and communication infrastructure, as well as intangible assets of organizational 

culture, reputation, and morale. This study’s authors believe that continuous integration of ABIs into 

business education affects all dimensions, accelerating creativity, creating capacity for innovation, and 

supporting a holistic approach to learning that leads to creating values, enhanced organizational 
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performance, and an institution’s infrastructural transformation. Uniting people towards the same 

direction creates a long-lasting effect (Schiuma, 2011) that accelerates creativity, innovation, and 

change throughout the organization (Jensen, 2015). According to Arts and Business (2004), the two 

modes, technical and inspirational, integrate all organizational levels. Schiuma (2011) stated that, by 

influencing organizational performance, ABIs can affect the public domain, fostering the growth of 

community spirt and strengthening stakeholder relationships.  

Literature Review: Section Conclusions 

The above review reveals arts-based learning has recently gained recognition as a holistic tool and 

value for students’ professional inter- and multi-disciplinarity, as well as for personal development. In 

existence since the 1950s, ABIs are, only now, gradually being adopted by educational institutions as 

part of curriculum. Nonetheless, little research data is available on the mid- and long-term holistic 

impacts of ABIs, especially for educational institutions. While this indicates a gap in knowledge, it 

also suggests an opportunity for research to explore the notion of ABIs as an educational tool in 

institutions and promote interest in arts-based initiatives in business education.  

Research Process, Methodology, and Design 

This research, exploratory by nature, was conducted over a 3-year period, involving Bachelor level 

students from three different programs, as well as faculty representatives, and members of staff, 

partners, and the public. The primary focus of our data collection and analysis was on both long-term 

(3 years) and short-term (one specific project) artistic activities. Short-term activities were more 

common, and allowed sustained effort and focus of the research topic. The data were collected via 

observations and reflection, questionnaires, focus group discussions, and interviews with all research 

participants and staff. Qualitative data analysis was performed in a deductive manner, i.e., by grouping 

the data to find similarities and differences of opinion and using content and narrative, and grounded 

theory analyses. 

Practical Implications: RISEBA Philosophy 

Established in 1992, in Latvia, the Riga International School of Economics and Business 

Administration (RISEBA) operated as a traditional business school for 15 years, with a strategic aim 

of preparing students for international management careers in Europe. However, the overall economic 

situation and growth in creative sectors required cardinal change to RISEBA’s business model and 

changes to its concept and focus. The RISEBA’s program portfolio shifted from its traditional 

business focus towards communications, media, and architectural studies, with a major block of the 

programs remaining business-oriented. This shift was a pioneering transformation from a small 

business school into a university “where business meets arts”. Aiming to prepare competent and core 

value driven professionals, RISEBA has strived to ensure integrity of study programs that achieve a 

high level of synergy between business and arts. Integrative in its nature, their educational model 

ensures multi- and inter-disciplinarity, enhances student-centered holistic approach to education, and 

encourages an enterprising culture of creativity and innovation, and social cohesion in a multicultural 

environment based on trust, respect, and responsiveness. Such an integrating model provides potential 

opportunities for students and faculty members by continuous exposure and engagement of both, 

dimensions in the integrated arts-based activities and projects of different scales, internal and external, 

and thus fostering innovative, holistic approaches, and the ability to drive and manage novelty and 

change, risk, and diversity. 

Arts-Based Activities and Projects in RISEBA 

In compliance with RISEBA’s innovative concept, in 2013, authors of this paper (also group tutors) 

undertook the initiative of engaging students in different arts-based projects (Table 1) on a regular 

basis with the aim to promote a more creative and innovative learning environment that would 

contribute and benefit a student’s holistic development by integrating their core competencies of 

‘people’ skills and personal, intellectual, and emotional growth, as well as contributing to RISEBA’s 

enterprising culture and arrangement of holistic transformations.  

Throughout all four projects (Table 1, see Appendix) the authors of this paper witnessed a growing 

galvanizing, learning, and emotional effects, generating integration, personal, and group 

transformations in professional and personal dimensions, since students were empowered to create and 
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explore new ways of performing in teams, interacting, sharing, and affecting each other, united by the 

goal of this artistic experience. Tables 2 to 4 summarize the traits and skills, and the cross-dimensional 

and emotional experiences demonstrated in the projects described in Table 1. 

Table 2: Projects affecting students’ personal and professional development 

Areas trained in 

a holistic way 

Reflection, critical thinking, imagination, creativity, enterprise, and new perspectives 

engaging all senses generated passion, determination, and group cohesion; developed self-

discipline, sense of responsibility, commitment, self-confidence and self-esteem. Proved a 

rather long lasting holistic learning effect judging the students’ transformation both at the 

individual and group level. 

Competencies 

and personal 

traits acquired 

in a holistic way 

Development of new knowledge, skills, and personal traits in their integrity and 

transferability; students practically faced the necessity to engage all senses                       

to transfer a wide scope of competencies, insights, and experiences from their          

respective fields of studies to seemingly unrelated ones (business to arts and vice versa), 

thus expanding and integrating not only their core competences and interdisciplinary     

ones, but discovering and implementing new ones, gaining aesthetic competence, new 

values, and awareness of abilities and new possibilities, and engaging strong emotional 

transformations. Higher motivation to create and explore in an innovative and sharing 

way. 

Enhanced areas Created trust, bonding, collaboration, shared vision and values, improved understanding, 

relationships between students, and faculty and community individuals; individual and 

group transformations created by interpersonal and intercultural bonds, networking, and 

lasting inter-institutional bonds.  

General effects Capacity built for new values, innovation, and drive on all levels 
 

Source: Author 
 
 

 
 

 

 
 

 
 

 
 

 

 
 

 

Table 3: 360-degree project assessment for Project 1 
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From tutors’ point of view, the main value of the project was the participants’ self-recognition, self-

motivation, and sense of achievement. It created a ‘can-do’ attitude and appreciation of a creative, 

motivational, and thought provoking power of the arts, which definitely contributed, to the group 

enterprising and inspirational dynamics. The project ignited interest for further artistic endeavors 

benefiting students’ professional and personal development, and contributing to RISEBA’s 

interdisciplinary integrity, with enterprising and innovation driven spirit.  

S
E

L
F

  

Majority of the project’s participants recognized its significant impacts and benefits: improvement of 

core managerial/artistic competencies, ability to manage change and innovation, insights, and 

approaches, general intelligence, self-organization, self-discipline, relationship and conflict 

management, new approaches and perspectives, decision making, team building, cultural awareness, 

ability to motivate and inspire, develop passion and commitment, self-awareness, confidence, all kinds 

of communication, ability to interact and build rapport with the audience, linguistic competencies, and 

technical and operational skills.  

P
E

E
R

  

 

Most participants’ peers emphasized their improvement of managerial skills, communication, 

leadership, and entrepreneurial competencies as well as initiative, creativity, and inspirational 

characteristics, improved tolerance, conflict resolution, and general relations management skills. 

F
A

C
U

L
T

Y
  

Most teachers of the group noticed the project participants’ more active involvement in the study 

activities, their improved understanding of core management and project competencies, communication 

and presentation skills, creative, empathetic and critical attitudes affecting more engaged group 

dynamics. Students became more demanding, critical, and aspiring for creative and innovative tasks, 

initiating those by themselves. Certain development of transferable skills was also noticed. However, 

only very few participants (4) improved their academic grades.  
 

Source: Author 
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Table 4: 360-degree project assessment for Project 2 
 

T
U

T
O

R
  

 
From tutors’ point of view, the main value of the project was the participants’ recognition of their 

potential, professional and personal development, personal and social values; recognition of failures          

as opportunities and learning; drive for challenge, ability to realize the project under a very              

restricted budget. Passion, remarkable emotional strain and engagement of all senses, hard work,        

strive for success, overcoming resistance, bonding, enterprising and inspirational dynamics, open-

mindedness, trust and common sense ensured the project’s success. The project evolved further 

learning, creativity and desire for new artistic endeavors for core participants, other university students 

and faculty.  

 S
E

L
F

 

Improvement of core managerial and entrepreneurial skills, e.g., leadership, planning, organizing, 

delegating, project management, logistics, time management, self-organization, working under pressure, 

multitasking, marketing, advertising, decision-making, conflict-resolution, change management, 

operations management, budgeting, research, team building, idea generation, flexibility, stress 

management, risk management, cultural awareness, communication, interviewing, business ethics, 

linguistic competencies, script writing, directing, acting, editing, shooting, and many other arts related 

skills. They admitted a considerable improvement of self-awareness, confidence, critical thinking, 

creativity and unorthodox approaches, loyalty, tolerance, perseverance, and striving for success. 

Performing outside their comfort zone made them highly emotionally involved and personal 

transformations were reported. 

P
E

E
R

  

 

All participants’ peers were impressed by the project’s successful outcome and emphasized their peers 

had improved professional skills, team-playing, multitasking, initiative, creativity and inspirational 

characteristics, as well as improved communication, tolerance, conflict resolution, and relations 

management skills. Sharing, cooperation, and empathy were also identified as improved.  

F
A

C
U

L
T

Y
  Most teachers appreciated the project participants’ improved professional competencies, especially team 

building, communication and organizational skills, creativity, and improvement of transferable skills. 

Still, personal development appeared to be more impacted by the project, e.g., confidence, initiative, 

intuition, broadened perspectives, unconventional approaches, empathetic attitudes, and critical thinking 

were listed as the most evidently improved and contributing to a more engaged group.  

Source: Author 
 
 

 

Table 5: 360-degree project assessment for Project 3 

T
U

T
O

R
  

 

From tutors’ point of view, the project contributed immensely to participants’ 

professional competencies – improved, acquired, and implemented many new skills, 

especially in marketing and promotion, applying those in variety of functions, which 

was evident of multitasking, transferability, and inter-disciplinarity. Personal 

development was the most rewarding aspect: strive for novelty and challenge, 

autonomy in decision-making and unconventional approaches, self-motivation, strive 

for autonomy, perfection and success, teamwork, trust, effective communication, and 

definitely insightful and inspiring artistic nature, with significant growth of social and 

personal intelligence and integrity. 

S
E

L
F

 

 

 All project participants recognized and appreciated its extraordinary impacts: 

improvement of their professional competencies in management, marketing, 

advertising, entrepreneurship, accounting, logistics, project management, liaison 

management, change and innovation management, operations management, stress 

management, human resource management, business administration, risk 

management, time management, IT, negotiations, spoken and written communication, 

and linguistic competencies. Participants strongly recognized the development of their 

transferable and multitasking skills because of new ways of learning in a new 

environment, and motivation to experiment. Students commented that the project 

contributed significantly to their personal development: they improved self-awareness, 

realized their potential, became more challenging and innovative, ambitious, outgoing, 

confident, flexible, sensitive to arts, insightful, and creative.  
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P
E

E
R

  

 

All participants’ peers were impressed by the project’s extraordinary success and 

expressed their gratitude for the event. Peers reinforced the participants’ self-

evaluation of their professional and personal skills: improved entrepreneurial, 

managerial, leadership, and artistic skills in their growing integrity and transferability. 

Most peers stated that participants’ behavior, attitudes, and emotional transformations 

positively impacted, not only group morale, but also the overall school environment.  

F
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Faculty representatives recognized a considerable improvement of professional 

competencies, especially in marketing, management, project management, and 

communication. Personal development was emphasized, e.g., confidence, insightful 

attitudes, ability to take charge, initiative, critical thinking, imagination, intuition, and 

flexibility. Some faculty members expressed a desire to participate in future ABIs and 

engage in the groups’ academic activities. 

Source: Author 

Results and Discussion: Individual Level 

The most powerful and evident impacts of the holistic value of ABIs for students were the observed 

interpersonal relationships. The students recognized the value of their personal changes and those of 

their peers. Arts based initiatives also generated value for group dynamics and the institution. Students 

also learnt a great deal about themselves and their colleagues and became more passionate about 

further professional and personal growth, as well as school development. Arts based initiatives 

stimulated the students to explore and experiment by engaging in rational and emotional dimensions. 

The initiative to organize ABIs shifted from faculty personnel to students. Arts based initiatives 

broadened the students’ perspectives and ability to think in unconventional ways, discover fresh ways 

of learning in a new environment, and increase motivation, commitment and self-organization. 

Students developed recognition of their own centrality as individuals and members of society. They 

viewed themselves, and were perceived by others, as multifaceted individuals that enhanced their self- 

esteem, self-confidence through achievements, satisfaction, overcoming issues, interactions, and 

communications. They developed new kinds of competencies in new ways, thus generating multi- and 

cross-disciplinary effects, as well as abilities to discover and a desire to build on potential capabilities. 

Students also developed interest in cultural and social issues and engaged professional competencies 

and creative and reflective behaviors, resulting in significant skill transfer. Their creativity, 

imagination, emotional, and inspirational arousal enhanced, while emotional intelligence, empathy and 

tolerance also improved. 

Team Level 

The impacts and holistic value of ABIs for teams was somewhat remarkable due to improved 

communication, understanding, and relationship development and efficiencies. Intensive interaction, 

networking, and common vision, strengthened team cohesion and thus, benefited the learning        

culture. Broadened shared vision evolved unconventional approaches and innovations. Arts based 

initiatives facilitated team interaction and collaboration across functions and cultures, and unified 

diverse ideas and perspectives. The team also developed a socialization process from concept to 

execution, facilitating the synthesis of individual and group vision, identifying the interdependencies 

and connections, and resulting in a common vision. By being engaged in ABIs, the students shared 

and learnt new skills, which facilitated teamwork and collaboration, and developed a deeper personal 

presence and connection among team members, through involvement and commitment.  

Students recognized their personal skills, abilities, and value as team members contributing to the        

team effect, and experienced a strong emotional and inspirational team impact. They also          

appreciated their role and responsibility in maintaining unity and cohesiveness, coordinating and 

integrating their actions very carefully, considering different perspectives, communicating            

different points of view, and examining and making sense of the whole process. Students discussed       

the process and skills learnt and applied. They experienced a complete project process by            

reflecting on and improving skills, and facilitating successful teamwork that accelerated trust and 

bonding.  
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Table 6: 360-degree project assessment for Project 4 

 

T
U

T
O

R
  

 
From tutors’ point of view, the main value of the project was considerably improved 

professional and personal skills, especially planning, organizational and time management 

skills, coordination, delegation, and communication that especially benefited team playing. 

Enhanced leadership, entrepreneurial, and cross-cultural and integrating skills contributed to a 

very successful involvement of new team members, their inspiration, self-recognition, and the 

overall igniting and bonding effect. Prior experience resulted in higher autonomy, sense of 

responsibility and diligence, shift of initiative, increase in creativity, research, artistic skills, 

and language competencies. The project was evident of considerably improved multitasking, 

transferability, and inter-disciplinarity, as well as extraordinary emotional involvement and 

flexibility students who performed and switched between a variety of functions. Integration of 

rational/insightful approaches with intuitive/emotional involvement proved highly effective in 

all aspects of the project. Personal and group development was the most rewarding aspect, 

increasing an individual’s striving for novelty, challenge and success, autonomy, 

commitment, reveal of potential, learning and artistic experience, tolerance, trust, 

interdependence, communication, and self-esteem. 

S
E

L
F

 

 

All project’s participants recognized and appreciated its extraordinary impacts: improvement 

of their professional competencies in management, marketing, entrepreneurship, logistics, 

project management, liaison management, change and operations management, stress 

management, human resource management, time management, negotiation, communication, 

and linguistic and cross-cultural competencies. Participants recognized further development 

of their transferable and multitasking skills. They commented on their considerable personal 

development effect: self-awareness, self-esteem, recognition and realization of their potential, 

increased challenge and creativity, confidence, flexibility, improved relationship, empathy, 

and sensitivity to arts. Some participants stated they became involved in the entrepreneurial 

activities due to artistic projects.  

P
E

E
R

  

 

All participants’ peers were impressed by the project’s extraordinary success and expressed 

their admiration; peers reinforced the participants’ self-evaluation of their professional and 

personal growth in improved entrepreneurial, managerial, leadership and artistic skills in their 

growing integrity, and transferability. Most peers stated that participants positively impacted, 

not only group morale, but also the overall environment. 
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Faculty representatives recognized the participants’ maturity, further professional and cross-

dimensional competencies, especially in project management, and communication. Personal 

development was emphasized, e.g., confidence, insightful attitudes, ability to take charge, 

initiative, critical thinking, ‘big picture’ viewing, flexibility, and teamwork. More faculty 

members recognized the ABIs’ strong holistic value in business education; some staff started 

engaging ABIs in their groups’ academic activities. 

Source: Author 

Institution Level 

The ABIs’ integrating effect was noticeable in the improved communication and collaboration 

between individuals at all institutional levels and functions. The ABIs helped to bridge cultural 

differences, facilitating rational thinking across cultures, and encouraged innovation and change. Arts 

based initiatives integrated and developed tangible and intangible assets, e.g., IT, communication, 

morale, and culture. They improved the learning climate, motivated more students to participate in the 

ABIs, motivated staff and faculty representatives to use the ABIs as a holistic tool, and unified diverse 

ways of thinking and creating new meaning. Arts based initiatives developed identity and recognition 

for the institution by enhancing competitiveness, helping adaptation to change, proactively shaping 

strategies, building trust, understanding, support, and connected teams, and improving commitment. 

They also contributed to shared vision and values of generating new ones, changing mind-sets, and 

attitudes driving innovation and change. Arts based initiatives strengthened commitment through 
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recognition and inspiration by schools, and in team dynamics, increased innovative effectiveness and 

shared vision, which are closely related.  

Community Level 

Arts based initiatives’ effect on community was also observed in the prolonged arousal of interest and 

inspiration, improved relationships among stakeholders, aesthetic awareness, overall community spirit, 

and motivation to apply ABIs in organizations and institutions.  

Holistic Value Created by Integrated Effects  

The research findings showed the holistic value of the integrated effects of ABIs, with students’ 

displaying enhanced recognition of themselves as citizens, who were able to influence the institution 

and the socio-economic and natural environment they interacted with. In addition, the environment 

also affected these ABIs institutions’ and students’ values and perceptions of culture and behavior in a 

new way. Therefore, it may be concluded that ABIs affected the environment and caused, not only a 

‘spill-over effect’ (as described by Schiuma, 2011) but generated a ‘holistic value of a collective 

vision’ (Taylor & Ladkin, 2009). Furthermore, involvement in ABIs affected faculty members, to a 

great extent, expanding their boundaries, scope of competencies, discovering their potential, new 

opportunities, and values of teaching and learning methods, which also indicated ABIs’ holistic value 

on faculty. 

Research Limitations 

Arts based initiatives, their promotion and encouragement of staff to implement such required efforts 

and commitment of university administration have associated costs. Arts based initiatives required a 

curriculum re-structure to allow for additional activities and this affected the cost of the specialized 

learning. The ABIs have more elaborate program requirements and thus, can be difficult to implement 

due to faculty resistance, with poorly executed projects likely to jeopardize the reputation of an 

institution. It was difficult to measure and evaluate ABIs’ impact due to their complex nature, 

influence of other factors, and outcomes that usually have delayed effects. Artistic processes cannot be 

fully controlled and results may reflect confounding effects. Ideally, ABIs require the freedom, trust, 

as well as the specific knowledge, skills, and (mainly) personality type to manage them.  

The discussion and results of this study, suggest a need for further co-operative study with 

independent researchers, committed to evaluate the effectiveness of artistic interventions, to gather and 

analyze data and identify potential barriers and difficulties in promoting ABIs. It is also necessary to 

seek further understanding of all stakeholders’ values regarding ABIs and the preferred conditions for 

using ABIs, as well as the limitations and the appropriate forms of ABIs to generate these values and 

conditions. A more (self-) critical study that uses a participative research methodology and a mix of 

methods, such as action-evaluation research, case studies, and interviews (Antal, 2009), and other 

innovative arts-based methods is also proposed. Management needs to develop its capacity to create 

the environments in which students can engage with the arts. In concurrence with Senge (1994), the 

authors admit that students need personal mastery, i.e., empowerment to create and explore; mental 

models to challenge and find new ways of performing; team learning where most decisions are made 

by groups so they learn and explore together; shared vision; systems of thinking for understanding of 

how the actions from one team, program, study, or course would impact others. It is also important to 

develop and improve infrastructural mechanisms so that people have the resources, i.e., the ABIs, that 

they need to build new skills. 

Conclusion 

The holistic effects and value of ABIs in business education is notable as they provoke new thinking 

and reflection, emotional arousal, and transformation. Arts based initiatives generate transferability of 

knowledge and skills, create aesthetic and cultural awareness and values, foster students’ and 

organizational resolve for innovation, creativity and lifelong learning. They also create challenges and 

seek changes to routines, overcome anxieties and resistance, and enhance aspirations for the future. 

Arts based initiatives build capacity for new values, innovation, and drive on all levels of networking 

to increase visibility and generate interest of potential students and partners. The significance of 

human values provided by and generated through ABIs reflects the holistic value they provide for 

interrelationships between individuals, groups and organizations, as well as their value for society.  
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Appendix 

Table 1: Projects overview and scope 

Name Description Activities  Participants 

1.United 

Colors of 

Valentine 

(Feb 

2014) 

40-minute performance staged on 

RISEBA premises for fellow-students, 

faculty and administration (audience 

100 people). Plot based on most 

famous, classical love stories of 

different cultures, e.g., Romeo and 

Juliet, Notre-Dame de Paris, The Gift 

of the Magi, Tristan and Izolde, 

Turaidas Roze also included scenes 

from different cultures’ traditions 

related to romantic relationship in older 

times and today 

The project involved a lot of arts-

based activities (script writing, 

directing, performing, 

scenography, video and music 

design, premises decoration) and 

business activities (planning, 

organizing, budgeting, team 

building, problem solving, 

communication, promotion) 

30 students 

(EBS and 

AVM) 

2 tutors 

2. Great 

Brits in 

Latvia in 

the Past 

and 

Present 

(Oct- Nov 

2014) 

In scope of a 7-day ‘’British Week’’ 

project 2 films created:  

Tribute to Sir George Armistead, 

4th Mayor of Riga (1901-1912) – a 

20-minute film based on historical 

facts, documents, and evidences  

Students’ interviews of key 

executives representing the British 

companies in Latvia shot in their 

respective premises 

Project design and management, 

business plan, budgeting, 

information research, analysis and 

processing, script writing, 

directing, performing, camera 

work, shooting, editing, footage, 

video and music design, technical 

support, different kinds of liaison 

and communication, promotional 

activities, event management, 

logistics. 

35 students 

(EBS and 

AVM) 

1 tutor 

3. 

‘Black’ 

Valentine 

party 

(Feb 

2015) 

St Valentine’s party - the event that 

included a 120-minute musical 

performance followed by the students’ 

concert, games, competitions, lottery 

and a disco – audience of about 700 

people 

Project design and management, 

business plan, budgeting, 

information research, script 

writing, directing, performing, 

Heavy and diverse promotion was 

organized to attract students from 

other universities, sponsors, 

catering companies and charity - 

RISEBA students had a full 

autonomy working at the project 

for 3 months, still coordinated and 

assisted by the tutors and 

administration. 

50 students 

(EBS, 

AVM, 

Project 

Mng) 

2 tutors 

4. 

Guy 

Fawkes 

Night 

(Nov 

2015) 

In scope of a 7-day ‘’British Week’’ 

project a theatrical performance staged 

on RISEBA premises for BritCham and 

their members to celebrate one of the 

major British traditions. First year 

students’ 1st arts based project 

involvement. 

The project involved a lot of arts-

based activities (script writing, 

directing, performing, 

scenography, video and music 

design, premises decoration) and 

business activities (project 

management, logistics, planning, 

organizing, budgeting, team 

building, problem solving, 

communication, conflict 

resolution, promotion)  

30 students 

(EBS, 

AVM, 

ERASMUS 

stud.) 

1 tutor 

 

 

Source: Author 
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ALBA IULIA-LUMEA NOUĂ SITE (ROMANIA): HISTORICAL EVOLUTION FROM 
NEOLITHIC SETTLEMENT TO A MODERN RECREATION AREA 

Ioana Borca1, Mihai Gligor2, Cornel Tatai-Baltă3 

 
Abstract: This article highlights the archaeological and geographical importance of the Alba Iulia-Lumea Nouă 

settlement and its functional development throughout history. Situated in a millenary city, the settlement displays 

obvious traces of the contribution of the civilizations that transformed and adapted the local geographical 

features according to their constant changing needs. Prehistoric and modern elements from painted pottery and 

the distinctive mortuary practices of various Neolithic and Eneolithic cultures, the 18th and 19th century military 

plans, together with Arthur Bach’s collection of photos illustrating a 20th century park, reveal the true value of 

this site. Drawing on these resources, we present a historical landscape analysis of the Neolithic to Modern Ages 

in the context of cultural change. 

UDC Classification: 94(3/9), DOI: http://dx.doi.org/10.12955/cbup.v4.780 

Keywords: Alba Iulia-Lumea Nouă, prehistoric archaeology, landscape, modern garden. 

 
Introduction 

The main purpose of this paper is to gather viable information in situ to reassemble historical 

information about a particular green space and its connection to the landscape. An essential aspect of 

this study relates to the forgotten origins of the ancient settlement founded at this green space. The 

study aims to reveal this settlement’s genesis and analyze the social, cultural, and climatic 

environment that favored human existence in this area. Evlia Çelebi wrote, in his famous 17th century 

“Seyâhatnâme”, of Alba Iulia as being a pleasant city with fresh water, beautiful gardens, and wines 

(Moga, 1987). In terms of landscape design within the city and its surroundings, reference can be 

made to remarkable Roman medieval and modern gardens that have been noted throughout various 

historical periods and which can still be admired today. One such site is Lumea Nouă, which has been 

a subject of study for over 70 years. Archaeologists have established this site as one of human 

habitation since the mid-Neolithic, based on traces of dwellings, archaeological artefacts, and faunal, 

botanical, and human remains. It has been inferred that in prehistoric times the inhabitants were 

farmers who tended livestock and manufactured artefacts (pottery, bone and horn tools and jewelry, 

lithic tools and weapons, and anthropomorphic and zoomorphic clay figurines). In addition, they were 

the bearers of Vinča, Lumea Nouă, Turdaș, Foeni, Petrești, and Coțofeni culture (Berciu 1968; Gligor, 

2003; 2007; 2009). In the Neolithic and Eneolithic periods, the species of wheat cultivated at Lumea 

Nouă were Triticum dicoccum and Triticum aestivum. Traces of Fabaceae family (legume) cultivation 

have also been observed, specifically of Vicia ervilia, an ancient roman crop, known to have been used 

in rudiment production, as well as for food. Remains of Cornus sp. (dogwood) indicate its use in the 

diet of the ancient inhabitants. Wild plants like Chenopodium sp. (goosefoots) had an important role, 

assuming that those who consumed it were aware of the plant’s nutritional properties (Ciută, 2009; 

Gligor, 2009). 

During the Habsburg Empire, several surveys were completed that were relevant to urban planning 

and future development of the site (Figure 1). The Austrian map that describes Lumea Nouă as Neue 

Welt (Figure 2) and refers to a swampy region is particularly relevant to this study. From a Neolithic 

settlement to a Bishop’s Summer Garden in the Middle Ages, and then a 20th century restaurant, 

Lumea Nouă has undergone numerous transformations throughout the ages and has changed function 

as the physical and social needs of its resident humans developed. 

Geographical Landmarks 

The Alba Iulia-Lumea Nouă site is part of Alba County, a region of Transylvania (Romania). Situated 

in the north-east of the famous historical city, on the second terrace of the Mureş River, it is known to 

have a special relationship with the surrounding area. The local environmental conditions, such as the 

microclimate, hydrography, soil characteristics, climate, flora, and fauna, are described below. 
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Figure 1: First Military Survey (1763-1787) - Kalsburg 

   

Source: Mapire (2016) 

Figure 2: Second Military Survey (1806-1869) - Karlsburg 

 

Source: Mapire (2016)  
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The presence of water probably encouraged the original inhabitants to form permanent settlements at 

the site. The River Mureș, currently 3.5 km away, was presumed to have been closer in prehistory, and 

the course of the Ampoi, a tributary of the Mureș, was in proximity of the site (Gligor, 2009).  

The site’s location on the second terrace of the city’s main river has a meteorological effect on the 

microclimate, encouraging thermal inversion and formation of fog during cold seasons. Different 

types of soil are found on either side of the river, but alluvial soils are dominant due to the mechanical 

action of the once-navigable watercourse. 

The deciduous forest is an essential presence in the landscape. The vegetation is today represented by 

Quercus sp. (oak), but in the Neolithic period it consisted of mixed spruce with hazelnut and oak 

phases (Gligor, 2009). In the former Bishop’s garden, beautiful ancient trees, mostly oaks, can still be 

admired, but otherwise the area is now basic agricultural land (Figure 3). 

Figure 3: Aerial view of Lumea Nouă 

                      

Source: Google Maps (2016) 

Archaeological Site  

The Neolithic and Eneolithic settlement of Alba Iulia-Lumea Nouă was discovered by chance in 1942, 

while town planning works were being carried out. Since the 1940s, several archaeological campaigns 

have taken place at the site. Following extensive archaeological excavations and the establishment of 

research units in various parts of the site, the size of the settlement area was determined as more than 

40 ha (Figure 3). Based on stratigraphical information, the earliest inhabitation at Lumea Nouă was by 

members of the Vinča cultural group. Up to the present time, the technique of bichrome and trichrome 

painting has been the only decorative approach safely attributed to the Lumea Nouă culture. The latest 

research provided proof of intense habitation by the Foeni cultural group, who formed the first 

Eneolithic communities in the intra-Carpathian area. Communities of the Petreşti, creators of an 

outstanding Transylvanian Eneolithic civilization, have also been identified, mostly through painted 

pottery that has been attributed to them (Gligor 2003; 2007; 2009). 

A distinctive funerary complex that attests to mortuary practices unique to the present-day territory of 

Romania, has been the focus of recent research. Rescue excavations have so far uncovered three burial 
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pits (in 2003, 2005, and 2011) containing disarticulated skeletal remains. Osteoarchaeological 

analyses have determined the presence of children, and male and female adults. Research established 

the MNI (Minimum Number of Individuals) for the entire skeletal collection was 85. At least ten 

adults in the Lumea Nouă assemblage displayed blunt force trauma to the skull in the form of 

depression fractures. Other archaeological material associated with the funerary discoveries was 

classified as originating from the Foeni culture (Gligor, 2009, 2010, 2013; Gligor, Roșu, & Panaitescu, 

2012). The chronological timeframe indicated by the Accelerator Mass Spectrometry (AMS) dating of 

material taken from the skeletal remains was 4600 to 4450 calibrated years before Christ (cal BC). 

One possible explanation for the distinctive mortuary practices found here is that Alba Iulia-Lumea 

Nouă was a ceremonial center, where early Eneolithic communities practiced organized burial, 

perhaps as part of a sacrificial ritual (Gligor, 2010, 2013, 2014; Gligor & McLeod 2014; Gligor & 

McLeod, 2015). 

A Recreational Garden in the Modern Age 

Lumea Nouă, otherwise Neue Welt (in German), New World (in English), or Ujvilág (in Hungarian), 

was mentioned in the second military survey (1806-1869). The property had belonged to the Roman 

Catholic Bishopric since Medieval times. To the east of Lumea Nouă, which was now the Bishop’s 

Summer Garden, appeared a place called Prater, which was a hunting park (Stanciu, 2015). In the 20th 

century, the church domain was accessible to the public through a terrace and park, which was 

popular. Members of high society came to Lumea Nouă to relax and play sports, just like they would 

in any other large city of that time. The forest, fishponds, and boating wharfs created a space with 

multiple functions like no other in Alba Iulia. Transylvanian landscape design, from the Habsburg 

Empire period, reflected knowledge of gardening techniques, and a love for tradition, with a great 

interest in horticulture manifesting through the cultivation of new plants (Iliescu, 2008; 2014).  

Sub Arini Park (Sibiu) and Dumbrava Furcilor Promenada Park (Cluj-Napoca) are just two examples 

of the kind of outstanding works of art that the 19th century offered to citizens (Milea, 2011). Public 

access and morphological characteristics, such as the swampy region (Sub Arini) or proximity to the 

river (Someș - Promenada Park Dumbrava Furcilor), resemble that of Lumea Nouă. Each of these 

parks developed in a unique way, within and outside the city, with the same purpose: to create 

functional green space. 

In the interwar period, the place was especially destined for leisure activities, such as forest walks, 

admiring ancient trees, tennis playing, or paddling in the lake.  

However, in 1965 the Communist regime once more changed the function of Lumea Nouă, converting 

it into the Roman Catholic Bishopric farm that still exists today (Timonea, 2015). Converting this 

beautiful park into a farm meant restriction of public access. In addition, many landscape features 

either disappeared or became degraded and thus, this phase involved great loss, in terms of access to 

green spaces and places of natural beauty for the community. 

The Landscape Design of Lumea Nouă 20th Century Gardens 

Arthur Bach’s collection of photographs of Lumea Nouă (Figure 4) show useful historical insight into 

the 20th century gardens. The photographs create a pathway back in time through which we can 

admire the horticultural and material elements of the gardens, as well as analyze the landscape and 

identify some general aspects. For example, upon entry, romantic and rustic elements welcomed the 

visitors in the garden, which indicated a mixed design style. Narrow paths, leading to the main 

buildings, along with the alignment of trees and bushes, suggested a geometric style, while irregular 

forms and the presence of massive groupings were further features of the landscape design. The 

variety of flora, including trees, shrubs, and flowers, indicated a preoccupation with horticulture that 

probably began in the days of the Bishop’s Summer garden (judging by the size of some trees), and 

was advanced during the Modern Age (Cserni, 1888). Wood, along with water, was the most 

represented element in the landscape, and created a subtle transition between the natural environment 

and garden. The three lakes, designed for paddling, and as fishponds, had both regular and irregular 

shapes. Today, only two are filled with water, reminiscent of the romantic ambiance of the garden’s 

past. Betula pendula (silver birch) was widely used in the fences, giving the garden a countryside 

feeling. The same sensation would have been encountered on the terrace, where the outdoor wooden 

furniture would have been used during festival seasons. The landscape design transcended the idea of 
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a garden more appropriately than of a park, although the space was not, logistically, large enough to 

be categorized as such. The use of groupings, lines, individual planting, and floral patterns in the 

design showed a particular way of managing spatial relationships to create a historic entity within 

Alba Iulia.  

Figure 4: Arthur Bach's Photographic Collection of Lumea Nouă 

            
 

            
 

           
 

            

Source: Stanciu (2015) 
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The monotone rhythm was successfully broken by creating flower beds and borders or slopes in the 

plane of sight, which to the human eye induced a gentle play between contrasting elements of large 

and small. A photo of a composition involving a half buried pot showed reminiscence of an Islamic 

garden, while the design idea of planting an orchard below the level of paths facilitated both 

admiration and fruit picking. 

Analysis of morphological characteristics of the flora in these photographs, such as bark, leaves, 

inflorescence, and habitus led to the conclusive identification of 13 species including trees, bushes, 

and flowers, most of them typical for the local pedoclimatic conditions. The swampy region appeared 

to be favored by species, such as Populus sp., Salix sp., and Fraxinus sp., near the lakes, along with 

undetermined water plants. In sunny places, close to the terrace and around the entrance of the 

building, the photographs captured impressive examples of Tilia sp. and Juglans sp., while on the 

slopes they showed Abies sp., Juniperus sp., and Thuja sp. An area for exotic species was 

characterized by potted Cordyline sp. and Phoenix canariensis, placed in the most transited area, the 

terrace. Hibiscus syriacus and Rosa sp. followed narrow paths that were adorned with Pelargonium sp. 

beds that would have bordered the garden during the summer. 

Most likely, the number of species would have greatly exceeded these 13 examples, but the level of 

detail in the black and white photos did not, at the time of this study, permit confident identification of 

any other species. Despite this limitation, the collection offers insight into a historic place of leisure 

applicable to the last century.    

Conclusion 

This study presented an archaeological settlement as an open anthropology book that changed in 

function as society around it changed through history. Natural resources of water, woodland, and rich 

soils were among the elements that sustained a particular segment of civilization. In modern times, 

Lumea Nouă has become a source of inspiration regarding garden design, especially of the early 20th 

century, and has retained the unique heritage of our prehistoric ancestors.  

There is nothing more important in understanding a historical profile of a site than finding its roots, to 

know the cultural context that interacted with and influenced different ages while still allowing it to 

develop in contemporary history. Otherwise the landscape is submitted to a feared enemy of 

humankind: oblivion. 
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SEARCHING FOR WAYS OF IMPROVING TEENAGERS’ TOLERANCE: 
DETERMINATION BY MULTIETHNIC ENVIRONMENT 

Tatiana Voronchenko1, Nina Vinogradova2 

 

Abstract: The coexistence of people of different cultures within a state, as a consequence of mass migration, has 

created an urgent need to identify ways to promote effective interethnic dialogue and harmonic social 

relationships. This study examines the problem exemplified in the multiethnic Transbaikal region of the Russian 

Federation, where more than one hundred nationalities cohabit. The paper illuminates the notion of tolerance, 

and interprets an array of sociological data to analyze the level of teenagers’ tolerance in a multiethnic 

environment. Methods of study include a research survey, correlation analysis, and a s ystematic approach to 

interpreting results. Modern education systems require institutions to be competent in providing conditions for 

the formation of tolerance as a quality in a teenager’s personality. The results of this research show that a 

multiethnic environment provides an effective context for a teenager to form and improve tolerance through 

interethnic dialogue, and that special pedagogical strategies in educational institutions could contribute to 

improving cultural awareness and peaceful coexistence. 

UDC Classification: 37.04, DOI: http://dx.doi.org/10.12955/cbup.v4.781 

Keywords: teenagers’ education, teenagers’ tolerance, ethnopedagogy, multiethnic environment, ethno-contact.

 

Introduction 

The purpose of this study is to explore the way in which tolerance determines interpersonal and 

intergroup relationships among teenagers in educational institutions and how teenagers’ tolerance 

develops through interethnic dialogue. The design of this study involves a sociological survey of 

teenagers in a multinational environment. The Transbaikal region of the Russian Federation is an 

example of a multinational environment where contact between multiple ethnic groups exists. In this 

region, more than one hundred people coexist in an area of mostly Russian people, but also indigenous 

(Buryat and Evenk peoples) and numerous migrants of different nationalities who arrived during 

various phases of history. The subjects of the sociological survey are teenagers from multinational and 

mono-ethnic families.  

Tolerance is becoming an increasingly urgent issue for education, as well as other humanitarian 

studies. One of the most important tasks of modern educational institutions is to develop tolerance as a 

quality in a person. We agree with the position of Afdal (2005), who states “Indirectly, tolerance is 

educated through the development of the students’ personality. Students with realistic self-esteem, 

high degree of self-actualization and low degree of dogmatism score high on tolerance. Education that 

fosters these personality traits, therefore indirectly fosters tolerance” (p. 132). The school and teenage 

years are the most favorable periods for the formation of such a significant quality as tolerance. 

Development of tolerance as an educational goal allows acquisition of positive personal elements, 

such as the understanding of cultural diversity, as well as different norms, beliefs, customs, and 

traditions.  

Tolerance is the norm of a “civilized compromise” (Zolotukhin, 2003) that requires interaction of 

people with different tastes, attitudes, and values to overcome ethnic and national tensions and social 

conflicts. The sociologist Wilk-Wos (2010) writes that “an effective and constructive dialogue 

between people and cultures is necessary for any multicultural society to function. Intercultural 

communication helps to understand other cultures better, leads to wider recognition of cultural 

heritage, tolerance and full respect for different cultural, linguistic, ethnic and religious groups” (p. 

82). Müller (2012) concedes the point that “interethnic contact is considered a potent tool for the 
generation of interethnic understanding and tolerance” (p. 425). Drawing on these ideas, we consider 

that the notions of tolerance and intercultural dialogue are tightly intertwined.  

According to Walzer (1997), tolerance includes, but is not limited to, indulgence. Tolerance involves 

the preservation of a teenager’s individual identity. It is dynamic and presupposes a spiritual openness 

and a position of recognition in activities. It presupposes, as Banks (2015) writes that:  
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To become effective citizens within their nation and the world, students need clarified and 

reflective cultural, national, regional, and global identities; democratic attitudes and values; and 

the knowledge required to function effectively within their own and other cultural groups within 

national and global contexts. (p. 33)  

Tolerance means recognition and an understanding that a person has a right to follow different views, 

values, and culture. Intolerant attitudes contribute to conflicts, ethno-centrism, xenophobia, aggressive 

nationalism, and discrimination. 

Methodology 

This study draws on theories of modern educationalists concerning the special role of education and 

educational institutions in distributing tolerance in society (Zinov’yev, 2001; Godwin, Ausbrooks & 

Martinez, 2001; McKinnon & Castiglione, 2003; Zagorulya, 2003; Wan, 2006; Sardoč, 2010). We 

follow the tolerance structure of the philosopher, Glebkin (2000), who presented four components: 

cognitive, emotional and evaluative, axiological, and activity-based. The activity-based component is 

the general focus of our study as it supposes that tolerance can be achieved by a teenager’s activity 

involving intercultural dialogue and communication at educational institutions. 

A teenager’s communicative tolerance can be approached by using the concept of ethnopedagogy. The 

educationalist Arsaliev (2013) considered the following for ethnopedagogy:  

Interdisciplinary area of scientific knowledge, formed at the intersection of philosophy, pedagogy, 

ethnography, ethnic culture, ethnic psychology, which studies the traditional culture and pedagogy 

of ethnic communities in order to identify common patterns of their formation and development, 

opportunities of their rich educational potential in modern teaching and upbringing systems. (p. 9)  

The approach of ethnopedagogy helps in comprehending the environments where contact among 

multiple ethnic groups exists along with communicative tolerance. Ethnopedagogical technologies are 

aimed at cultural adaptation of children from diverse groups, the development of interethnic dialogue, 

and productive communication among people of different cultures.  

We consider communicative tolerance as the basic quality of a person displayed in human 

communication through mutual understanding, cooperation, and cultural awareness “without 

aggressive protecting actions” (Grebenets, 2013, p. 18). As Mambetova (2009) states, “communicative 

tolerance is determined by life experience and moral principles” (p. 23). We used a survey and 

questionnaire method and drew on the works of Fowler (2002), Kreuger and Neuman (2006), and 

Creswell (2013) in discussing the results of this sociological survey. A correlation analysis was used to 

process the information collected. A systematic approach aided the interpretation of results. 

Results 

Teenage years are the most critical period for developing and strengthening tolerance as a quality in a 

person. Further, tolerance does not develop but rather transforms with social, political, economic, and 

demographic conditions of a particular ethnic group. The researchers Kozlova (2010) and 

Kondrykinskaya (2005) argued that acquisition of culture and awareness of ethnic characteristics of 

the community, in the context of philosophical positions of “me and the world” and “we are in the 

world of other people”, create a system of tolerance. In this case, the interiorization of a person’s 

ethnic values occurs within a multiethnic environment. The ability to reflect on the external reality and 

the world of wide social relationships affects the formation of a teenager’s inner world, optimizing his 

or her life in terms of specific ethnic reality (Khotinets, 2011). We share the position of Kon (1984), 

who regarded communication as having the highest position in forming tolerance, because it assigns 

certain human ideas, values, and attitudes towards reality. Both heterogeneity and homogeneity of the 

ethnic and cultural environment significantly affect the formation of tolerance.  

Multiethnic environments influence a teenager’s communicative tolerance. Multiethnic environments 

are environments where multiple ethnic groups interact, with families mostly from diverse cultures, 

and interethnic communication provides a teenager with more opportunities for interethnic 

understanding and tolerance. Tolerance in communication is characterized by non-aggressive 

behavior, positive dealings in conflicting situations, preservation of dignity, and use of speech 

utterances that make communication more immediate and free of charges and claims against one 

another.  
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Voronchenko and Vinogradova (2014) organized a sociological survey to trace interethnic situations 

among young people in the region. It aimed to study the impact of environments of multiple ethnic 

groups on the formation of tolerance. It involved in the Transbaikal region (a nationally heterogeneous 

environment). The subjects were teenagers of 12-15 years (total sample 160), involving three groups: 

 Group 1 – teenagers from multinational families in nationally heterogeneous environment 

(Chita city); 

 Group 2 – teenagers from monoethnic families in nationally heterogeneous environment (Chita 

city); 

 Group 3 – teenagers from monoethnic families in nationally homogeneous environment (Agin-

Buryat district). 

The questionnaire was aimed at defining the type and level of teenagers’ communicative tolerance. It 

showed 16.0% of teenagers from Group 1, 3.6% from Group 2, and 7.1% from Group 3 preferred their 

own ethnic group and would wait for trouble to start on the part of other nationalities, while 

experiencing tension and irritation in dialogue with representatives of other ethnic groups (indicating 

intolerance and ethno-centrism). Irrespective of the type of family and ethnic characteristics of the 

environment, the majority of teenagers showed a positive attitude towards other nationalities as well as 

their own, and respected other cultural values. However, teenagers from the multinational families in 

the nationally heterogeneous environment showed ethno-centrism to a greater degree than teenagers 

from other groups, which displayed a lower development of tolerance. 

One part of the questionnaire referred to the study of interethnic tolerance. The list contained questions 

concerning teenagers’ attitude to representatives of different nationalities. Respondents answered the 

question: “Do you have a dislike to people of different nationality?”, with “do not have” in 77.5% of 

the cases. This attitude towards representatives of other nationalities indicated that teenagers regarded 

all person as equal in position.  

Most respondents “have friends” among people of other nationalities. Answers for the question “Are 

there any people of other nationalities among your close friends?” included “yes, of course” in 70.8% 

of the cases, “no, there are not, have a dislike” in 10.0%. The latter was explained by “I do not like 

their appearance, behavioral pattern, traits” in 9.8% of cases, while 2.0% of respondents chose “These 

people break the laws and norms of behavior”.  

The question “Are you willing to cooperate with people of other nationalities in certain situations?” 

queried the level of a respondent’s readiness for tolerant behavior during interaction. Results showed 

high levels of readiness, with responses of “ready to invite them to house” in 43.7%, “ready to work 

with them in the same group” in 52.9%, “ready to spend with them spare time” in 33.6% (with a 

degree of restraint), and “ready to stand for them when they are unfairly criticized by people of my 

nationality” in 43.7% of cases. 

The question: “Have you encountered cases of human humiliation caused by nationality or religion?”, 

had the following answers: “yes, heard from friends” and “yes, saw on TV” in 42.5%, “yes, seen it 

myself” in 18.3%, and “no, never encountered” in 16.7% of cases. The question about cases of 

intolerance in modern society had the following answers: “have not encountered any cases of 

intolerance” in 45.8%, and “have encountered cases of intolerance” in 54.2% of respondents (these 

included fascist symbols on leaflets, posters, and inscriptions; meetings and other public speaking 

events of nationalists; and direct physical violence). 

In 43.1% of cases, respondents preferred dealing with conflict with “listen to the opponent’s opinion 

and try to defuse a conflict”, but at the same time 32.8% preferred to “take a strong stand and do not 

take the opponent’s position”. Thus, we see that the respondents aimed to assess the situation first, and 

then behave according to their individual characteristics, with most trying to be a “peacemaker” and 

resolve conflict. The teenagers regarded creating and implementing educational programs to develop 

tolerance in children and young people at the regional and federal levels (75.8% of respondents) as 

necessary pursuits. 

The teenagers were willing to communicate in a multicultural space, as well as understand differences 

in outlook. However, there were difficulties in acceptance of the different norms of behavior and 

communication among these teenagers. For example, the answers to the question: “What is the best 
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way to bring up national tolerance towards other people?” were of special significance. An important 

result of the survey was that most respondents considered it essential to organize school activities so 

teenagers could “get to know” each other, establish a dialogue, and enhance their social network with 

interaction and mutual support. Some opinions of respondents implied these events would also allow 

schools to identify children who were in special need of additional adaptation, and therefore, could 

provide the necessary psychological support, of particular importance for educational psychology.  

Conclusions  

Multiethnic environments promote rapid and effective formation of tolerance among teenagers. 
Teenagers from multinational families in an environment of contact with multiple ethnic groups 

should be the subject of purposeful work by teachers and school psychological services. 

Teenagers’ tolerance and protection from intolerance demand special pedagogical strategies 
for implementation in educational institutions. Sardoc (2010), in the book, “Toleration, Respect 

and Recognition in Education”, provided two positions that encourage the respect of difference. 
We explored their proposed implementation in educational institutions in Transbaikal region, 

where there is intolerance among teenagers from multinational families in a nationally 

heterogeneous environment. According to Sardoc (2010, p. 131), 16% of respondents had “better 
knowledge and understanding, but not necessarily appreciation, of the differences that exist in 

our society as the key to greater tolerance”; and “training and transforming the emotions of 

individuals when they meet those who hold differences. This has been expressed in empathy-based 

approaches to education for tolerance”.  

In respect of the first result, we assume that the more that teenagers know about the culture, 

experience, and customs of other nationalities, the less they show intolerance. We see special courses 

with regional, national, and global cultural components in educational institutions as one way to 

develop such a position. In regard to the second statement, as extracurricular activity provides more 

opportunities to influence teenagers’ emotions, we consider joint participation of pupils from diverse 

backgrounds as the most efficient way to begin to instill empathy and involvement. We propose 

various types of extracurricular activity to provide such emotional transformations, including: a 

festival of cultures, and traditional dance, song, and national cuisine contests.  

The authors conclude that a multiethnic environment improves a teenager’s tolerance of other cultures; 

interethnic dialogue is a necessary condition for development of tolerance and harmonization within a 

multiethnic society; and ethnopedagogical technologies can be used in educational institutions for 

teenagers from both multinational and monoethnic families, and especially for those from 

multinational families in a nationally heterogeneous environment. In addition, communicative 

tolerance is a quality of a person that is peculiar to most teenagers in a multiethnic society (indicated 

by positive attitudes towards other nationalities and respect for other cultural values). Furthermore, 

pedagogical strategies aimed at reducing intolerance among teenagers could include special courses 

with regional, national, and global cultural components; implementing special extracurricular 

activities; and providing empathy and effective interethnic dialogue. Finally, development of 

teenagers’ tolerance is an effective way to change a potentially conflicting situation into peaceful 

coexistence among peoples. 
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DEFINING CRITERIA FOR EVALUATING CULTURAL AND DIALOGIC 
DEVELOPMENT OF BILINGUAL PRESCHOOLERS 

Alexandra Ulzytuyeva1, Tatiana Voronchenko2, Nina Vinogradova3 

 
Abstract: This paper examines an issue of cultural and dialogical development of bilingual children. The 
preschooler period is an essential time for learning a second language and forming ethnical and cultural 
components of education. The need for bicultural and bilingual education is urgent and vivid in Transbaikal 
Siberia region of Russian Federation as it is a multinational territory. Russian is the official language, and 
numerous members of the indigenous group of Buryat speak Buryat (minority) language. The study focuses on 
the Transbaikal Agin-Buryat preschooler institutions. Linguistic, cultural, and person-oriented approaches are 
used. The authors discuss criteria for evaluating cultural and dialogic development of bilingual preschoolers, 
taking into consideration that such a process is determined by a child’s identification of self in social relations 
and his or her ability to construct interactive dialogue using native and non-native languages. The study shows 
that cultural and dialogic development of a preschooler can be successful in a bilingual educational environment. 
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Introduction 

The multinational population of countries worldwide, in the 21st century, demands ethnic, cultural, 
and personality oriented systems of education, that is, multicultural education. Modern scholars see 
multicultural education as a general idea, as a movement and process, aimed to “change the structure 
of educational institutions” so that “students who are members of diverse racial, ethnic, language, and 
cultural groups will have an equal chance to achieve academically in school” (Banks & Banks, 2009, 
p. 1).  

Despite academic success, ethnic and cultural oriented education for culturally diverse pupils and 
students is aimed at their social establishment, as Zubia and Doll (2002) wrote, “Optimal cultural 
introductions can enrich bicultural students’ learning, language, and problem-solving opportunities; 
allow them to understand and engage in effective social interactions in both the dominant culture and 
their family culture; and enhance their opportunities for life success” (p. 30). The need for bicultural 
and bilingual education (especially in preschool) is urgent in the Transbaikal Siberia region of the 
Russian Federation as it is a multinational territory where Russian is the official language, and 
numerous members of the indigenous group of Buryat speak Buryat (minority) language.  

One priority of the preschool education system is that of children’s deep and comprehensive mastery 
of their own culture, which is considered an essential condition for integration of cultures. Cultural 
and dialogic development of a preschooler in a bilingual environment is directed at the formation of 
personalities that express a belonging to a nation, an understanding of the culture of those inhabiting a 
person’s native country and the world culture as a whole, as well as an orientation in contemporary 
information society.  

Traditionally, bilingualism has been defined as a set of human skills for using two language systems in 
everyday situations to provide intercultural communication. As such, language reflects the specific 
spiritual relationships, mentality, and system of ethnos’s ethical values (Arutyunov, 1978; Kozlov, 
1979; Bromley, 1983; Volkov, 2007; Gumilyov, 2014). 

Several scholars have examined bilingualism and cultural diversity and connections in ethnic culture, 
language skills, and cognitive development. Malavé-López and Duquette (1991) emphasized the role 
of teaching and learning bilingualism and multiculturalism. Barron-Hauwaert (2011), Houwer (2009), 
and Steiner and Hayes (2008) described the development of children in bilingual families, which 
involved a method of “one parent – one language”. 
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Defining Cultural and Dialogic Development of Bilingual Preschoolers 

Bilingualism from childhood (like in the region of Russians and Buryats’ co-residence) is a necessary 
objective, since bilingualism creates favorable conditions for the full growth of a child’s personality, 
feeling of belonging, and responsibility. The preschooler period lays the foundation for learning a 
second language and ethnic and cultural components of education in general. 

Ethnic, cultural, and cross-cultural elements of education need to be introduced during preschool. This 
requires a new approach in selecting teaching and learning content for all components to “work” 
towards intercultural communication (knowledge, skills, speech material, situations, and themes). A 
second language for preschool children is not only a new way of expression, but a vehicle of 
information about the national culture of another nationality. It is important for this study to follow the 
position of Protasova and Rodina (2011) in that language acquisition has an impact on the 
development of a child’s personality (he or she grows more competent, not afraid to enter into 
dialogue with people who speak other languages, representing different culture, more tolerant and 
ready to use the language, and plan his or her speech). 

Teaching and learning provide a better understanding of linguistic phenomena and sensitivity towards 
native and second languages, i.e., native and “other” cultures. Cultural and dialogic development 
means the ability to establish and maintain contacts with other people in the dialogue of native and 
second languages, and familiarity with the cultural environment (values, traditions, and customs). 
Verbal communication is evident in associations between language and culture. Cultural memory 
embodied in objects and words (in the material and spiritual culture) is given indirectly, by  
prescribing culture. Thus, two participants of intercultural communication can understand each other, 
in a communicative act of people belonging to different national cultures. 

Within the bilingual environment, a child is required to communicate in native and second languages. 
It is rational to appeal to the concept of “verbal behavior”, which is understood as preschooler’s 
bilingual experience of bilingual communications, based on the willingness and ability to choose the 
language of communication, to use the stereotypical expressions, speech clichés, and to observe the 
speech etiquette. Comeau and Genesee (2001) emphasized differences between bilinguals and 
monolinguals in their verbal behavior: “children who grow up learning two languages learn more than 
two linguistic codes; they acquire the same communication skills as monolingual children and, in 
addition, those skills that are specific to bilingual communication” (p. 231). The quality of a child’s 
knowledge and understanding of national features and ethnic and cultural characteristics of persons is 
important for bilingual communication skills. 

Thus, the problem of cultural and dialogic development of preschool children in bilingual conditions 
involves language in both ethnic and cultural spaces. Language within the ethnic space is not only an 
important ethnogenic sign for fixing the national character and mentality, specifically reflecting the 
worldview of the people, but also of an integration and the ethnic differentiation.  

The language environment determines second language proficiency. As such, dialogic interaction of 
bilingual participants provides both productive acquisition of native and second languages by 
preschoolers (ability not only to understand and reproduce, but to construct complete and meaningful 
utterances as well) and consistent cultural and dialogic development. This system of language 
education could be characterized by the formula “language + culture”; and, as Khamraeva (2015) 
stressed, a bilingual child must acquire both languages in such a system 

In summary, modern scholars’ views suggest that cultural and dialogic development of preschool 
children in the bilingual conditions involves three main lines:  

§ changes in the personality,  

§ change in cognition, and 

§ change in speech and communication.  

Therefore, a certain level of cultural and mental development of a bilingual child signifies a level of 
speech development that assumes adequate use of linguistic resources, due to the communicative, 
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ethnic, and cultural situation, dialogic interaction in the context of social, ethnic, and cultural values 
and traditions, and experience of the bilingual space participants. 

Methodology 

The methodology of defining criteria for evaluating cultural and dialogic development of bilingual 
children includes linguistic, cultural, and person-oriented approaches. 

Linguistic and cultural approaches (Elizarova, 2005; Zinov’yeva & Yurkov, 2009; Shokina, 2010) 
assume that culture is reflected in the language, and language is a means of understanding the material 
culture. The study of the cultural component of language is urgently needed because of the potential 
impact of cultural beliefs on communication and its consequences. 

The person-oriented approach to cultural and dialogic development supposes that the education 
process implies a certain personality as its goal, subject, and main criterion of its effectiveness (Kogan, 
1981; Shamova & Nefedova 1985; Bondarevskaya & Kul’nevich, 1999; Kulikova, 2001). The 
importance of person-oriented approach is determined by two positions, which are basic for this study: 

§ Context of cultural and dialogic development involves communication as a special kind of 
personal activity of a preschooler with different participants of multicultural interaction in a 
multiethnic region; and 

§ Organization of a child’s cultural and dialogic development in the bilingual space is possible 
by teaching and learning according to the specific character of the multicultural interaction. 

Cultural and dialogic development of a preschooler is understood as the result of a child’s dynamic 
change, influenced by the social, ethnic, and cultural situation of bilingualism. This process involves 
continual accumulation of bilingual interactions. In summary, it is the collection of personal-oriented 
characteristics that defines: 

§ psychological readiness of preschool children to emotionally positive personal interactions 
with adults and peers who are native and second language speakers and representatives of 
different ethnic and cultural communities; and 

§ a willingness and ability to acquire information in native and second languages and construct 
one’s own speech from the bilingual interactions. 

Results and Discussion 

The study identified the authors’ approach to defining criteria for evaluating organizational and 
pedagogical support for cultural and dialogic development of bilingual preschoolers. A set of criteria 
was developed that included two groups: 

§ criteria for determining the quality of the organizational and pedagogical support as a means of 
achieving a cultural and dialogic development of bilingual children; and 

§ criteria for determining the quality of cultural and dialogic development of preschool as a 
person-oriented characteristic. 

This set of criteria was the basis for diagnosing the effectiveness of experimental work on the cultural 
and dialogic development of children in preschool educational institutions of Agin-Buryat district 
(Transbaikal Siberia, Russia). We highlighted three quality criteria to ensure the organizational and 
pedagogical support of cultural and dialogic development of bilingual children:  

1. Presence of ethnic and cultural component in preschool teaching and learning process;  

2. Willingness of teachers to include cultural and dialogic development of bilingual preschoolers; 
and 

3. Inclusion of parents and the immediate environment into the process of cultural and dialogic 
development of the preschooler.  

Indicators of these quality criteria are shown in Table 1. 
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We described each quality level of the organizational and pedagogical support for cultural and dialogic 
development of bilingual children, according to the criteria and indicators (Table 1). We determined 
three levels of differentiation: optimal, adequate, and inadequate. Another important effect of 
organizational and pedagogical support was the preschoolers’ positive dynamics in cultural and 
dialogic development regarding cognitive, pragmatic-verbal, and the emotional-verbal criteria, based 
on the evaluation criteria: 

§ Cognitive criterion, determines the knowledge of folklore, traditions, calendar holidays, games 
of Buryat and Russian people, and works of Buryat and Russian children writers. 

§ Pragmatic-verbal criterion, defines dialogical skills in two languages. 

§ Emotional-verbal criterion, determines emotional responses of bilingual children in the 
bilingual communication. 

The quality indicators of cultural and dialogic development of bilingual preschoolers according to 
these criteria are shown in Table 2. 

The content of quality levels of bilingual preschoolers’ cultural and dialogic development components 
included generalized characteristics for each of the criteria and indicators. 

Table 1: Criteria and indicators for determining the quality of the organizational and pedagogical 
support for cultural and dialogic development of bilingual preschoolers 

Quality criteria Quality indicators 

Presence of ethnic and cultural 
component in preschool teaching 
and learning process 

§ content of preschool education programs includes 
information about national traditions, folklore, 
particular calendar holidays, folk games of Buryat 
and Russian people; 

§ efforts to develop children’s abilities to establish 
contact in Buryat and Russian languages, observe the 
speech etiquette in both languages, to engage in 
dialogue, to use the appropriate language tools of 
Buryat and Russian languages to express their 
thoughts, to produce a verbal expression according to 
the communication situation; 

§ realization of innovative programs and projects for 
cultural and dialogic development of bilingual 
preschoolers. 

Willingness of teachers to cultural 
and dialogic development of 
bilingual preschoolers 

§ ability to establish contact with children in Buryat 
and Russian languages;  

§ pedagogical and methodological competence of 
preschool teachers working with bilingual children. 

Involvement of parents and the 
immediate environment into the 
process of cultural and dialogic 
development of preschooler children 

§ awareness of parents and the immediate environment 
about the peculiarities of bilingual children 
development; 

§ involvement of parents and the immediate 
environment in preschooler institution activities on 
cultural and dialogic development. 

 

Source: Authors 
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Conclusion 
The definition of criteria for evaluating cultural and dialogic development of bilingual preschoolers is 
based on ethnic and cultural component in preschool teaching and learning process, willingness of 
teachers to provide this component, and involvement of parents and the immediate environment into 
the education process. This constitutes an optimal balance for cultural and dialogic development of 
preschooler children. Furthermore, the dynamics of preschoolers’ cultural and dialogic development 
can be evaluated by using cognitive, pragmatic-verbal, and emotional-verbal evaluation criteria. 
Understanding the criteria for evaluating cultural and dialogic development allows one to take into 
account the communicative needs of bilingual children, the selection of lexical and grammatical 
material required for its acquisition, and improve the system for cultural and dialogical development in 
preschool institutions. 
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THE CAUSES OF LOSING TRUST IN THE GOVERNMENT  

IN RECENT YEARS IN ALBANIA 
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Abstract: As the last country in Europe to overthrow the communist regime, Albania has much to achieve in the 

legal system to build a full democracy. A government should be relied upon to create the necessary reforms to 

move a country out of transition. The governmental structure can either accelerate or prevent the country’s 

transition towards a market economy. The other pillar of society that reflects institutional performance is the 

country’s citizens. Trust is a factor that connects citizens with institutions. The main purpose of this research is 

to identify causes for citizens to lose their confidence in public institutions. The analysis, supported by 

quantitative data, aims to show the level of trust that citizens bestow to the most important Albanian public 

institutions. An Institution for Democracy and Mediation poll and this study’s results of meetings with focus 

groups were used to illustrate the public’s confidence in the governmental institutions, and to explore the causes 

of the citizen’s attitude towards the public institutions and their service in Albania. 
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Introduction  

As the last country in Europe to overthrow the communist regime, Albania still has much to achieve 

in the legal system to build a full democracy. Many societies pass from a centralized to a market 

economy through an intermediate process, known as a transition. This intermediate phase serves to 

transform the political and economic system to satisfy the needs of the market economy (Bellova, 

2014). The basic policies for a transition for all post-communist countries have an identical economic 

structure. They were designed by the new governments, who were helped by international 

organizations, such as the International Monetary Fund, the World Bank, and the European Bank of 

Reconstruction and Development. Despite having a pluralistic political system or a balanced 

separation of the three powers, the political regime is still considered a hybrid democracy (Freedom 

House, 2015). The number of countries classified as the ‘worst’ in the ‘Nations in Transition’ report 

has doubled over the last decade.  

The specter of the indicators that measure the quality of governance has expanded because of the 

increasing role that institutional factors play in the economic growth performance. However, how to 

quantitatively determine the qualitative indicators that measure the governmental quality is not well 

understood. Based on the World Bank’s definition of governance, institutions need to support the 

private market. On one hand, the governance functions are the same as the market economy’s; on the 

other hand, it requires the State to secure the appropriate environment for implementing reforms and 

accelerating the transition. The lack of institutional efficiency has been referred to as an overly long 

transition from a centralized system to a pluralistic democracy and market economy. Institutions are 

not the only parties to operate on barren ground. The realized governmental forms have been based on 

a number of formal and informal institutional mechanisms that have lead in the creation and 

implementation of reforms (North, 1990).  

Concrete governmental structure can accelerate or obstruct a transition towards a market economy for 

various countries. A country’s citizens form another important pillar that reflects the country’s 

institutional performance. Trust connects citizen with institutions. More and more social scientists use 

trust as a basic concept to explain the different cooperation levels in different social and political 

environments. Not only should people know each other, to cooperate, to achieve their goals, but also 

they should trust each other and have confidence that they are not subject to abuse or deceit (Field, 
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2003). Thus, literature upholds the concept of trust. Recent studies have shown a decrease in the level 

of trust that people bestow to public institutions (Lame & Papa, 2015). 

The central research question aims to understand why citizens have lost confidence in the public 

institutions of Albania. 

Methodology 

The quality of governance is important, but is difficult to measure it for these reasons:  

First, in measuring citizens’ trust, their perception is important because their actions are based on their 

impressions and points of view. The analysis involved quantitative data (as percentages) to show the 

level of trust that citizens bestowed on the most important Albanian public institutions during 2015. 

The Organization for Economic Co-operation and Development (OECD) identified six areas where 

governments can create and strengthen citizens’ trust: reliability, accountability, sincerity, better rules, 

integrity, and all-inclusive policies. These areas served as a starting point and were an integral part of 

this paper. The study’s purpose was to understand the perspective and thoughts of the Albanian 

society about these important issues. A survey was conducted on a national level in 2013 by the 

Institution for Democracy and Mediation (IDM) within the ‘Advocacy for Open Governance’ project. 

The IDM opinion poll gathered data from 1600 citizens in 61 civic centers through a quota method of 

sampling. This sample involved citizens of different age groups, from 18 to 65 years. The survey 

purpose was to obtain the opinion of citizens along with comprehensive social-demographic data, 

such as levels of education from primary to university education; income status, from low to high; 

employment status, such as self-employed, employed, unemployed, or student.  

Mostly, the IDM study provided descriptive relational statistics of the situation. This present study 

developed 61 focus groups in each of the local units in which an opinion poll was performed. 

Each focus group had five respondents who were chosen based on the demographic parameters of the 

IDM study. The focus groups were developed during March, 2016. 

Researching the Literature on the Concept of Public Trust in the Government 

Regarding the problems of drafting, implementing, and supporting the government’s policies, the 

political institutions of a country play a dominant role. They determine the involvement scale of 

different parties in the political process, economic reforms, and also give form to the behavior of 

different parties. A governmental structure can affect the interests and incentives of politicians, 

legislators, bureaucrats, and private agents. In addition, it can determine the way citizens relate to 

each other and government officers.  

Trusting the government means that citizens have faith in “the government’s actions to do what is 

right and what is perceived as impartial” (Easton, 1965, p.?). 

According to the OECD (n.d.), “trusting public institutions is important for the success of many 

public policies, programs and rules that depend on the cooperation between citizens and how much 

they respect these. Lack of trust compromises the citizens’ and businesses’ will to answer to the 

policies, which obstacles further stable development”. 

Trust includes taking risks as one parties action can effectively influence the other, but both share 

concerns, ideas, and problems. Trust can be applied in the “institutional factory” (Misztal, 1996). 

Putnam (1993) argued that having trust in the community allowed democracy to succeed in northern 

Italy. Trust is considered a public benefit that is easily achieved and established through the social 

system. Knowing the limitation of the rational choice theory, as not always providing the best 

instrument for decision making for both governments and citizens, Elster (1989) considered that the 

rational choice theory should be enriched with further analysis of social norms that contribute to 

social stability and cooperation. 

Fu (2004, p. 14) wrote the following in their thesis ‘Social Capital, and Organizational Effectiveness’:  
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When seen as a characteristic or property of individuals, trust is a personality variable, thereby 

emphasis on individual characteristics like feelings, emotions, and values should be placed 

(Wolfe, 1976). A second perspective regards trust as a collective attribute that. On collective 

level, if an individual does not trust an agency or an organization to which he is connected, then 

he cannot fulfill an agreement (Dasgupta, 1988).  

Researchers say that trust is hard to be created on purpose. Fu (2004, p. 15) went on to say: 

Coleman suggests that if we talk about rational human beings, trust can only be produced into 

small, tight, informal and homogeneous networks, which are able to impose normative sanctions 

(Coleman, 1990). Granovetter (1985) believes that trust is generated when agreements are being 

secured by a structure larger than personal relations or social networks (pp. 488-493). 

Fu (2004, p. 33) also wrote: “Williams (1988) argues that moral principles, together with a general 

self-regulating and self-preserving structure, may develop and maintain trust in broader society” and 

that “Social structure is important not only for making social capital, but also for producing the trust 

itself. Social capital in all its forms found in the community, can also generate trust” (p. 16).  

However, according to Fu (2004, p. 21), “Woolcock (1998) has argued that definitions of social 

capital should focus primarily on resources rather than consequences.” Fu (2004, p. 5) also stated:  

Bourdieu has argued that capital exists in three fundamental forms: economic capital that can be 

directly convertible into money and institutionalized in the form of property rights; cultural 

capital that may be convertible into economic capital and institutionalized in the form of 

educational qualification; and social capital, made up of social obligation that can be convertible 

into economic capital and institutionalized in the form of a title of nobility (Bourdieu, 1986, 243).  

Putnam (1993) argued that social trust might arise from mutual norms. Trust should be embodied into 

the social institutions and cannot be fully understood without considering the influence of social 

institutions in the duties of human beings. Fukuyama argued that trust is a characteristic of the 

systems. He stated that the welfare of the nations, as well as their ability to compete, is conditioned by 

a single cultural characteristic: the level of inherited trust in society. Farrell and Knight (2003) 

suggested that institutions create rules and incentives for people to behave reliably, and feed on trust 

this way. Moreover, institutions distribute information about the expected behaviors to influence 

social thoughts regarding trust. David Easton (1965) defined trust as having a positive perception 

about an individual’s or an organization’s behavior. It is subjective and reflects the ’spectator’s eyes’ 

on matters that influence behavior.  

The literature on social capital suggests a type of stagnation, regarding the concept of trust. According 

to Fu (2004), there are two cases that create confusion about trust, being 1) part of the social capital as 

reflected by researchers, such as, Coleman (1988), Putnam (1993), and Fukuyama (1995), and 2) a 

product, a consequence of the social capital, as proposed by Woolcock (1998) and Field (2003). Most 

literature on social capital is focused on the individual (Baker, 2000), on the nation (Putnam, 1993), or 

on the region (Fukuyama, 1995). The importance of trust has been widely accepted, but rarely 

analyzed. Gambetta (1988) argued that researchers considered it a fundamental ingredient, an 

unavoidable dimension of social interaction, that facilitates movement forward and dealing with 

unsolved issues (p. ii). Luhmann (1988) accepted that trust had never been a central topic of 

sociology. Fu (2004, p. 3) wrote that “Dasgupta (2000) argues that “It’s not easy to model a 

connection between the personal group and institutional trust”. However, we should study this 

connection if we want to understand the ideal social capital (p. 333)”. 

“Trust is found in different contests such as in the family, between friends, colleagues, organization 

that we take part in, even institutions to which we relate” (Fu, 2004, p.?). 

For trust to be meaningful and suitable as a concept, it needs to be viewed in context. The trust an 

individual has for family members differs to that which they hold for organizations. Trust can be 

viewed as an element arising with roles, rules, and structured organizational relationships (McCauley 
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& Kuhnert, 1992). Robert Putnam has been eminent in recognizing the concept of social capital. He 

started his profession studying the performance of the regional administration between northern and 

southern Italy (Putnam, 1993). Trust was one of the features of social organization that improved 

cooperation and coordinated actions (Putnam, 1993, in Fu, 2004, p. 8). After studying the American 

civil society, Putnam modified his concept, describing it as a feature of social living that allowed 

people to act more effectively to achieve common goals (Putnam 1995, in Fu, 2004, p. 8). Putnam 

considered trust as a fundamental element that arises from the norms that bind the social network. 

Similarly, Fukuyama analyzed the connection between trust, social capital, and the success of the 

international economy (Fukuyama, 1999). Coleman (1988) confirmed that a mutual trust system is an 

important form of social capital, on which to base duties and future expectations. Nahapiet and Goshal 

(1998) considered trust as a key aspect in the dimension of social capital relationships. These different 

but, nevertheless, connected perceptions of the relationship between trust and social capital are partly 

a result of the close relation between the resources of trust and resources of social capital (Adler & 

Kwon, 2000). Putnam (1993) argued that strong networks inside a community feed mutual norms, 

enable easy communication, and evoke trust, which encourages citizen cooperate for mutual benefits. 

Adler and Kwon (2000) argued that formal institutions and rules, which give form to the network and 

influence beliefs, also have a strong effect on social capital. Governments that take care of citizens’ 

needs are a key factor in the settlement of formal rules and institutions. Levi (1996) argued that 

governments offer more than support to its citizens, as they also affect the civic behavior in a way that 

increases or decreases the trust in the government itself (p. 51).  

Clarifying Measurement and Qualitative Findings of Focus-Groups 

The IDM opinion poll had the purpose of identifying the public level of trust in the governmental 

institutions, whereas the focus-groups were aimed at exploring the cause of the citizens’ attitude 

towards public institutions’ work and service in Albania. 

During the survey, more than 50% of the respondents did not express trust in most of the Albanian 

public institutions. Generally, they required more transparency about the use of finances. 

Researchers noticed that although trust in public institutions was decreased, citizens had some faith in 

security institutions of North Atlantic Treaty Organization (NATO), the European Union (UE) and the 

police, which had a boost in 3 to 5% trust levels; while 7% increase in trust was attributed to religious 

institutions. 

One of the qualitative findings of the focus-groups was the evaluation of the performance of public 

institutions, classified in central and sectional level as a direct indicator of the quality of governance. 

Institutional obstacles towards business are an important part of the functioning of each institution. 

The characteristics of the investment climate within a country are related to the restrictions caused by 

these political and institutional obstacles on the performance of the firms. Corruption was considered 

one of the most widespread forms of institutional restrictions. Conventionally, it was defined as the 

exploitation of public power for private benefits. Regarding the dimensions of governance on a macro 

level, corruption was also viewed on this level, reflecting the effect of its different forms at a national 

level. The survey of the IDM discovered that citizens required transparent policy, all-inclusive 

processes, and responsibility mechanisms (Lame & Papa, 2015). 

According to the focus-groups findings, there was a large gap between what the political elite lectured 

every day and what citizens truly believed. The IDM survey was repeated regularly during the three 

years, and showed 74% of Albanians believed more in international institutions, such as, NATO and 

the UE, than in their own institutions. These international institutions were considered as preventive 

and resolvers of the crises; they were more reliable; and they guaranteed the performance of public 

institutions in Albania. According to the respondents of the focus-groups in this study, international 

institutions monitor local institutions and criticize these when procedures are unsuccessful. Some 

respondents said that because Albania had been seeking, at any cost, to become a member of the UE 
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and NATO some years previously, the international institutions have a better governmental 

performance. 

The IDM survey showed that political parties had the lowest level of citizens’ trust (19%). According 

to the focus-groups, political parties are clienteles; they do not allow the government to operate 

independently and often interfere in government work. Also, the electorate was manipulated and 

‘bought’ by exploiting the high level of unemployment and poverty in Albania; and political parties 

do not respect their own statutes, but promote ‘suspicious’ people that have no relation with the base 

and have no membership or activism past. Occasionally, these people are completely disconnected 

from the electorate and have no merit to warrant promotion. 

According to the IDM survey, the sampled citizens had a low trust in the juridical system. The 

analysis of the responses in focus group study showed that the main cause for perceptions of high 

corruption in the juridical system, with its most widespread forms, are beliefs such as clientelism, 

nepotism, and bribery. Another indicator was that officials who were shown to be corrupt, need to be 

punished, and this failure reduced the level of trust to only 18%. In terms of transparency, the 

respondents had a strong desire for the government to publicize tender procedures and public affairs 

contracts. 

Evaluating the Transparency 

This category included exchanging the parliamentary votes to approve laws that benefit private 

interests, trading presidential edicts to benefit private interests, misusing the Central Bank funds, 

trading court decisions connected to criminals or arbitrage, financing electoral campaigns, and 

political parties’ interests by privates. According to the respondents, the competition for becoming 

part of the civil service were pre-determined and not transparent. The IDM survey showed how 76% 

of the citizen respondents required technical and financial information about the government’s 

activity. The respondents of the focus-groups affirmed that such information was not made public, 

and was often delayed, incomplete, or published on the official websites in an incomprehensive 

language and in forms that could not be easily accessed by citizens. Researchers, policy-makers, and 

benefactors have acknowledged the importance of an upright governance for the country’s 

development in recent years. This has been reflected in empirical studies that have endeavored to 

explain the difference in development between countries because of institutional parties. 

According to the survey of the IDM, 63% of the sampled citizens believed that public hearings were 

the only formal process and that their opinions are not considered. There were 47% that believed 

officials were irresponsible and not transparent in their decisions. The focus-group respondents 

believed that the political leaders had pre-determined agendas in accordance with their personal and 

often clientelistic interests; that politics affected 66% of court decisions; and there was no such 

practice as accountability in their government, both on a central and a local level. Although 62% of 

sample citizens had the necessary information and expertise to decide and judge whether the proposed 

policy was beneficial for them or not, they permit the Parliament to make decisions for them and this 

encouraged social apathy. There were 79% of the sample citizens that considered that the Parliament 

should force the government be accountable. The focus-group respondents considered benefactors as 

another party that influences the governmental performance. They donate funds and have significant 

power to control how the funds are used. Since institutions intermittently have the need for funding, 

they will be obligated to perform accordingly. There were 71% of sample citizens who believed that it 

was possible for the government to improve. Their trust relied on Albania moving a step forward each 

time international institutions or strong diplomatic representations pressured or presented 

recommendations. 

In regards to the institutional performance, according to the IDM survey, 50% of the sample citizens 

evaluated positively, or within a scale of 3 to 5, the government’s performance. According to the 

focus-group respondents, citizens viewed the government as relatively inefficient because it offered 

low quality services and progression was small and slow. The weakest score was allocated to the 
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performance of justice institutions, with 44% trust award by the citizens that participated in the IDM 

survey. The service institutions and their associated services had the lowest evaluation according to 

the IDM opinion poll. The least of those evaluated was employment, with 51% trust awarded. 

According to the IDM survey, up to 42% of sampled citizens were trusting of the education service. 

According to the focus-groups respondents, the score was medium. At least, education did not cause 

major concern, and students today have the chance to obtain qualifications in an ‘open’ Albania. 

Possibly, citizens in Albania are less affected by the quality of education because they are more 

extended in time. Institutions that have closer relations with citizens are the ones in which they trust 

less. 

Conclusions 

Public trust in the government is an important factor in helping institutions move forward with 

reforms and it raises the level of governmental performance. The citizens’ low trust in Albanian 

public institutions was related to a lack of transparency in institutions, the exclusion of citizens as part 

of the decision-making, and a result of offering low quality services. The evaluation of the political 

parties, as being less reliable than institutions, suggested a dominance of clientelism and nepotism in 

the governmental sphere and lack of party connection with the electorate, who represent society. Also, 

evaluating the judicial system, as less reliable than the other systems, indicated a lack of guarantee to 

adjust the public institutions’ performance, the lack of a system able to offer quality service, and that 

its citizens, who do not accept this system as a fair one, may substitute it with an alternative form. The 

measured indicators showed the ‘domino effect’ that associates with poor results in terms of the 

mutual relationship that exists between governments and citizens. 
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RELATIVE CLAUSES FROM ENGLISH TO ALBANIAN 
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Abstract: This paper aims to describe the use of relative clauses in English and Albanian by comparing different 

clause types. Some theoretical issues addressed in this article include the definition of relative clauses, the 

relativized elements, and the use of relative pronouns and adverbs in both languages. Distinctions and 

similarities are identified by analyzing the way in which these clauses are translated from English into Albanian. 

The theoretical part is illustrated by examples extracted from “Animal Farm” by George Orwell and “Pride and 

Prejudice” by Jane Austin, and their translated versions in Albanian, “Ferma e Kafshëve” and “Krenari dhe 

Paragjykime”.  

The issues treated in this article (either theoretical or practical) may be helpful to Albanian students learning 

English as a second language. By comparing English examples with their Albanian translations these students 

may understand and contrast several types of clauses to draw similarities and distinctions. 

UDC Classification: 81’3, DOI: http://dx.doi.org/10.12955/cbup.v4.784 

Keywords: relative clauses, comparison, translation, English, Albanian.

 

Introduction 

This paper describes a modest comparative study on relative clauses in English and Albanian. The 

study of relative clauses is relevant because of the special features that distinguish these from other 

dependent clauses in both English and Albanian. To make this study more relevant, we have taken 

several examples of these types of clauses from English novels and subsequent versions translated into 

Albanian. 

Relative clauses are subordinate clauses that refer to the noun of the main clause, by identifying or 

adding extra information to the noun (Foley & Hall, 2003, p. 298). “Periudhë me fjali të varur 

përcaktore quhet ajo periudhë në të cilën fjalia e varur tregon në përgjithësi një karakteristikë të një 

sendi apo frymori të shprehur prej një gjymtyre emërore, të shprehur rëndom me emër ose përemër, i 

cili është edhe paraprijësi i saj [A relative clause generally characterizes a thing or person that is 

expressed by a nominal element, randomly a noun or pronoun, which is its antecedent]” (Çeliku et al, 

2002, p. 525). The definition is similar in both languages. 

A relative clause gives additional information about someone or something referred to in the main 

clause. For example: “… he was by no means the only partner who could satisfy them…” (Austen, 

1994, p. 59). This was translated into Albanian as: “… ai pa dyshim nuk ishte i vetmi që mund t’i 

kënaqte…” (Austen, 2005, p. 67). Another example is: ““Man is the only creature that consumes 

without producing” (Orwell, 1946, p. 19). This was translated into Albanian as: 

“Njeriu është e vetmja krijesë që konsumon pa prodhuar” (Orwell, 2006, p. 11). 

Relative clauses contain within their structure, an anaphoric element whose interpretation is 

determined by the antecedent. Other types of clauses may contain anaphoric elements, for example, in 

the sentence: “It was soon noticed that when there was work to be done the cat could never be found. 

She would vanish for hours on end…” (Orwell, 1946, p. 37). The same in Albanian is: “Edhe sjellja e 

maces dukej disi e çuditshme -  shpejt u vu re se sa herë dilte ndonjë punë për të bërë ajo s’gjendej 

kurrkund” (Orwell, 2006, p. 29).  The reference to “she [ajo]” in the second part of the clause is related 

to the “cat [maces]”, which is in the first part of the clause. In this example, however, the anaphoric 

relation is incidental in that there is coordination between the two parts of the sentences. This 

coordination does not mean that every other coordinating clause must contain such a relation. 

However, in relative clauses, such an anaphoric relation is an essential feature. The element that 

distinguishes relative clauses from other types of subordinate clauses is the specific nature of the 

anaphoric relation involved (Huddleston, 1984, p. 274). The antecedent is typically the head that the 
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clause modifies, and the anaphoric element itself has distinct properties. So, “wh–” words, as in 

relative pronouns, such as “who and which [i cili, e cila]”, are distinct from the anaphoric forms that 

are used in main clauses; these are synonymous with interrogative words, though the latter are not 

anaphoric. For other relatives, the anaphoric element comprises a gap, though distinct from other 

anaphoric gaps with respect to position and interpretation. The same phenomenon occurs in Albanian. 

Methods 

What can be relativised? 

The essential anaphoric element in a relative clause is called the relativized element. In respect of this 

element, it is important that the form of the relative clause differs from that of a main clause. 

Subject  

“First came the three dogs, … then the pigs, who settled down in the straw immediately in front of the 

platform” (Orwell, 1946, p. 16). This was translated into Albanian as: “Të parët mbërritën tre qentë, … 

fill pas tyre derrat, që zunë vend përpara, ngjitur me platformën” (Orwell, 2006, p.8). “The three hens 

who had been the ringleaders in the attempted rebellion over the egg now came forward ...” (Orwell, 

1946, p. 83). This was translated into Albanian as: “Përpara dolën ato tri pulat që njiheshin si 

udhëheqëse të përpjekjes për rebelim lidhur me çështjen e vezëve” (Orwell, 2006, p. 73). 

Object  

“When Boxer heard this he fetched the small straw hat which he wore in summer…” (Orwell, 1946, p. 

30). This was translated into Albanian as: “Me të dëgjuar këtë, Bokseri kapi kapelen e kashtës që 

mbante për t’u mbrojtur…” (Orwell, 2006, p. 22).  

Relativization applies to direct objects in both languages, but not normally to indirect ones, especially 

in English. In Albanian they are more common, as in the following example: “Të tre këta i përpunuan 

mësimet e majorit në një system të plotë të mendimit teorik, të cilit i dhanë emrin Animalizëm” 

(Orwell, 2006, p. 18). In English this reads as: “These three had elaborated old Major’s teachings into 

a complete system of thought, to which they gave the name of Animalism” (Orwell, 1946, p. 26). 

Often, in English, we find indirect objects that are relativized using the preposition “to”. 

Predicative complement 

Relativisation of predicatives is comparatively rare, and almost entirely limited to the subjective type 

in both languages, especially in Albanian, where the relative pronoun should not be omitted. In this 

study, no examples were found in either language. 

Complement of preposition 

“… the nose-rings, the dog-chains, the cruel knives with which Mr. Jones had been used to castrate the 

pigs and…” (Orwell, 1946, p. 29). This was translated into Albanian as: “...zinxhirët e qenve dhe 

thikat mizore me të cilat zoti Xhons masakronte derrat dhe qengjat” (Orwell, 2006, p. 21). “…those 

ribbons that you are so devoted to are the badge of slavery” (Orwell, 1946, p. 27). This was translated 

into Albanian as: “Këto kordele që ti i ke kaq për zemër janë symbol i skllavërisë” (Orwell, 2006, p. 

18). 

In Albanian “që [that]” is not used with a preposition, either preceding or following it. However, the 

relative pronoun “i cili [which]” can be used with a preposition that precedes it, but not with a 

preposition following it, as in the English language.  

As Huddleston (2002) wrote, with relative pronouns starting with “wh”, the preposition may be 

adjoined by its complement, for example: “the cruel knives with which Mr. Jones had been used to 

castrate the pigs”, which translates into Albanian as “thikat mizore me të cilat zoti Xhons masakronte 

derrat dhe qengjat”. In the Albanian language, this is the only accepted way of using a preposition with 

these relatives. 

Adjuncts and associated complements 

“There were days when they felt they would sooner have had less figures and more food” (Orwell, 

1946, p. 89). This was translated into Albanian as: “Thuhej-ç’thuhej, kishte ditë kur atyre u dukej se 

do të parapëlqenin të konsumonin më pak shifra dhe më shumë ushqim” (Orwell, 2006, p. 78). “…to 

find some place where they would not be trodden on” (Orwell, 1946, p. 17). This was translated into 
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Albanian as: “Të shqetësuara, kërkonin një vend ku të mos i shkelnin” (Orwell, 2006, p. 9). A case of 

this kind is to be distinguished from that mentioned under the previous sub-heading. Here it is the 

whole adjunct or complement that is relativized, whereas in the above example relativization involves 

only the NP functioning as a complement within the PP. The above case has broader application 

because it can apply the full range of prepositions (Huddleston & Pullum, 2002, p. 1045). These 

constructions are similar in Albanian, except that in Albanian the relative pronoun (or adverb) is not 

omitted.  

Genitive subject-determiner 

“Nothing could have been achieved without Boxer, whose strength seemed equal to that of all the 

rest…” (Orwell, 1946, p. 64). This was translated into Albanian as: “Po të mos kishte qënë Bokseri, 

me siguri nuk do të kishin arritur asnjë rezultat. Dukej sikur ai kishte forcë sa për të gjithë të tjerët…” 

(Orwell, 2006, p. 54). (forca e të cilit). “There had also been a very strange custom, whose origin was 

unknown…” (Orwell, 1946, p. 127). This was translated into Albanian as: Ka ekzistuar edhe një rit i 

keq, të cilit nuk i dihet as origjina…” (Orwell, 2006, p. 115). (origjina e të cilit). The above examples 

show that the author of the Albanian text had not translated these constructions in the same way as 

they are used in the English language. In the first example, the author had used two different clauses to 

express the same idea, while in the other, “të cilit [ ]” has the function of an indirect object and not of a 

genitive. 

The contrast between personal “who” and non-personal “which” is neutralized in the genitive, where 

“whose [i të cilit…]” is the only form of relative pronoun. The use of “whose” occurs with both 

personal and non-personal antecedents. In Albanian, this form can vary with antecedent, number, and 

gender. The position is also different in Albanian as, unlike its English equivalent, it does not 

immediately follow the antecedent. Nonetheless, “whose” can be found in constructions with 

prepositions, such as “of” or “from”. Such examples in the prose studied were rare and characteristic 

of the written prose. The following examples are taken from literary works. “He had entertained hopes 

of being admitted to a sight of the young ladies, of whose beauty he had heard much” (Austen, 1994, 

p. 5). This was translated into Albanian as: “Ai kishte shpresë të fitonte respektin e zonjushave, për 

bukurinë e të cilave ai kishte dëgjuar të flitej shumë” (Austen, 2005, p. 9). “… cried Snowball, from 

whose wounds the blood was still dripping” (Orwell, 1946, p. 49). This was translated into Albanian 

as: “… thirri Snoubolli, plagët e të cilit ende kullonin gjak” (Orwell, 2006, p. 39). (nga plagët e të 

cilit). In Albanian the constructions with prepositions are also used and are common, although the 

second preposition example is translated as a genitive. 

Relative pronouns  

In English “that [që]” is the most common relative pronoun3. In some specific cases, it might be 

omissible, but with constraints. In Albanian, it is also common, being appropriate for different genres 

of the standard language, its omission is impossible. There are no constructions where “that [që]” 

needs to be absent (with the rather marginal exception of some examples). It is normally possible to 

add “that [që]” to any relative to obtain a “that” grammatical relative. However, the converse does not 

hold true. Under certain limited conditions, “that [që]” cannot be omitted from a relative without 

grammatical loss (Huddleston & Pullum, 2002, p. 1055). By comparing different examples of English 

and Albanian we can show the problem with omitting “që [that]” in the Albanian prose. 

The relative pronoun, “that [që]”, cannot normally be omitted without grammatical error when the 

relativized element is the subject of the relative clause, for example: “… you have heard about the 

strange dream that I had last night” (Orwell, 1946, p. 17), where “that” acts as the object and not the 

subject of the relative clause. This was translated into Albanian as: “… duhet të keni dëgjuar për 

punën e asaj ëndrrës së çuditshme që pashë mbrëmë” (Orwell, 2006, p. 9). In another: “… you have 

heard about the strange dream (that) I had last night”. This translates into Albanian as: “... duhet të 

keni dëgjuar për punën e asaj ëndrrës së çuditshme (që) pashë mbrëmë”. 

 “Man* is the only creature that consumes without producing” (Orwell, 1946, p. 19), where “that” acts 

as the subject of the relative clause and *in this example, “man” is a collective (and outdated) term for 

                                                           
3 Some generativists consider that as a subordinating conjuction and not a relative pronoun. 
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“a human being”, rather than the male gender. This was translated into Albanian as: “Njeriu është e 

vetmja krijesë që konsumon pa prodhuar” (Orwell, 2006, p. 11). Compare this with this example: 

“Man* is the only creature consumes without producing”, which is translated into Albanian as: Njeriu 

është e vetmja krijesë konsumon pa prodhuar. 

The relative pronoun “that [që]” can be omitted from the first sentence without grammatical loss 

because it is an object. However, any other non-subject would similarly allow omission of “that [që]”, 

for example: “He’s not the man (that) he was a few years ago” (predicative complement); Ai nuk është 

burri (që) ishte para disa vitesh [I can’t find the book (that) you asked for] (complement of 

preposition); and Unë nuk mund t’a gjej librin (që) ti kërkove.       

Some written versions of English do allow “that [që]” to be omitted from clauses with relativized 

subjects under certain conditions, for example: “It was my father (_did most of the talking)”, translated 

into Albanian as: “Ishte im atë (__ foli më shumë)”. Such cases are clearly non-standard (Huddleston 

& Pullum, 2002, p. 1055), and in Albanian are not used. 

The use of “that [që]” is not omissible in supplementary relatives.4 Although supplementary relatives 

are normally of the relative pronouns starting with “wh”, examples with “that [që]” are also relevant. 

However, no examples were found in this study. In Albanian, the same issue occurs, in that “që [that]” 

is found in supplementary clauses, and cannot be omitted. For example: “Mes për mes hundës i 

kalonte një pullë e bardhë, që i jepte fytyrës së tij pamjen e një budallai…” (Orwell, 2006, p. 8), which 

in English reads as “A white stripe down his nose gave him a somewhat stupid appearance…” 

(Orwell, 1946, p. 16). According to Huddleston & Pullum (2002, p. 1056), in contexts other than the 

above, “that [që]” is grammatically optional. It is somewhat likely to be omitted in informal rather 

than formal style, and when the antecedent and the relative clause, or at least its subject, are both short. 

Clauses without wh do not contain relative phrases, and as a result there are no corresponding forms 

corresponding with those with wh, as in the following example: “This morning I saw you looking over 

the hedge that divides Animal Farm from Foxwood” (Orwell, 1946, p. 51). This was translated into 

Albanian as: “Të pashë sot në mëngjes kur po rrije ngjitur me gardhin që ndan Fermën e Kafshëve nga 

Foksudi” (Orwell, 2006, p. 41).  

In Albanian, only the first version with “që [that]” is acceptable, while other constructions with the “që 

[that]” in the genitive or with a preposition are not used. 

 Other relative pronouns in English involve “who” and its variants, “whose”, “whom”, and “which”. In 

Albanian, the relative pronouns are “i cili” and “e cila” and their variants, “të cilët” and “e të cilëve”, 

according to number and gender.  

The relative pronoun, “which [i cili]”, belongs to two categories: pronoun and determiner. The latter is 

found only in nonrestrictive clauses. As a pronoun, it contrasts in gender with “who [i cili]”, as a non-

personal type compared to that of personal. The choice of one or the other is determined by the nature 

of the antecedent. The distinction between “who” and “which” is very similar, but not identical to the 

one between “he [ai]” and “she [ai and ajo]” on the one hand, and “it [për sende]” on the other. In 

Albanian, there is no distinction between personal and non-personal. The relative pronoun, “i cili”, 

changes its form, depending on the gender, number, and case of the antecedent. It also changes when it 

is used with a preposition. In this way, it expresses its relation with the antecedent not only 

semantically but also syntactically.  

The relative pronoun, “who”, occurs predominantly with human antecedents, but can occur with 

antecedents denoting animals. Both “which” and “who” are applicable and “who” is by no means 

uncommon. Using “who” conveys a greater degree of empathy or personal interest and involvement 

than using “which”. In the novel “Animal Farm”, there are many examples of animals as the head of a 

noun phrase, with the point of the author being to depict these as human characters. The most obvious 

cases where “who” is used in this respect refer to pets, but also for other creatures (or collection of 

creatures; Huddleston & Pullum, 2002, p. 1048), as in the following examples: “At the last moment 

Mollie, the foolish, pretty white mare who drew Mr. Jones’s trap, came mincing daintily in, chewing at 

                                                           
4 “Supplementary” is the term used by Huddleston (2002, p. 1056) to refer to the traditional “Non-restrictive” or “Non-

defining” relatives. 
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a lump of sugar” (Orwell, 1946, p. 17). In Albanian this reads as: “Në fund, duke u spërdredhur me një 

petë sheqeri në gojë, hyri Moli, pela bukuroshe e trushkulur, që tërhiqte dyrrotëshin e zotit Xhons” 

(Orwell, 2006, p. 9). Then there is “Pre-eminent among the pigs were two young boars named 

Snowball and Napoleon, whom Mr. Jones was breeding up for sale” (Orwell, 1946, p. 25). In Albanian 

this is: “Midis derrave u shquan si dy veprimtarë dy meshkuj të rinj të quajtur Snouboll dhe Napolon, 

të cilët zoti Xhons po i majmte për t’i shitur” (Orwell, 2006, p. 17).   

In Albanian, there is no such division between “who” and “which” because, as we previously 

mentioned, the relative pronoun “i cili [which]” is common with personal, non-personal, and animal 

antecedents. In English, there are two special uses of “which [i cili]” with human antecedents, namely, 

as a predicative complement of “be [jam]” and as a complement of “have [kam]”. When the 

antecedent is a coordination of nouns differing with respect to the use of personal rather than the non-

personal, the conflict is typically resolved by means of proximity, with the gender of the pronoun 

determined by the last noun in the coordination (Huddleston & Pullum, 2002, p. 1049). In Albanian, as 

there is only one pronoun used, the pronoun form is determined by the last noun (if the noun is in 

singular or plural tense and masculine or feminine gender).  

The conflict can also be avoided by using other relative pronouns, for example “that [që]”. This is 

applicable in both languages. “There were only four dissentients, the three dogs and the cat, who (that) 

was afterwards discovered to have voted on both sides” (Orwell, 1946, p. 21). This was translated into 

Albanian as: “Pati vetëm katër vota kundër, tre qentë dhe macja, e cila, (që) siç u zbulua më pas, kishte 

votuar në të dy krahët” (Orwell, 2006, p. 13). There has always been confusion regarding the use of 

which or that with relative clauses (Quinion, 1996). This confusion is not surprising because, since the 

last century, there have been changes in the use of relative clauses. This usage is closely related with 

the distinction that grammarians make between (restrictive) and (non-restrictive) relative clauses.  

Historic books usually introduce two main issues for the distinction between these relative clauses, 

namely, that restrictive relatives are introduced by “that [që]” and are not preceded by punctuation. 

Non-restrictive relatives are introduced by “which [i cili, e cila]” and should be marked off by 

punctuation. Few authors had systematically applied this rule in the works that we studied, which 

included many examples with “which [i cili, e cila]” introducing a restrictive relative clause, for 

example: “He seized the gun which always stood in a corner of his bedroom … (Orwell, 1946, p. 24”). 

This was translated into Albanian as: “Rrëmbeu çiften që e mbante gjithmonë në qoshe të dhomës së 

gjumit…” (Orwell, 2006, p. 16). “It is, in short, impossible for us to conjecture the causes or 

circumstances which may have alienated them…” (Orwell, 1946, p. 58). This was translated into 

Albanian as: “Prandaj e kemi të pamundur të kuptojmë shkaqet apo rrethanat që i kanë bërë të huaj…” 

(Orwell, 2006, p. 66). The 1965 edition of Fowler’s Modern English Usage stresses that if all writers 

agreed to use “that” as the restrictive relative pronoun and “which” as non-restrictive, the writing 

would read clearer and precise. This principle is still followed, but possibly it is not followed by all or 

even the best writers. Despite the stylistic distinction, there are some situations where “that” is 

preferable to “which” (Quinion, 1996). The following are examples, although these are not a full list, 

but moreover tendencies and rules. 

 In clauses that follow constructions, “that” is more common: “It is about this that I wish to 

speak to you (Orwell, 1946, p. 18). This was translated into Albanian as: “Për këtë e ndiej 

veten më të aftë se çdo gjë, ndaj dhe dua t’ua shpjegoj ju” (Orwell, 2006, p. 10). These are 

called cleft-constructions. In Albanian, “që [that)” is also more common than “i cili [which]”, 

in these kind of clauses. However, this does not mean that there are no other relative pronouns 

with these constructions, for example: “… for it was Snowball who was best at writing” 

(Orwell, 1946, p. 32). This was translated into Albanian as: “Aty Snoubolli i cili ia thoshte më 

shumë se të tjerët për shkrim e këndim…” (Orwell, 2006, p. 24). 

 Clauses referring to words as “anything [ndonjë gjë]”, “nothing [asgjë]”, “something [diçka]”, 

“everything [gjithçka]”, or “all [gjithë]” prefer “that [që]” to “which [i cili]”, for example: “But 

it reminded me of something that I had long forgotten” (Orwell, 1946, p. 22), which in 

Albanian is: “Por ajo më kujtoi diçka që e kisha harruar prej kohësh” (Orwell, 2006, p. 14).  

Nonetheless, we can still find clauses such as the following: “That is something which does not seem 

to have been factored into the BOJ’s thinking” (Japanese Interest Rates, 2007, p. 83), which in 
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Albanian reads as: “Kjo është diçka e cila (që) nuk duket të ketë ndikuar në gjykimin e BOJ-së”, 

where “which” (e cila) is used, but in Albanian it sounds better with “që” (that). 

In Albanian, the relative pronoun can be omitted when its antecedent is one of the above words. This 

is a very special case in Albanian because the relative pronoun is almost never removed. For example: 

“Pasi shëtitën cep më cep, delegacionet shprehën admirimin për gjithçka panë, veçanërisht për 

mullirin” (Orwell, 2006, p. 111), which in English reads: “They were shown all over the farm, and 

expressed great admiration for everything they saw, especially the windmill” (Orwell, 1946, p. 124). 

Clauses that follow an adjective in the superlative degree also have the tendency to prefer “that [që]”, 

for example: “Moreover, it was the biggest harvest that the farm had ever seen” (Orwell, 1946, p. 36). 

This was translated into Albanian as: “Për më tepër kjo ishte e korra më e bollshme që kishte parë 

ndonjëherë ferma” (Orwell, 2006, p. 28). It seems that the above tendencies of English do work for 

Albanian, as shown by the carefully compared examples. In English, this preference involves stress 

and rhythm. The relative pronoun, “that” contains “soft” syllables and is not usually stressed, while 

“which” contains a more “tough” initial sound and is easier to stress. Different writers (Lica, 1998) 

have noticed “that” as having the tendency to occur more often in the spoken register, probably 

because it can form the contracted “that’s”, whereas “which” cannot be used in this way. Although 

“which” can replace “that” in restrictive relatives, “that” should not replace “which” in non-restrictive 

relatives. Furthermore, we should not change the rules relating to punctuation in this context. The idea 

is that punctuation is more important here than the choice of the pronoun in similar situations.   

Relative adverbs                           

When relatives function as adjuncts, they are introduced by relative adverbs, which have the function 

of mentioning the antecedent made possible by their meanings. Like the relative pronouns, they are 

syntactic elements of the subordinate clause, according to their function in the proper phrases. In 

English, the relative adverbs are “where”, “when”, and “why”, but there are also more complex 

adverbs, such as “where” with a preceding preposition. In Albanian, there are corresponding adverb 

forms: “ku [where]”, “kur [when]”, and “përse [why]”, but also “si [how]”. Example English writings 

and their Albanian translations were found for the following adverbs: 

Where [ku]: 

 “Elizabeth …attended her in the drawing-room; where she was welcomed by her two friends 

with many professions of pleasure…” (Austen, 1994, p. 36). This was translated into Albanian 

as: “…Elizabeta…e ndihu të zbriste në dhomën e ndënjjes, ku e mirëpritën dy shoqet e saj, 

duke i shprehur kënaqësinë e tyre të madhe…” (Austen, 2005, p. 43).   

 “…and led him around to the end of the big barn, where the Seven Commandments were 

written” (Orwell, 1946, p. 123). This was translated into Albanian as: “…dhe e çoi deri në fund 

të plevicës së madhe ku ishin shkruar Shtatë Urdhrat” (Orwell, 2006, p. 110).  

 “… these two disagreed at every point where disagreement was possible” (Orwell, 1946, p. 

53). This was translated into Albanian as: “Që të dy e kundërshtonin njëri-tjetrin sa herë u jepej 

rasti” (Orwell, 2006, p. 42). This example shows that not all relatives containing “where” are 

translated as “ku” in Albanian.  

 “…a mysterious country called Sugarcandy Mountain, to which all animals went when they 

died” (Orwell, 1946, p. 27). This was translated into Albanian as: “…një vend i quajtur “Mali i 

Bonboneve” ku ishin të destinuar të shkonin pas vdekjes të gjitha kafshët” (Orwell, 2006, p. 

19).  

When [kur]:    

 “Then there came a moment when the first shock had worn off…” (Orwell, 1946, p. 122). This 

was translated into Albanian as: “Pastaj erdhi një çast kur e morrën veten nga goditja…” 

(Orwell, 2006, p. 110).  

 “Finally there came a night when the gale was so violent that…” (Orwell, 1946, p. 71). This 

was translated into Albanian as: “Pastaj, një natë, shpërtheu një stuhi kaq e fortë, sa u duk 

sikur…” (Orwell, 2006, p. 61). This examples shows that not all the relatives are used in the 

same way in both languages. 
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 “…as she had protected the lost brood of ducklings with her foreleg on the night of Major’s 

speech” (Orwell, 1946, p. 85). This was translated into Albanian as: “…ashtu siç kishte 

mbrojtur edhe ajo vetë me këmbën a saj të pasme atë natë kur fliste Majori” (Orwell, 2006, p. 

75).  

Why [përse]: 

The conjunction, “why”, is used only with one noun as its antecedent. However, in this study, we 

could not find an example. In Albanian, the noun “mënyra” can be used as an antecedent in an 

expression in which it is completed, for example: “Mënyra (se) si folën për mbrëmjen e Meritonit, qe 

jashtëzakonisht e veçantë” (Austen, 1994, p. 15), which in English is: “The manner in which they 

spoke of the Meryton assembly was sufficiently characteristic” (Austen, 2005, p. 10). In this example, 

the English alternative to “mënyra”, i.e. manner, is more naturally followed by an expression that 

completes it. 

Conclusion 

In both English and Albanian, relative clauses are of a special nature in comparison with other 

subordinate clauses. By providing examples in both English and Albanian, we identified many cases 

that were similar and several that were different between the languages. We compared an original 

work in English with its translated variant in Albanian to assess whether the relative clauses in English 

were translated in the same way in Albanian. Several relative clauses in English did not translate the 

same into Albanian and thus showed the differences that can exist. This modest paper may be helpful 

for students of English as a foreign language and translators, especially those who are beginners. 
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Abstract: This contribution focuses on applying Google Maps in educating pupils with mild intellectual 

disability. To achieve this, we design and submit an evaluation tool for measuring the pupils’ skills in the Google 

Maps environment, inspired by Bloom digital taxonomy. We also assess the level of achieved skills of pupils 

with mild intellectual disability by comparing mapping with other variables in the geographic competences area. 

The study focuses on the result of research carried out within the VEGA no. 1/0789/14 project. The study also 

identifies the positive effect of a geographical information system (GIS) on the learning of intact pupils. To the 

surprise of the authors, the portal of Google Maps appealed to these participants to the extent that they continued 

to use it for self-study at their homes.  
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Introduction 

One ponders the true necessity for geographical education of pupils, with a light degree of intellectual 

disability, in the 21st century. According to a requirement for new concepts in education, the 

education context of geography should correspond to the physical world. Up-to-date mapping 

technologies are considered most important and beneficial for this practice. To determine a user’s 

movement, location, direction, or speed, a global positioning system (GPS) is currently used. In 

geography, GPS can be used for determining geographical coordinates and cardinal points, as well as 

measuring the travelled route over the terrain. Today, almost every cell phone has a GPS and this 

allows pupils to work with global positioning and achieve skills, even when not at school. For graphic 

visualization of maps in an electronic environment, a geographical information system (GIS) is mainly 

used. According to Kubaliaková and Balážovič (2010) and Kalaš, Kabátová, Brestenská, and Winczer 

(2013), GIS represents the new generation of informative application of geography in the society. 

Sudolská (2004) defined GIS as a computer system orientated towards processing geographical data, 

which are presented through maps. It is a professional program used for representation and analysis of 

large amounts of data, bound to a certain area. These systems include their own database for 

processing and visualization and according to Kalaš et al. (2013), a database is an important part of 

GIS. In education, GIS helps to develop geographical (spatial) literacy, which is defined as the ability 

to distinguish location and topology, i.e., the spatial relationships of map points and their attributes.  

Geographical Information Systems Application to the Subject Geography  

With the emergence of the Internet and new technologies, there has been an increase in online 

interactive maps that are not only visual and attractive for users, but also, in terms of their 

interactivity, are much more interesting than classic paper maps. However, paper maps in education of 

pupils with intellectual disability remain of value. Notwithstanding, changes due to the development of 

new web technologies, resulting in easy access to large amounts of information (geographical data and 

map services), need solid application in the school of geography. Furthermore, GIS is absent in current 

education conception of pupils with a light degree of intellectual disability and there is also uncertainty 

as to whether it will be appropriately incorporated into the new-design of school-books and methodical 

manuals.  

Google Maps (2016) is currently the most popular map service, globally, and contains high quality 

satellite and terrain maps (accessed by changing the display mode in the map window at the bottom 

                                                           
1 Monika Šulovská, Faculty of Education, Department of Special Education, Comenius University in Bratislava, Slovakia, 

sulovskamonika@gmail.com 
2 Alica Vančová, Faculty of Education, Department of Special Education, Comenius University in Bratislava, Slovakia, 

vancova.alica@gmail.com 



CBU INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 

MARCH 23-25, 2016, PRAGUE, CZECH REPUBLIC  WWW.CBUNI.CZ, WWW.JOURNALS.CZ 

 

 393 

left). After entering a location in the search box, a map and data of time and weather of the searched 

location are displayed (Figure 1). This information is extremely interesting for pupils with intellectual 

disability as they do not understand time zones, but with the given information they can determine the 

time shift and also compare data of several countries. 

Figure 1: Time and weather determining in Google Maps  

 

Source: Google Maps (2016) 

A Google Maps’ user can apply a ‘loop’, resize the map window, or search by entering a name of a 

location. Next to the search box (Figure 2), there are other applications for mapping a trip travelled by 

car, public transportation, bike, or by walking. It is somewhat difficult for a pupil with intellectual 

disability to imagine the distance in hundreds or thousands of kilometers. A positive for helping the 

imagination of the pupil is that with the distance shown for travel between two sites in Google Maps, 

also indicates travel time. In addition, every function in the menu is represented by an icon that 

suggests the purpose and manner of its use. The map view (zoom level) can be changed with a large 

slider, appearing in the right part of the map area. On the left side appears contextual information that 

can be hidden to gain more area for the map. Using the computer keyboard key, F11, the Internet 

service can be switched do full-screen mode for more effective visualization. 

Figure 2: Distance measuring in Google Maps 

 

Source: Google Maps (2016) 
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In addition, Google Maps allows virtual walks through streets, almost anywhere in the world. In 

October 2012, Google Enterprise added Slovakia to their ‘Street View’ program. Street View mode 

allows walks in distant localities and this can provide pupils with an almost authentic feeling of 

visiting the site in person. According to Churches (2009), there is a resurgence of map use. Moreover, 

in identifying the need for brain compatible education (Kovaliková & Olsenová, 1996) with this 

resurgence, geography becomes more interesting, understandable, and easier for pupils.  

In Google Maps (2016), one can find a site of interest and then pose as the yellow character, activated 

from the navigation panel, to wander over the given site. Areas captured in Street View become 

highlighted in blue. One can set the mode to a classic map, which has a feature below the Street View 

indicating the relevant street. Street View allows a 360-degree range of view. Operation of this service 

is intuitive and highly motivating for pupils. However, as shown in Figure 3, an impressive benefit of 

Street View mode is that it helps bridge the gap in spatial orientation by combining the traditional 

view of a map with authenticity of the site from various perspectives. This feature was highlighted by 

Churches (2009) in his educational portal. 

Figure 3: Virtual excursion in Google Street View 

 

Source: Google Maps (2016) 

On February 27, 2014, Google Enterprise updated Google Street View with five Slovak caves and 

added several panoramic images, including historic and natural wonders.  

Hyperlapse, is an application that Google Street View introduced in 2013. Entering an arbitrary initial 

or final point in a map, it provides a video presentation of the route. When needing to focus on a 

certain place during a trip, one can move the relevant icon to the target, and thereby allow tracking 

from different aspects. This would greatly facilitate the work of teachers who search for videos on the 

Internet to visualize certain areas of curriculum (compare the videos on the Internet, which are mostly 

on YouTube and copyrighted, subjected to comments, and many times with low quality imagery or 

ineffective length of presentation). With this application, teachers and pupils with a light degree of 

intellectual disability can ‘shoot’ a video of the area in a few seconds. Visualization is very important 

in the education of pupils with intellectual disability as they do not understand numbers referring to an 

area of the country. Map Fight (2016) is a simplistic application (Figure 4) that allows users to visually 

compare the area of two countries. 

Measuring GIS skills of a pupil with light degree of intellectual disability in Google Maps area is of 

interest. With spread of maps and GIS on the Internet, it is inevitable to acquire (not only traditional 

skills of searching for a site on a map) many skills referring to the use of a map. Skills acquired by 

working with maps are also frequently used in private or professional life. A capability of reading the 

necessary information from maps is the basic condition for geographical literacy. According to the 

author, Walbert (2010), it is somewhat difficult for intact children, aged between 7 and 8 years, to read 

a map. Possibly, with age they will naturally achieve this spatial understanding. However, one ponders 

how this is achieved in pupils with an intellectual disability, who are unable to work on the abstract 

level and have insufficient spatial perception. 

A search of the Slovak literature for testing the geo-information skills of pupils, provided portfolios of 

intact pupils (in Slovak basic schools of secondary grammar schools) that represented more long-term 

pupils’ work, directly or indirectly incorporating GIS (developing projects and presentations). 

Consultations with geography didactics from Comenius University in Bratislava, indicated a lack of 
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evaluation tools, specially designed for measuring the skills of pupils in the area of GIS use, at that 

time. 

Figure 4: Comparison of two countries by area 

 

Source: Map Fight (2016) 

 

Figure 5: Evaluation tool for measuring the skills of pupils in the area of Google Maps Street View 

 
APPLICATION, EDITING AND SHARING BY GOOGLE MAPS AND STREETVIEW  

 

 

0 

Pupils cannot move between various views and map styles. 
No ability to zoom pictures and maps. 
No use of localization tools. 
No use of navigation tools. 
No understanding of whole localization and scale 

 

 

1 

Pupils move with difficulties between various views and map styles. 
Ability to zoom pictures and maps. 
Use only some of the localization tools including shifting map, Street View a search fields 
Use only some of the navigation tools including tools on screen and movements with mouse for panning, turning, zooming and 
moving. 
Very poor understanding of whole localization and scale. 

 

 

 
2 

Pupils can move between various views and map styles. 
Ability to zoom pictures and maps 
Navigate through various tools including shifting map, Street View, hover view (views from above) and search fields. 

Use only some of the navigation tools including tools on screen and movements with mouse for panning, turning, zooming and 
moving. 
Poor understanding of whole localization and scale. 

 

 

 
 

3 

Pupils can move between various views and map styles, choose appropriate view for the given task. 
Navigate through various tools including shifting map, Street View, hover view, search fields, embedded pictures, links and 

videos. 

Use some of the navigation tools including tools on screen and movements with mouse for panning, turning, zooming and 
moving. 
Measure distance between two objects through the tool “route”. 

Find the car travel time. Find the walk travel time. 

Poor understanding of whole localization and scale. 

 
 

 

4 

Pupils can move between various views and map styles, choose appropriate view for the given task. 
Navigate through various tools including shifting map, Street View, hover view, search fields, embedded pictures, links and 

videos. 

Use some of the navigation tools including tools on screen and movements with mouse for panning, turning, zooming and 
moving. 
Measure distance between two objects through the tool “route”. 

Find the car travel time. Find the current time and weather of searched place. 
Able to make the link of map and share it in email. 

Limited understanding of whole localization and scale. 
 

Source: Churches (2009) 
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In the foreign literature, Churches (2009) who, using the Bloom digital taxonomy, designed a schedule 

of evaluation criteria for the GIS service, Google Maps. This approach places pupils at the highest 

level when they are able to search and localize key words, make annotations by hotspots, and share 

these hotspots and maps with their contemporaries. 

Regarding the possibilities of a pupil with a light degree of intellectual disability, however, a possible 

achievable goal is another point. Thus, it is important to focus on a finer sequence of these skills. 

Figure 5 shows the final evaluation criteria, modified for pupils with mild intellectual disability, and 

used in the research of Šulovská (2014). 

Results of the Measuring GIS Skills in Pupils with Mild Intellectual Disability in Google Maps 

Churches (2009) concluded that using GIS improved the understanding and skills of pupils, thereby 

increasing their self-confidence. Similarly, in psychological studies, Churches (2009) confirmed 

efficiency of image visualization in comparison with textual information. In addition, the author 

highlighted GIS effects on the development of spatial thinking. Patterson (2007) also summarized the 

positive effect of GIS on the learning of pupils outside of school. Also, Černá, Šiška, Strnadová, 

Kainová, and Titzl (2015) ascribed great importance to GIS in the area of spatial orientation.  

In our research (Šulovská, 2014), to globally assess the geographical competences of a pupil with a 

light degree of intellectual disability, we tested their knowledge using digital autotests and conceptual 

maps; their skills orientation on digital maps and GIS in Google maps; and attitudes to school lessons 

of geography by a scaled questionnaire. To depict the area of greatest shift we used a radar diagram to 

distinguish the changes (Figure 6). 

Figure 6: Searched variables in three participants depending on phases* 

 

*Blue: phase of 7 lessons without use of information technologies; Red: phase of 8 lessons with use 

of information technologies; Green: phase of 7 lessons without use of information technologies 

Source: Šulovská (2014) 

The diagrams in Figure 6 display three participants who were 7th class pupils and participated in all 22 

lessons of geography. They were tested in three phases: 1) seven lessons without use of information 

technologies (blue); eight lessons with use of information technologies (red); and another seven 

lessons without use of information technologies (green). During all lessons and for every pupil, we 

collected research material in the form of 110 tests. In every lesson, we introduced only one European 

country to a pupil and always tested the pupil at the end of the lesson, only on that location. The radar 

diagram of the phases showed visible increases of values on the evaluation scale corresponding to the 

area of testing GIS skills. As shown in Figure 5, pupils were evaluated on the basis of four degrees of 

managing the task. In our research, on improving objectivity, we evaluated this skill in conformity on 

two members of the research team.  

The diagrams in Figure 6 suggest that the achieved skills persevered during the learning phase without 

information technologies being strengthened through practice. Bajo and Vašek (1994) inferred this 

case was the fifth highest phase of skills development where a pupil displays high quality performance 

in various conditions and situations (in our research, the various conditions represented several 

countries and information about them). Churches (2009) stated “This finding is not unusual, especially 

as the intervention introduces new skill for the participant. Once the skill acquired, it is difficult to 
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return in back” (p. 128). We acknowledge that this change was unexpected. Švarcová (2011, p. ??) 

wrote that pupils with intellectual disability “forget quickly acquired skills and usually are not able to 

use them in practice in time and appropriately” we rather supposed that absence of strengthening the 

skill on the lessons would result in its partial weakening or loss. Patterson (2007) also declared the 

positive effect of GIS on the learning of intact pupils even when away from school. However, we had 

not considered that working in the portal Google maps would appeal to the participants to the extent 

that they would use it for self-study at their homes. This finding emerged from data triangulation 

involving a test, interview with participant, and their parent. A study examining the results of acquired 

skills over a longer period would be of further interest.  

However, we propose that by mapping the home computer environments of the participants, in the 

case where every family owns a computer connected to the Internet, will not significantly weaken the 

skill of our participants. Overall, we concur with the findings of Černá et al. (2015) that working with 

the GIS service of Google Maps is highly attractive to participants and increases their motivation to 

learn new things, as was reflected in our study with their self-study that resulted in positive grades in 

tests of GIS skills in Google Maps after a phase of learning about information technologies. We 

conclude this area with the opinions of Jakabčic and Požár (1995) and Vančová (2014), who referred 

to the popularity of the subject as hobbies of pupils with mild intellectual disability. Similarly, 

regarding the research result, Padberg (2010) stated that although teaching through the Internet cannot 

guarantee better learning results, its innovative approach can develop pupils’ creativity, independence, 

curiosity, and positive attitude towards their school and learning. Thus, adequate interest in the activity 

(work in Google Maps) directly reinforces the results of teaching. 

In general, our research was limited by sample size. The impact or importance of GIS depends on the 

goal of the education and the role it has in geography of the time. Where geography education is about 

learning competencies that are necessary in today’s world, the role of GIS is irreplaceable. 

Conclusion 

The purpose of this contribution was to choose the typical environments, certified in our pedagogic 

practice, that would help increase the efficiency of educating pupils with intellectual disability. To the 

brief characteristics of the most important features, there were added possibilities of their application 

in educating pupils with mild intellectual disability. We presented details of the GIS portal of Google 

Maps, because it was crucial for our research. In the contribution, we endeavored to provide the most 

important findings of the work, with information and emphasis on the relationship of these findings 

within the context of geography. It is comprehensible that its optimality for the teacher is highly 

relevant. Not only due to rapid development of technologies, but, in general, the problem of measuring 

competences, to date, is the least elaborated category of evaluation because of its relative novelty. 

However, it is supposed that the importance of working with information in education is ongoing and 

therefore, we recommend further research in this area.  

Efforts to streamline the teaching of geography, in line with the possibilities, capabilities, and interest 

of pupils with intellectual disability is reflected, not only in efforts to innovate, but also in optimizing 

teaching methods. In this stream, an important place is occupied by finding new measurement tools 

that allow deeper and more reliable cognition of the current state of pupils’ knowledge, skills, and 

attitudes. 
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PUBLIC FUNDING OF CIVIL SOCIETY ORGANIZATIONS IN LATIN AMERICA: 
HOW DO WE EVALUATE PROFITABILITY? 

Stephen John Beaumont1 
 

Abstract: For Latin American states, it is common practice to channel public funds to Civil Society 
Organizations (CSOs) to meet various social needs. However, the impact of this investment is not well 
understood. There is a need for a deeper knowledge of the issues, such as the components that are being financed 
and how CSOs use the resources. Also, a better understanding of the impact on the individual beneficiaries of the 
CSOs is necessary. These issues need resolving to move towards optimizing the use of State resources for the 
common benefit of society. The main hypothesis of this study is that, although the State generally invests a large 
amount of funding into CSOs, this funding is inefficiently distributed. A more efficient State funding for CSOs, 
in terms of positive social impact, would make these organizations more socially profitable. 

JEL Classification Numbers: H25, M89, I01, DOI: http://dx.doi.org/10.12955/cbup.v4.786 

Keywords: civil society organizations, state funding, social profitability.
 

Introduction 
For many Civil Society Organizations (CSOs), also called Non Profit Organizations (NPOs), a 
percentage of its annual budget derives from funds of the State (often referred to as grants). For some 
organizations that tend to highly vulnerable, these contributions constitute their main source of 
income. Moreover, for various Latin American states (with the exception of Cuba, whose legislation 
does not contemplate the existence of CSOs), it is a common practice to channel public funds into 
these organizations to meet various social needs. This is not new, rather it has been implemented for 
many years and this interaction is fairly uniform among the countries of the region and between their 
respective provinces, states, departments, and regions. 
Large variations are detected in how funding for CSOs is provided by the State. Further analysis of 
this is needed beyond the amounts provided by the State or the percentages of the budget of the 
respective CSO recipients, to assess the effectiveness or efficiency of these financing models. A 
deeper knowledge of such issues regarding the financing of CSOs  and how CSOs use the resources is 
needed. Also, a better understanding of the impact on the individual beneficiaries of the CSOs is 
necessary.  These issues need resolving to move towards optimizing the use of State resources for the 
common benefit of society. Understanding the best way for the State to strengthen CSOs will help 
improve their performance towards this common benefit. Overall, it is usual for organizations that 
continually receive State funds to be on the verge of financial bankruptcy. In these cases, options 
could include increasing budgetary allocations or alternatively, strengthening the institution to reach a 
more efficient financial management. 
The aim of this paper is to identify issues and possible solutions relating to the funding of CSOs. The 
main hypothesis of this study is that, although the State generally invests a large amount of funding 
into CSOs, this funding is inefficiently distributed. Increasing efficiency of this State funding for 
CSOs, in terms of positive social impact, will likely increase the socially profitability of these 
organizations.  
Sources of State Finance for CSOs 
The starting point of this research was the work, ‘Financing Organizations of Civil Society 
Organizations (CSOs) by the State in Argentina: What goals should be pursued?’ by Beaumont 
(2014). 
The objective of this work was to survey the areas of investment by the State in providing funding for 
CSOs, and to better judge the effectiveness of the expenditure. Given that the State, at different levels, 
regularly invests significant amounts of money in a huge number of CSOs, it would be important to 

																																																													
1 Stephen John Beaumont, Centro de Tecnología para el Desarrollo (CENTED), Buenos Aires, Argentina, 
info@cented.org.ar 
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analyze the effect that this has on the organizations themselves and their beneficiaries. It will not have 
the same impact, for example, if the funding is used for institutional development of the CSO or that 
the organization is simply used as an intermediary to reach the final beneficiary. While the logic of 
government social programs is to channel public resources to individual final beneficiaries, when this 
is implemented through CSOs, it is reasonable to analyze the percentage of these resources reaching 
the beneficiary and that which is consumed in operating or management costs. Effectively analyzing 
these interactions between the State and CSOs will provide an understanding or at least an estimate of 
the ‘social profitability’ of the current State’s investments, and therefore, the potential to optimize the 
allocation of these resources in the future. The research methodology consisted of a survey of 
members from various CSOs and government officials, using a questionnaire with open and closed 
questions. Some of the results for the questions posed, included: 

§ What sort of State resources has been received in the last 2 years? (You could indicate more 
than one). In order of importance, participants elected: grants (money), donations of goods or 
products or both for specific purposes, human resources (volunteers), property lease, technical 
support, debt forgiveness (mainly municipal taxes) and training (direct or scholarships or both). 

§ In the case of grants, were they freely available or should they be used within the framework of 
a particular program? 93% stated that they were to be used in a given program: whereas 7% 
had free availability to use them. 

§ In your experience, State funding is continuous or discontinuous? For 14% of the people 
surveyed it was continuous, but for the remaining 86%, it was the opposite.  

§ Do you think the State can better target funding for other needs of CSOs? Whereas 97% 
answered yes, only 3% answered no. 

Moreover, the study of 2015 (Beaumont, 2015), surveyed further issues concerning training within 
CSOs, such as: 

§ Do you think that you possess all the skills required for the tasks carried out within your 
organization? Of the respondents, 47% answered that they did, and 53% said that they did not. 

§ Do you believe that there is an adequate supply of training for CSOs? While 8% responded 
affirmatively, 63% thought the opposite. Additionally, 29% thought that there was, but it was 
too expensive.  

§ Did you participate in any training (in the last 2 years) that specifically refers to CSOs? While 
18% affirmed that they did, an overwhelming 82% did not. 

§ If you did not participate in any training (in the last 2 years) that specifically refers to CSOs. 
Why? Of the respondents, 51% stated that they lacked resources, 28% stated that they lacked 
time, and 21% found no interesting offer. 

§ What areas do you think should be strengthened within your organization, both through 
training and technical assistance? (You can check more than one). In order of importance, 
participants elected: fundraising, tax issues or accounting, general topics of management, 
institutional communication, legal issues, human resources, and marketing. 

Some of the conclusions reached in the study (Beaumont, 2015), included: 

§ The State funding is rarely directed to areas of technical assistance or training (direct and / or 
scholarships). 

§ However, there is an unmet need for specific training for CSOs, especially for the members of 
Committees or Boards of Directors. 

§ In general, the perception is that there is an inadequate supply of training for CSOs. However, 
there are an overwhelming majority of members of these organizations who are in need for 
specialized training. 

§ Therefore, promoting this training could positively influence the overall performance of these 
organizations, in terms of their impact on the common good for the communities in which each 
one works. 

§ Finally, the State could optimize resources by enhancing the institutional strengthening of Civil 
Society Organizations. 
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Overall, future research into this area could analyze the efficiency of social investments between the 
State and CSOs. The aim of this would be to analyze the effectiveness of State investment in providing 
funding for CSOs, to better understand the impact of the resources consumed on the final 
beneficiaries. How to evaluate State investment in CSOs requires further understanding. 
Social Profitability 
Beyond the knowledge that the State regularly invests significant amounts of money in a huge number 
of CSOs, it is essential to analyze the effectiveness of this on each organization, its beneficiaries, and 
society as a whole, giving priority to the efficient allocation of State resources. Although it seems that 
social investment is beyond traditional economic analysis, at some point analyze or at least an estimate 
of the “social profitability” of State investment is possibly needed to optimize the limited allocation of 
resources. 
In terms of profitability, analyzing social benefits is supported in that CSOs are having to cope with 
limited resources, and any organization should prioritize the most efficient allocation thereof and from 
that premise, establish mechanisms that allow them to estimate the profit maximization. As part of a 
research project on agricultural development at Stanford University, Monke and Pearson (1989) 
defined profitability or social gain (“Social Profit”), as the “measure of efficiency or comparative 
advantage” of the investment. 
Such a case cannot be analyzed with classic financial indicators, for example, in assessing the 
profitability of a private sector project in terms of Return on Investment (ROI), Internal Rate of Return 
(IRR), or Net Present Value (NPV). Unlike a commercial project, there is no financial formula to 
analyze the social benefits of a project. The evaluation of a social project should compare costs and 
benefits that an investment may have in a community and as a whole. However, in addition to the 
direct benefits, one must take into account indirect, intangible effects (such as welfare in the 
community) and the (positive and negative) externalities generated by the project. This is perhaps 
where the greatest challenge lies, as Grinols and Mustard (2001) mentioned in their work, ‘Business 
Profitability versus Social Profitability: Evaluating Industries with Externalities. The Case of Casinos’, 
that “Failure to account for all of the components of social profitability is perhaps the most common 
mistake” (p. 147). 
This is not the only problem; Hagan (2009, p. 2) stated that: “the concept of social profits implies that 
the project will generate a positive social surplus if, and only if, it yields a larger contribution to the 
national value added value than the input of resources would have generated in the best alternative 
use. Essentially, the valuation problem boils down to whether market prices can be used for assessing 
the social profitability.” 
Beyond the positive social impact generated by any project, both from the State and the private sector, 
special attention is placed on the cost-benefit of that undertaken by CSOs that receive public funding. 
For example, Philipson and Lakdawalla (2001) in ‘Medical Care Output and Productivity in the 
Nonprofit Sector,’ wrote of “a growing concern about the productivity, or so called cost-effectiveness, 
of the health care industry”, as part of the nonprofit sector. 
Conclusion 
Today, the dominant paradigm of State investment in CSOs is the ‘grant culture’. However, this 
paradigm is not socially profitable in terms of the percentage of public funds that reach the final 
beneficiaries, and a great many CSOs do not break the ‘vicious cycle” involved with State-
dependence. An alternative would look to the funding models of many ‘successful’ CSOs that show a 
minimal percentage (if any) of State funding. 
Although, the State invests in CSOs, it appears to invest inappropriately. Paraphrasing an ancient 
proverb, it could be considered that “it gives away fish instead of teaching people how to fish”. 
In terms of changing the paradigm, investing in institutions by strengthening through training could 
improve the CSOs performance and their social impact. 
This would have a double benefit for the State. First, it would provide a network of efficient CSOs to 
provide public benefits and meet various social needs. This, over time, would save funds with the 
provision of public benefits through CSOs reducing State spending. Second, funding is also saved by 
not having to eternally subsidize inefficient organizations.  
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INTEGRATION IN LATVIA:  
FLOWS AND EBBS IN NATIONAL AND EUROPEAN CONTEXT 

Juris Rozenvalds1

 

Abstract: Russian-speaking communities in the member states of the European Union (EU), especially the 

Baltic States and Germany, have earned special attention, in recent years, as subjects of important integration 

policies, on one hand, and the main targets of Russia’s propagandist efforts, on the other. Because a significant 

part of Russian-speaking communities accepted these efforts, questions were raised concerning the effectiveness 

of previous integration policies to strengthen the national identity and invoke a feeling of political togetherness. 

Thus the factors fostering and triggering integration and the relations between civic and ethnocultural 

components of integration are of wide interest. This paper presents a case study of Latvia, as a country with the 

highest share of Russian-speaking citizens among the EU member states and a clear prevalence of ethnocultural 

components in its integration policies in recent years. The study examines the successes and failures of the 

integration policies of Latvia during the last twenty-five years, using mainly direct observations and sociological 

data collected during the last twenty years. The results show that language knowledge, citizenship status, and 

socioeconomic conditions play an important role in integration. In addition, these factors appear more effective 

with development of inclusive political practices and civil society structures, cooperative discourse, and 

facilitation of mutual trust between ethnolinguistic communities.  

UDC Classification: 323.1, DOI: http://dx.doi.org/10.12955/cbup.v4.787 

Keywords: integration, Russian-speakers, inclusive politics, cooperative discourse.

Introduction 

During recent years, Europe has faced several interconnected challenges with respect to immigration, 

which has become one of the major topics in political and everyday discourse. First, the scale and 

speed of immigration has dramatically risen. In the last two decades, about 26 million people have 

migrated to the European Union (EU) from outside Europe, especially from Africa and the Middle 

East, and their specific weight in the EU member states is now close to 7% (KING, 2015, p. 11).. In 

addition, illegal immigrants add weight, with about 1.8 million illegal crossings of the borders into the 

EU recorded in 2015 alone (FRONTEX, 2016). Overall, this migration increases the importance of 

integration policies for years to come. Second, there have been serious problems with respect to the 

integration of descendants from immigrants who had arrived in Western Europe decades previously 

(Weaver, 2010) . Compared to today, this past era had different national models of integration and 

understandings of relations between civic and cultural components of integration. These varied from 

the French “republican” model to multicultural model in Great Britain and Netherlands, and the ethno-

national model in several East-European countries (van Reekum, 2012). All models met with 

considerable difficulties and led to controversial consequences. This has been evident, especially in 

“old” immigration countries, in the social unrest, further development of segregated neighborhoods, 

rise of Islamic fundamentalism, and radicalization of a substantial part of the immigrant populations 

(Koopmans, 2013). Several terrorist attacks in major European cities were organized and carried out 

by citizens of neighboring countries. This refers, among others, to the notorious London bombings of 

2005, and the recent terrorist attacks in Paris and Brussels. During the last 10 to 15 years, failure of 

confidence in integration policies has become widespread across most European countries. Finally, 

some immigrant communities, which were considered positive examples of integration in a number of 

Western European countries, posed new unexpected challenges, to a great extent, due to changes in 

relations between Russia and the West. An example is the Russian-speaking community of Germany. 

Although Representative of the German Government, Hartmut Koschyk, in January 2016, in an 

interview with “Deutsche Welle”, called the integration of Russian Germans as “outstanding” 

(Jolkver, 2016). Because a significant part of the Russian-speaking community in Germany accepted 

the Kremlin propaganda and supported xenophobic slogans in connection with the notorious “Lisa 

case”, questions were raised concerning the effectiveness of previous integration policies.  

This paper is based on the assumption that the Latvian case, with decades of experience in interaction 

between two large ethnolinguistic communities, Latvian and Russian, and the dramatic increase in 
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propagandist activities of Russia, especially towards the Russian-speaking population after annexation 

of Crimea, may be useful for understanding factors determining a successful integration. The 

following working definition of social integration will be used: “social integration is a process of 

unifying society by strengthening participation, intercultural contact, and non-discrimination.” 

(Muižnieks, 2010, p. 31). The study examines the relations between civic and cultural or linguistic 

aspects of social integration and whether there are any additional factors, important for facilitating a 

sense of belonging for migrants and their descendants. Successes and failures of integration policies in 

Latvia during the last twenty-five years are analyzed, mainly from direct observation and sociological 

data collected during the last twenty years.  

Integration “From Below” and Integration “From Above” 

During the “Soviet time”, Latvia was a main target of internal migration within the Soviet Union. As a 

result, the specific weight of ethnic Russians, shortly before the breakdown of the Soviet Union, was a 

third of the population. During the last twenty-five years, the specific weight of ethnic Russians 

decreased, and in 2011 Russians comprised 26.9% of inhabitants of Latvia, with 33.7% of the 

inhabitants who spoke Russian at home (CSBL, 2016, p. 103). From a EU angle, it is noted that 

Latvia, among the member states of the European Union, had the highest share of inhabitants 

identifying themselves as having a language of “no official status in the EU” as their mother tongue. In 

this respect, Latvia with 27% was followed by Estonia (18%), Bulgaria (11%), Germany (8%), and 

Lithuania (7%; EC, 2006, p. 8). The Russian-speaking community in Latvia was not only the largest in 

the Baltic states, but the Russian-speaking community in Latvia demonstrated the greatest confidence 

in their strength in relations with other ethnolinguistic groups as compared to Russian speakers in 

other Baltic states. As the study of Ehala and Zabrodskaja (2011, p. 6) showed, their self-assessment, 

on a scale of 0 to 1, was 0.51 whereas the self-assessments of Russian-speaking communities in 

Lithuania and Estonia were 0.49 and 0.45, respectively. 

Integration in Latvia in the years during, and following, the “Singing revolution” gave rise to a 

contradictory and, sometimes, paradoxical picture. First, the “Singing revolution”, as such, was a 

successful integrative effort and a success of the realistic platform of the Popular Front of Latvia 

(PFL), which was the largest and most influential national democratic organization in Latvia between 

1988 and 1991. This platform was based on the renewal of independence being only possible through 

active support of members of all Latvia’s ethnic groups, and the PFL placed enormous effort into 

satisfying the Russian-speaking audience. As a result, only 20 to 30% of Russian-speakers supported 

the efforts to renew the Soviet era status quo (Zepa, 1992) Secondly, there was a distinct difference 

between the spontaneous integration at the grass-root level (“integration from below”) and the state-

supported official integration policies of the state of Latvia (“integration from above”). There were 

several objective factors that facilitated the success of the spontaneous integration “from below”, 

allowing it to avoid serious conflicts on ethnic grounds, e.g., demographic factors, such as, a 

comparatively high percentage of mixed marriages (CSBL, 2016), a lack of sharp differences between 

ethnolinguistic communities in the sense of social and economic standing (Hazans, 2010, p. 141), a 

substantial number of so-called “old Russians” (most of whom were already citizens of the Republic 

of Latvia before the war and who were aware of their ties to Latvia), a lack of major differences 

between Latvians and non-Latvians of Latvia in regard to civic values, and a substantial rise in the 

level of Latvian language knowledge among non-Latvians during the years of restored independent 

statehood. As a result of the aforementioned, an improvement in the bilingual segment of culture in 

Latvia was significantly greater than that in the neighboring Lithuania and Estonia, where it covered 

about 18% of population compared to Latvia with 40% (Ehala, 2012). Where properly used, the “from 

below” approach may be important for state integration policies, although this is yet to be realized. 

  

“Cultural Traumas” and Conflict of “Minority Feelings” 

Attitudes towards integration and understanding of the idea of integration among the main 

ethnolinguistic groups of Latvia were, to a great extent, formed within the context of two fundamental 

structures of collective consciousness, which crystalized from the Soviet time experience, namely, 

“cultural trauma” and “hope for return”. “Hope for return” was the widespread intention to overcome 

the artificial isolation from the West caused by the Soviet occupation (Lauristin, 1997). For this goal, 
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the majority of the Latvian society was ready for certain sacrifices and open to suggestions and 

pressure from the Western powers. The West had clearly linked membership in the EU and the 

political support of Latvia regarding the conflict situation between the West and Russia in 1997-1998 

with measures in consolidating the society, and Western pressure influenced the Latvian political elite 

to set aside utopian hopes that were once widespread, at the beginning of the 1990s. These were hopes 

that postwar migrants would leave Latvia for the homelands of their ancestors, thus resolving the 

integration issue. On the contrary, because of this pressure integration became the “unloved child” of 

the Latvian ruling political elite, and thus, implementation of integration and consolidation measures 

became fragmented. “Flows” were followed by “ebbs”, integration policies were inconsistent, and 

successes in some fields were usually followed by fallbacks or nationalists’ “revenge” attempts in 

others. 

The notion of “cultural trauma” was a collective shock theory arising from changes that were “sudden 

and rapid, radical, deep, touching the core, perceived as imposed, exogenous, coming from the 

outside” (Sztompka, 2000, p. 452). This notion appeared extremely helpful for conceptualizing the 

collective experience (although for different reasons) of the two largest ethnolinguistic groups of 

Latvia. For Russian-speakers “cultural trauma” was caused by loss of Soviet-era privileges, an “elder 

brother” position for the minority, and a necessity to realize for themselves who they were, i.e., a 

remnant of the Soviet empire or a minority with a goal to become an integrative part of a renewed 

country. For Latvians, it arose from experience of occupation, repressions after World War II, 

russification, and threats to become a minority in their own homeland. Notably, the “minority 

complex” was widespread among Latvians and played a controversial role in social and political 

processes of the last quarter of a century. On the one hand, it created an extremely high level of mass 

participation during the years of the “singing revolution”. On the other hand, it proved to be also 

viable when the situation substantially changed and Latvians started to play a leading role in political 

and economic life of the renewed state. As Ehala and Zabrodskaja (2011) stressed, the relative ethnic 

potential of Latvians (which is calculated by comparing the title nation’s self-assessment with its 

assessment of the ethnic potential of the Russian-speaking minority) was attributed to Latvians having 

only a small lead over the Russian-speakers (0.10) and was much lower for the respective numbers of 

Estonians (0.23) and Lithuanians (0.20; p. 30). As a result, both of the larger ethnolinguistic groups of 

Latvia showed insecurity, a sense of being threatened by their ethnolinguistic identity, and overall a 

conflict of minority feelings. 

As If They Would Not Be Here… 

A relatively low collective self-assessment, aforementioned “minority complex”, expressed itself in 

the exclusionary political culture, as an attitude widespread among the Latvian part of society and the 

Latvian political elite that the post-war immigrants were not entitled to make decisions on strategic 

matters of Latvia’s development. It was expressed in the mid-1990s as an inability of the general 

public to accept the idea of a political or civic nation (Hanovs, 2003). This attitude proved to be rather 

stable. In a 2013 survey, 60.3% of ethnic Latvian respondents agreed to the statement that the cultures 

of national minorities should be supported and strengthened in Latvia. At the same time, only 37.5% 

of respondents supported the statement that more active participation of ethnic minorities in decision 

making would be a “good thing” for Latvia (FSS, 2013). This widespread popular attitude was actively 

used by the ruling political elite and became a basis for the pronounced paternalism of the Latvian 

state integration policy. There was a tendency to resolve minority related issues without participation 

of minorities in the formulation of its goals and methods, on the one hand, and for the domination of 

ethnocultural components in state integration policies, on the other. The priority of Latvian ethnic 

values as the main precondition for consolidation of society has been strengthened over the last decade 

with its effect on consolidation of the Latvian society at least contradictory. As a 2013 survey showed, 

97.6% of Latvians and 78.4% of Russians agreed with the statement that all citizens of Latvia must 

speak Latvian language, whereas 90.9% of Latvians and only 43.1% of Russians supported the 

statement that the Latvian language and culture were the only foundations for consolidation (FSS, 

2013). This was also reflected in the overall assessment of the state of ethnic relations. Although 

59.3% of Latvian respondents and 57.2% of Russian-speakers of Latvia viewed the inter-ethnic 

relations in Latvia as satisfactory, and 21.2% of Latvians and 23.6% of non-Latvians as good, the 

share of respondents who assessed ethnic relations in Latvia as “bad” or “very bad” had substantially 
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increased among Latvians from 5.7% in 2004 to 14.8% in 2014, and among Russians from 9.3 to 14.9, 

respectively, over the last decade (FSS, 2014). 

The state of Latvia was even less successful in political integration. First, the division of the political 

spectrum, along the ethnic lines of “Latvian” and “Russian” parts, was integral. Despite growing 

electoral support of parties oriented mainly at Russian-speaking voters, who had already tripled their 

share in parliamentary elections from 10% in 1993 to 20.1% in 2002, 29.1% in 2011, and 25.8% in 

2014 (CECL, 2016), political representatives of the Russian-speaking electorate, who had formed the 

largest fraction during the last two tenures of Latvian parliament, are currently isolated and have no 

chance of becoming members of the ruling coalition. There are still more than 11.8% of inhabitants of 

Latvia (“non-citizens”) who lack political citizenship. Unlike neighboring Estonia, they cannot take 

part in municipal elections. Non-citizenship problems in Latvia have a clear age dimension. Among 

inhabitants aged 62 to 66 years 71% are citizens, while for those 26 to 32 years up to 91% and for 

those 17 to 22 years 94% are citizens (OCMA, 2016). However, legal attachment to the state does not 

significantly alter political behavior of young Russian-speakers, and this, to a great extent, is 

determined by the solidarity of the older generation.  

Basis for Attachment 

As Birka (2013) indicated in her study of integration and sense of belonging, citizenship of Latvia and 

knowledge and use of the Latvian language have no positive correlation with the sense of belonging 

for Russian-speaking youth in Latvia. In contrast, identification with the host society, favorable 

orientation towards the group, thinking in terms of commonality and not ethnicity, and a willingness to 

engage in communication have been positively correlated with a sense of belonging in Latvia (Birka, 

2013). 

The course and speed of integration in Latvia is substantially affected by the existence of two 

information spaces, Latvian and Russian (represented mainly by TV channels from Russia), with 

differing orientations, information sources, and lack of dialogue between them. The survey data 

showed that 77.8% of Latvian speakers and only 8.7% of Russian speakers prefer Latvia’s TV 

channels, whereas Russia’s TV channels were preferred by 84.1% of Russian-speakers and 15.2% of 

Latvian-speakers (FSS, 2014). Proposals to launch a TV channel aimed at the Russian-speaking 

minority were rejected because of opposition from nationalist forces (PBL, 2015). In a situation where 

Russian-speaking audiences feel estranged from the majority and do not trust Latvian public TV 

because they view it as official state propaganda, space is open for interpretation of the history and 

current events in Latvia and abroad that are broadcast by Kremlin’s controlled mass media.  

Conclusion 

The Latvian experience shows that language knowledge, citizenship status, and socioeconomic 

conditions and benefits undoubtedly play an important role in integration. Therefore, it is a basis for a 

cohesive society. However, these factors alone are seemingly insufficient for ensuring social cohesion 

without growth of intercultural competence, facilitation of communication and mutual trust between 

communities and power structures. Other essentials include the launching of more active information 

policies on a national and European level (e.g., European and national Russian-speaking TV channels) 

and developing inclusive political practices and civil society structures to overcome ethnic, cultural, 

and religious barriers. 
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ABOUT SOME SOCIAL AND HEALTH PROBLEMS OF PERSONS, SEEKING 
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OF THE REPUBLIC OF BULGARIA 
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Abstract: The influx of migrants to European countries, including the Republic of Bulgaria, is constantly 

increasing from regions experiencing military conflicts and countries that are economically undeveloped. At 

present, the Republic of Bulgaria is regarded by asylum seekers as a transit state on their route to the 

economically developed European countries. The people seeking asylum in the European Union have different 

sociocultural, ethnical, religious, and health cultures. These differences make their adaptation to their new 

environment difficult and the situation creates economic, social, and health problems for the accepting countries. 

The enforcement of uniform European standards and laws for social and health integration of migrants facilitates 

the process and protects the local people from infectious diseases and social-economic problems. The analysis of 

documents of the European Union, from international and Bulgarian organizations, shows policies have been 

developed to guarantee the rights of individuals, seeking protection. A major issue for the successful adaptation 

of migrants is their unwillingness to observe the laws and regulations of the countries where they settle. 
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Introduction 

According to the United Nations High Commissioner for Refugees (UNHCR), an asylum-seeker is a 

person who claims to be a refugee and seeks international protection from persecution or grave 

encroachment in their native countries (UNHCR, 2015). Every refugee initially seeks asylum. 

However, not every asylum seeker is ultimately approved as a refugee. While waiting for their 

applications to be approved (or denied), such a person is called “an asylum seeker” (UNHCR, 2015).  

A refugee is a person who: 

having reasonable fear of persecution by reason of race, religion, nationality or belonging to a 

certain social group or for political convictions, who is outside the country of their citizenship and 

who cannot benefit from protection of this country or is not willing to benefit from such 

protection by reason of these fears; or, being without citizenship and being outside the country of 

their former habitual residence as a result of similar events, cannot return or, as a result of such 

fears, is not willing to return to it. (State Agency for Refugees with the Council of Ministers, 

1993)  

According to the June 17, 2015 report of the UNHCR, a new dangerous era of resettlement, 

worldwide, has begun with almost 60 million people having been banished from their homes 

(UNHCR, 2015). The report shows that the number of resettled people, as a result of wars, conflicts, 

and persecution, has reached its highest level ever registered, and furthermore, it is accelerating. The 

global tendencies show a rapid increase in the number of people banished from their homes. Whereas 

until the end of 2014 this number was 59.5 million, only a year earlier it was 51.2 million, and ten 

years previous to this, 37.5 million. 

According to the data of the UNHCR (2015), the number of people banished from their homes in 2014 

compared to 2013 was the highest difference ever registered between years. In 2014, the daily average 

of individuals becoming refugees, asylum seekers, or domestically resettled persons (DRP) was 

42 500, which represented a quadruple increase in only four years (UNHCR, 2015). One in 122 people 

in the world was a refugee, a DRP, or an asylum-seeker (UNHCR, 2015). If this number was the 

population of a country, that country would be the 24th largest country in the world (UNHCR, 2015). 

                                                           
1 Hristina Milcheva, Medical College of Trakia University, Stara Zagora, Bulgaria, hr_mil4eva@abv.bg 
2 Albena Andonova, Medical Faculty of Trakia University, Stara Zagora, Bulgaria, andonova_a@dir.bg 
3 Mariya Dimova, Medical College of Trakia University, Stara Zagora, Bulgaria, mdimovameister@gmail.com 



CBU INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 

MARCH 23-25, 2016, PRAGUE, CZECH REPUBLIC  WWW.CBUNI.CZ, WWW.JOURNALS.CZ 

 

 409 

 Cecilia Malmström, a European Commissioner in charge of the internal affairs, has stated that:   

The Common European Asylum System (CEAS) will afford better access to the procedure for 

obtaining asylum by people seeking protection; it will promote quicker, more qualitative and fair 

decisions to afford asylum; will guarantee that people, afraid of persecution, would not be 

returned to the countries where they are endangered and will provide appropriate conditions both 

for those who apply for asylum and for those who receive international protection in the EU. 

(European Commission, 2014b) 

The enhanced rate of migration to the EU has been evoked by demographic and economic processes, 

which are combined with effects of climatic change and political and military conflicts in countries 

from the Near and Middle East, and North Africa. 

Methods 

An analysis was undertaken of the documents of the World Health Organization (WHO), the United 

Nations (UN), the European Union, and Bulgarian state institutions with regards to the social and 

health problems of persons seeking protection on the territory of the Republic of Bulgaria. 

Objective 

In recent years, the political, inter-ethnical, and inter-religious conflicts in the regions adjacent to the 

European Union have deepened and the number of people needing asylum has continued to increase. 

Due to the geographic proximity of the Republic of Bulgaria to these countries under pressure, a 

significant part of the migration wave has been directed towards the Bulgarian borders, with the 

country gradually and steadily transforming from a country of emigration, as a transit country, to a 

country attracting immigration (Council of Ministers of the Republic of Bulgaria, 2015). 

 Table 1: Information from the State Agency for Refugees with the Council of Ministers on number 

of persons seeking protection and decisions made about them by the Bulgarian authorities 

Year 

Number of 

persons 

seeking 

protection 

Awarded 

refugee 

status 

Awarded 

humanitarian 

status 

Denial 
Terminated 

procedure 

Total 

number of 

decisions 

2010 1025 20 118 386 202 726 

2011 890 10 182 366 213 771 

2012 1387 18 159 445 174 796 

2013 7144 183 2279 354 824 3640 

2014 11081 5162 1838 500 2853 10353 

2015 20391 4708 889 623 14567 20787 

2016 

Janu

ary 

1966 47 18 33 1638 1736 

 

Source: The State Agency for Refugees with the Council of Ministers (2016) 

Based on data of the European Commission and the Ministry of the Interior, in 2014 the Republic of 

Bulgaria recorded a total of 41 506 attempts of illegal border crossing by third-country nationals, with 

93% of these (numbering 38 502) occurring at the Bulgarian-Turkish border. Compared to 2013, the 

migration pressure had increased 2.3 times. These numbers include attempts that had been prevented 

by the border police of neighboring countries and migrants who had voluntarily returned after 
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approaching the Bulgarian green borders (Bulgarian National Contact Point for the European 

Migration Network, 2014). 

Data of the State Agency for Refugees at the Council of Ministers of Republic of Bulgaria, for January 

2016 only, showed the number of persons seeking protection in the country was 1,966 from 13 

countries (stateless persons inclusive). Of these, refugee status was awarded to 47 persons from four 

countries and humanitarian status to 18 persons from two countries, while denial of refugee status was 

issued to 33 persons from 14 countries (The State Agency for Refugees with the Council of Ministers, 

1993). 

For the period January 1, 2010 to January 1, 2016, data from the State Agency for Refugees (Table 1) 

showed an abrupt increase over this time in the number of persons seeking protection and resulting 

decisions by the Bulgarian authorities (The State Agency for Refugees with the Council of Ministers, 

2016). 

In the period January 1–31, 2016, an increase in the number of asylum seekers in the Republic of 

Bulgaria, originating from Iraq and Afghanistan was observed (Table 2; The State Agency for 

Refugees with the Council of Ministers, 2016). 

Table 2: Information of the State Agency for Refugees with the Council of Ministers in regards to 

the top five countries of origin, according to the number of filed protection applications during the 

period January 1–31, 2016 

Serial number Country Number of filed 

applications 

1. IRAQ 958 

2. AFGHANISTAN 688 

3. SYRIA 218 

4. PAKISTAN 64 

5. SOMALIA 5 
 

Source: The State Agency for Refugees with the Council of Ministers (2016) 

Results 

To avoid the threat of increasing migration pressures, the Republic of Bulgaria should undertake 

measures to guarantee the security of the territory and the population, parallel with undertaking actions 

to protect the rights of those needing protection and requiring social integration. At present, the 

Republic of Bulgaria has moderate migration pressure. However, with the closure of the Eastern 

Balkan corridor, the danger of the immigrant surge being directed towards the Republic of Bulgaria 

increases considerably. 

These migrants originate from different social, ethnical, cultural, racial, economic, and language 

environments compared with those of Europe and, in particular, that of Bulgaria. Their communication 

with local people and state authorities is hindered primarily by their inability to speak the language of 

the country in which they settle. 

In addition, there are cultural barriers with migrants having different religious backgrounds, ways of 

thinking, behavior, and life philosophies to those of local people. Most frequently, the immigrants 

have no knowledge of the culture of the accepting country, nor are they willing to conform to it. They 

form closed homogeneous communities and do not relate to the local people easily. 

To help avoid any domestic social and economic tension in the country as a result of an increasing 

migration influx, it is necessary to analyze, in detail, the social and health problems of the persons 

settling in the territory of a country for asylum and protection. 
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The most vulnerable groups of refugees are women, children, aged persons, people with disability, and 

homosexuals. 

Migrants who settle on a permanent basis in a country, encounter difficulties with social and cultural 

adaptation and in finding work. To a large extent, this is a consequence of their low educational level 

and the language and cultural barriers that restrict their opportunity for education, as well as their low 

level of awareness in regards to legislation. This makes them an easy target for recruitment by 

organized crime syndicates, and obstructs their successful adaptation. 

The smugglers and human traffickers can easily take advantage of people without documents. In 

addition, the “black labor market” attracts illegal immigration. Measures against all forms of illegal 

immigration are needed to protect the most vulnerable persons and to maintain the public trust in the 

immigration policies (European Commission, European Union policies, Migration and Asylum, 

2014a).  

The UNHCR-Bulgaria recommends appropriate measures to create and strengthen harmonic relations 

with the accepting community through encouraging respect of the asylum seekers and refugees, by 

forming awareness for their needs and encouraging respect of local culture, traditions, and religion 

among the asylum seekers, and through provision of basic education in the official language of the 

accepting country. In addition, it is recommended that the asylum seekers receive consultations on 

various aspects of admission conditions and participate in the organization of admission centers. Those 

susceptible in terms of gender and age characteristics need to be identified by the accepting 

organization, which should consider the specific needs of those who have suffered torture and trauma, 

the single women, the unaccompanied children, those separated from their families, the families with 

children at school age, and other vulnerable groups (UNHCR, 2009). 

The health problems of the immigrants are primarily based on social problems, origin, life history, 

culture, and religion in their home countries, which they have fled because of war and poverty. Some 

immigrants have poor nutrition, untreated diseases, or such, as a result of a difficult move. In addition, 

various statuses of stress, malnutrition, chronic diseases, and traces of torture are evident. 

Problems also arise during medical examinations performed at the registration centers in the territory 

of the Republic of Bulgaria. Diagnostics, treatment, and immunizations are obstructed by language 

barriers and an unawareness by immigrants of the health insurance system of the Republic of Bulgaria. 

Impediments also exist as a result of cultural and language characteristics during medical examinations 

of Muslim women. 

Concerning the health problems of the refugees, UNHCR-Bulgaria often identify physical and mental 

problems that differ to those of the common population. These result from persecution, trauma, and 

having to flee their home. In addition, these people often appear with additional health needs because 

of restricted access to preventive and prophylactic health programs, continuous deprivation of basic 

resources necessary for suitable health care, or poor quality of treatment in the first country of asylum. 

Solving the health and social problems requires considerable financial resources of the accepting 

countries. Some migrants do not reveal their medical conditions because they are afraid they will have 

to stay in the transit country for treatment and this poses risks to the health of the local people in terms 

of epidemic outbreaks and spread of diseases that are atypical of the region. 

A large part of the refugees are people arriving from territories of military action and thus, bear the 

effects of trauma that are durable on their character. Some have suffered violence, lost relatives, and 

homes, exposing them to risks of mental or psychosomatic diseases or post-traumatic stress disorders 

that could accentuate with continuous stay in refugee camps. These people need specialized medical, 

social, psychological, and legal support. 

On the basis of the abundant experience of the International Organization for Migration (IOM), the 

European Commission developed a Handbook for evaluating the health status of refugees and 

migrants in the EU/EEA by medical professionals when preparing health evaluations of migrants. This 

provides guidance for physicians to establish the presence of diseases requiring immediate or 

subsequent care when evaluating the health of migrants at places lacking diagnostic maintenance, 

apart from sets of rapid testing (European Commission, 2015). 
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This Handbook assists physicians in regards to: 

 The overview of the process of health evaluation of migrants; 

 Guidance with regards to the conditions that are significant for the health evaluation (a list of 

parameters); 

 A standardized procedure to obtain an expedient, accurate, and thorough gathering of 

information; and 

 The complete protocol for preparing an evaluation of the health status that includes: 

o Compiling the medical history, including vaccination status; 

o Results of physical examination, including vital signs; 

o Basic evaluation of mental health; and 

o Specifying the needs of subsequent care or treatment. 

The Handbook of the European Commission recommends the evaluation of a migrant’s health status 

be performed on a voluntary basis, fully observing the right of the patient to confidentiality; to adhere 

to the national mechanisms of reporting, namely declaring diseases which threaten public health; to be 

performed by qualified medical professionals, acquainted with the culture of the respective persons; 

and to be treated as an opportunity for undertaking preventive measures, including carrying out 

consultations and or the provision of health education (European Commission, 2015). 

With regards to the risk of outbreak of infectious diseases, immigrants should have the same level of 

protection as local people, including with regard to diseases preventable by routine vaccinations 

(European Commission, 2015). 

In a joint declaration on the common principles for vaccination of refugees, asylum seekers, and 

migrants in the European region, the UNHCR-Bulgaria, United Nations Children's Emergency Fund 

(UNICEF), and WHO emphasized that: 

the chronic health problems of refugees, asylum seekers and migrants are basically similar to those 

of the population of the accepting countries. The physical and psychological burden, however, 

which is connected with the escape from their countries and the long and difficult travel they have 

undertaken enhances the common health risks. Factors, as for example the move of large groups of 

people, shortage of water, unsuitable shelter and hygienic conditions enhance the risk of infectious 

diseases. The children are especially susceptible to sharp medical conditions, such as respiratory 

diseases, diarrhea and dermatological infections. (WHO-UNHCR-UNICEF, 2015) 

Additionally, it was revealed that “children not yet vaccinated are those most at risk of acquiring 

vaccine-preventable diseases since the vaccination programs in their countries of origin have been 

interrupted as result of civil turmoil and wars” (WHO-UNHCR-UNICEF, 2015).  

It was recommended that the refugees, asylum seekers, and migrants are vaccinated without excessive 

delay according to the national immunization schedule of the country in which they are expected to 

stay longer than one week, with priority for measles, mumps, and rubella (MMR), and polio 

vaccinations (WHO-UNHCR-UNICEF, 2015).  In addition, every vaccinated child or person, taking 

care of the abovementioned need documentation for their vaccine shots (WHO-UNHCR-UNICEF, 

2015). 

Conclusion 

In the modern globalized world, the enormous resettlement of human masses from economically poor 

regions continues. The enforcement of a unified policy of European countries on migration issues will 

create conditions that regulate the migrant influx, improve the process of integrating asylum seekers, 

and avoid threats to the populations of accepting countries. 

The Republic of Bulgaria, as a transit country on the route of migrants to Central and North Europe, is 

subject to migration pressure. The state has formulated efforts to accept the migrants and solve part of 

the health and social problems of asylum seekers, while observing the international standards. It is 

established that the main problems in the adaptation of migrants are connected with their sociocultural, 

ethnic, and religious belonging, and their endeavor to settle in economically well-developed European 

countries. Their poor health status and reluctance to undergo medical treatment and adhere to 

Bulgarian health laws are other problems that endanger the lives of Bulgarian citizens. 
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MODELS OF STRUCTURES IN DIDACTICS 

Stefan Niewitecki1

 

Abstract: The final aim of teaching students subjects, such as structural mechanics, reinforced concrete, and 

steel structures is to teach them how structures work in a given building as well as to provide them with skills 

enabling them to calculate and design structures. The behavioral model of the structure, contrary to the 

architectural model, which focuses mainly on the external form of the building, shows workings from both the 

static and dynamic points of view (e.g., the influence of the wind load, dead loads, and imposed loads) A series 

of fifteen behavioral models constructed of organic glass (poly-methyl methacrylate, also called Plexiglas® or 

metaplex) was built for didactic purposes for the academic staff of the Department of the Technical 

Fundamentals of Architectural Design at the University of Technology in Gdansk. This article presents the 

characteristics of these models, as well as their application in didactics. The usage of the models in specific 

educational subjects at the Department of the Technical Fundamentals of Architectural Design has been adopted 

as a classification criterion. 

UDC Classification: 377, DOI: http://dx.doi.org/10.12955/cbup.v4.789 

Keywords: didactics of architecture, structures, models of structure, architectural models.

 

Introduction 

The methodology of any educational subject describes aims and methods of teaching that subject. One 

of the most important tasks of teaching methodology is to answer the question: “What are the best 

ways of teaching a specific subject?”. The final aim of teaching students subjects, such as structural 

mechanics, reinforced concrete, and steel structures, is to teach them how structures work in a given 

building and to provide them with the skills that will enable them to calculate and design structures 

(Borusewicz, 1973). Thus, the conclusion is that the basic target of applying models of structures, in 

the didactics of architecture, is in making the static and structural issues in construction more 

understandable to students who, therefore, can see their impact on the final architectural form. The 

model of structure of a given building will differ from the architectural model because the former 

shows how a given structure works statically and dynamically (e.g., the influence of wind, dead, and 

imposed loads on structures), whereas the architectural model mainly shows the external form of the 

building. The assumptions regarding the models of structure in question should, therefore be as 

follows: 

1. The models of structure should facilitate better understanding and memorizing of the issues 

constituting the subject of the classes and lectures; 

2. The models of structure should better consolidate the acquired knowledge due to deeper 

understanding of the discussed issues; 

3. The models of structures should, if possible, show a few options of the building structure; and  

4. A set of the models of structure should be designed and designed in such a way so that it will 

constitute a coherent entity with regard to the discussed subjects; it would, therefore, be a kind 

of “bridge” connecting the classes of different subjects concerned with the structural issues. 

This would result in better acquisition of the knowledge on structural issues. 

Models of Structures in Didactics: Description of the Models of Structure 

A series of fifteen models constructed of organic glass (poly-methyl methacrylate, also called 

Plexiglas® or metaplex) was built for didactic purposes for the academic staff of the Technical 

Fundamentals of Architectural Design Department. The models were constructed so as to meet the 

assumptions given at point 1, above. The aim of building the models was to test whether they 

constituted useful didactic tools.  

The following describes the characteristics of the models and their application in didactics. The 

participation of the models in specific educational subjects at the Structural Engineering Department 

                                                           
1 Stefan Niewitecki, Faculty of Architecture, Department of Technical Fundamentals of Architectural Design, Gdańsk 

University of Technology, Gdańsk, Poland, nievi@pg.gda.pl 
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(now Technical Fundamentals of Architectural Design Institute) has been used as a classification 

criterion. 

1. Subject: Structural mechanics – statically determinate structures 

1.1. Model No 1 

Description: the model of an overhanging simply supported beam 

Issues to discuss: 

1. The tensioned and compressed side of the beam both in the span and the support, basic notions 

of a bearing, a span, a bracket, a shear force, and a bending moment; 

2. A notion of a fixed support, a hinged movable and immovable support, a notion of a theoretical 

span (a designed one). Technical solutions of hinged supports accepted in engineering, the 

concept of “wall to wall distance”; and 

3. The correlation between the beam cross-section shape and its resistance to bending, beam 

deflections caused by forces working parallel or vertically to the longer side (height) of the 

beam cross-section, a concept of a moment of inertia (Kolendowicz, 1996).  

Figure 1: A model of an overhanging simply supported beam 

  
 

Source: Author  

Figure 2: The presentation of the work of an overhanging simply supported beam 

 

Source: Author  

Figure 3: Figure 3: The presentation of the work of an overhanging simply supported beam span 

 

Source: Author  
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2. Subject: Structural mechanics - statically indeterminate structures  

2.1. Model No 2 

Description: The model of a single-span and one-storey frame with four different static schemes 

Issues to discuss: 

1. The way the loads are transmitted from the roof and walls onto the frame rafter and columns; 

2. The spatial stiffness of the frame hall (crane beams, roof slabs, potentially also a vertical truss); 

3. Static schemes of the frames: 

 a statically determinate three-hinged frame, 

 a frame statically indeterminate to one degree, 

 a frame statically indeterminate to the second degree (not shown in the model), and 

 a frame statically indeterminate to the third degree; 

4. The profitability of using statically indeterminate systems (smaller bending moments than in 

statically determinate systems or a better distribution of these moments in a given statically 

indeterminate system); and 

5. 5. The influence of the correlation between the moment of inertia of the columns and the rafter 

on the values of the bending moments in the columns and rafters in statically indeterminate 

frames. 

3. Subject: Reinforced Concrete Structures 

3.1. Model No 3 

Description: a single-aisle, triple-span reinforced concrete hall structure  

Issues to discuss: 

1. The way loads are transmitted from the roof and the walls onto the rafters and columns (here, 

the rafters are joined by the slab without beams, however, the rafter loading used in model no 2 

is more common); 

2. One-way reinforced concrete slabs;  

3. Reinforced concrete rafters and columns 

4. The issue of articulated joints in reinforced concrete structures, difficulty in manufacturing 

them and, therefore, their unprofitability in monolithic structures; and 

5. A reinforced concrete foundation base. 

3.2. Model No 4 

Description: Slab stairs 

Issues to discuss: 

1. Basic types of reinforced concrete stairs and their static components; 

2. Advantages and disadvantages of slab stairs in comparison to slab with beam stairs and stringer 

stairs; and 

3. The reinforcement of the slab – the difficulty in reinforcing the place where the landing and the 

stairway are joined and the resulting difficulty in the reinforcement of the simply supported 

reinforced concrete beams. 

3.3. Model No 5 

Description: Slab with beam stairs 

Issues to discuss: 

1. Work and reinforcement of the slabs of the landing and the stair flight in the slab with beam 

monolithic stairs (M = 1/10 ql2, l = the span of the flight of stairs) and precast ones (M = 1/8 

ql2); and 

2. Work and reinforcement of reinforced concrete beams shown with the help of the support beam 
of the landing and the stair flight slabs. 

4. Subject: Precast Structures 

4.1. Model No 6 

Description: The model of structure of the pre- or post-tensioned beam  

Issues to discuss: 
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1. The essence of pre-stressing of structural components; and 

2. The beams pre-stressed in the factory or in situ in terms of the comparison of pre-tensioned and 

post-tensioned beams, the advantages and disadvantages of both types. 

Figure 4: The model of the slab-beam stairs 
   

Source: Author  

 

Figure 5: The model of the slab-beam stairs. A bottom reinforcement of the stair flight slab and the 

support beam  
 

 

Source: Author  

5. Subject: Steel Structures 

5.1. Model No 7 

Description: the model of the industrial hall with a crane along with different options of column 

structures and a steel roof (plane trusses); a single-storey, single-aisle hall 
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Issues to discuss: 

1. Foundation bases, i.e., kinds and reinforcement; 

2. Variants of curtain walls; ground beams, intermediate support, free-standing beams, columns, 

and the ways the wind loads are transmitted (pressure and sucking) from the walls onto the 

columns; 

3. Variants of columns in the halls of a big span; monolithic or precast reinforced concrete 

columns (solid or with openings or one- or two- branch types); Steel columns as plate girders, 

trusses, or double T-section box types; 

4. Variants of crane beams, crane load bearing structures, and review of the subject of “influence 

lines” (structural engineering); reinforced concrete pre- and post-tensioned crane beams with a 

square, and T- and double T-cross section; plated crane steel beams (double T-section or box 

ones), truss crane steel beams, pre-stressed steel beams, or with tendons; 

5. The way the load is transmitted onto the roof trusses according to the truss span and the roofing 

type, supporting the roof plates directly on trusses, or with the help of purlins; purlin types as in 

rolled double T sections or trussed purlins; 

6. The role of bracing in structure stability, side wall bracing (a cross brace or a portal frame), 

roof truss vertical bracing, or roof slope bracing; and 

7. Summary of cross section dimensions of the columns in buildings having larger dimensions, 

and roofing of these buildings, which introduces the most common difficulty for students in 

their bachelor or master theses. 

6. Subject: Special structures (of a large span) 

6.1. Model No 8. 

Description: a cloister vault and a cross vault 

Issues to discuss: 

1. The development of thin-walled vaults from the historical point of view (barrel vault, cloister 

vault, cross vault, sexpartite rib vault, a dome resting upon a drum, squinches, or pendentives; 

and 

2. Vaults as prototypes of contemporary thin-walled structures compensating compression.  

6.2. Model No 9 

Description: The model of a single-storey, single-aisle reinforced concrete hall covered with three 

cylindrical shells 

Issues to discuss: 

1. Static work and concrete reinforcement of the cylindrical shell, end joists, and roof 

diaphragms; and  

Work and reinforcement of the columns of longitudinal walls and gable walls. 

Figure 6: The model of an industrial hall with a crane. The options of columns of different 

structures are shown 

 

Source: Author  
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Figure 7: The model of an industrial hall with a crane showing the gable wall view 

 

Source: Author  

Figure 8: The model of a single-storey, single-aisle reinforced concrete hall covered with three 

cylindrical shells 

 

Source: Author  
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Figure 9: Cylindrical shells with the reinforcement of the shells and columns visible 

 

Source: Author  

Figure 10: Cylindrical shells with the roof diaphragm visible 

 

 

Source: Author  

Conclusion 

The models of structures presented in this article support the rationale for using such didactic         

tools. Notably, the models of structures fulfilled their purpose in the didactics of architecture.            

The models provided students with better understanding and memorizing of the subjects of          
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lectures and classes, and has led to better consolidation of acquired knowledge. The use of models 

during both the classes of structural mechanics and that of reinforced concrete and special structures 

have enabled students to comprehend a deeper level of the scope of knowledge with regard to 

structures.  

The positive results of the application of the abovementioned models of structure in didactics 

comprise, among other advances, further development of technology by students, who, as part of the 

classes of “Principles of Building Engineering” designed the structural models of roof trusses and 

wooden walls (Figure 11 & 12).   

Taking into consideration the development of computer science, the substitution of “physical” models 

by ones that are generated on the computer appears well justified. An unquestionable advantage of 

computer generated models is the possibility of showing the animation of the component deflection 

resulting from the loads. 

Figure 11: Models of wooden roof trusses made by students of the Faculty of Architecture 

 

Source: Author  

 

Figure 12: Models of wooden roof trusses made by students of the Faculty of Architecture. 

 

Source: Author  
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FACTORS AFFECTING THE CHOICE OF HIGHER EDUCATION INSTITUTIONS 
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Abstract: Because of increasing competition among Latvian higher education institutions (HEIs), the 

administrators of these institutions are becoming increasingly interested in understanding how their potential 

students choose their institution. Comprehensive knowledge of consumer behavior allows institutions to become 

more effective at making good strategic marketing decisions and to better respond to customers’ needs. The 

purpose of this study is to understand what factors affect the decision of secondary school leavers in choosing a 

particular higher education provider and the variables that might predict a student’s choice. The research is based 

on data collected by the means of a survey distributed among final year students of Latvian secondary schools, 

with 644 responses analyzed using Spearman correlation and stepwise regression analysis. Analysis of four 

major groups of factors: cultural, social, psychological, and organizational, revealed that psychological and 

organizational factors are the best predictors of the choice of HEI. These explained 48% of the variance of the 

dependent variable (R2 = 0.48; F (1; 641) = 293.46; p < 0.001). The results provide details of the factors with 

great importance to young people of Latvia in choosing their higher education provider. The HEI can use these 

factors for designing various student attraction strategies, and thus increase their market share and 

competitiveness. 
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Introduction 

In recent years, the Latvian higher educational institutions (HEIs) have been facing increasingly 

complex challenges. Their operating environment is undergoing major transformation caused by 

changes in demand patterns, decline of government funding, and intensifying global and local 

competition. Nowadays, more than ever before, administrators of HEIs are confronting difficulties in 

efforts to identify, recruit, and enroll students. Change in demographic trends, increased competition 

for students, shifting student academic and career interests, and a shortage of financial resources are of 

serious concern to management of HEIs.  

During recent years, competition among Latvian HEIs has intensified, mainly because of 

demographics relating to a dramatic birth rate decline during the 90s with 51% decline observed 

between 1990 and 1998 (Central Statistical Bureau, 2013). As a consequence, the number of 

secondary school graduates has decreased, falling by 36% from 2007 to 2014 (Central Statistical 

Bureau, 2015). In 2014, only 13.6 thousand pupils graduated from secondary school, 9.4% less than 

the previous year. Moreover, there are currently 32 HEIs in Latvia, offering 920 study programs 

(Academic Information entre, 2015), which, for a country the size of Latvia, is arguably too many. A 

recent increase in foreign student inflow to Latvian’s educational system (68% over the last five 

years), to a certain extent, offsets this situation, but does not diminish the importance of attracting 

local students. Another reason for decline in number of prospective students relates to the recent 

economic trends in Latvia. Overall, the paying ability of the population is low and in 2014, 60% of 

Latvian education was tuition-fee based (Ministry of Education and Science, 2015). People found it 

difficult to cover the costs of higher education and subsequently choose to look for jobs and, when 

unable to find a suitable option in Latvia, chose to go abroad. Currently, 62.8% of school leavers 

pursue higher education, but this may decrease in the future.  

As a response to a highly competitive environment, many HEIs develop and elaborate enrolment 

management strategies designed to influence the size and characteristics of the student body. As a 

result, marketing is becoming a central function within universities, helping the schools win the battle 

for prospective students. In this context, it is important to understand how young people choose a HEI 

for their studies and what factors affect their choice. This knowledge will allow institutions to better 

                                                           
1 Nadezda Rika, RISEBA University, Riga, Latvia, nadezda.rika@riseba.lv 
2 Jana Roze, RISEBA University, Riga, Latvia, jana.roze@riseba.lv 
3 Irina Sennikova, RISEBA University, Riga, Latvia, irina.sennikova@riseba.lv 



CBU INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 

MARCH 23-25, 2016, PRAGUE, CZECH REPUBLIC  WWW.CBUNI.CZ, WWW.JOURNALS.CZ 

 

 423 

leverage their resources, improve marketing efforts, and enhance the use of marketing budgets on 

strategies, programs, and services that influence students' enrolment behavior. With this knowledge, 

professionals can target and tailor their marketing messages to specific target markets and design and 

integrate proactive recruitment approaches. Knowledge of consumer behavior could be one of the 

most effective tools for HEIs to tackle the new highly-competitive environment.  

Literature Review 

Marketing in the higher education (HE) sector is not new. The potential benefits of marketizations 

have been recognized by scholars in the field of HE marketing worldwide (Kotler & Fox, 1995; Hoyt 

& Brown, 2003; Bragg, 2007; Yokoyama, 2008; Ivy, 2008; Datar, Garvin, & Cullen, 2010). Research 

has shown that to survive, HEIs should use a marketing framework and satisfy the need of their 

customers by value-adding for a sustainable competitive advantage (Hoyt and Brown, 2003; Kotler 

and Fox, 1995). This can be achieved by applying an effective mix of marketing tools to influence the 

demand for services that HEIs offer (Ivy, 2008). 

As a service, HE marketing is sufficiently different from the marketing of products (Nicholls, Harris, 

Morgan, Clarke, & Sims, 1995). The management of a HEI needs to market their institution to 

establish its uniqueness, highlighting its strengths and giving students a reason to choose that 

institution. Therefore, many researchers have indicated that marketing plays an important role in 

student recruitment, and these researchers have attempted to model how student’s choose HEIs (Ellis 

and Moon, 1998; Kittle and Ciba, 2001; Ivy, 2001; Goff, Patino, & Jackson, 2004; Judson, James, & 

Aurand, 2004; Tapp, Hicks, & Stone, 2004; Cubillo, Sánchez, & Cerviño, 2006). 

Models of student behavior emerged in the 1980s (Paulsen, 1990). These were based on models of 

consumer behavior and decision making. Most studies that have attempted to explain student choice of 

HEI can be categorized, according to Hossler, Schmidt, and Vesper (1999), as using one of three 

models: economic, status-attainment (sociological), or a combined model.  

The economic models are based on econometric assumptions that prospective students act rationally 

and make careful cost-benefit analyses when choosing a HEI. Choice is treated as a rational process 

and it is believed that students will always do what is best for them in these models. The Kotler and 

Fox´s (1995) model is a good example of such.  

The status-attainment (sociological) models assume a variety of social and individual factors lead to 

educational aspirations, e.g. parental encouragement, influence of other persons, and academic 

performance.  

Combined models try to capture the essence of both the previously mentioned models. Combined 

models assume multiple stages in the student decision-making process. These types involve a 

considerable amount of analytical effort, as they combine sociological aspects with rational decisions. 

An example of this type of model is the one of Hossler and Gallager (1987). 

Kusumawati, Yanamandram, and Perera (2010) summarized a comparison of these models (Table 1), 

and choosing a HEI, according to Briggs and Wilson (2007) is highly complex, being subject to 

multiple influences.  

Researchers have argued that the choice process is a complex decision for a student, not only in 

monetary terms, but also because it involves long-term effects on a student’s life (Litten, 1980; Yost & 

Tucker, 1995). According to Gati and Asher (2001), selecting a HEI is a decision-making process that 

could be included in a field of so-called career decision-making. The choice of HEI and the topic of 

career are closely related and according to Germeijs, Luyckx, Notelaers, Goossens, and Verschueren 

(2012), this creates a “mini-cycle” that is part of the whole career development cycle, which, 

according to Kotler and Fox (1995), can influence the student’s future career, friendships, future 

residence, and personal satisfaction. 

The theory of career decision-making is based on general decision-making models. These are, 

according to Gati and Tal (2008), typical for when an individual has to: (a) implement a decision, (b) 

achieve a goal or goals, (c) choose from alternatives, (d) consider factors in comparing alternatives, or 

(e) collect and process information (often under conditions of uncertainty). 
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Table 1: Models of the Stages in Consumer Decision Making and Student Choice 

Authors Consumer Decision Making and Student Choice Model 

Engle, Blackwell 

and Miniard 

(1995; 2001) 

need 

recognition 

information 

search 

evaluation 

process 

outlet selection and 

purchase 

post-purchase 

process 

Schiffman and 

Kanuk (2007) 

need 

recognition 

pre-purchase 

search 

evaluation of 

alternatives 

purchase post-purchase 

evaluation 

Kotler and 

Keller (2009) 

problem 

recognition 

information 

search 

evaluation 

alternatives 

purchase decision post-purchase 

behavior 

Perreault and 

McCarthy 

(2005) 

need-want 

awareness 

search for 

information 

set criteria and 

evaluate 

alternative 

solutions 

decide 

on 

solution 

purchase 

product 

post-purchase 

evaluation 

Chapman (1981) pre-search search application choice enrolment 

- 

Hanson and 

Litten (1982) 

deciding to 

go to 

college 

investigating 

colleges 

application, admission, and enrolment 

Jackson (1982) preference - exclusion evaluation 

Hossler and 

Gallagher (1987) 

pre-disposition search choice 

Kotler and Fox 

(1985) 

initial 

decision 

to 

investigate 

college 

information 

gathering 

evaluation and 

elimination 

of choices to 

generate set of 

options 

choice 

 

Source: Kusumawati et al. (2010) 

Along with other decisions that may have long-term consequences on the life of an individual, this 

kind of decision is also influenced by many factors. Several studies have attempted to investigate 

which factors influence students in their choice of HEI. Raposo and Alves (2007) mentioned that these 

studies can be viewed according to the stimulus-response model of consumer behavior, where students 

are faced with external stimulus, such as the institutionally controlled marketing vehicles, institutional 

attributes, and non-controllable factors, like personal influence of parents and friends. The diversity of 

factors influencing a student’s choice is great. Many researchers in the field of student decision-

making have examined the influence of: 

 others: parents (Moogan & Baron, 2003; Yamamoto, 2006; Domino, Libraire, Lutwiller, 

Superczynski, & Tian, 2006; Raposo & Alves, 2007; Al-Yousef, 2009); friends, peers, 

relatives, teachers, and other influential people (Ceja, 2004, 2006; Yamamoto, 2006; Pimpa & 

Suwannapirom, 2008; Wagner & Fard, 2009); 

 personal factors (Dawes & Brown, 2002; Kim, 2004; Nora, 2004; Yamamoto, 2006; Raposo & 

Alves, 2007); 

 geographic location (Veloutsou, Lewis, & Paton, 2004; Wagner & Fard, 2009; Beneke & 

Human, 2010); 

 institutional characteristics (teaching quality, prestige, infrastructure, library, computer 

facilities, location, quality of the curricula, scientific research quality, administrative support, 

extra-curricular factors, such as sports, leisure, and canteens, and the availability of exchange 

programs with foreign universities (Tavares, Tavares, Justino, & Amaral, 2008); 

 proximity to home (Paulsen, 1990; Raposo & Alves, 2007; Dawes & Brown, 2005); 
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 reputation (Hoyt & Brown, 2003; Briggs, 2006; Ancheh, Krishnan, & Nurtjahja, 2007; Ho & 

Hung, 2008; Wiese et al., 2009; Afful-Broni & Noi-Okwei, 2010; Beneke & Human, 2010); 

 employment prospects (Wiese, van Heerden, Jordaan, & North, 2009); 

 price (Quigley, Bingham, Notarantonio, & Murray, 2000; Domino et al., 2006; Wagner & 

Fard, 2009; Beneke & Human, 2010); and 

 financial aid or packages that include scholarships and grants (Kim, 2004; Govan, Patrick, & 

Yen, 2006; Hoyt & Brown, 2003). 

Research shows that there are many important factors that influence a HEI choice. As Kusumawati et 

al. (2010) stated each factor has a different level of importance for every country and each student. 

Hence, with Latvia as the context, this research specifically considers factors that are likely to predict 

plans of prospective students for higher education, in four categories: cultural, social, psychological, 

and organizational. The main objective of this study is to investigate variables that might forecast a 

student’s choice of HEI and reach an understanding of which factors: cultural, social, psychological or 

organizational, play the greatest role in prospective student decision-making processes.  

Methodology 

Study sample 

For the purposes of this research, probability sampling was used, i.e. all units of a general population 

had a certain probability of being included in the sample. The general population involved 10 730 final 

year pupils (year 12) from Latvian secondary schools for the 2014-2015 academic year (Central 

statistical bureau, 2015). According to the traditional statistical method the size of the sample is 

calculated as: 

n = , 

where: 

 N = the size of the general population 

 = the variance of the studies trait 

 = margin of error 

 t = confidence level 

Inserting numerical values to the formula provided the following result:  

n =  =  = 42 920 ÷111.30 = 385 (people) 

Consequently, the sample can be representative with a minimum number of 385 respondents.    

There were 644 respondents in the study, all in the age range of 16 to 20 years (  = 18.35; SD = 0.82). 

Of these, 48% were female and 52% male. At the time of the field study, all respondents were final 

year pupils of Latvian secondary schools. 

Research Tools  

To define factors affecting a decision to enter HEI, the questionnaire was designed using the Likert 

scale of 1 (fully agree) to 5 (fully disagree). The plans of the respondents to enter HEIs were defined 

with the statement: “On completion of the secondary school I intend to enter HEI”. During data 

processing, to obtain independent variables, items relating to choice of HEI were included in a factor 

analysis. This resulted in this study including four major groups of factors: 

(i) Cultural factors (included 13 items, α = 0.78), to describe to what extent family culture 

regarding higher education, in general, affects the decision of a school leaver to go to a 

university or not, i.e. whether higher education is perceived as having value among family 

members and within a person’s inner circle. This also considers issues relating to a person’s 

religious affiliation, nationality, ethnic origin, and other culturally embedded societal norms 

and traditions, and aims to determine whether culture affects the decision of a school leaver.  

Nt

Nt

**
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(ii) Social factors (included 25 items, α = 0.90), to define to what extent the opinion of other 

people, including family members, friends, and society at large, affect the behavior of 

respondents; how important income level is in a decision about HEI; the respondent’s 

readiness to invest in their own education and development, including obtaining a loan.   

(iii) Psychological factors (included 22 items, α = 0.89) to describe the attitude of the respondents 

towards higher education; their belief in the necessity and value of higher education. These 

also aim to present the view on the respondent’s motives in choosing whether to receive a 

higher education or not.  

(iv) Organizational factors (included 12 items, α = 0.86) to describe what characteristics, 

institutional specifics, or actions of the educational institutions themselves, might affect the 

prospective student’s choice.  

Procedure and data analysis  

The data were collected during spring 2015. The questionnaires were distributed among respondents 

both, in a paper form with meeting the pupils personally, and electronically using the Webropol survey 

platform, which offers user-friendly survey techniques and ensures anonymity and confidentiality of 

the respondents.  

The data were analyzed using IBM SPSS 22.0, Armonk, NY. Spearman correlations and a regression 

analysis, applying the stepwise method, were used.   

Research results 

According to the collected data, 69.5% of the respondents were willing to pursue higher education and 

44% were thinking of combining studies at the HEI with work, i.e. studying on a part-time basis. The 

majority wished to receive higher education for personal development (56%) or prestige (51%). This 

means that while higher education is in demand, HEIs need to consider opportunities for students to 

combine studies with work, e.g. by offering flexible time schedules. 

Of the respondents, 58% did not take into account the recommendations of their friends and 73% 

ignored the advice of their teachers. These results were supported by statements that “getting higher 

education is solely my decision” (64%), and corresponded to “my personal interests and abilities” 

(71%). However, the prospective students listened to the advice of their parents (41%), who had 

higher education degrees (48% of the respondents) and were willing to share their experience and act 

as role models. This suggests that the HEIs need to use parents as a target group for their marketing 

activities, as well as work more actively with their alumni, who might become the next generation of 

parents able to positively influence the HEI’s image and help build trust in higher education. 

Of the respondents, 48% studied market trends before entering HEI. However, only 35% believed 

higher education provided them with a well-paid job, while 33% believed the opposite. However, 

interestingly, 46% of the respondents wished to make a difference in society in their future occupation. 

This means that, in their marketing communication, the HEIs should emphasize elements offered by 

higher education that are intended to make such a difference, e.g. corporate social responsibility, 

sustainability, and similar elements.  

Notably, 31% of Latvian speaking respondents were unaware of whether their parents were willing to 

pay for their studies. This might relate to the high percentage (53%) intending to study through state 

funded places. Even so, the level of tuition fees was important for most prospective students (51%), 

with 45% having analyzed information on scholarship opportunities and the concession policies of 

various institutions before making their final choice. Of the respondents, 29% were considering loans 

for study opportunities. It can be concluded that prospective students are looking for ways to minimize 

their monetary investment in higher education and thus HEIs should consider partnering with 

employers and other organizations to secure financial support that would attract the most talented 

students through scholarships, grants, financial awards for special achievements, and similar. 

Additionally more flexible payment terms and conditions should be considered by educational 

providers.  

It is important to note that 54% of Russian and 28% of Latvian speaking respondents, after completing 

secondary school, were willing to attend various short trainings and courses related to their chosen 
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occupation. Therefore, HEIs should be more active in offering informal education to youth, and 

through such, simultaneously obtain additional income and increased awareness of the school brand.  

Of the respondents, 50% demonstrated persistence in entering into higher education, supported by the 

statement that if they were not accepted for the chosen program at the preferred school they would 

choose a similar program elsewhere. This means that prospective students primarily choose the 

program of their interest first and the choice of the institution second. Therefore, it is important for 

HEIs to study the interests and preferences of prospective students, so they can meet the demands of 

this younger generation, especially in light of respondents appearing to make such choices primarily 

by themselves (71%). 

The research showed that 21% of the school leavers were planning to obtain higher education abroad, 

while 45% were interested in international opportunities, including internships at Latvian HEIs. This 

means that HEIs should develop international activities such as double and joint degrees, international 

student exchange, and internships abroad, and communicate to the market more actively about these 

opportunities.  

Internet resources were stated as the main source of information regarding HEIs and their offerings. Of 

the respondents, 59% had been searching for information from the HEIs’ websites and 49% were also 

seeking references. This means that the HEIs need to assign significant attention to their websites, to 

ensure they are modern in design, interactive, and provide current information. Moreover, it is 

important for HEIs to have a positive image through use of public relation activities and media 

resources, in both real and virtual environments.  

Of the respondents, 46% stated that their choice was not affected by advertisements in mass media. 

This does not mean that schools should not use media channels, but rather they need to be aware of 

mass media’s supportive role in increasing school awareness more so than as a stimulus for 

prospective students to make specific choices.  

A reasonable proportion of the respondents (38%) had attended educational fairs. Thus, the HEIs 

should continue to participate and allocate resources in such.  

Only 31% of the respondents found it important to familiarize themselves with the learning 

environment of the schools, with only 39% attending open days organized at the HEIs. However, the 

latter percentage is not that small as to suggest HEIs should discontinue this activity. Nonetheless, it is 

advisable for HEIs to reconsider the format of open days, to make them more interesting and attractive 

for youth. Of the respondents, 45% reflected on the extracurricular activities offered by the school. 

They regarded an offering of sport and leisure activities and any additional training opportunities by 

the school as important.  

In respect to the importance of location in terms of the choice of HEI, opinions differed with 35% 

believing it was not important, 34% regarding it important, and 31% having no opinion. It is assumed 

that students are prepared to travel to whichever HEI meets their expectations regarding the content 

and conditions of their studies. Nevertheless, the vicinity of public transport and availability of parking 

areas might affect a student’s choice of an institution. 

In terms of which factors might better predict the decision of prospective students in choosing a HEI, 

the correlations among variables are displayed in Table 2. The results show the prospective students’ 

plans to enter HEI significantly correlated (p < 0.01) with cultural, social, psychological, and 

organizational factors and subsequently all factors were included in the regression analysis.   

Psychological factors had the highest correlation with plans to enter HEI (r = 0.58; p < 0.01). In order 

to understand which variables best predict the decision to enter HEI, a regressions analysis applying 

stepwise method was used. This method is generally used to define variables that can predict the 

dependent variable, while removing other variables. It is appropriate for situations with no clear 

theoretical indication of the independent variables expected to predict the dependent variable 

(Tabachnick & Fidell, 2001). The regression analysis included cultural, social, psychological, and 

organizational factors as independent variables and plans to enter HEI by a prospective student as the 

dependent variable. Results are shown in Table 3. 
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Table 2: Correlation of the indicator of prospective students plans to enter HEI and cultural, social, 

psychological and organizational factors (Spearman correlation), N = 644 

Variables 1. 2. 3. 4. 5. 

1. Plans to enter HEI 1.00     

2. Cultural factors 0.50** 1.00    

3. Social factors 0.48** 0.87** 1.00   

4. Psychological factors 0.58** 0.87** 0.87** 1.00  

5. Organizational factors 0.46** 0.69** 0.80** 0.76** 1.00 

** p < 0.01 

Source: Authors  

 

Table 3: Results of the regression analysis of the plans to enter HEI by prospective students with 

cultural factors, social factors, psychological factors, and organizational factors as independent 

variables, N = 644 

 B SE B Β R2 

Dependent variable: plans to enter HEI    
0.48 

Psychological factors 
0.05 0.01 0.52 

 

Organizational factors 0.03 0.01 0.20 
 

Note: F (1, 641) = 293.46; p < 0.001     
 

Source: Authors 

Data analyses revealed two variables were statistically significant in predicting plans of prospective 

students to enter HEI (Table 3). Cultural and social factors were not included; factors included 

explained 48% variance of the prospective students plan to enter HEI. The most significant 

independent variable, explaining 47% of the variance of the dependent variable, was the grouping of 

psychological factors. The grouping of organizational factors in this model explained a relatively small 

part of the variance (1%).  

Therefore, the highest ability to predict the plans of the prospective students to enter HEI belonged to 

psychological factors, with some significance in terms of the organizational ones.  

Conclusion 

In predicting the plans of prospective students to enter HEI (the dependent variable), the regression 

analysis indicated psychological factors as the most significant independent variable. This group 

included an individual’s attitude to higher education, its importance and value, role in future life, and 

career development. 

Even though the organizational factors did not display a high proportion of the variance of the 

dependent variable, this group significantly correlated to the plans of prospective students to enter 

HEI, and thus shows that prospective students consider various organization attributes of the HEIs 

such as geographic location, scholarship opportunities, student life, and others that are similar.  

This study’s findings, to a great extent, correspond to opinions of other authors described in the 

literature review and provide information on factors that are of great importance to young people of 

Latvia in choosing a higher education provider. A HEI can use the results in designing various student 

attraction strategies, and thus increasing their market share and competitiveness.   
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This research was limited to local students aspiring to obtain a bachelor degree after completion of 

secondary schooling. It did not look at factors attracting foreign students to Latvian HEIs; neither did 

it study prospective candidates for postgraduate studies. These would require additional approaches 

and will be studied in further research.  
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RISK ANALYSIS IN THE PROCESS OF PREPARING  
AND CREATING A MUNICIPAL PLAN 

Tomáš Pavlenko1, Ján Dvorský2 

Abstract: Risks arise during municipal planning activities, the negative impacts of which can influence the lives 

of local residents. The importance of municipal planning lies in the proposed material and the coordination and 

timing of activities influencing the environment, cultural-historical values of an area, territorial development, 

and creation of landscapes in line with principles of long-term sustainable development. By implementing risk 

management with an emphasis on objectively selecting and assessing risks in the preparation and creation of a 

municipal plan, an increase in the safety of the territory as a whole is expected. Municipal planning authorities 

project specific intentions for an area, while coordinating the public’s interest. The results of our qualitative 

assessment of selected risks identified those that were most significant when creating a municipal plan and 

which require foremost consideration.  

JEL Classification Numbers: H12, R14 DOI: http://dx.doi.org/10.12955/cbup.v4.791   

Keywords: municipal plan, risk, assessment, QRAC.

 

Introduction 

Municipal planning requires integration of knowledge from several scientific disciplines. Primarily, 

municipal planning aims to ensure optimal use of areas and this involves the preparation and 

application of land-planning documentation. Prepared land-planning documentation reflects requests 

from all interested subjects of the specific area. The development of an area without thorough 

development of a municipal plan is deemed impossible, especially in towns and larger municipalities 

where the processing of a municipal plan is mandated by law. Circumventing a thoroughly prepared 

municipal plan by choice is difficult, with the effective use of an area impossible. Investment, which is 

clearly bounded by criteria that only a thoroughly prepared municipal plan can guarantee, is also 

linked to incorrect use of the territory. Risks arising from the process of creating land-planning 

documents and the municipal plan itself, with short-sighted decisions, could lead to unsuitable use of 

properties and buildings incorrectly located in an otherwise attractive area.  

Therefore, the process of developing new or existing land-planning documentation or specific 

municipal plans can lead to many inaccuracies. Errors made in the processing of a municipal plan, an 

instrument for sustainable development of a territory, can result from many risks arising during this 

process. From an analysis of land-planning documents, the risks arising during this process are 

identified in this contribution. The identified risks are subsequently assessed through a qualitative 

method. Through use of these methods, risks that need to be taken into consideration are presented.   

A municipal plan as an instrument for sustainable development of a territory 

The creation of municipal plans, land-planning documents, and other land-planning documentation are 

defined in Act no. 50/1976 Collation (Coll.) of the Territorial Planning and Building Code (the 

Building Act), as amended (Building Act, 2014). Land-planning documents are reports and data files 

prepared for the purpose of municipal planning using municipal planning methods, acquired 

and negotiated according to the Building Act. These are used in the processing of municipal plan 

proposals or for ensuring the range of needs in updating municipal plans. They are procured for 

verification of possible solutions to problems in the territory, strengthening solutions for individual 

elements of a settlement, or obtaining data and information about a territory. Figure 1 depicts the land-

planning documents used in preparing a municipal plan, under the Building Act. 

An “Urban Planning Study” resolves the spatial arrangement and functional use of an area, especially 

of urban land, the architectural and local-technical conditions for using natural resources within 

a territory, and the overall potential of the territory. A component of an urban planning study is 
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describing the development of the population, the age structure, national composition, and education 

of the populace (Betáková, Dvorský, Pavlenko, & Mižičková, 2015).  

Figure 1: Land-planning documents in the process of preparing and creating a municipal plan 

 

Source: Authors 

A “General Building Scheme” is a document that resolves in detail the problems of individual 

components of a territory’s settlements, especially problems of housing, industry, agriculture and 

forest management, transport or other public infrastructure, protection of nature and landscapes, 

recreation, and sport. It is used for expanding knowledge about a certain element of a settlement when 

either procuring or revising a municipal plan (Betáková et al., 2015). 

“Land-planning technical documents” for an area comprise data files detailing the current possibilities 

for using a designated part of the territory, especially regarding use of natural resources and land 

potential, the development of individual components of settlements, and resolution of the clash of 

interests and types of human activities in the area. These documents are used in preparing other land-

planning materials with the long-term monitoring of functional areas, including any proposed changes, 

and the regular assessment of spatial arrangement within an area, including the principles of such 

organization. At the same time, they are used in monitoring the burdening of the area, the use of 

natural resources, and the overall potential of the land and placement of new buildings. They are 

further used for processing orders in developing a concept or update of a municipal plan or 

determining the need for any plan updates (Betáková et al., 2015).  

Identification of risks when processing land-planning documents for preparing and creating 

a municipal plan 

An analysis of land-planning documents for preparing and creating a municipal plan of Žilina revealed 

all levels of the system required a large amount of relevant information. Processing land-planning 

documentation is connected to specific risks that may significantly influence the creation and outcome 

of a municipal plan (Betáková, Dvorský, & Havierniková, 2014a). We held mutual meetings and 

consultations with competent persons responsible for the area of municipal planning in Žilina and who 

process the above-mentioned documentation, as well as persons responsible from the area of crisis 

management and civil defense who provide such documents in a form of analyzing the territory. On 

this basis, we formulated the risks according to Betáková, Lorko, and Dvorský (2014b), as follows:  

1. Financial risk – risk connected with insufficient financial resources; 

2. Time risk – risk connected with the duration of preparation and procuring of land-planning 

documentation; 

3. Risks arising from lobbying – risk connected with political interconnection of stakeholders and 

their interest in the functional use of the territory; 

4. Administrative risk – risk with the processing of administrative documents; 

5. Risk from providing personnel – risk connected with employing qualified personnel;  
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6. Legal risk – risk following from legal standards which have an impact on the creation of land-

planning documentation; and 

7. Information risk – a lack of information necessary with the creation of land-planning 

documentation. 

To identify the risks involved in preparing and creating a municipal plan, methods of logical thinking, 

such as analysis, synthesis, deduction, and comparison, were applied. In the following section, we 

analyze the identified risks using a qualitative method of risk analysis, i.e. Qualitative Risk Analysis 

Correlation (,,QRAC”). The main goal was to determine the most significant risks that negatively 

threaten the process of preparing and creating a municipal plan. 

Analysis of risks when processing land-planning documents in preparing and creating 

a municipal plan using the qualitative QRAC method  

The QRAC method is based on an assumption that risks mutually influence and develop one another. 

This qualitative method of risk analysis identifies the risks requiring priority in the processing of land-

planning documentation. Its assumption means that a specific risk may trigger another risk and the 

origin of a crisis. This could involve an increasing probability of negative consequences and crisis 

manifestation (Šoltés & Štofková, 2015). The risks identified in the previous section were used in a 

risk correlation. An essential condition in this process was identifying the correlations between the 

risks to determine relationships among them. The correlations between the risks are presented in Table 

1, where “1” indicates a risk that evokes another risk and “0” a risk that cannot be evoked another risk 

(Janásek & Osvaldová, 2010). The last column and row of the table contains the sums of all risks 

elicited by each specific risk (Pacinda, 2015).  

Table 1: Correlation of identified risks in the process of preparing and creating a municipal plan 

Identified Risks 
∑ 

Risks 1. 2. 3. 4. 5. 6. 7. 

1. 0 0 1 1 1 0 0 3 

2. 1 0 1 0 0 0 1 3 

3. 1 0 0 0 0 1 0 2 

4. 0 0 0 0 0 1 1 2 

5. 1 0 1 1 0 0 1 4 

6. 0 1 1 0 0 0 1 3 

7. 0 0 1 1 1 1 0 4 

∑ 3 1 5 3 2 3 4 
 

 

Source: Authors 

In the next step, we converted the risk correlations (Table 1) into mathematical and graphical forms. In 

the mathematical form, the coefficients of activity and passivity of the individual risks were 

determined. The coefficient of activity, KARi, is the percentage of risks that may be elicited by the 

effect of a risk, Ri. The coefficient of passivity, KPRi, is the percentage of risks that may elicit the effect 

of a risk, Ri. The percentages relate to the number of risks that can occur (Pacinda, 2015).  

For expression of the coefficients, KARi and KPRi, it was necessary to determine the number of 

combinations where a risk, Ri, could either evoke another risk or be evoked by another. For x = 

number of risks, the number of combinations was equal to x − 1. The relationships for calculating the 

activity coefficient (Equation 1) and passivity coefficient (Equation 2), according to Pacinda (2005), 

were:  

KARi = 
∑ 𝑅𝑖

𝑥−1
 . 100 , for ∑1 in line i  (Equation 1) 
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KPRi = 
∑ 𝑅𝑖

𝑥−1
 . 100 , for ∑1 in column j   (Equation 2) 

Each risk, Ri, was characterized by a pair of coefficients, KARi and KPRi. Table 2 displays the results.  

Table 2: Table of the activity and passivity coefficients of identified risks 

Activity and 

passivity coefficients 

of risk 

Identified risks 

1. 2. 3. 4. 5. 6. 7. 

KARi (%) 50.00 50.00 33.33 33.33 66.66 50.00 66.66 

KPRi (%) 50.00 16.66 83.33 50.00 33.33 50.00 66.66 
 

Source: Authors 

On the basis of the risk activity and passivity coefficients, a graph was prepared of the correlations of 

individual risks. The significance of a risk was achieved by dividing the graph into quadrants with two 

axes, O1 and O2. Each quadrant related to the significance of the risk, with the quadrant of primary and 

secondary containing the most serious, as follows, according to Pacinda (2015):  

I. area of primary and secondary dangerous risks; 

II. area of secondary dangerous risks; 

III. area of primary dangerous risks; and 

IV. area of relative safety.  

Axis O1 runs perpendicular to the x axis and axis O2 to the y axis. The values where the axes O1 and O2 

dissect the x and y axes were calculated according to the following (Equation 3 & 4), based on Pacinda 

(2015):  

O1 = KA max - 
(𝐾𝐴 𝑚𝑎𝑥− 𝐾𝐴 𝑚𝑖𝑛)

100
∗ 80 , for coverage of 80% of all risks  (Equation 3) 

O2 = KP max - 
(𝐾𝑃 𝑚𝑎𝑥− 𝐾𝑃 𝑚𝑖𝑛)

100
∗ 80 , for coverage of 80% of all risks  (Equation 4) 

According to procedures (Pacinda, 2015), coverage of 80% of all risks is recommended, and with this 

approach we found 80% of analyzed risks fell into Quadrant I, primary and secondary dangerous risks.  

Figure 2: Correlation of risks with coverage of 80% of all risks 

 

Source: Authors 
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From Figure 2, it is obvious that four risks are located in the quadrant of primary and secondary risks. 

For this reason, it was necessary to approach the coverage of 30% of all risks, which is illustrated in 

Figure 3. The graph of risk correlations with coverage of 30% of all risks, indicates the largest risk 

arises with creating the information for the land-planning documentation. A lack of objective 

information may cause incorrectly processed land-planning documentation, which are essential 

documents when preparing a municipal plan.  

Figure 3: Correlation of risks with coverage of 30% of all risks 

 

Source: Authors 

Conclusion 

Study data were obtained from an analysis of land-planning documents, essential for processing 

municipal plans, and consultations with experts. This data comprised risks occurring during the 

processing of the aforementioned documents. The results in this submitted contribution were achieved 

through use of the QRAC method. This method established the risks that require foremost 

consideration and which can be resolved with allocation of time. Establishing the most significant risk 

in the creation of land-planning documentation was possible only by separating the risks, based on 

30% coverage of all risks, as shown graphically. The resulting risk, which would require minimizing, 

was that of information. Such a risk in the processing of land-planning documents may arise in two 

ways: 1) unintentionally with incorrect provision and processing of data, and 2) intentionally with 

provision of inexact and distorted information.  
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ANALYSIS OF EMERGENCY EVENTS IN THE REGIONS (NUTS 3)  
OF THE SLOVAK REPUBLIC 

Tomáš Pavlenko1, Veronika Mitašová2, Ján Havko3 

Abstract: The Slovak Republic is threatened by many risks, mainly of natural or social nature. Their existence 

constantly affects Slovak’s security environment. Consequences of emergency events negatively threaten life, 

health, and the property of citizens, and also the environment and cultural heritage of the country. This article 

provides an overview of emergency events in the Slovak Republic. The main purpose of the paper is to identify 

the foremost kind of emergency events threatening regions of the Slovak Republic. Findings and conclusions are 

based mainly on historical data and statistics.  

JEL Classification Numbers: H12, R14 DOI: http://dx.doi.org/10.12955/cbup.v4.793   

Keywords: security, emergency event, flood, landslide, accident.

 

Introduction 

We see worldwide, a growing trend of undesirable emergency events, with numerous negative 

consequences for sustainable development of a society. Each crisis affects territorial units, thereby 

endangering the safety of the people within these territories. The term territorial unit is defined as a 

region about the size of a state, district, county, or village. Security of each territorial unit can be 

threatened from inside or outside the unit. External threats, which include military threats and 

migration waves, cannot be completely eliminated by territorial unit resources alone. On the contrary, 

internal security can be influenced from within the territorial unit. We understand that, as far as 

possible, inside threats are eliminated by the territorial unit and its interests, and when effectively 
equipped, the territorial unit willing carries out this elimination (Adamec, Řehák, & Černá, 2012). 

Internal threats and risks that could threaten the territorial unit are identified in a base document, the 

Area Analysis. The analysis is undertaken by government bodies, under Act No. 42/1994 (Act of the 

National Council of the Slovak Republic, 1994), as follows: 

 District offices at local level (Nomenclature of Territorial Units for Statistics 4; NUTS 4); 

 District offices at the region at regional level (NUTS 3); and 

 The Ministry of Interior of the Slovak Republic at national level (NUTS 1). 

The conditions for the effective protection of life, health, and property against the consequences of 

emergency events, as well as the responsibilities of the various governing bodies is defined under Act 

No. 42 on the civil protections of the inhabitants (Act of the National Council of the Slovak Republic, 

1994). This Act defines the emergency events as non-military crisis events, which are divided into: 

 Natural disasters; 

 An accident; 

 Catastrophes; 

 Public Health Threats; and 

 Terrorists attack.  

Based on the Risk Assessment document of the Slovak Republic, in accordance with Article 6 of the 

Decision No. 1313/2013/EU of European Parliament and of the Council about Civil Protection (2015), 

emergency events are divided into three basic groups: 

 Events caused by natural origin; 

 Events caused by human activity; and 

 Disruption of critical infrastructure. 
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The territorial units’ security is mainly threatened by emergency events that occur inside the territory. 

Assessment of individual threats must be examined, primarily on a retrospective statistical basis 

(Maléřová, 2014). The main purpose of this article is to analyze the emergency events that have 

occurred in the regions of the Slovak Republic, based on statistical information. 

Analysis of emergency events in the Slovak Republic regions  

In 2014, the Ministry of Interior of Slovak Republic registered, through a central monitoring and 

control center, a total of 372 emergency events. Table 1 provides an overview of emergency events for 

the different regions of the Slovak Republic. 
 

Table 1: Emergency events (EE) in 2014, divided by regions of the Slovak Republic  

Regions BA BB KE NR PO TN TT ZA ∑ 

Total 

amount of 

EE 

36 23 39 11 156 28 29 50 372 

Amount of 

EE [%] 
9.7% 6.2% 10.5% 3% 41.9% 7.5% 7..8% 13.4% 100% 

 

BA: Bratislava; BB: Banská Bystrica; KE: Košice; NR: Nitra; PO: Prešov; TN: Trenčín; TT: 

Trnava; ZA: Žilina  

Source: Ministry of Interior of Slovak Republic (2015) 
 

The most affected region was Prešov, which had three times more emergency events than the second 

most affected (Žilina). This extreme was due to a large number of floods in the region. In comparing 

the previous years, an increasing trend in the number of emergency events is observed. An overview is 

shown in Figure 1. 
 

 Figure 1: Number of emergency events developing from 2003 to 2014  

 

Source: Ministry of Interior of Slovak Republic (2015)  

For all territories of the Slovak Republic, a total of 45 emergency events occurred in 2003. In 

comparison, 2014 had 372 in total (Figure 1), a large increase in emergency events overall. Notably, 
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the total amount of emergency events is not indicative of the destructive power of individual events.  

Nevertheless, the Slovak Republic needs to adopt preventive measures for changing negative 

developments. The most common causes of emergency events occurring in Slovakia are natural 

disasters and accidents (Ministry of Interior of Slovak Republic, 2015), and thus, these are included in 

the scope of this article.  

Emergency events caused by natural origin  

Natural disasters occur as a result of ‘negative’ nature forces, which can threaten life, health, and 

property, and the most common emergency events are of natural origin. Natural disasters are, in 

particular, floods, hailstorm, windstorms, landslides, heavy snowfalls, avalanches, ice storms, and 

earthquakes (Poledňák & Orinčák, 2010). The most frequently occurring emergencies in the Slovak 

Republic currently are natural disasters of landslides and floods. Landslides represent a major problem 

for building and planning infrastructure (Land Use Plans, 2015). Increasing urbanization of territories 

directly increases building of infrastructure in areas potentially affected by slope deformation. The 

consequence of global climate change and extreme precipitation significantly increases the risk of 

landslides. Recently, the usually stable conditions of the Slovak Republic substantially deteriorated 
during the period 2010–2013. Over this period, more than 550 slope deformations were registered. At 

present, according to “The program of prevention and management of landslide risks” (2015), the risk 

of landslide affects: 

 98.8 km of highway and 1st class roads (international importance); 

 571 km of 2nd and 3rd class roads (regional importance); 

 62 km of railways;  

 101 km of pipelines;  

 291 km of water conduit; and 

 30 000 of civil engineering buildings. 

Table 2: Overview of flooded areas in years 2012 to 2014 and for six months of 2015  

Region 

Flooded areas (ha) ∑ (ha) 

2012 2013 2014 6/2015 
 

Bratislava region 4.00 983.46 16.00 0.00 1003.46 

Trnava region 24.50 5558.26 4.65 0.00 5587.41 

Trenčín region 0.10 398.61 241.00 405.00 1044.71 

Nitra region 0.00 6163.57 232.00 190.39 6585.96 

Žilina region 0.70 125.50 1605.87 56.00 1788.07 

Banská Bystrica region 225.70 1965.49 59.40 26.49 2277.08 

Prešov region 72.20 844.73 1601.76 679.28 3197.97 

Košice region 0.00 743.40 765.44 0.00 1508.84 

∑ (ha) 327.20 16783.02 4526.12 1357.15 22993.5 
 

Source: Ministry of Interior of Slovak Republic (2015) 
 

Based on available information, we assumed that floods have been the most commonly occurring 

emergency event in Slovakia. Under special regulations, namely Act no. 7 on flood protection (Act of 

the National Council of the Slovak Republic, 2010), flood is defined as a temporary covering, by 

water, of territory that is not normally covered by water. An overview of flooded areas in regions of 

the Slovak Republic for the years 2012 to 2014 and six months to June, 2015 is shown in Table 2. 
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Table 2 shows that in the Slovak Republic, from January 2012 to June 2015, the total area flooded was 

nearly 23 000 ha. The largest part of this flooded area was located in Nitra (6586 ha). Notably, while 

the number of emergency events in Prešov region was three times that of Žilina (Table 1), there was a 

lesser degree of difference between these in the total area flooded (Table 2). This suggests that rather 

than limiting the scope of the risk assessment to the probability of emergency events, it is necessary to 

include evaluation of such negative effects. For the abovementioned territories, preventive measures 

aimed at flood minimization are necessary. Flood risk management is one of these instruments. 

Through this instrument, there are plans for individual catchment areas of rivers in the Slovak 

Republic. These plans are strategic documents and include measures for flood protection throughout 

the flood risk management cycle. Flood plans are reviewed annually and updated as necessary. In the 

context of emergency events, particularly natural disasters, there is ambiguity as to whether fires are 

considered natural disasters. For the purposes of this article, we assume that fires are natural disasters 

if they occur as a result of negative natural impacts. The following table reflects the number of fires in 

different regions of the Slovak Republic from 2009 to 2013 (Table 3). 
 

Table 3: Number of fires in the Slovak Republic 

Region 
Number of fires in regions of the Slovak Republic ∑ 

2009 2010 2011 2012 2013 
 

Bratislava region 1 358 1 288 1 364 1 635 1 100 6 745 

Trnava region 1 099 941 1 335 1 556 1 113 6 044 

Trenčín region 1 106 883 1 134 1 172 869 5 164 

Nitra region 1 247 900 1 272 1 473 916 5 808 

Žilina region 1 463 1 377 1 793 1 395 1 206 7 234 

Banská Bystrica region 1 552 1 197 1 688 2 087 1 084 7 608 

Prešov region 1 830 1 711 2 308 2 168 1 632 9 649 

Košice region 2 336 1 554 2 783 2 927 1 978 11 578 

∑ 11 991 9 851 13 677 14 413 9 898 59 830 
 

Source: Statistical Office of the Slovak Republic (2014) 
 

Based on the above, it is concluded, that the largest number of fires during the period 2009 –2013 

occurred in Košice and the smallest number in Trencin (Table 3). In addition to the landslides, floods, 

and fires, previously mentioned, there were other emergency events, namely avalanches, earthquakes, 

droughts, storms, and other similar climatic episodes. Because of the limited scope of this paper, we 

were not able to assess all. 

Emergency events caused by human activity 

The most common emergency events caused by human activities were road accidents, namely road 

accidents with leakage of dangerous substances, and major industrial accidents. According to Decision 

No. 1313/2013/EU of European Parliament and of the Council (2015), accidents are caused by traffic 

accidents in the transport of dangerous substances. This is a very specific area, with specific 

regulations adopted for every kind of transport. Because of the limited scope of this paper, we do not 
assess these. The major industrial accident was reported as fire or explosion involving one or more 

dangerous substances. Principles of prevention, preparedness, and response for these types of 

accidents are subject of the Seveso Directives, named after the Seveso disaster (Zánická, Ristvej, & 

Šimák, 2010). In the Slovak Republic, these directives are developed into laws. Current law is Act no. 

128 about the prevention of major industrial accidents (Act of the National Council of the Slovak 

Republic, 2015). Based on the above legal norms, controlling enterprises with hazardous substances 
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are categorized into groups A and B. The categorization is carried out according to the amount of 

hazardous substances in these enterprises. Table 4 contains the numbers of Seveso enterprises in 

different regions of the Slovak Republic in relation to their categories, which reflect the potential 

hazards associated with the activity and the existence of such enterprises (Zánická et al., 2010). 

Table 4: Number of Seveso enterprises in the Slovak Republic 

Region  
Number of Seveso enterprises  

Category A Category B 

Bratislava region  8 5 

Trnava region  5 5 

Trenčín region  5 4 

Nitra region 5 3 

Žilina region  3 4 

Banská Bystrica region  5 8 

Prešov region  2 2 

Košice region  7 11 
 

Source: Enviroportal (2016) 
 

Data shown in Table 4 indicate the largest number of category A enterprises were located in Bratislava 

and the largest number of category B in Košice. The number of Seveso enterprises handling hazardous 

materials was high, given the relatively small area of the Slovak Republic with the number of 

enterprises in category B higher than those of category A. The category B enterprises carry large 

amounts of hazardous substances and their location is often near rivers, as shown in the diagram 

(Figure 2). 
 

Figure 2: Location of Seveso enterprises in the Slovak Republic 

 

Source: Enviroportal (2016) 
 

Seveso enterprises – category A 
 

Seveso enterprises – category B 
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Disruption of critical infrastructure 

Disruption of critical infrastructure from the point of view of damage to its elements may result in 

reduction or complete failure of an infrastructure, and eventually more services from entities in the 

system managed by government. Failure and unavailability of services can disrupt the performance of 

tasks by government as well as other organizations and entities. Because of the extent of the issue, the 

scope of this article does not include protection of critical infrastructure. 

Measures implemented because of security increase in Slovak regions 

Legal standards that specify activities of state administration also deal with regional security issues. 

Crisis events threatening the security of regions are, according to the Decision No. 1313/2013/EU 

about Civil Protection (European Parliament and of the Council, 2015), divided into emergency events 

caused by nature, human activity, and disruption of critical infrastructure. Appropriate measures can 

increase the level of security. Spatial planning of territorial development is one area suitable for 

adoption of such measures. Spatial planning documentation, as an appropriate instrument, can include 

spatial projection of all activities in territorial units (Betáková, Havierniková, & Dvorský, 2014a). 

Hence, why such instruments are characterized by the necessity to apply preventive measures. 

According to Act. no. 50 on territorial planning and building regulations (Act of the National Council 

of the Slovak Republic,1976), spatial planning documentation involves the conception of spatial 

development of the Slovak Republic, the regional territorial plan, the territorial plan of the 

municipality, and the zoning plan. The Land Use Plan deals with the spatial arrangement and 

functional use of land (Land Use Plans, 2015) with emphasis on environmental care, achievement of 

an ecological balance, and sustainable development. Attention is also given to effective natural 

resource use, social values, and cultural heritage (Betáková, Lorko, & Dvorský, 2014b). The main aim 

of the Land Use Plan is to set limits of land use, focus on functional and spatial territorial arrangement, 

and reconstruct interventions (Land Use Plans, 2015). The Land Use Plan includes the specification of 

protected areas or subjects, changes made, and spatial and technical results of their implications (Land 

Use Plans, 2015). 

Conclusion 

The security of the Slovak Republic can be disrupted by several threats. We divide these into internal 

and external matters. This article focuses primarily on internal threats and the emergency events 

caused by nature, human activities, and the disruption of critical infrastructure. There is an increasing 

trend of emergency events in the Slovak Republic that is noteworthy. In order to reverse this trend, it 

is necessary to take appropriate preventive measures. Not surprisingly, the occurrence of emergency 

events is disproportionate among the regions. This is because of several factors, including the diversity 

of natural conditions and the unequal distribution of enterprises handling hazardous substances. 

Critical infrastructure and the disruption of such were mentioned only partially because of the limited 

scope of this paper. However, this factor remains an area for future focus. 
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INTRODUCING GRAMMAR LEARNING STRATEGIES IN A2 AND B1 CLASSES 
OF ENGLISH AS A FOREIGN LANGUAGE: AN ALBANIAN CASE STUDY 

Benita Stavre1, Anxhela Pashko2

 

Abstract: The issue of learning strategies remains a complicated matter in the field of teaching English as a 

Foreign Language (EFL). Although the research has been intensive in the last twenty-five years, it is difficult to 

draw teaching strategies that fit learning contexts that vary greatly due to particular features of the learner. 

Furthermore, regarding grammar, teachers are even more convinced that it is their primary duty to lead and 

monitor the acquisition process in the classroom. The case of schools in Albania, where English is taught as a 

foreign language, shows that pupils who do well in proficiency tests, do not perform adequately in oral 

communication for the same grammatical knowledge. This papers aims to introduce a range of available 

grammar learning strategies for learners of EFL to use in the A2 and B1 levels. The material is accompanied by 

concrete examples of how grammar learning strategies can be included in lesson plans, based on textbook 

material. The aim is to render interested readers the awareness of the possible need to increase communicative 

grammar proficiency in learners of EFL by increasing their awareness of the range of means available to create 

long-lasting associations between the theory, acquisition, and correct usage of grammar. The earlier the attempts 

to create independent grammar learners, the sooner the opportunity exists for these learners to reach native -like 

grammar proficiency.  

UDC Classification: 37.04 DOI: http://dx.doi.org/10.12955/cbup.v4.795 

Keywords: grammar learning strategies, course book, learning outcomes.

 

Introduction 

In the context of learning English as a Foreign Language (EFL), most researchers (O’Malley & 

Chamot, 1990; Ellis & Barkhuizen, 2005; Cohen & Maroco, 2007; Knight & Lindsay, 2007) focus on 

teaching methods and learning strategies that enhance the proficient usage of language communicating 

patterns (written and oral) as close as possible to the standard version. When the EFL learning 

environment is mostly constituted by classroom intercourse with minimum possibility existing for the 

learners to use the foreign language, the communication teacher and learner envisages teaching rather 

than learning as the target; this intercourse focuses on the results of tests or exams as documentary 

evidence of linguistic achievement of the learner. In this respect, the linguistic knowledge that feeds 

this acquisition tends to be explicitly presented in a classroom context, by assigning the teacher the 

role of leader (a status that for many involves “professional safety” reasons that teachers have enjoyed 

for a long period and would not easily give up). This is more evident in the contextual acquisition of 

grammar.  

In most literature sources related to linguistic skills, the teaching and learning of grammar is 

considered a means of promoting the linguistic growth of learners through structural organization of 

all other skills; only when both meaning and form are given sufficient attention is the acquisition in 

this context complete and learning outcomes reached (Tilfarlioglu & Yalçin, 2005, p. 158). 

Nevertheless, from the learner’s perspective, language form is rarely considered relevant in the way 

that it affects the accuracy of the message relayed during communication. No matter how mistaken the 

later point of view may be, in the Albanian context of learning EFL, it is supported by frequent 

occurrences of learners performing well in patterned exercises that follow a grammar rubric in the 

textbook or through using accurate grammar structures of the given rubric in the unit test, progress 

test, or final exam. These students are not always proficient users of these same grammar structures in 

a communication context. In terms of producing similar patterns of grammatical usage while 

conveying messages in English, mistakes are more evident. With practice, the range of mistakes 

diminishes; however, the problem still remains. The learner fails to generate English morphologic and 

syntactic structural patterns from the range of stored grammar background, as automatically as he or 

she would do in the case of acquiring the mother tongue. The reasons for this shortcoming go beyond 
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the focus range of this given paper. However, the above evidence is likely sufficient for educational 

players to realize that the earlier the learners become aware of the range of means available for them to 

remember and use grammar, the better will be their acquisition of such, and thus, their focus will 

likely revert to communicative fluency rather than test-taking targets of language learning.  

In the 1990s, O’Malley and Chamot (1990) claimed that “most of the time teachers are more attentive 

to the product of the learners than the process of learning” (p. 156). In spite of the time difference, this 

is still relevant in Albanian classes of EFL today; hence, this paper will focus on ways of allowing a 

EFL teacher to design plans for grammar lessons that intertwine theoretic approaches in the category 

of grammar learning strategies (GLS) and which allocate classroom time for their practice.  

Grammar Learning Strategies  

Following previous approaches of different language learning strategies (LLS), Cohen and Pinilla-

Herrera (2011) introduced a new point of view with how the term “strategy” should be used. 

According to these authors, the frequently encountered term, “strategy”, referred to more than just 

“study skills” and “repetition techniques”. In fact, it referred to “quite sophisticated cognitive skills 

such as inference and deducing grammar in a generative way” (Cohen & Pinilla-Herrera, 2011, p. 14). 

This approach implied that LLSs should not only be considered by teachers as means to provide 

learners a way to promote their study skills, as “the popularity of the LLS research was the potential it 

held for affecting learning, both in and outside of the classroom” (Cohen & Pinilla-Herrera, 2011, p. 

14). This enquiry drew the attention of researchers towards cognitive LLS use. In our context of 

research of GLS, it is implied that teachers should not present grammar learning strategies in the 

classroom to facilitate their pupils’ accurate reproduction of foreign language patterns. Instead of 

conceptualizing grammar acquisition as a set of rules that need to be learnt and accurately followed, 
teachers need to encourage natural acquisition of grammar as much as possible. In this case, 

memorization of rules would be substituted by automatic generation of grammar structures and, in 

such a case, GLSs would serve as compensatory tools to help learners fill voids in their structural use 

of foreign language patterns.  

Earlier than 2005, Anderson (cited in Pawlak, 2009, p. 44) acknowledged that research in GLS up to 

2009 had lacked approaches targeting the identification of learning strategies that second language 

learners used “to learn grammar and to understand its elements”. However, unawareness of the 

availability of such tools as GLSs, on the behalf of the learners, did not prevent learners manipulating 

their approach towards the new grammar concept, by defining the knowledge they were expected to 

remember and to cognitively use it. Therefore, GLSs developed into tools that helped the learner draw 

a planned learning pathway towards reaching their learning outcomes. The teacher’s duty, at this stage, 

would be to facilitate the process by providing a range of strategies from which the learner could select 

those that fit, not only his or her learning context, but also their approach for acquiring language 

patterns. Teachers could manage the class not only from a teaching perspective, but also from a 

learner’s perspective. Thus, it is not simply grammar teaching methods that need attention. The teacher 

should help the learner understand grammar rules as well as the structure of grammar patterns. Only in 

this way can individual learners actively approach the task and be selective in the use of strategies that 

work best for them. Considering the view of Oxford (2014, p. 124), that the learner is a “whole 

person” that manipulates various resources during the acquisition process, it is somewhat 

understandable why grammar teaching classes should move from a teaching idea “one size fits all” to 

a more personal approach. This requires teachers to allow time for the individual to learn and 

encourage them to use GLS, depending on the particular role and nature of requirements.  

Following the categorization of O’Malley and Chamot (1990), learning strategies may be 

metacognitive, cognitive, or social affective, which refer respectively to learners’ planning, 

controlling, and evaluation of their learning by monitoring their own comprehension or linguistic 

production, and evaluating the outcomes of their own learning. In addition, the strategies relate to the 

learner’s thinking about the learning process by transforming the material to be learned through 

resourcing, repetition, grouping, deduction, imagery, auditory representation, keyword association, 

elaboration, transfer, inference, notetaking, summarizing, recombination, and translation; and finally, 

to the learner’s involvement in communication.  
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From this perspective, the rest of this paper will focus on the allocation provided in an EFL course 

book for introducing metacognitive, cognitive, and social affective learning strategies in the lesson 

plan or in the grammar class activities (which in the framework of independent learning, involves out 

of class or homework activities). This research follows a survey carried out as part of a graduation 

thesis of a “teacher-to-be” student of EFL at “Fan S. Noli” University of Korçë, Albania. The research 

was tutored by an author of this article and was aimed at assessing the extent in which GLS were used 

in two schools of the city where English was taught as a foreign language. Although the study context 

was limited due to the small number of teachers and pupils interviewed, it revealed a shallow 

understanding of the term “learning strategies” among the interviewees. On one hand, teachers took 

great care of the grammar teaching methods, but on the other hand, very few were able to define the 

meaning of the given GLS in the questionnaire. The teachers acknowledged that there was frequent 

use of rule provisions and concept explanations for teacher-centered classes in the course book 

material and which the pupils used deductively in the grammar activities that followed. Inductive 

learning was neglected, even though the teachers considered the linguistic proficiency of their learners 

was not an obstacle in this respect.  

Pupils of the pre-intermediate level of EFL acknowledged they used various ways of learning 

grammar, such as practicing the use of graphics, questioning, game activities, memorizing, notetaking, 

and highlighting important sections, but this they did without awareness of using a GLS; most stated 

that this was the way they had been learning other language skills, such as vocabulary, or handled 

reading and listening for comprehension. Finally, there seemed to be goodwill among both EFL 

teachers and learners towards discovering GLSs (unpublished graduation paper Lukra, 2015). To 

avoid unawareness about this goodwill, the present study aims to introduce concrete examples of 

metacognitive strategies available through textbook material for use by pre-intermediate and 

intermediate learners of EFL. Although this research focuses on a single course book, it may serve as a 

source of information for teachers of EFL in other learning environments, since the grammatical 

knowledge that has been selected to support (with examples) the introduction of GLSs is frequently 

discussed in EFL pre-intermediate and intermediate classes.  

Grammar Learning Strategy Integration in the Lesson Plan  

The learning context in which this paper focuses is that of second and third year EFL students that 

receive professional language training and qualification at the “Faik Konica” High School, in Korçë, 

Albania. In this school, English is taught in four classes each week, in groups that range from 13 to 16 

pupils. The course books are “Traveller” Pre-Intermediate; Student’s Book, Work book, Teacher 

Resource Book by Mitchell (2009), and “Traveller” Intermediate; Student’s Book, Work book, and 

Teacher Resource Book by Mitchell (2009). Both A2-pre-intermediate and B1-intermediate course 

books are arranged in eight modules and 16 classes per module, and each is subdivided into sections of 

vocabulary, grammar, intonation, reading, listening, speaking, writing, and functions. The grammar 

sections of both levels introduce various topics, such as the use of simple and progressive tenses, 

infinitive and “-ing”, modals, active and passive, quantifiers, relative pronouns and adverbs, 

conditionals, question tags, degrees of adjectives, nouns, articles, determiners, clauses of reason, 

concession, and purpose. The textbook material is envisaged to encourage learner-centered classes due 

to important elements, as described below: 

1. Each module started with “In this module you will…”. The learning outcomes of the first A2 

module, were “In this module you will learn to talk about the present and past, learn to talk 

about past habits, learn to use quantifiers”, while those of the first B1 module were “In this 

module you learn how to refer to past habits and events”. A careful teacher would not neglect 

this rubric and would be effective in engaging the pupils in the following module activities, 

making the learner focus directly on the learning outcomes. Attention drawing tools of this 

kind help the learner extract relevant knowledge, activities, and therefore, strategies that assist 

his or her acquisition. At the same time, this sets the ground for effective metacognitive GLSs 

introduction, usage, or transfer, such as: 

2. Setting goals – Designing learning plans helps to achieve learning outcomes;  

3. Advance Organization – Previewing the main ideas and concepts of the material to be taught. 

The teacher can encourage its use by drawing the learner’s attention to the section “In this unit 
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you will learn…” or by handling pre-grammar activities, such as “Look at the article below 

and answer the following questions… (all of the questions focusing on the use of present 

simple interrogative form)”; 

4. Selective attention – Attending to phrases, linguistic markers, sentences, or types of 

information. The learner has to be aware that the individual’s acquisition depends on 

individual issues of concern. The more the individual learner is aware of the expected 

acquisition goals, the easier it will be for him or her to reach these goals.  

5. At the end of each module, there was a Self-Assessment rubric, in which the learner is asked 

to tick the boxes for learning outcomes that they deem they possess; for those in which they 

are unsure, they are required to refer back to the relevant selection in the module. In the A2 

first module, this rubric started with “Now I can… Talk about the present and the past… Talk 

about past habits and use quantifiers”. The same rubric of the B1 first module is divided into 

six sections (according to the six language skills) with the grammar sections focusing on, 

“Now I can…use the present Simple and the Present Progressive appropriately, differentiate 

between stative and non-stative verbs, use question words and form direct and indirect 

questions, use the Past Simple appropriately and use used to, be used to and get used to refer 
to habits”.  

These sections encouraged the learner to assess the level of his or her acquisition, to compare it with 

that expected, and define their ability in acquiring the grammar points. They also assessed the 

effectiveness of the selected GLS. In their daily activities, teachers “sacrifice” these end-of-unit 

activities in order to compensate for “loss” of time. However, their presence is to be considered a 

means that allows learners to assess their own use of the GLS and judge their worth in either 

transferring or later improving their use in similar activities. The two metacognitive strategies that 

could be introduced at this point are “Self-evaluation” and “Self-monitoring”. 

In some modules of the intermediate course book, the grammar and vocabulary sections were 

introduced as integrated skills. The grammar point of “Wishes and Unreal Past”, for example, is 

accompanied by a vocabulary section on “Idioms” and the exercise that follows integrates the practice 

of both. In other modules, the grammar section is directly followed by a speaking activity which 
requires the use of the given grammar point. For example, B1-Module 2a, introduces the use of 

“Relative Clauses”, while the instructions for the speaking activity that follows are “Talk in pairs. Go 

to page 134, look at the prompts and discuss using who, which, where or whose.”  

This organization allocated for usage of “compensation strategies”, a term that Sykes (2015, p. 715) 

defined as facilitators that assist the usage of the target language by the learner “despite limitations in 

his or her knowledge”. In the view of the author, the learner is inclined to “make up for an inadequate 

range of grammar and vocabulary, by using such strategies as guessing meaning and usage, asking 

questions, using synonyms, recombining and using common routines” (Sykes 2015, p. 715). The 

linguistic competence in this way becomes a strategic one and the learner is able to use the language 

efficiently. The integration of language acquisition skills enables a teacher to encourage simultaneous 

and native-like acquisition through practice of both, L2 form and meaning. Pawlak (2008) defined this 

learning form as “explicit-inductive learning” in which the learner “participates in the rule discovery 

discussion in class, trying to apply it in a meaningful context as soon as possible” (p. 112). 

6. Some modules of the course book had “tips”, which introduce written advice on how the 

learner can acquire the given knowledge of the introduced skill. For example: “Pay attention 

to how people speak. Their tone of voice can often help you understand how the feel”; “When 

you read a text, try to understand which of the unknown words are really important for 

understanding the text. Try to guess the meaning of as many of these words as possible from 

the context”; “Learn new words in the context (in sentences describing situations). This way, it 

is easier to remember them.”; and “When answering questions that refer to gist, don’t focus on 

details. Try to understand the general meaning of what is being said”. The tips vary and are 

frequently encountered through the course book (24 pages altogether); there were also seven 

listening tips, three vocabulary tips, 2 reading tips, and 1 speaking tip. 
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Even though the primary function of these notes is to substitute or compensate for teaching advice, 

most are considered a learning strategy (since their aim is to facilitate the learning process). The lack 

of grammar tips allows for possible intervention, as described in the following issue. 

7. The inductive approach was used throughout the module grammar issues of the book and all 

grammar sections followed the same acquisition pattern; the learners are required to “read the 

example/ the dialogue and to match them with the phrases that define the grammar rule or with 

the uses, to complete the rules or to decide what it means, etc.”. In the charts that introduce the 

grammar points, no grammar theory is presented or reflected in the examples. However, 

grammar knowledge is presented at the “Grammar Reference” section at the end of the course 

book. This allows the teacher to postpone talking about grammar theory and structural patterns 

until the examples or the practical exercises (in which they are reflected) are analyzed by the 

learner. The learner then has more opportunity to observe grammar in practice, undertake an 

effort to understand how it works, build comparisons to the mother tongue, and then, where 

necessary, seek an understanding of the theoretic issues that govern the linguistic functions. In 

this respect, it becomes possible for him or her to acquire a practical approach to grammar, 

and the native-like acquisition aspect, which is very important, but tiresome to introduce in a 

foreign language school learning context.  

When the learner is deductively explained the rules and then presented examples in which these are 

reflected, the acquisition is not active; it becomes a process where the learner stores a duplicated 

version of a ready-made linguistic patterns. Pawlak (2008) defined it as “explicit-deductive L2 

learning”, in which the learner pays attention to “the rules provided by the teacher or the book” (p. 

112). The success of the acquisition is measured by means of full compliance of that acquired earlier 

with that learnt later; this being what teachers normally assess through practical exercises that follow 

or through unit and progress tests. However, the teaching experience frequently shows that those that 

compile the proficiency tests may not necessarily be proficient language users. The lack of the 

inductive acquisition of the grammar points and the follow-up practice possibly indicates this, 

although, the support of such belief would need long-term research in the context of teaching and 

learning, the learning styles, the personality traits, gender and age characteristics, and attitude. For the 

moment, and within the focus of the given paper, the modules of the described course book contain 

approaches that are integrated with a few deductive approaches included in the intermediate level, in 

the case of “0-Type Conditional Sentences and Defining and Non-defining Relative Clauses” and in 

presenting new knowledge not encountered in previous levels of the same course book; and this 

further indicates learner-centered classes that manage opportunity. This means a teacher is provided 

the chance to allocate GLS integration in their lesson plan.  

At this point, it is useful to introduce GLSs that are available for linguistic levels and which are useful 

for the teacher to integrate into classes of grammar. Most strategies (Table 1) are part of the O’Malley 

and Chamot (1990) classification charts, some have been provided by Oxford (1990), and some by 

Pawlak (2008) regarding the use of diaries to record GLSs from “Advanced Learner’s use of strategies 

for learning grammar: A Diary Study”. These GSLs were mentioned in the survey described above. 

The reference term for most was not recognized by the teachers nor by the learners, and hence, Table 1 

includes supplements to their definition.  

Conclusion 

The issue of learning strategies is still a complicated matter in the field of teaching English as a 

Foreign Language. Although the research has been intensive in the last twenty-five years, it is difficult 

to draw teaching strategies that fit the learning contexts, which vary due to particular features of 

learner’s age, motivation, gender, linguistic performance, attitude, and personality, as well as the 
(un)willingness of teachers to reflect and fit updated models of learner-centered classes into their 

lesson plans. Furthermore, in regard to grammar acquisition, teachers are more so convinced that it is 

their primary duty to lead and monitor the process in the classroom. Since EFL learners handle 

grammar knowledge with the purpose of test and exam proficiency, teachers insist that the focus of 

grammar classes should be on teaching correct grammar usage, rather than enabling learners to acquire 

grammar for the purpose of correct communication. 



CBU INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 
MARCH 23-25, 2016, PRAGUE, CZECH REPUBLIC  WWW.CBUNI.CZ, WWW.JOURNALS.CZ 

 

 449 

Table 1: Allocation of grammar learning strategies (GLS) in English as a Foreign Language classes 

Grammar 

Learning 
Strategies 

Definition Suggested GLS use 

Cognitive GLS 

Practicing Repeating, formally practicing with sounds 
and writing systems, recognizing and using 

formulas. 

Modals: can, could may, be able to. “Read the 
example, decide what the words in bold express: 

ability, permission, or request.” This activity is 

followed by a role-play.  

Resourcing Looking for extra reference material,  
textbooks, grammar books, dictionary, etc. 

Question tags; Clauses of reason, concession, 
purpose; Nouns, Article and determiners - extra 

material grammar resource books or monolingual 

dictionary.  

Grouping Classifying words, terminology, numbers, or 

concepts according to their attributes. 

Classification of verbs and structures followed by 

the Infinite and the “-ing” forms.  

Notetaking Writing down key words and concepts in 
abbreviated verbal, graphic or numerical 

form to assist performance. 

Past Simple Vs Present Perfect - Key words on 
main respective usages. “Use the Present Perfect 

Simple with just, always, before, ever, never, so 

far, once, twice, etc.” 

Highlighting Using a variety of emphasis techniques 
(underlining, starring, or color-coding) to 

focus on important information in the 

passage. 

Using different color coding for future verbs 
forms and respective meanings- Future with 

“will”, future with Present Simple; future with 

“present progressive”, future with “Going to”. 

Imagery Relating new information to visual concepts 

in memory via familiar, easily retrievable 

visualization, phrases or locations. 

Drawing charts or graphs of using the prepositions 

in, on, at in time references. 

Elaboration Relating new information to prior 

knowledge 

Elaborating simple comparative constructions to 

comparative structures like “as adjective as”, “not 

as adjective as”. 

Transfer Using previously acquired linguistic and/or 
concept knowledge to assist comprehension 

or production.  

Use similar function and formation of the Present 
Progressive in the acquisition of the Past 

Continuous. 

Inferencing Using available information to guess the 
meanings of new items, predict outcomes, or 

fill in missing information 

Comparing the use and syntactic functions of the 
“to-infinitive” with those of the “bare infinitive”. 

Analyzing 
contrastively 

Comparing elements of the new language 
with elements of the mother tongue to 

determine similarities and differences.  

Reported Speech – Direct/Indirect Questions 
undergo similar structural, morphologic and 

syntactic transformations.  

Translating Using the first language as a base for 

understanding and/or producing the second 
language. 

Define distinctions of meaning in the usage of the 

modals in constructions like “modal verb + have + 
past participle”.  

Social – affective strategies 

Self-
encouragement 

Finding motives to carry on studying, in spite of early drawbacks. 

Cooperation Working with one or more peers to obtain feedback, pool information, or model a language 

activity. 

Questions for 

clarification 

Asking the teacher for repetition, paraphrasing, explanation and/or examples 

Self-talk Reducing anxiety by using mental techniques that make one feel competent to do the learning task. 

 

Source: O’Malley and Chamot (1990), Oxford (1990), Pawlak (2008), Authors 

In the Albanian context of learning EFL this is even more problematic. A research carried out in two 

Albanian EFL schools showed that there was little formal knowledge of the GLSs on the behalf of the 

learners. They used some learning strategies mentioned in the present paper, but did so unconsciously, 

or by means of transferring other linguistic skills learning style. The teachers recognized the learning 

strategy effect for the purpose of learner-centered classes. However, little effort has been undertaken 

to introduce the correct GLS for grammar classes.  
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The present paper focused on an applicative issue of introducing GLS into EFL classes, i.e., analyzing 

concrete grammar issues in the course book used in these classes and providing appropriate grammar 

learning strategies for each issue. The objectives were threefold. First, it aimed to help teachers 

overcome the gap that exists between theory and practice in terms of beneficiary application of the 

GLSs in the classroom. Second, it focused on the three categories of grammar learning strategies and 

conveyed examples of appropriate grammar teaching and learning aspects of each. Third, the paper 

may serve as a source for further, long-term research in issues such as the relationship between 

linguistic proficiency and GLS use, and between GLS use and native-like acquisition of EFL 

grammar, GLS transference, or alteration in upper-intermediate learners of EFL.  

In conclusion, it may be said that, in practice, there is a range of means available for teachers to create 

long-lasting associations between grammar theory, acquisition, and correct usage. The earlier teachers 

attempt to encourage grammar-independent learners; the sooner the opportunity will exist for these 

learners to reach native-like grammar proficiency.  
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Abstract: This paper assesses the cultural and humanitarian spheres of the Republic of Uzbekistan in regards to 

International legal cooperation.  The paper examines the influence of cultural and humanitarian spheres in 

international relations of the states, including Uzbekistan. The paper also contains a discussion of the, increasing 

role of Uzbekistan in the ‘culture factor’ in international politics. The legal base of the Republic of Uzbekistan, 

international legal documents, and the research works of domestic and foreign scholars, in areas such as culture, 

education, science, tourism, and medical science, provide the basis for the research. 
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Introduction 

Uzbekistan, from the start of independence, has chosen a development approach called ‘the uzbek 

model’. Its success realized a rise in the gross domestic product by 4.5 times (Tashmukhamedova, 

2013) and development in economic, social, and humanitarian spheres, during its independent years. 

Most important factors in this success were the political, legal, social, and economic reforms 

implemented by the country. As President of the Republic of Uzbekistan, Karimov (2010) stated that, 

in spite of increasing globalization and changes in the world, Uzbekistan should evaluate its globally 

role, impartially and critically, and that Uzbekistan should meet and keep pace with the requirements 

of the world.  

Powerful countries assist their goals and objectives with internal policies that promote cultural and 

humanitarian relations, and their international influence validates this point. 

In the cultural and humanitarian sphere, such a process develops a country’s future along with its 

national interests within the international legal framework, and this further strengthens the existing 

framework. Today, Uzbekistan’s cooperation in cultural and humanitarian matters is becoming one of 

the most urgent tasks of the country. 

In the concept of foreign policy for the Republic of Uzbekistan, the step-by-step development of 

international cooperation in the cultural and humanitarian spheres is one of the foreign policy 

objectives. 

The country’s cultural and humanitarian treaty base consists of more than 160 documents. On the basis 

of a thorough and accurate analysis and research, introduction of new positions is one of the main 

goals of learning cultural and humanitarian spheres in a bilateral and international legal cooperation. 

The question arises regarding the need for special consideration of bilateral agreements in 

humanitarian matters relating to cultural and international legal cooperation. 

Methods 

A review was conducted of existing literature and educational materials in the cultural and 

humanitarian spheres on national and international levels.   

In particular, the review examined the work of Saidov (1985, 1993, 2003) and others who researched 

the legal cooperation of Uzbekistan with international organizations, including United Nations 

Educational, Scientific and Cultural Organization (UNESCO), and other international organizations.  

Results and Discussion 

The existing literature and educational materials showed that the theme of international legal 

cooperation in the cultural and humanitarian spheres on national and international levels is 

insufficiently studied. The research and the majority of the studies are of a multilateral nature. 
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Saidov (1985, 1993, 2003) contributed knowledge in matters of Uzbekistan’s legal cooperation with 

international organizations, including UNESCO and other international organizations. Such research 

was about strengthening multilateral cooperation in cultural and humanitarian domains. 

Individual researchers and scientists provided only general or selected approaches in cultural and 

humanitarian sphere of bilateral international legal cooperation (Borisov, 1963; Chirkin, 1997; 

Galenskaya, 1987; Khvatov, 1987; Kolosov & Krivchikova, 2005; Meerts, 2008; Tikhomirov, 1996). 

For instance, the advisor of the director of the Netherlands institute of International Relations 

‘Clingendael’, Meerts (2008) wrote in ‘Culture and International Law: From Peace to Justice’ about 

the international legal framework of cultural cooperation and bilateral relations between countries in 

this field, and how different cultures dealt with international law. Meerts also wrote of the how 

international law influences the rules and regulations of these cultures, and whether international law 

was an effective tool in protecting cultural heritage, especially during wartime. Among important 

questions asked at the Fourth Conference at The Hague Academic Coalition (HAC), Meert queried 

whether this law protected the heritage of cultures in a balanced way. 

In addition, Kolosov and Krivchikova (2005) in their co-published educational material, ‘The 
International Trade Law’, allocated a separate chapter for scientific-technical and cultural cooperation 

of the international legal practice in the world on the basis of culture, education, and tourism. 

Moreover, Melekhin (1968) in ‘Cultural and scientific dialogue peoples. Legal regulation’ and Khvatov 

(1987) in ‘Legal forms of cooperation of the higher school of the socialist countries’ carried out 

scientific research in specific areas of study of cultural and humanitarian spheres. 

As a result, important tasks of the science are currently needed both at the international and national 

level of study. These include analysis and development of accurate scientific conclusions and 

recommendations in the scientific practice of cultural and humanitarian spheres of bilateral 

international legal cooperation, as well as their implementation, formation, and strengthening of the 

reforms necessary in the framework of cultural and bilateral international legal cooperation in the 

humanitarian sphere. 

Bilateral international legal cooperation in cultural and humanitarian matters is important as a separate 

entity in the national and international arena and as a vital tool to protect the interests of the state, and 

thus, it is critical to understand for international law.  

After years of relative neglect, culture now receives due recognition as a key factor in managing and 

resolving conflicts and disagreements. However, theorists and practitioners speak of conflict resolution 

using ‘culture’ in a bewildering and unhelpful variety of ways (Alberstein, 2007). Nonetheless, culture 

remains a dynamic and derivative form for adjusting conflict and disagreements.  

Considering deep cultural and historical opportunities for the Republic of Uzbekistan are needed in 

basic research for assessing the existing international legal framework, further strengthening of 

existing opportunities and facilities is needed to develop specific recommendations for international 

relations of the country, with considerable contribution added to strengthen its position in foreign 

policy. 

At the same time, to improve the country’s bilateral and international legal cooperation in cultural and 

humanitarian matters, Uzbekistan’s national legislation should be compared with international 

experience to identify and solve problems. 

It should be noted that almost all government programs pay special attention to the development of 

international relations in cultural and humanitarian spheres. 

Nevertheless, the study of the theory and practice of the government agencies (not only ministries and 

departments responsible for the international political and economic relations, but all other supporting 

non-governmental organizations) should improve the country’s multilateral and bilateral international 

relations in cultural and humanitarian spheres. 

Another important factor in the study on this subject is the possibility of creating a new branch in 

international law in this country, using a single database for signed bilateral interstate, 

intergovernmental, and interagency treaties and agreements with foreign countries in cultural and 

humanitarian spheres. 
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There remains a burning issue to create scientific skills based on terminology and concepts widely 

practiced within international legal agreements for the cultural and humanitarian matters of the 

country. 

Furthermore, identifying new scientific skills and concepts of international law in Uzbekistan provides 

a theoretical basis, practical introduction, and an introduction to the scientific-theoretical 

understanding of international law.  

Conclusion 

The research results provide the fundamental understanding into the science of international law, as 

well as its practical applications. The theory, along with a comprehensive analysis of the materials 

with comparative tables and lists, could advance subjects, such as International law, Political science, 

and Cultural studies at undergraduate and graduate levels, and Jurisprudence and International law at 

secondary specialized educational institutions of Uzbekistan. 

Overall, the selected topics in this paper are important for developing foreign policy of the Republic of 

Uzbekistan, and especially to protect and sustainably develop the country and its national interests in 
the international arena. 

Finally, such research provides outcomes that can be used by Uzbekistan to further its strategy and 

position in cultural perspectives. 
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Abstract: In Turkey, the secularization process has continued for over two hundred years without a successful 

conclusion. While part of the administrative group demands secularization, the other rigorously objects to this 

process. The main problem examined by this study is the conflict between these two groups. The core factors 

against secularization and the philosophical, juridical, and religious reasons influencing the process are 

discussed. The study focuses on past examples to analyze the secularization process. The study examines the 

main patterns in the process, starting with reflections on Nizam-1 Alem (Order of Universe), the philosophy of 

the foundation of Ottoman Empire, and the invariance principle. It continues with conclusions of the imperial 

edict of Gulhane (Tanzimat Fermani); then discussions on differences of civilization and culture in Turkey; and 

finally Mustafa Kemal Ataturk’s beliefs on unique civilization and secularization. As a result, this paper presents 

the main problems of secularization in today’s Turkey.  
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Introduction 

The secularization process has continued for two hundred years in Turkey. Along with this 

secularization process, two groups in Turkey have frequently clashed. While one group defends the 

idea of secularization, another group, whose thinking can be considered as pietism, strictly rejects this 

process. Some scholars start this secularization process with the foundation of a Republic on the 
account that the Ottoman Empire was a theocratic state. Some also reject this viewpoint. Therefore, 

there are deep differences among scholars for evaluating this process.  

Secularism and Pietism  

The word secularism is derived from the Latin word , ‘saecularis’, meaning worldly. Additionally, the 

various definitions of secularism can be classified as historical, political, sociological, ecclesiastical, 

and philosophical. Apart from this definition, there are these descriptions: “the State is a secular state 

which guarantees individual and corporate freedom of religion, deals with the individual as a citizen 

irrespective of his religion, is not constitutionally concerned to a particular religion - nor does it seek 

either to promote or interfere with religion” (Dressler & Mandair, 2011). 

It is a reflection movement against secularization and secularization of the church. The word piety 

comes from the Latin word, pietas, which in Latin usage, expresses a complex and highly valued 

Roman virtue; a man with pietas respected his responsibility to God and the country. “Pietism 

emphasized the need for a ‘religion of the heart’ instead of the head, and was characterized by purity, 

inward devotion, charity, asceticism, and mysticism” (Radical Pietism, n.d.).  

In the wake of summarizing secularism and pietism, we describe the Turkish experience in the 

following sections. 

The Concept of Order of Universe or in Turkish Nizam-ı Alem 

Although the new Turkey was founded in 1923, the state’s roots extend back to the Ottoman period. In 

addition, certain ideas of governing and reign from the Ottoman Empire continued into the new 

Turkish Republic. These ideas are described as ‘the concept of order of universe and unalterable 

principle’. To define the great Turkish transformation from the Ottoman Empire to the new secular 

Republic, one must understand the philosophy of the foundation of the Ottoman Empire and the 

unalterable principle. 

According to the idea of the Ottoman ruling, the Sultan was appointed by God and the Sultan’s main 

duty was to protect society, which was founded in order. That is, since God created every part of the 

universe for specific purposes, this unique part of the universe should remain as God willed.  

According to this idea, the first ruling principle concerning governing and reign was traditionalism. 

Any action deviating from the established tradition, whether or not it was derived from religious 

                                                 
1 Taha Niyazi Karaca, Science and Letters Faculty, Bozok University, Turkey, tahaniyazikaraca@gmail.com 



CBU INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 
MARCH 23-25, 2016, PRAGUE, CZECH REPUBLIC  WWW.CBUNI.CZ, WWW.JOURNALS.CZ 

 

 455 

sources, was contrary to a supposed Ancient Law of Turkish Kanun-ı Kadim, which the şeriat, that is, 

religious law, was invoked to sanctify. The second ruling principle was that each group should be 

protected from effects which might disperse the order. The third ruling principle was the protection of 

the order. This principle was derived from the belief in the Order of the Universe, called in Turkish, 

‘Nizam-ı Alem’ (Berkes, 1964). 

According to the above principles, the status of the Sultan ranked the highest in the hierarchy. The 

Sultan was the shadow of God in the world and was attributed the title of Khalifa (Caliph). This title 

was a sign that described the highest religious rank. Thus, the Sultan was considered a person 

succeeding the prophet Mohammed. Apart from the Sultan, Turkish clergymen (ulema) had great 

significance, in a special role of maintaining the link between religion and state. The head was a mufti, 

called Shaykh al-Islām, whose function was to interpret the religious law when new cases arose. The 

assessments related not only to matters of religious policy, but also major concerns of the state, such 

as, declarations of war, relations with non-Muslim states, taxation, and innovations (e.g., the use of 

coffee or tobacco), and the introduction of inventions such as the printing press (Berkes, 1964; 

Sohreby, 1961; Shaw & Shaw, 1977). 

The specific concern of Turkish ulema was to ensure that the legislation, administration, and justice 

agreed (or not) with the religious law, called şeriat. Their main aim was the protection of the 

traditional order, i.e., not to allow any change or reformation movement. From the beginning of the 

seventeenth century, when unsettling of the order began, the ulema considered any innovation or 

reform movement as contrary to the religion. These ulema were fundamentalist, opposed, not only to 

all new reforms, but also the changes that had occurred in the past. They preached a return to the 
pristine injunctions of religion, inward devotion, asceticism, and mysticism, similar to the pietism 

demanded during 17th and 18th century in Europe (Taglia, 2015; Bozdoğan-Kasaba, 1997). 

The Two Steps for Secularism During Ottoman Period 

The first step for secularism during the Ottoman Period was to change traditionalism and the order of 

universe concept. In the late seventeenth century, the Ottoman Empire encountered many military 

failures. The rulers failed at each attempt to make reforms and because of these failures, the rulers or 

the statesmen decided to leave the order of universe idea and begin a new ruling idea, called the ‘New 

Order’. 

The rulers were aware of developments in the West for a new worldly order based on secular and 

rational principles, but they persisted in believing that the traditional system was basically sound and 

would eventually prove its superiority once technical ameliorations were implemented. As a 

consequence of this new idea, a new series of changes were triggered by Sultan Selim III. These 

innovations were named, ‘Nizam-ı Cedid’, meaning in English ‘New Order’. The New Order 

conflicted with the Order of the Universe idea. Because new innovations were inspired by western 

countries, in their application, Sultan Selim III had to rely on the French and due to Western effects, 

the reforms could not succeed. Thus, in a short time, a rivalry group arose and a rebellion started. 

Clergymen regarded these new reforms as ‘bidat’, which is unbelief, or contrary to old order, the 

Order of the Universe idea. Sultan Selim III was killed by riots because of the innovations. In fact, this 

new idea, the New Order, was a supreme change for the Ottoman Empire’s ruling system. In the wake 

of the death of Sultan Selim III, the New Order idea was proceeded by an edict of Sultan Abdulmecid. 

The Sultan proclaimed the new edict called, Tanzimat. In fact, Tanzimat was a different way of saying 

the New Order or Nizam-ı Cedid (Philliou, 2011; Tezcan, 2010).  

The most significant reform emerged after this Tanzimat edict. The New Order produced new laws, 

new courts, and a new judicial process. For the first time in the Ottoman Empire, the Sultan placed 

himself as the bureaucratic legislative council above the religious law. Critical to this were the 

successes of the secular reforms in founding the Supreme Councils. Some consider that, with the 

Tanzimat edict, the Western constitutions were combined with Ottoman institutions. This meant that 

the state ruling concept and main principles were changed and belonged to a worldly order, not a 

religious law. 

The second step emerged in 1876. This was a far significant change. In extraordinary conditions, 

Sultan Abdul Hamid II accepted a restriction on his rights to reign and promulgated the first 

constitution of the Ottoman Empire (Davidson, 2015). This new order and system was absolutely 
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contrary to the Order of the Universe idea. Further, Sultan was no longer the shadow of God over the 

world and society. This case was a huge problem for Ottoman intellectuals and ulema. The new 

constitutional system was opposed to the old order concept. Therefore, intellectuals attempted to 

introduce compliance to this new system, with Şeria and Kuranic verses. A few intellectuals supported 

the constitution with a number of Hadis and Kuranic verses, such as “consult with them upon the 

affair” (Sure 3, verse 159) or “consult together in kindness” (Sure 65, verse 6). However, the majority 

of the ulema were opposed to the constitutional regime due to Islamic sensitiveness. The life of this 

new constitutional system was brief on account of the 1877-1878 Ottoman-Russian War. Sultan Abdul 

Hamid II abolished the constitution due to the extraordinary war conditions and did not call the 

Parliament until 1908. Sultan Abdul Hamid II ruled the Ottoman Empire singlehandedly during this 

period (Berkes, 1964). 

In the wake of the Sultan’s dethroning in 1909, the secular thinking extended among people by way of 

the Young Turks, the new power. Women’s rights became a current issue during this period. The first 

women’s association in Turkey, the Ottoman Welfare Organization of Women, was founded in 1909. 

Some new reforms relating to women, such as the monogamy law, and work permits were arranged by 
the Young Turks. These reforms and innovations were categorically regarded as secular changes for 

the Ottoman Empire (Tufan, 2000).  

Mustafa Kemal Ataturk’s Reforms and Secular Republic  

After the national struggle between 1919 and 1923, Mustafa Kemal Ataturk became the president of 

the new republic. In a short time, a series of radical reforms commenced to secularize the state and 

social life. The Caliphate and the Ministry of Religious affairs were abolished in 1924. Religious sects 

(Tarikats) were prohibited in 1925. A new Civil Code, inspired by Western countries, was accepted in 

1926. The most significant arrangement arose in 1928 when the Constitution was amended to delete 

the sentence stating that “the state’s religion is Islam”. Lastly, the principle of secularism was 

introduced into the Constitution in 1937. Along with these reforms arose other innovations, 

secularizing Turkish society. Especially, women’s public places were changed and women gained 

many new rights affecting social, cultural, and economic life. After the death of Ataturk in 1938, these 

secularizing movements proceeded during the time with the Republican Party and even, the Democrat 

Party (Schull, Saraçolu, & Zens, 2016). 

The Rising of the Islamic Discourses and New Islamic Demands 

New Islamic expressions, opposing secularization, developed after the coup d’état of 1980. The coup 

severely punished and suppressed the ideological differences. During the normalization period after 

the coup d’état, religion, Islamic references, and Islamic sects were prominently introduced into the 

Turkish society. The new Islamic discourses began to reflect a new identity that heavily combined 

religious and national entities. Apart from this, a new Anatolian bourgeoisie emerged during this 

period. Muslim entrepreneurs were well placed to prosper in this time. This new Muslim elite funded 

many prominent new publications and newspapers and many national and regional television stations. 

The economic liberalization and growth of the Turgut Özal period created a dynamic Anatolian 

entrepreneurial class and numerous opportunities in spaces, such as, in independent newspapers and 

television channels. These changing conditions emerged with a new Islamic class. Turgut Özal’s 

liberal economic policies, and political liberalization, along with the introduction of new media 

technologies, had evolved a complex religious ‘market’ in Turkey. This new Islamic class and the 

Islamic sects were supported by the state against a pure nationalist class (Yavuz, 2009). 

With growing social well-being and education, the new Islamic class began to demand more space in 

the public sphere. The new discourses emanating from the National Outlook Party rejected Western 

alliances and demanded to head the foreign policy for the Islamic world. Two main concepts affected 

these discourses. One was anti-imperialism and anti-westernization, and the second was anti-

Semitism. According to these expressions, Jews have controlled all economic and social life 

worldwide, and Western countries and Jews are allied against Turkey in order to collapse the country. 

To acquire power, Turkey has to face the Islamic world and become a large Islamic unity. New 

alliances will make Turkey an international power, as was the case with the Ottoman Empire. For this 

aim, Turkey has to reject secular reforms and proclaim the Caliphate that was abolished by Mustafa 

Kemal Ataturk. However, a Caliphate is greatly significant for all Islamic countries, especially today 
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for the Islamic State of Iraq and Syria (ISIS). Many Islamic countries seek to secure the Caliphate as a 

power. The main struggle between Islamic countries is about gaining this power. In the case of 

Turkey, the Caliphate is an agent for returning command to the Ottoman society. Today, Turkey needs 

to resolve this rivalry between secularism and pietism and demands for becoming a more religious 

society. Indications suggest that Turkey has no other choice than to be on a stable road of secularism.   

Conclusion 

The principle of secularism was inspired by developments during the Ottoman society to create a 

modern society in which equality was guaranteed for all citizens without distinction on grounds of 

religion, denomination, or sex. It created an idea of a public sphere that would be more neutral, and as 

a neutral space, would avoid any visibility of religious signs or ethnic differences. 

Secular reforms tried to teach a way of living, a way of thinking, a way of reasoning, and these 

became a vector of modernization towards Western civilization. Thus, it was not only a neutral 

concept of the public sphere, but also a modernist project. 

There were three major terms pertaining to the secular reforms. Changing the philosophy of the 
foundation of the Ottoman Empire was the first term; a tremendously large breaking point. The New 

Order concept replaced the Order of the World. In this period, secular laws and new secular 

arrangements were carried into effect. The second term involved the new constitution and Parliament. 

The Sultan prorogued the Parliament on the grounds of wanting to be an Islamic symbol, as a Caliph. 

The third term was the proclamation of the Republic. A series of radical secular reforms were initiated 

during this period to secularize the state and social life.  

A vast majority of the public considered the secularization process as ‘faithlessness’. In the Turkish 

experience, the group opposed to the secularization process emphasized thoughts, such as inward 

devotion, asceticism and mysticism, similar to those of the European Pietist. The Caliphate and Şeria 

Laws still loom large in Turkey.  

New Islamic discourses rejecting secularism began to grow in the late 1980’s and these discourses 

have lasted until now. Many politicians and scholars have evaluated this anti-secular process as 

returning Islam to Turkey. One can express that Turkey walks a thin line between secularism and 

pietism. 
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ECO-TRAILS – AN OPPORTUNITY FOR LEARNING  
OUTDOORS CLOSE TO NATURE 

Krasimir Todorov1, Slaveya Petrova2, Bogdan Nikolov3,  

Ivanka Dimitrova-Dyulgerova4, Delka Karagyozova-Dilkova5 

 

Abstract: Acquiring key competences is a priority in contemporary education. According to some authors, eco-

trails provide an opportunity for training in natural ecosystems. The purpose of this study is to examine the 

capabilities of a constructivist design for learning that is close to nature with respect to acquiring practical 

knowledge, motivation, and formation of environmental competencies in students. To verify this assumption, the 

following methods were applied: curricula analyses of teaching biology in secondary schools (Grades 5–8, 

Ministry of Education and Science of Bulgaria) and high schools (Grades 9–10, Ministry of Education and 

Science of Bulgaria), and pedagogical experiments and surveys among students for approbation of a model for 

environmental education that is close to nature. A syllabus for selectable (optional) training on ecological topics 

was developed. A model of ecological training, “close to nature”, was devised through the constructivist design 

and active approach, and in approbation of the model, students acquired practical knowledge, formed 

environmental competencies, and an increase in their motivation to protect the ecological balance. 

UDC Classifications: 57.08 DOI: http://dx.doi.org/10.12955/cbup.v4.798 

Keywords: eco-trails, experiential, education, syllabus.

 

Introduction 

Acquiring key competences is a priority in modern education, which is set according to the 

requirements of the European Framework of Reference. At the end of compulsory education, young 

people should have acquired key competences to a level that prepares them for adult life and provides 

a basis for further training and advancement in their professional lives. Competence in natural science 

refers to the ability and desire to exploit knowledge and methods through which nature can be 

explained, questions are asked, and answers are provided based on evidence. This competence also 

includes understanding the changes caused by human activity and one’s sense of responsibility as an 

individual citizen. According to some authors (Angelova, 2008; Kostova, 2013), formation of natural 

science competence becomes more effective with training that is close to nature. According to Kostova 

(2013), studying the natural ecosystems through “reading the book of nature” can help students 

understand the factual situation with environmental problems caused by negative human impact. 

An eco-trail is a relatively safe area in nature, which provides a variety of natural conditions for 

studying relationships and interactions between organisms in a natural environment. The preliminary 

exploration of a place where an eco-trail passes allows the teacher to become aware of its biological 

diversity, and to plan efficient activities for students. According to Kolb’s theory (Kolb, 1984, p.38), 

“learning is a process that creates knowledge through transformation of experience”. Kolb (1984) also 

considered learning is a cyclic process, consisting of four stages: 

 concrete experience, knowledge, and skills achieved (experience); 

 reflective observation (thinking); 

 abstract conceptualization (generalization);  

 active experience, experimentation, practical application (planning a new activity). 
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In our view, training in a natural ecosystem will be highly successful if it is based on constructivism, 

active approach, and active learning. For that reason, this study aims to design a constructivist 

methodological model for gaining environmental competencies in students based on learning 

environmental issues outdoors, in nature. 

Experimental design 

The subject of the study was teaching biology at secondary schools, particularly the ecological 

content, and forming competencies for students regarding natural science. The study involved 

constructivist design and active learning in nature, as a method of teaching ecological content. 

The educational experiment was based on the following working hypothesis: A training of 

constructivist design and active learning by Kolb’s cycle (Kolb, 1984) conducted outdoors, in nature 

(along eco-trails), will lead students to acquiring practical knowledge, motivation, and ecological 

competencies.  

To check this assumption, the following methods were applied: analysis of the biology teaching 

curricula at secondary schools (Grades 5–8, Ministry of Education and Science of Bulgaria) and high 

schools (Grades 9–10, Ministry of Education and Science of Bulgaria), and an educational experiment for 

approbation of a model for environmental education outdoors in nature through pedagogical 

observation and surveys with students. 

To achieve these goals and verify the working hypothesis, the following main tasks were performed: 

1. Theoretical study of the research problem; 

2. Analysis of the biology teaching curricula, to identify appropriate educational content for 

studying outdoors in nature, using an active approach; 

3. Design a methodological model for learning outdoors in nature, basing on the constructivist 

design and active learning by Kolb’s cycle; 

4. Selection of criteria and indicators, and relevant diagnostic questions and tasks for reporting 

results of the experiment;  

5. A pedagogical experiment through the resulting didactic model and analyze the results. 

The experiment was held in the city of Plovdiv, Bulgaria, in the large city park, “Lauta”, with students 

from the Professional School of Construction, Architecture, and Geodesy "Arch. Kamen Petkov", 

Plovdiv, during the school year 2015/2016. The study included team members of the project, 

"Development of a conceptual design for eco-trail construction and methodological models for 

ecological education in nature", granted by the Fund “Scientific researches” from the University of 

Plovdiv “Paisii Hilendarski”. 

In reporting the results, the following criteria and indicators were used for rating students: 

6. Level of ecological knowledge obtained – based on ability to define and understand basic 

concepts related to the effects of human activity in the environment; 

7. Skills acquired – based on ability to apply observations when compiling scientific data and use 

reasoning to interpret results; 

8. Ecological competencies acquired – based on display of knowledge and compliance with rules 

and regulations for ecological behavior, as well as personal attitude towards the environment 

and willingness to participate in environmental restoration. 

The tools for recording the criteria and indicators included two tests and surveys (one of each 

conducted before and then after the experimental training). 

Results and Discussion 

An analysis of curricula provided basic concepts and topics from the learning content in biology, 

which was appropriate for study outdoors in nature, through an activity approach. A new syllabus was 

developed for selectable (optional) training on ecological topics, enabling ecological education 

through active approach and constructivist design of learning. The topic of the syllabus was “I know 

and protect nature in my native land”, which was a 36-hour subject based outdoors in nature.  
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Based on modern theoretical psychology, pedagogy, and didactics, a methodological model was 

devised, using theory of constructivism. The foundations of the constructivist design of learning, 

applied in experimental training, were based on the philosophy of constructivism, namely that:  

 Knowledge is based on the personal experience of students. 

 Knowledge is individual and socially constructed.  

 Problematic situations are replaced with real-life situations. 

 Students use their knowledge to apply it in life. 

 Inclusivity of knowledge is sought – phenomena are studied in a complex way – as they occur 

in reality.  

 The main source of information is nature.  

 The basic teaching methods applied are monitoring in a natural environment and practical work 

outdoors, close to nature.  

 Students get to know how to find necessary information.  

 Training is dialogical.  

 Training is personally oriented towards students. 

 The teacher encourages and facilitates students’ creative searches. 

 Students’ mistakes are considered as additional opportunities to provoke students’ thinking and 

understanding.  

 Individual, group, and frontal-instruction arrangements of learning activities are applied. 

 The emphasis in group work is focused on cooperation rather than on competition. 

 The groups are heterogeneous; possibly developed in teams. 

 

Innovative Technology was Developed for Nature Observation through an Activity Approach 

Students’ cognitive activity was based on the theory of learning through experience and implemented 

with the means of Kolb’s cycle (Kolb, 1984). There were many opportunities for creativity and 

expression of teachers and students’ personal qualities. The methodological model included tasks for 

activity-related learning and each task was performed in small groups (4–5 students). The results were 

shared and discussed among all participants. The tasks for investigating each key concept were divided 

into four stages and arranged in a system that follows Kolb’s cycle of learning (experience, thinking, 

generalization, and planning a new activity). Students actively constructed their own knowledge, 

rather than through using prepared information. 
 

Methodological Model 

The first stage (experience) started with activities that challenged students’ own experience including 

their experiences at sensory and emotional levels. In this stage, they performed tangible activities on 

individually or in groups. Mostly, they worked in small groups (4–5 students), before presenting 

results. The students could apply brainstorming, methods of associations and associative cloud setting 

(an intellectual map), a presentation of various objects, and tasks for independent work that would 

update their knowledge, skills and experiences. 

In the second stage (thinking), new information was sought. Students analyzed what they had observed 

and experienced, and shared their experience from the first stage. The second stage was directed at 

considering (reflecting) their newly acquired experiences. Students reflected on their knowledge, as 

well as their actions and feelings. They mostly worked in groups or in pairs. Various types of 

discussions were often used as methods of deliberation. Students’ abilities to ask questions and view 

the situation or problem from different perspectives were encouraged. 

The third stage (generalization) included generalizations and formation of notions and concepts. This 

built upon the sensory, emotional, logical, and rational levels in assimilating new information. 

Intellectual maps could be developed, new concepts gained, and generalizations formulated. 

Generally, this stage started with students working in groups, but finished with frontal-instruction of 

the entire class, involving the help and support of the teacher, who did not provide ready answers but 

asked questions in discussion, provoking students’ deductive thinking, and thus, empowering them to 

gain new knowledge on their own. 
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Table 1: Description of the syllabus 

Topics Expected results Planned activities 

Establishing and acceptance of rules of conduct for working 

outdoors, in nature. 

1. Investigating the abiotic factors of the environment 

1.1. Light regime. Ecological groups of plants and animals 

according to light; 

1.2. Temperature regime. 

1.2.1. Plant and animal adaptations to low temperatures 

1.2.2. Groups of animals according to their temperature and 

heat exchange; 

1.3. Water as an ecological factor. Ecological groups of 

plants and animals according to their needs of water 

1.4. Air as an ecological factor. Ecological significance of 

air movement 

1.5. Soil as an ecological factor. Species of soil organisms 

and their adaptations for living in the soil 

A student will be able to: 

 

1. describe, explain and 

observe rules of conduct for 

working outdoors, in nature; 

 

2. describe and explain regional 

environmental problems; 

 

3. apply ecological knowledge 

to explain and solve specific 

problems; 

 

4. plan and conduct 

observations to investigate 

various organisms, their 

adaptations and behavior, and 

natural phenomena; 

 

5. appropriately represent 

results of observation (in tables, 

diagrams, drawings, etc.); and 

 

6. assess the condition of the 

environment. 

1. Students take temperature 

regime, light regime 

measurements, following 

definite instructions; 

 

2. Students plan and perform 

observations on organisms' 

adaptations to various 

environmental factors; 

 

3. Students classify the 

observed organisms in 

ecological groups; 

 

4. Students apply various 

methods for investigating the 

environment; 

 

5. Students plan and perform 

observations in a natural 

environment. They keep a 

record diary of what has been 

observed; 

 

6. Students organize and 

participate in monitoring 

activities and nature 

conservation; and 

 

7. Students work in a group 

for assessing the condition of 

the environment. 

2. Investigating the adaptation of organisms and 

biological rhythms 

3. Investigating the biotic factors of the environment. 

Interrelations in populations. 

4. Investigating the anthropogenic factors and their effects 

on the environment 

5. Exploring the sources of pollution in the region. 

Measures for protection against pollution. 

6. Identifying the population structures of some plant and 

animal species. Medicinal plants. 

7. Establishing the composition and morphological 

structure of the biocenosis observed. Horizontal and vertical 

distribution of species. Consortia. 

8. Observing and recording phenomena in secondary 

succession. Measures to protect the ecosystems. 

9. Ethology. Behavioral ecology. 

Monitoring at different levels of behavior – of an individual, a 

couple, a family group and population 

10. Monitoring instinctive behavior in worms, insects, 

spiders, and birds. 

11. Investigating the feeding behavior, food specialization, 

nutritional strategies, and hunting practices of animals. Measures 

to protect food from polluters and nourishment. 

12. Forms of social relations. Division of labor of insects 

(ants). Marital and parental behavior in birds. 
 

Source: Author 
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The fourth stage (planning a new activity) concerns the practical application of new constructs 

(concepts) and planning for further study. Again, students could work individually, in pairs, or in 

groups. In this, biological experiments could be applied to prove already established deductive 

processes, and included monitoring, record-diary keeping, and practical work applying knowledge 

already gained. As an example, we present a sample student worksheet on the topic “Birds”, as 

follows: 

Sample Student Worksheet 

First Stage – Experience 

This starts with a discussion in which students share their own experience on the topic: Which 

birds have you seen in towns and villages? Describe them. Which are birds you know that 

inhabit settlements, and you have heard their melodious songs, but you have not seen them? 

Explain why nightingales are less frequently seen by people? In your answer, include their 

habitats, nesting, behavior and morphological characteristics. 

Group work tasks: 

1. Do you know these birds?  

2. What gender are the sparrows in the picture? What are the distinguishing characteristics 

like, by which you recognized them? 

3. What do you call the phenomenon in which males and females of one species have 

different morphological features? Explain the biological significance of sexual 

dimorphism. Are there birds in which males and females do not differ in morphological 

characteristics? 

4. Describe the morphological characteristics by which you can recognize the great tit, blue 

tit, green woodpecker, magpie, and jay. 

Second Stage – Thinking  

Tasks for independent observation:  

1. Analyze the chart about the number of house sparrows in the period 2005 – 2014 year, and 

substantiate the determination about population size trends as slightly decreasing. 

2. Hypothesize about possible causes for the reduction in the population. 

3. What would be the consequences of the extinction of the house sparrow? 

4. Give your ideas for activities in order to act against this trend. 

5. Provide your personal idea about what you would do this winter to help the survival of 

sparrows. 

Third Stage – Generalization 

Implementation of the tasks is discussed, as well as the answers to the questions in the second 

task are commented with all students in a frontal talk. Students get to the conclusion 

themselves: human settlements occupy part of bird habitats; so nesting places substantially 

decrease. Spraying with preparations against mosquitoes and other insects in settlements 

greatly reduces the food of birds just in the breeding season. 

These are some of the reasons for reduction in the house sparrow population. Students 

comment on the coexistence of humans and birds and describe the direct and indirect benefits 

of birds to humans. Students decide on measures to assist the survival of the birds in winter. 

Fourth Stage – Planning a New Activity 

Students put into practice the ideas, which they have reached to, in the third stage, namely: the 

need for feeding birds in winter and placement of houses for indoor-nesting birds. Places for 

feeders and birdhouses are discussed; an environmentally friendly way for attaching them on 

trees is commented. 
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After installations of feeders and houses, students discuss the opportunities for monitoring 

their feeding, the reproductive behavior of birds and the care about their offspring. Teams for 

feeders loading and observation conducting are selected. The type and manner of keeping 

monitoring diaries are specified.  

After the further activity planning, the lesson proceeds to the final stage where students share their 

emotions experienced during the session and the benefits of the lessons learned.  

The efficiency of the didactic model developed was recorded throughout the tests and surveys. 

Analysis of the empirical data from the tests and surveys showed the following: 

1. Students acquired basic ecological knowledge; 

2. Most students were able to apply observation in scientific data collection, but they found it 

difficult to use facts in decision making; 

3. Almost all students showed personal attitude towards nature, but were not fully aware of 

human impact and interdependencies in nature. A very smaller part of them were willing to 

participate in environmental conservation.  

The analysis showed that team work outdoors in nature, structured in the four stages of Kolb’s cycle, 

allowed students to understand and reflect upon ecological values.  

Basing on the overall theoretical and empirical analysis of the research problem, the following 

generalizations and conclusions are made:  

1. The ecological educational content allowed organized training with constructivist design and 

active learning using Kolb’s cycle in the outdoors in nature (along an eco-trail). 

2. The experimental learning organized outdoors, in nature, led to students acquiring practical 

knowledge and forming ecological competencies. 

3. The innovative model, established for nature observation through an active approach and self-

construction of knowledge, led students towards positive learning, motivation, and a 

willingness to engage in activities for nature preservation. 

Conclusion 

We regard the main goal of the experiment as having been achieved. Thus, we recommend the use of 

the constructivist design of learning outdoors, in nature (along an eco-trail), for students to gain 

ecological competencies.  
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HUMOR STYLES IN SOCIALLY MALADJUSTED GIRLS AND BOYS:  
A RESILIENCE PERSPECTIVE 

Anna Karłyk-Ćwik1 

 

Abstract: Resilience-concept-driven research of humor in socially maladjusted youth has been prompted by an 

urgent need to redefine Poland’s crisis-ridden rehabilitation system, through embracing rehabilitative theories 

and practices inspired by new frameworks and related modern intervention models. The paper presents a 

research project aimed at encouraging rehabilitation researchers, theoreticians, and practitioners to engage with 

humor as a “site of resistance” that offers juveniles a springboard to achieve expected levels of social 

adjustment. The study aims to identify and compare humor styles in socially maladjusted girls (n1 = 56) and boys 

(n2 = 72). The research problem included the level (intensity) and gender-related differences in particular humor 

types (styles) across the juvenile sample. The research tool involved an adaption of the Humor Styles 

Questionnaire (HSQ). The findings suggest a greater intensity of adaptive rather than non-adaptive humor styles 

in both studied subsets of the sample. Furthermore, a statistically significant gender-related difference was found 

for self-defeating humor, with significantly higher scores in girls than in boys (p < 0.05). Although the findings 

do not confirm the research hypotheses conclusively, they shed light on the viability of using humor in juvenile 

rehabilitation and thus, encourage further systematic research in this area. 

UDC Classification: 376 DOI: http://dx.doi.org/10.12955/cbup.v4.799 

Keywords: humor styles, concept of resilience, rehabilitation of juvenile.

 

Introduction 

The growing engagement of Polish rehabilitative education, with humor, arises from the current 

demand in rehabilitative practices for new, more effective, context-adequate, and pertinent ways of 

addressing the needs of socially maladjusted people, as well as the developments in theories of 

rehabilitation, which increasingly draw on findings of cognitive and humanistic psychology. Robustly 

developing within the humanistic paradigms, positive psychology provides a new motivation for 

rehabilitative interventions, in which the priority shifts from elimination of risk factors to promotion of 
protective factors that are the positive strengths in socially maladjusted people’s personalities and 

external environments.  

Theoretical Underpinnings  

Observable over recent years, the dynamic expansion of positive psychology (Seligman & 

Csikszentmihalyi, 2000; Snyder & McCullough, 2000) has brought forth and given wide currency to 

two concepts of particular relevance to rehabilitative education: resilience and humor styles. The 

notion of rehabilitative humor intersects the two in the area where interests and investments overlap.  

The concept of resilience focuses on explaining how and why some individuals might (or do) achieve 

positive outcomes, despite unfavorable living conditions and adversities or traumatic experiences or 

both (Rutter, 1987). This approach draws extensively on Werner’s longitudinal research (Werner, 

1982; Werner, 2000) from the island of Kauai, as well as Antonovsky’s “salutogenesis” (2005). The 

pioneers of resilience research (Garmezy, 1985; Rutter, 1987; Garmezy, 1991; Werner, 1994) 

primarily explored individuals coping with adversities, life crises, and trauma in terms of succumbing 

rather than non-succumbing to disturbances in health and development. Contemporary research and 

the knowledge it produces about resilience are multidimensional and multifaceted (Rutter, 1993; 

Kaplan, 1999; Kumpfer, 1999; Luthar, Cicchetti, & Becker, 2000; Fergus & Zimmerman, 2005; 

Ahren, 2006). Definitions of resilience refer principally to that of childhood, adolescence, and early 

adulthood. They typically list effective functioning in these life stages, mastery of age-adequate skills, 

and successful performance of developmental tasks, despite reversals of fortune or exposure to strong 

stress, as well as full recovery of health and rebound from traumatic experiences, in spite of a 

temporary decline in functioning (Borucka, 2011). In broader terms, resilience has been defined as a 

dynamic process, comprising cumulative interactions among multiple risk factors, vulnerabilities, and 

protective factors, which represent the individual’s tolerable adjustment, in spite of experienced threats 
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or traumas. Resilience is understood as a developmental process in and through which children acquire 

skills instrumental for mobilizing internal and external resources, so as to attain normal adjustment 

(positive adaptation) despite past or current adversities (Yates, Egeland, & Sroufe, 2003). Crucially, 

resilience is neither a permanent individual trait nor a guarantee of extraordinary resistance that can 

shield individuals against all odds in all situations. Masten and Powell (2003) insist that resilience 

processes make up a part of regular development of children and adolescents rather than only to 

children exposed to extremely difficult living conditions or exceptionally adverse fortunes. Hence, 

resilience may be regarded as a positive or protective process that reduces maladaptation of 

individuals who experience adversity (Luthar & Zelazo, 2003).  

Proposed by Fergus and Zimmerman (2005), the dual framework of maladjustment risk-reduction (the 

protective-stabilizing model and the protective-reactive model) is particularly germane to both the 

synergetic model of social prophylaxis (Urban, 2000) and the rehabilitative group interactions. 

However, rehabilitation professionals tend to primarily embrace the position advocated by Prince-

Embury (2013, p. 10), who understood resilience as an “… ability to weather adversity or to bounce 

back from negative experience” and presupposed successful social adaptation, the attainment of the 
expected social adjustment outcomes, required individuals to experience a critical point from which to 

“bounce back” and, thus, revert the negative socialization process. Konopczyński (2008) claimed that 

it entails identifying the juvenile’s developmental sphere , which may serve as a “site of resistance,” 

representing a turning point in the process of his or her social functioning. It was assumed that the 

“site of resistance”, which fosters reversal of the maladaptive course of socialization in children and 

adolescents, may be structured by protective factors of resilience-enhancing processes that fall into 

three categories: individual or personality attributes, family environment traits, and features of the 

extra-familial environment, therein school settings and peer groups (Garmezy, 1985; Masten, 2007). In 

this model, the construct of resilience allows for humor in the rehabilitation space and couples humor 

with other personal attributes, e.g., optimism, sociability, and serene temperament, as another 

potentially essential protective factor or a “site of resistance” (or both) that enables socially 

maladjusted youth to rebound. 

The concept of humor styles, developed by Martin, Puhlik-Doris, Larsen, Gray, and Weir (2003), 

highlights both adaptive and non-adaptive functions of humor and its social relevance. The framework 

is underpinned by the notion that the role of humor in individual functioning may be adequately 

grasped by studying, not so much how intense one’s sense of humor is, but rather how and to what end 

one uses humor, and as well, what inter- and intra-personal functions does it fulfil in one’s daily life. 

Consistent with this tenet, humor is considered in two dimensions: its adaptive potential, and its inter-

personal and intra-psychic functions in the individual’s life that are reflected in the “2 × 2” model of 

humor styles (Martin et al., 2003). In this framework, two types of humor, affiliative humor and self-

enhancing humor, are deemed instrumental to the individual’s effective adaptation outcomes of 

comfort, wellbeing, and mental health. Two other dimensions, aggressive humor and self- defeating 

humor, are regarded as harmful and non-adaptive (Martin, 2007, p. 211). Generally, it is assumed that 

adaptive humor, embodied in self-enhancing humor, is a stress-coping strategy (Lefcourt, Martin, 

1986), boosts one’s courage in confronting challenges (Mishinsky, 1977; Dixon, 1980), reduces 

emotional tension, and gives a sense of control and power in the face of risk (Ziv, 1984). Also, this 

kind of humor improves one’s quality of life. Concerning difficult experiences, humor neutralizes 

traumatic impact by alleviating negative emotions induced by trauma (Lefcourt & Martin, 1986) and 

enhancing other positive ones (Kuiper, Martin, & Dance, 1992), which seem particularly pertinent in 

the context of resilience. Another form of adaptive humor, i.e., affiliative humor, serves to improve 

one’s relationships with others, while strengthening bonds and minimizing conflicts, and this 

effectively increases an individual’s social attractiveness (Hornowska & Charytonik, 2011). Thus, in 

terms of resilience, affiliative humor is an essential protective factor, since it not only reinforces the 
positive and protective social ties, but also bolsters an individual’s self-esteem. Moreover, it generates 

a positive atmosphere within a group, as it facilitates understanding, reconstructs principles, boosts 

morale, engenders a sense of group identity, and motivates joint efforts (Ziv, 1984; Lefcourt, 2001; 

Martin, 2003; Martin et al., 2003). Non-adaptive humor types work in opposite ways. Reliance on 

non-adaptive forms of humor may lower the sense of self or others’ worth. Aggressive humor might 

be employed to improve one’s mood, but at the cost of another’s (Zillmann, 1983), and while self-
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defeating humor helps cope with stress inherent of efforts to obtain acceptance by defensive denial, 

repression of one’s feelings, and self-discrediting, it is aimed at gaining and sustaining others’ 

approval at the cost of one’s own self-esteem (Kubie, 1971).  

Undoubtedly, humor plays an important role in human development and adjustment. Moreover, its 

adaptive variety is a crucial individual resource and adjustment regulator. As such, it can be 

considered a “site of resistance”, enabling socially maladjusted youth to bounce back, and, 

consequently, improve their prospects of successful rehabilitation.  

Major Methodological Assumptions of Original Research 

Given the theoretical outline above, humor deserves to be given scholarly attention and be thoroughly 

studied for its role in rehabilitation. For this reason, this research project focuses on humor, and in 

particular, its four forms: affiliative, self-enhancing, aggressive, and self-defeating, in the context of 

rehabilitation. The research objective is to identify and compare levels of particular humor styles in 

girls and boys who have been placed in rehabilitation facilities. 

The following research questions were formulated: 

1. What is the level of particular humor types in socially maladjusted girls? 

2. What is the level of particular humor types in socially maladjusted boys? 

3. Are there any statistically significant gender-related differences in the use of particular forms 

of humor? 

The research aimed to test the following working hypotheses: 

1. Non-adaptive humor styles prevail in the group of socially maladjusted youth. 

This assumption was based on findings reported by founders of the humor styles concept 

(Martin et al., 2003), who implied that adaptive uses of humor are positively associated with 

indices of mental health, well-being, and proper adjustment, while non-adaptive humor forms 

are strongly correlated with indicators of maladjustment, such as hostility, anxiety, depression, 

low self-esteem, and inability to engage in intimate relationships. 

2. There are no clear gender-related differences in the use of adaptive humor forms, while non-

adaptive humor styles differ depending on gender.  

To date, no pronounced gender-related differences in adaptive forms of humor have been 

reported in research, but studies have shown that males are more likely than females to display 

non-adaptive humor behaviors (Martin et al., 2003). 

Our research sample included 128 juveniles, who were institutionalized in three Polish Youth 

Educational Facilities [Młodzieżowy Ośrodek Wychowawczy]. These juveniles were selected by 

means of the purposive random method. The sample was divided into statistically equinumerous 

subsets of girls (n1 = 56) and boys (n2 = 72).  As determined by the chi-square test, the two subsets did 

not differ significantly, with the significance of differences between the subsets at the level of p = 

0.157. The age of respondents in the two subsets was similar, with the mean age of the girls, slightly 

below 16 years (M = 15.7), and boys, slightly above 16 years (M = 16.3). 

The study was carried out in three Youth Educational Facilities (YEFs) for socially maladjusted 

children and adolescents aged 13–18, who were placed in pursuant of an order of the Family Court 

[Sąd Rodzinny]. Applying specialized organization of schooling, intervention methods, education 

modes, and rehabilitation measures, the YEFs work toward removing causes and symptoms of social 

maladaptation, preparing the inmates for productive re-engagement with social life, equipping them 

with occupational tools, and instilling commonly respected social norms and values. 

The research relied on the Humor Styles Questionnaire (HSQ) developed by Martin and others (2003) 

and adapted to the Polish context by Hornowska and Charytonik (2011). The HSQ is a self-description 

method for expression assessment, in which the respondents define the intensity of behaviors 

involving humor-based reactions (Hornowska & Charytonik, 2011, p. 8). The questionnaire contained 

32 items that depicted various behaviors linked to the distinguished humor styles and were rated on a 

seven-point assessment scale ranging from 1 (totally disagree) to 7 (totally agree). The questionnaire 

included four dimensions, each comprising eight items corresponding to a particular variety of humor. 

Research has shown that the psychometric parameters of the Polish HSQ version are reliable, 
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satisfying, and do not diverge from the analogical parameters of the original tool (Martin et al., 2003; 

Hornowska & Charytonik, 2011). 

The field research was carried out from October to December, 2015. Subsequently, the collected data 

were statistically processed using the Shapiro-Wilk test to evaluate the distribution of the variables for 

normality. In addition, descriptive statistics were calculated (arithmetic means, standard deviations, 

and variance); a chi-square test was run to establish whether the compared subsets were 

equinumerous; and the Student’s independent two-sample t-test was used to compare the scores for the 

two subsets. The statistical calculations were performed by means of the PQStat software (v.1.6.2. 64-

bit). 

Results and Discussion 

To define levels of humor styles, a “1/3 method” was used to establish three brackets of scores, with 8 

and 56 as the minimum and maximum values, respectively. The levels (Le) were “low” (L) from 8 to 

24.99; “medium” (M) from 25 to 40.99; and high (H) from 41 to 56. Table 1 shows arithmetic means 

and levels of particular humor styles, together with p-values for the two subsets. 

Table 1: The mean levels of humor styles and p-values for gender-related differences (Student’s t-
test) 

Humor style Gender  

t 

 

 

p 

 

Significance Female (n1=56) Male (n2=72) 

M1 SD Le M2 SD Le 
Affiliative 41.04 9.07 H 41.32 9.01 H 0.174 0.862 Not significant 

Self-enhancing 34.29 7.95 M 36.14 8.03 M 1.300 0.196 Not significant 

Aggressive 28.09 8.54 M 28.26 7.38 M 0.120 0.905 Not significant 

Self-defeating 27.75 8.18 M 24.86 7.16 L 2.133 0.035 Significant for p 

= 0.05 

Le: Level; M: Mean; SD: Standard deviation; L: Low; M: Medium; H: High 

Source: Author 

Table 1 indicates that, in both subsets of the sample, adaptive humor prevails (with no significant 

differences found between girls and boys). The greatest intensity in both groups was noted in 

affiliative humor behaviors (M1 = 41.04 and M2 = 41.32), followed by “I-boosting” (self-enhancing) 

humor (M1 = 34.29 and M2 = 36.14) and aggressive humor (M1 = 28.09 and M2 = 28.26), with self-

defeating humor scoring the lowest (M1 = 27.75 and M2 = 24.86). The findings failed to confirm the 

initial assumptions about the prevalence of non-adaptive humor styles in socially maladjusted youth. 

One explanation may be that the process of adjustment disturbance is not well advanced in these 

young people thus far, especially with most respondents being first-time inmates of the YEF and 

placed in this facility due to chronic school non-attendance rather than delinquency or felony. 

Secondly, the prevalence of adaptive humor forms in the YEF inmates may be a result of the 

educational and therapeutic interventions launched by the facilities to improve the juveniles’ intra-

psychic and inter-personal outcomes. Nevertheless, in either case, we could conclude that adaptive 

humor, which “has endured” in these young people and helps them function despite difficulties and 

adversities they experience, is a relevant protective factor bolstering the resilience process as 

“bouncing back from the bottom.”  

Our findings partly confirmed the second hypothesis about a lack of pronounced gender-related 

differences in the use of adaptive humor forms and gender-based differentiation of non-adaptive forms 

of humor. Namely, we found that girls and boys had no statistically significant differences in their use 

of affiliative and self-enhancing humor; while a statistically significant difference between females 
and males was evident in the scores for a non-adaptive humor form. Interestingly, unlike most prior 

studies (Frewen, Brinker, & Martin, 2008; Greengross, 2008; Charytonik, 2009 in Hornowska & 

Charytonik, 2011; Sołomin, 2011 in Hornowska, Charytonik, 2011), this significant difference was 

unrelated to aggressive humor, but rather it pertained to self-defeating humor, the level (intensity) of 

which proved significantly higher in the girls’ subset than in the boys’ (p < 0.05). Up to now, only a 

few studies have reported significant gender-related differences for aggressive and self-defeating 
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humor styles (Kazarin & Martin, 2004; Cassaretto & Martinez, 2009; Kazarin, Moghnie, & Martin, 

2010). Martin and colleagues (2003) claimed that self-defeating (as well as aggressive) humor is 

correlated with anger, hostility, irritability, and aggressiveness. This suggests that the two types of 

non-adaptive humor have a common denominator, as both seem to serve manipulation and 

replacement behaviors, which differ in that one is directed against oneself and the other against others 

(Tomczuk-Wasilewska, 2009, p. 50). Self-defeating (masochistic) humor serves a similar function as 

self-aggressive behaviors. Eckhardt (1998, p. 27) cited American research indicating that 83% of self-

mutilations are by women aged 20-30 who first exhibited self-aggression when aged about 14, that is, 

at the beginning of puberty. Patients have reported the experience of emotional deprivation and 

neglect, beginning in early childhood, because their parents were emotionally withdrawn, with self-

centered mothers treating their children with detachment and indifference (Eckhardt, 1998, p. 64). 

Similar findings were collected in a study carried out by Fisher and Fisher (1981), implying that stand-

up comedians and classroom clowns, who report the highest levels of masochistic (self-defeating) 

humor, experienced emotional disturbances in relationships with their mothers, whom they described 

as less kind, less amiable, reserved, colder, more constrained in contact with the respondents, more 

self-centered, and controlling than normally expected. The child’s bond with the mother is a crucial 
factor in the process of sexual identification, and consequently, proper mental and social functioning 

of girls in the puberty period. Hence, various disruptions in this bond are more likely to increase the 

incidence of diverse self-deprecating and self-aggressive behaviors in girls experiencing puberty-

related developmental crisis (Eckhardt, 1998, pp. 87-101). This theory offers at least a partial 

explanation as to why the levels of self-defeating humor are significantly higher in teenage girls than 

in boys. In young females during puberty, self-defeating humor contributes to releasing tensions, 
suppressing emotions and needs, repressing negative feelings, and coping with stress arising from 

attempts at being accepted by the environment (Martin, 2003; Kubie, 1971). In this perspective, self-

defeating humor can be considered as a protective factor that helps one survive a crisis situation.  

Conclusion 

While the original research described above failed to support the initial hypotheses conclusively, it 

succeeded in shedding a new light on humor, and helps address such in the context of juvenile 

rehabilitation. Particularly, it shows humor as a unique “site of resistance” that enables socially 

maladjusted youth to rebound and endure through the most challenging moments of life crises. 

Undoubtedly, our findings will foster further systematic investigation of these issues and future 

explorations should proceed in three directions: 1) examine the development of humor across the life 

span of socially maladjusted children and adolescents, as well as the role of humor in their 

biographies, which would, without doubt, support a more thorough diagnostic; 2) inquire into humor 

of rehabilitation professionals for humor’s impact on the functioning, and personal and professional 

development of educators, which could render a wealth of valuable pedeutological insights and 

guidelines; and 3) study the status and applicatory potential of humor in rehabilitation interventions 

and its impact on their efficacy, which could usefully augment the methodology of rehabilitative 

influences. In conclusion, it is emphasized that humor undoubtedly carries a huge potential that may 

offer a new and valuable yearning for rehabilitative theory and practice in Poland. 
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ROMANIA VERSUS BULGARIA: A SHORT ANALYSIS OF THE 
COMPETITIVENESS OF SEASIDE TOURISM 

Mihai Costea1, Cristian-Valentin Hapenciuc2, Gabriela Arionesei3 

 

Abstract: This research compares tourism competitiveness of two neighboring countries, Romania and Bulgaria, 

which have many similarities economically as well as from a geopolitical and historical perspective. Despite 

these similarities, immediately after the 1990s, which marked the fall of the communist regime, the tourism 

phenomenon in the two countries had divergent evolutions. As the tourism industry in Bulgaria, especially its 

seaside tourism, underwent unprecedented development, the tourism activity in Romania systematically lost its 

competitiveness. The factors affecting the appearance and increase of such a difference are of interest to the 

Romanian seaside tourism. To generate the answer to this problem, we perform a series of comparative analyses 

with data from the World Economic Forum, in terms of the Travel and Tourism Competitiveness Report (2011-

2015), `the National Authority for Tourism of Romania, and the National Institute of Statistics from Romania 

and Bulgaria. We identified a series of constitutive elements relating to the success of the Bulgarian seaside 

tourism and a sequence of deficiencies in the strategic and organizational maneuvers of the tourism activity at 

the Romanian seaside.  

JEL Classification Numbers: L83, P52 DOI: http://dx.doi.org/10.12955/cbup.v4.800 

Keywords: Romania, Bulgaria, tourism competitiveness, Romanian seaside, Bulgarian seaside.

 

Introduction 

The dynamism of the tourism industry and the freedom of markets in the industry favor the fresh 

capital infusions in new geographical zones with a strong tourism potential that lead to an 

unprecedented development of the tourism activity and their holiday destinations (Boșcoianu, Costea, 

& Codreanu, 2015, p. 85). In other words, investment, cumulated with a series of strategies, legislation 

favorable to the development of tourism, and a marketing policy adapted to a rapidly changing market 

and in which tourists become more demanding every day, will finally lead to an organic increase in the 

number of players in the industry. This includes public and private organizations with a tourism profile 

in receiving countries and, inevitably, will result in internal and external competition. 

In this context, the tourism industry of different countries had begun to make sustained efforts, both 

from a human resource point of view and from that of material, financial, and informational, to 

develop competitiveness in the tourism activity internationally. Though, at the general level, countries 

with advanced economies can easily impose a dominant position in the tourism market, because of the 

competitive advantages sustained by their general level of development and the volume of public and 

private investments in their tourism industry and connected fields. A series of developing countries 

have gradually emerged and are beginning to recover systematically from the differences registered at 

the level of performance in tourism and on different axes of competitiveness. 

This work aims to establish whether Romania is a country with recovery in tourism. However, to 

advance this research, we analyze the phenomenon of competitiveness by comparing Romania with 

the neighboring country of Bulgaria. We chose Bulgaria because it possesses many similarities to 

Romania, economically and from a geopolitical and historical perspective. Both countries experienced 

the communist regime and both joined the European Union in the same year (i.e. 2007). The climate 

and the landscape are generally similar, and until the 1990s, the tourism practiced in the two countries 

was at a similar level of performance. If we focus strictly on the tourism potential of the two countries, 

we can effortlessly find many similarities in cultural and natural and historical heritage that enables 

several forms of tourism, e.g. mountain, cultural, ecological, adventure, seaside, rural, and business.  

Despite these similarities, immediately after the 1990s, which marked the fall of the communist 

regime, the tourism phenomenon in the two countries diverged separately. As the tourism industry in 
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Bulgaria, especially from the seaside tourism perspective, underwent positive development, with a 

remarkable linearity, the tourism activity in Romania systematically lost its competitiveness, at least 

when compared with the main competitors at the regional level. The factors that determined the 

appearance and increase of these differences is the general crux of our research and for which we 

propose to find an answer.  

In recent years, with the increase of international competition, Romania has initiated many approaches 

to revitalize the local tourism industry, through investing (still modest) in general infrastructure of 

transport and tourism, national and international promotional campaigns, and fiscal facilities for 

private economic establishments. We attempt to quantify the results of these efforts and, implicitly, the 

level of competitiveness of tourism activity in Romania, by comparing Romania with Bulgaria, its 

neighbor at the South of the Danube. We will base this on the Travel & Tourism Competitiveness 

Index (TTCI), an indicator proposed by the World Economic Forum (WEF). Thus, after a concise 

presentation of the calculus methodology of the pillars around which this indicator articulates, we 

achieve a comparison of the two countries from results obtained for each pillar of competitiveness.  

Because seaside tourism represents a basic form of tourism activity in both Romania and Bulgaria, we 

considered it appropriate to narrow the sphere of research and focus exclusively on this segment. We 

highlight a series of constitutive elements relating to the success of the Bulgarian seaside together with 

a sequence of deficiencies relating to strategic and organizational maneuvers of the tourism activities 

at the Romanian seaside. 

Literature Review 

The overall economic competitiveness, and, implicitly, that of tourism are fields of great interest in 

literature. The most well-known entity in this field and, possibly, the most representative, is the World 

Economic Forum, which every other year publishes a vast report of the tourism competitiveness (The 

Travel and Tourism Competitiveness Report, 2015) that mirrors the performances of about 140 

national economies, numerically quantified by the Travel and Tourism Competitiveness Index.  

Until now, the topic of tourism competitiveness was of maximum interest for many researchers. For 

example, Poon (1993), who was a pioneer in the study of competitiveness in the tourism field, 

indicated four key principles that any tourism destination should respect to become competitive with 

other destinations. These were: (1) put the environment on the map, (2) make tourism a top sector of 

the local economy, (3) strengthen the channels on the market, and not least of all (4) build a very 

dynamic private sector, “which generate competition” (the underlining of the authors). Ioncică, 

Petrescu, and Ioncică (2008) considered that, at both the micro- and macro-economic levels, the 

novelty aspect that influences competitiveness in the tourism sector is the intensity of competitiveness 

(competition). This is both internally and internationally determined by the phenomena of 

globalization of the economy and the rapidity of technological changes, especially in the field of 

computer science and telecommunications. Each will determine a major impact on the hospitality 

industry. 

From a conceptual point of view, the term “competitiveness” can be defined in different forms. 

Nevertheless, the most accepted definition of tourism competitiveness stems from the general 

economic theory that refers to market mechanisms and components of tourism industry which can 

successfully maintain the attractiveness of a tourism destination (Hong, 2008, p. 43). In a study 

belonging to Dwyer, Forsyth, and Rao (2000, p. 9) on the competitiveness of prices in tourism, the 

term “competitiveness” is defined as a general concept referring to the difference of prices cumulated 

with modifying rates of currency exchange, levels of productivity in the tourism field, and qualitative 

factors that affect the attractiveness of a destination. In the same year, Hasan (2000, p. 239) stated that 

the term, “tourism competitiveness”, refers to the ability of a destination to create tourism products 

with added value, while maintaining a position in the market higher than the competitor destinations. 

Beginning with Poon (1993), many studies and research referred to the topic of tourism 

competitiveness in a relatively single-minded way. This was the case with the study of Ritchie & 

Crouch (1993), which attempted to explain the dynamics of the phenomenon of competitiveness in 

international tourism. Later, Chon and Mayer (1995) brought reflection to the study of Crouch and 

Ritchie, by considering a basic characteristic of the services, i.e. intangibility. Murphy, Pritchard, and 

Smith (2000) indicated that to be competitive, a tourism destination must consider both the 



CBU INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 

MARCH 23-25, 2016, PRAGUE, CZECH REPUBLIC  WWW.CBUNI.CZ, WWW.JOURNALS.CZ 

 

 473 

Travel & Tourism 

Competitiveness Index 

T&T regulatory framework T&T business environment 

and infrastructure 

T&T human, cultural, and 

natural resources 

Policy rules and regulations 

Environmental 

sustainability 

Safety and security 

Health and hygiene 

Prioritization of Travel & 

Tourism 

Air transport infrastructure 

Ground transport 

infrastructure 

Tourism infrastructure 

IT&C infrastructure 

Price competitiveness in the 

T&T industry 

Human resources 

Affinity for Travel & Tourism 

Natural resources 

Cultural resources 

Climate change 

environment and the infrastructure, because these two elements have a strong influence on the 

perception of tourists regarding that destination. Enright and Newton (2005, pp. 339-350) considered a 

destination as competitive only if it could attract and meet the requirements of tourists with its 

competitiveness, as determined by a set of factors specific to the tourism activity with a larger set 

influencing the providers of tourism services. Other studies contributing to understanding the 

phenomenon of tourism competitiveness include Mazanec, Wöber, and Zins (2007), Gomezelj and 

Mihalič (2008), Crouch (2010), Zhang, Gu, Gu, and Zhang (2011), Ivanov and Webster (2013), and 

Navickas and Malakauskaite (2015). 

Closely related to the field of tourism competitiveness is that of determining the destination’s image. 

Many have researched this phenomenon, both before and after Poon’s writings, and include studies of 

Hu and Ritchie (1993), Gallarza, Saura, and Garcı́a (2002), Hsu, Wolfe, and Kang (2004), Bonn, 

Joseph, and Dai (2005), Chen and Tsai (2007), Chi and Qu (2008), Qu, Kim, and Im (2011), and 

Prayag and Ryan (2012). 

Methodology 

There are many studies and models for analyzing the differences between the tourism activity of 

different countries, but, by far, one of the most known is that of the Travel and Tourism 

Competitiveness Index (TTCI). From a methodological respect, the TTCI was used to evaluate a series 

of elements that were the basis of developing the tourism industry in different countries. This index (or 

indicator) has three categories of variables, around which the competitiveness of the tourism sector in 

a certain country emanates, and these variables take the form of the following sub-indices: 

 the legislative system, with direct or indirect involvement in the tourism sector; 

 the business environment and the infrastructure; and 

 the natural, cultural, and human resources involved in tourism activities. 

Each sub-index is formed on the basis of the main pillars that characterize aspects affecting the 

tourism industry. These include specific laws on the tourism sector, the environment and its 

sustainability, security and safety, health and hygiene, general infrastructure of transport (air, ground), 

specific infrastructure of tourism, the degree of competitiveness for prices, human and cultural 

resources, and information, technology, and communication (IT&C) infrastructure (Figure 1). In 

addition, each pillar among those listed comprise a series of individual variables.  

Figure 1: Components of the Travel & Tourism Competitiveness Index (TTCI) in the year 2013 

 

IT&C = Information, Technology, and Communication 

Source: Croitoru (2011) 



CBU INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 

MARCH 23-25, 2016, PRAGUE, CZECH REPUBLIC  WWW.CBUNI.CZ, WWW.JOURNALS.CZ 

 

 474 

From 2015, the structure of the general framework of the Travel and Tourism Competitiveness Index 

changed. From a form with three sub-indices, it was revised to contain four sub-indices as shown in 

Figure 2. It was important that most parts of the pillars of competitiveness remained unchanged. 

Figure 2: Components of the Travel & Tourism Competitiveness Index (TTCI) in the year 2015 

 

IT&C = Information, Technology, and Communication 

Source: The Travel and Tourism Competitiveness Report (2015) 

The necessary data to compile scenarios for each pillar in the analysis of tourism competitiveness were 

obtained for both models from direct statistical research of the World Economic Forum report, and 

secondary sources of international organizations, institutions, and surveys carried out by experts in the 

field of tourism. 

The Travel and Tourism Competitiveness Index was not only used for scoring, but also to evaluate the 

tourism activity of the different countries, to enable a comparative analysis of the performance scores 

obtained. The first part of our comparative analysis was based on the data from the World Economic 

Forum from reports on tourism competitiveness in 2011-2015. 

The second part of the comparative analysis was focused on both the quantitative but more so the 

qualitative aspects of our study into the tourism competitiveness between the seaside districts of 

Romania and Bulgaria. Within our quantitative analysis, the following work hypotheses applied: 

 Hypothesis 1: The total number of arrivals registered for the Romanian seaside is below the 

number registered for the Bulgarian seaside. 

 Hypothesis 2: The total number of arrivals of foreign tourists for the Romanian seaside is 

below the number registered for the Bulgarian seaside. 

 Hypothesis 3: The general level of classification (number of stars) of hotels situated in the 

Romanian seaside area is below the level of classification of hotels for the Bulgarian seaside.  

The data used (relative to the period 2008–2014) was taken from the National Authority for Tourism, 

Romania (2015), the National Institute of Statistics, Romania (2015), and the National Institute of 

Statistics, Bulgaria (2015), and were processed using Microsoft Excel (2007). 

Romania versus Bulgaria from the point of view of the Travel & Tourism Competitiveness Index 

From the data provided by the last World Economic Forum Report (The Travel and Tourism 

Competitiveness Report, 2015), Romania ranked 66 out of 141 countries, as opposed to Bulgaria, a 
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direct competitor, which ranked 49. The development of these countries in the Travel and Tourism 

Competitiveness Index and their position in the world as a whole, are presented in Table 1. 

Table 1: The comparative analysis Romania-Bulgaria, regarding the development of the Travel & 

Tourism Competitiveness (TTCI) Index during 2011–2015 

 TTCI Index 2015 TTCI Index 2013 TTCI Index 2011 

Position out 

of 141 

countries 

 

Index 

value 

Position out 

of 140 

countries 

 

 Index 

value 

 

Position out of 139 

countries 

Romania 66 3.78 68 4.04 63 

Bulgaria 49 4.05 50 4.38 48 

 

Source: The Travel and Tourism Competitiveness Report (2015) 

 

Table 2 shows the scores for each component pillar of the TTCI. In the context of tourism at the 

European level, Romania ranked 32 from 42 positions, with Bulgaria, a direct competitor, ranking 28. 

It should be noted that, globally, the European countries rank well in the TTCI, especially despite most 

of these countries having been seriously affected by the global financial crisis of 2008, which lead to 

important reductions in the volume of investments and particularly income from tourism activity.  

In comparison with the neighboring country, Romania was ranked unfavorably, although the 

conditions to achieve tourism activity were mainly similar. From the point of view of the pillars on 

which the tourism competitiveness relies, Romania exceeds Bulgaria in safety and security (based on 

delinquency rate and number of terrorist attacks); the prioritization of tourism activity; government 

understanding of tourism importance and its allocation of funds; national and international tourism 

marketing campaigns; and the country’s branding (Table 2). In addition, the international openness, 

which is the availability and the openness of the country to sign different bilateral agreements, the 

number of regional trade agreements, and cultural resources play a role (Table 2). The differences 

registered in the case of these elements are, nonetheless, minor.  

Table 2: The comparative analysis Romania-Bulgaria from the point of view of the scores obtained 

for the 14 TTCI pillars 

 

Source: The Travel and Tourism Competitiveness Report (2015) 
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Noticeable, both Romania, and Bulgaria, suffer in several avenues. An analysis of each of the 14 

pillars of competitiveness by awarding a score of 1 to 7, with 1 representing the minimum and 7 the 

maximum score, showed the weakest fields in performance and competitiveness in tourism are those 

relating to general transport infrastructure (air, ground, and water transport) and the cultural resources 

of the two countries. In terms of general transport infrastructure, the results were predictable, 

especially with the lack of highways and modern airports and the extremely low average speed of the 

trains. Regarding the cultural resources, which weigh towards meeting conditions of efficiency and 

competitiveness, there are a number of monuments included in the UNESCO heritage and their 

density, particularly the number of stadiums of sufficient capacity to host special events at the 

European level or world level (e.g. concerts, and sporting events). An important indicator for the 

analysis of cultural resources is the number of online searches on the cultural resources of a country. 

It is interesting from the point of view of natural resources, that Bulgaria clearly surpasses Romania, in 

respect to WEF data, ranking 48 globally, as opposed to Romania, which only ranked 79. The 

elements evaluated were the number of areas included in the UNESCO World Heritage, the quality of 

the natural environment, the richness of the fauna, and the rate or percentage of protected natural areas 

(national parks and wildlife preserves). 

Romania, as a tourism destination, has an advantage, at least in comparison with other European 

countries, in the various tourism potential that can sustain major tourism, e.g. mountain, cultural, 

balneary, seaside, and adventure. However, this tourism potential is inadequate for transforming 

Romania into a strong tourism destination that would genuinely attract tourists from everywhere. The 

best performing pillar in the case of both Romania Bulgaria, was health and hygiene (6.70 points from 

7.00 possible in the case of Bulgaria, and 5.94 points in the case of Romania). This element is 

quantified based on access to superior quality drinking water and the level of public health services 

(i.e. the number of doctors and the number of hospital beds). 

In comparison with the European average and the Caucasian zone average, the scores for the 14 pillars 

of tourism competitiveness was higher for Romania for the international openness and price 

competitiveness. This indicated Romania was still an accessible destination for foreign tourists, 

especially with the level of airport taxes, and particularly with the cost of accommodation and public 

food services. On the subject of price, Romania was the third most attractive European destination, 

after Bulgaria (absolute leader) and Poland. However, at the global level, Romania ranked 54 out of 

141 countries, as opposed to Bulgaria, which ranked 35. The factor that made Bulgaria the most 

economical European tourism destination was the quality to price ratio, which was superior to that of 

Romania. Also, Bulgaria had gained over time the status of an All Inclusive destination (especially, 

with the seaside area), and had become unbeatable in this area, because many Romanians chose to stay 

at the Bulgarian seaside for the summer holidays.  

In order to reduce this difference, Romanian hotel owners had begun to introduce All Inclusive 

packages. The number of hotels that adopted this system remained less than that of Bulgaria, and this 

was the main reason for the reticence of the Romanian managers about the inexistence of a massive 

demand on the tourism system. They understand the language and the location, and thus Romanian 

tourists preferred to have meals on their own at varying places that were not “linked” to the services of 

one hotel or restaurant. The demand of the Romanian tourists for the All Inclusive system was quite 

important in the case of external destinations, where they did not know the language or the local area. 

In Bulgaria, the All Inclusive system functioned very well due to the increasing number of foreign 

tourists (German, Romanian, English, or Russian) who did not wish to be concerned about organizing 

meals and additional costs. 

Apart from price competitiveness, Bulgaria gained a superior position in comparison with the 

European average, including in subjects of health and hygiene, natural resources, environmental 

sustainability, and international openness. An important positive difference can be noticed with 

tourism infrastructure, with Bulgaria benefiting with the beginning of a vast process of privatization, 

from critical investments in the hotel industry, large hotel chains like Sol Melia, Best Western, 

Primasol, Grifid, or Riu, entering the Bulgarian market.  
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Particularities and competitiveness elements of the tourism activity on the Romanian seaside 

and the Bulgarian seaside 

The tourism activity in the two countries was mainly sustained by the same type of components. While 

Romanian tourism was considered and managed from the perspective of the three basic natural assets: 

the Carpathians, the Danube, and the Black Sea, which add to the cultural component in religious, 

ethnographical, and museum aspects, and the variety of the balneary potential, Bulgaria capitalized on 

mountain areas represented by the Rila, Pirin (with 260 glacial lakes), Rodopi, Srenda Gora, and the 

Balkan Mountains (Stara Planina), and especially its 380 km shoreline of the Black Sea. While in 

Romania a niche or a predominant form of tourism had not been yet crystallized, Bulgaria was seen as 

a tourism destination through its seaside area, which every year attracted about 70% of all tourists 

visiting that country. In the case of seaside tourism, the differences between the two countries began to 

appear and gradually deepen after the Revolution, when management, promotion, and development of 

the tourism heritage regarding the Black Sea coast and, especially the tourism activity itself, developed 

separately. 

The coastline of Romania is 245 km long, which is shorter than Bulgaria’s 378 km length of coastline. 

However, this aspect has little importance in explaining the differences between the tourism 

performance of the two neighboring countries. The differences registered in recent years between 

these destinations originated with the market economy after the fall of the communist regime, when 

the hotel industry was privatized. Bulgaria gained advantage by beginning the privatization of hotels 

before Romania. Also, the Romanians chose to award the commercial hotel leases to ex-employees, 

and this, in most cases, was performed without the hotel management’s knowledge and without a long-

term vision of the development of the seaside tourism sector. In contrast, the Bulgarians preferred to 

privatize the hotel industry in a “healthier” manner, from a strategic standpoint of signing contracts 

with large overseas hotel chains and several important worldwide tour-operator agencies, e.g. 

Touristik Union International (TUI), Thomas Cook, and Der Tour. These agencies, mostly German, 

had the expertise to direct tens of thousands of German tourists towards Bulgarian resorts. Moreover, 

the difference between the two countries deepened, beginning in 2007, when Bulgaria received a 

superior allocation of the European funds for the tourism sector.  

Figure 3 shows the Bulgarian seaside had between 1.5 and 1.6 million tourists arrive annually to 

obtain accommodation in different tourism establishments with about 80% being foreign tourists. In 

comparison, 0.7 million tourists arrived in Romania annually to obtain accommodation in different 

establishments, with about 5% representing tourists arriving from abroad. Thus Hypotheses 1 and 2 

are accepted.  

The Bulgarian seaside was promoted as having a large range of accommodation services, from hotels 

and motels to guesthouses and bungalows. There was also a diversified range regarding the 

accommodation available on the Romanian seaside. Nevertheless, the most attractive tourism 

accommodation were hotels in areas of the Black Sea coast. Hence, the analysis in the following 

sections will focus on this form of accommodation. The Romanian seaside hotels, classified by the 

National Authority of Tourism as 2- and 3-star categories, included many superficially restored and 

with services of questionable quality. In contrast, more than half the Bulgaria seaside hotels were 

classified as 3- and 4-star accommodation, with high quality services (Figure 4). This tendency is 

expected to increase, especially with the number of new hotels in Bulgaria surpassing that registered 

for Romania. Thus, we submit that Hypothesis no. 3 is accepted. 

The largest Romanian seaside resorts (in terms of hotel numbers) are Mamaia and Eforie Nord, while 

those for Bulgaria are the Sunny Beach and Golden Sands resorts. These four resorts are the most 

important with their associated hotels exhibiting 4- and 5-star levels of classification. 

Figure 4 shows that the Bulgarian seaside had more 4- and 5-star hotels than Romania. While the 

coastal area of Romania had very few 5-star hotels, with these only in Mamaia, Mamaia Nord 

(Năvodari), Venus, and Saturn, the seaside area of Bulgaria had such hotels in most resorts. The same 

situation applied with 4-star hotels, though the difference was more evident. Despite foreign tourists 

generally preferring hotels with high standards (4- and 5-star), it is possible that the Bulgarian seaside 

merely attracts more foreign tourists during summer compared with the situation at the Romanian 

coast of the Black Sea. 
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Figure 3: Number of arrivals in the tourist accommodation establishments, within the period 2008-

2014 

 

Source: National Institute of Statistics, Romania (2015), National Institute of Statistics, Bulgaria 

(2015) 

 

 

Figure 4: The hotels along the Romanian seaside and along the Bulgarian seaside, according to hotel 

star rating 

 

Source: National Authority for Tourism, Romania (2015), National Institute of Statistics, Bulgaria 

(2015) 

 

From the perspective of the seaside hotel industry, both countries had high potential, but the difference 

between Romania and Bulgaria is that in the South of the Danube (Bulgaria) people have a more 

profound appetite and wider openness for foreign investors and thus are inclined to modernize and 

build new hotels. In recent years, especially after the countries joined the European Union in 2007, the 

hotel industry of Romania followed a process of extension and modernization with the help of 

European funds and relevant financing lines that sustained the tourism activity. Nevertheless, Bulgaria 

benefited from this same process of extension and modernization. Moreover, most investments 
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materialized for rural tourism, where new accommodation establishments were extended and built 

under the form of tourism and agritourism guesthouses. Subsequently, in the case of Romanian, at 

least, the seaside area was less apparent on the chart of investments in hotel infrastructure investment 

through European funds. 

The high level of standards imposed by the hotel industry in the seaside area of Bulgaria reflected the 

strong competition among tourism accommodation establishments, especially regarding the service 

performance. As Lukanova (2010) well noticed, these standards represented, at the time, barriers 

against new hotel owners entering the market, especially when the standard imposed and promoted by 

them was not raised at the general level of the market. 

The opportunities offered by tourism potential of a country may be capitalized and turned into profit 

on a technical-material basis that directly reflects the superior quality of services offered. Without 

general infrastructure, no tourism resource (no matter how important) is viable. Thus, we 

unequivocally state that the insufficient development of infrastructure in Romania represented the 

prime factor in Romania’s incapacity to develop tourism and its serious deficiencies in returning 

profits in the national supply. Apart from hotel infrastructure, general transport infrastructure, 

especially air transport, is an important factor at the base of the competitiveness of the Bulgarian 

seaside. The seaside area of Bulgaria benefits from two international airports, one in Varna and the 

other in Burgas. These connect the Bulgarian Riviera with the rest of the world. By comparison, 

Romania has only one international airport (in Constanța), with one charter flight each week operating 

between Romania and Israel. Turkish Airlines also operates from this airport with its line offering 

weekly flights between Istanbul and Constanța, with a stopover in Varna.  

A positive aspect in the absence of charter flights, is that Blue Air and Wizz Air, both low-cost 

companies, ensured a flux of tourists between Milan and Constanța, in the case of Blue Air, and 

London and Constanța, in the case of Wizz Air. The Hungarian Wizz Air is the largest air company on 

the local market, according to the number of transported passengers, and entered the arena in early 

June 2015 with two flights each week from “Mihail Kogălniceanu” airport of Constanța to London 

(Tufan, 2015). In contrast, there was no direct connection between Constanța and the German market. 

The lack of partnerships with large German tour-operators that included the Romanian seaside as a 

holiday destination in their catalogues affected the situation. 

In the case of the Bulgarian seaside, apart from the already classic partnerships with the large German 

tour-operators that annually send hundreds of thousands of tourists to the sunny beaches of the 

Bulgarian Riviera, recent partnerships had formed with a series of Russian tour-operators. Among 

these were the well-known Coral Travel and Pegas Touristik agencies. At the start of the last year, the 

Bulgarian tour-operators expected an increase of 40–50% in the number of Russian tourists, in 

comparison with the previous year. However, Russia’s economic status, determined by the 

international geopolitical situation, and, implicitly, the devaluation of the rouble, moderated this 

outcome. Nevertheless, in 2013, the Bulgarian seaside had about 225,000 Russian tourists spending 

their holidays in their area and this was over five times the total number of foreign tourists 

(irrespective of the country) holidaying at the Romanian seaside (Capital.ro, 2014).  

The high number of beaches classified with the “blue flag”, which recognizes beaches on the 

international plan, also determined the success of the Bulgarian seaside. Offered by a non-profit 

foundation for education of environmental issues, the “blue flag” distinguishes quality beaches with 

respect to impeccable cleanliness and immaculate service. At the global level3,468 beaches respect the 

international criteria of quality (Blue Flag, 2015). These were mostly in Spain (578 beaches), Greece 

(395), and Turkey (436). Bulgaria had nine such beaches distinguished by blue flag with some resorts 

having two or three, as was the case with the Sveti Vlas resort, which had three “blue flag” beaches, 

and Sunny Beach, which had two. Unlike Bulgaria, Romania had only one beach distinguished by the 

“blue flag”, which was Vega Vintage beach, belonging to Vega Hotel in Mamaia. Romania originally 

had eight internationally recognized beaches, but because of seaweed, garbage, and chaotic buildings, 

the number in 2006 was reduced to one, situated in the northern part of the Mamaia resort. 

In order to obtain such a distinction of international recognition, a beach must be manually and 

mechanically cleaned every evening. It is recommended that deep cleaning of the sand is performed to 

eliminate cigarette butts, shells, and other wastes. However, these are not the only criteria, with at least 
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29 such elements for beach administrators to consider to ensure inclusion of ecological education, 

availability of dustbins and sanitary facilities, and removal of undesirable vegetation or seaweed. 

A possible explanation for the lack of interest by local authorities and private organizations in ensuring 

conditions meet the blue flag criteria for their beaches could relate to the predominance of Romanian 

tourists at the resorts of the Romanian seaside. Romanians are not usually interested in whether or not 

a beach has the “blue flag” distinction. Many are unaware of its relevance or the values it denotes. 

This situation will need changing to develop and attract foreign tourists to the seaside area of 

Romania, especially as such a destination should have at least one internationally certified beach. 

Moreover, we propose that Romanian tourists who have travelled abroad, at least once, to a popular 

international seaside destination (e.g., Greece, Turkey) will have an increased preference for certified 

beaches for when they choose to spend their holidays within the country. 

Romanian beaches, apart from not meeting conditions of certification of the “blue flag”, suffer from 

continuous degradation. The erosion of beaches, which worsens each year is well known. The 

Romanian authorities have implemented actions to stop this phenomenon with varying intensity, 

including a project financed by European funding, where authorities have attempted to locate dams 

offshore and used tetrapods filled with sand in these locations. 

Result and Discussion 

The results of this study show that, although both countries had mainly similar opportunities for 

development of tourism, there remains many elements indicating the superior competitiveness of 

tourism activity in the Bulgarian seaside destination compared with that of the Romanian destination. 

These include the fact that the weather is milder in Bulgaria. Though not major, the difference enables 

Bulgarian visitors to benefit from a longer summer season (at least, in the case of the resorts situated 

along the south coast of the Black Sea) than that experienced in Romania. The natural conditions are 

not everything. Another element indicating the superior competitiveness of Bulgarian seaside is the 

way of understanding of the hotel privatization. The beginning of privatization in Bulgaria was in 

1993, with most hotels acquired by foreign investors, international hotel chains, or large tour-operator 

agencies. The privatization of hotels in Romania began much later, with the tourism accommodation 

becoming the property of ex-employees or investors without genuine capacity for management in 

tourism. Here is a possible cause of the fact that many hoteliers situated along the Romanian seaside 

have ignored accommodation conditions of comfort and hygiene. Very few Romanian hotel owners 

have invested in tourism infrastructure, and direct foreign investments have been absent in recent 

years.  

Romanian leaders who organized the privatization of the hotels did not understand the importance of 

involving large hotel chains or travel agencies in this process, and their direct investment and their 

expertise. A noteworthy mention is that, apart from having comparative advantages, Bulgaria became 

superior in tourism competitiveness because of the deficiencies that still characterize the Romanian 

seaside area. An urgent problem to be solved is the negative image of Romania abroad that decreases 

the attractiveness of the Romanian seaside. The promotion of the destination is insufficient to 

counteract such negative image. Therefore, we believe that in addition to legislative measures, 

economic and fiscal measures and investments in general and tourism infrastructure (especially with 

transport infrastructure that was insufficiently optimized for seasonal heavy traffic), Romania must 

show a pronounced concern for promoting the local destinations abroad. 

Conclusion 

Tourism is undoubtedly a sector that can sustain the economy of countries such as those in the eastern 

part of Europe. The tourism industry stands out as one of the main generators of jobs globally, but also 

as a strong global manufacturer in terms of gross domestic product. Therefore, this sector should be 

treated and developed with great care and skill in each country. 

The analysis conducted reveals that although Romania and Bulgaria are two countries with many 

similarities, tourism activity shows different characteristics. The level of tourist activity in Bulgaria is 

superior to that of Romania. In this sense, obvious gaps are recorded.  Bulgaria has proved to be an 

internationally competitive tourist destination. This should be seen by Romania as an example to 

follow in order to improve the local tourism activity level. Basically, Romania should aim to recover 
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as much as possible these gaps recorded at investments, infrastructure, politics, strategies, promotion, 

and results. 

We appreciate that the entire tourism activity from Romanian Seaside suffers and therefore it is 

imperative for urgent action to allow creating and implementing marketing and organizational 

strategies in order to improve all aspects related to developing local tourism. This implies a thorough 

research of tourist activity in the neighboring country, in order to be able to import some good 

practices, but also to learn from the possible mistakes made by them. 

We also consider that Romania should relate to other countries such as Turkey, Greece, Spain or 

Croatia, that demonstrated in recent decades their relevance on the most important markets. These 

countries may also constitute the best examples to follow for Romania. 

This research does not necessarily claim to present in an exhaustive manner all the issues of Romanian 

and Bulgarian Seaside tourism, but wants to represent a simple argument to convince the public and 

private actors in the hospitality industry, to begin a systematic study of tourism from other countries in 

a continuous and professional approach. Especially since as we have seen, Romanian Seaside has the 

necessary resources in order to recover the performance gaps and to eventually become a tourist 

destination internationally acclaimed. 
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PERCEIVED PARENTING STYLES AND SCHOOL ANXIETY IN 
PREADOLESCENTS 

Simona Butnaru1 

 
Abstract: The goal of this study was to test the relationship between perceived authoritative, authoritarian and 
permissive parenting styles and school anxiety (anxiety about aggression, about social evaluation and about 
school failure). A Romanian sample of 182 students (93 girls), enrolled in 5th to 8th grade in two secondary 
schools from rural areas, completed self-report measures assessing school anxiety and perception of parenting 
styles. Results indicated a predominance of authoritative parenting style and a moderate level of school anxiety. 
The highest mean score in school anxiety was in school failure. Gender differences were found in school anxiety, 
but not in parenting styles. Grade level differences were found in anxiety about school failure and in perceived 
parenting styles. Preadolescents whose parents expressed prevailing authoritarian and permissive styles had 
higher levels of school anxiety. Gender differences were found for the relationship between parenting styles and 
school anxiety. Implications of results in parental education field are discussed.  

UDC Classification: 37.06 DOI: http://dx.doi.org/10.12955/cbup.v4.801 

Keywords: school anxiety, parenting styles. 
 

Introduction 
Parenting style is a critical component of parent–child interaction and has interested a large number of 
researchers, giving his impact on children's development (Ballash, Leyfer, Buckley, & Woodruff-
Borden, 2006; Bogels & Brechman-Toussaint, 2006; McLeod, Wood, & Weisz, 2007). Baumrind 
(1966, 1967, 1991) introduced the concept of the parenting styles (authoritative, authoritarian and 
permissive) on the bases of commitment and balance of demandingness and responsiveness in the 
interactions between parents and child. Responsiveness consists of warmth, loving behavior, and 
receptivity to child needs; demandingness reflects controlling parenting practices oriented to setting 
limits and respect of rules. Authoritative parents are highly demanding and highly responsive, 
authoritarian parents are highly demanding, but not responsive, while permissive parents are highly 
responsive, but not demanding (Baumrind, 1991).  
Parents with the authoritative style attempt to direct the child's activities in a rational manner; they 
encourage conversations, share the reasoning behind the rules with the child, and solicit his objections 
when he refuses to conform (Baumrind, 1966). Authoritative parents value both autonomous self-will 
and disciplined conformity (Baumrind, 1967); they therefore exert firm control, enforce their own 
perspective as adults, but also recognize the child's interests. The authoritative parents affirm the 
child's present qualities, but also set standards for future conduct. They use reason, power and shaping 
by reinforcement to achieve their objectives, and do not base their decisions on group consensus or the 
child’s desires, but also do not regard themselves as infallible (Baumrind, 1967). 
The authoritarian parents shape, control, and evaluate behavior and attitudes of the child in accordance 
with a standard set of conduct; they value obedience and favor forceful measures to curb self-will at 
points where the child's actions or beliefs conflict with what they think is correct conduct; they restrict 
child autonomy; and they do not encourage conversations, believing that the child should accept their 
word for what is right (Baumrind, 1966). 
The permissive parents behave in a non-punitive, and acceptant manner; they consult with the child 
and give explanations for family rules; they make few demands for household responsibility and 
orderly behavior; they present themselves to the child as a resource to use as he wishes, not as active 
agents responsible for shaping his future behavior; they allow the child to regulate his own activities as 
much as possible, avoid the exercise of control, and do not encourage him to obey externally defined 
standards; and they use reason and manipulation, but not overt power to accomplish their ends 
(Baumrind, 1966). 
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Parenting style and school anxiety 
School anxiety can be viewed as a response pattern to school-related stressors, which include 
physiological, cognitive and behavioral symptoms (Garcia-Fernandez, Ingles, Marzo, & Martinez-
Monteagudo, 2014; Puklek Levpuscek, Ingles, Marzo, & Garcia-Fernandez, 2015). These authors 
suggest that typical stressors in school settings are aggressions, social evaluation and school failure. 
School anxiety can generate poorer learning results (Chapell & Overton, 1998), poorer performance in 
evaluative situations (Sideridis & Kafetsios, 2008) and grade retention (King, Ollendick, & Prins, 
2000). School anxiety is also associated with psychosomatic symptoms, affecting students’ wellbeing 
and health (King et al., 2000; Von Gontard, Moritz, Thome-Granz, & Equit, 2015). Girls express 
higher levels of anxiety than boys (Letcher, Sanson, Smart, & Toumbourou, 2012). 
There is a large body of research that associates anxiety with family causes, such as over-control, 
over-protection, negativity, non-response and rejection (Ballash et al., 2006; Bogels & Brechman-
Toussaint, 2006; Bruggen, Stams, & Bogels, 2008; Letcher et al., 2012; McLeod et al., 2007; Mellon 
& Moutavelis, 2011; Sagar & Lavalle, 2010). Parents of anxious children are over-controlling, express 
excessive regulation of children's activities and/or routines, high levels of parental vigilance and 
intrusion, and discourage independent problem-solving (Bogels & Brechman-Toussaint, 2006); 
parents are also over-protective and concerned (Pereira, Barros, Mendonc, & Muris, 2014). Consistent 
discipline and parental monitoring is associated with a decrease of anxiety (Jafari, Baharudin, & 
Archer, 2016). 
A less consistent relationship was found between parental rejection and child anxiety (Bogels & 
Brechman-Toussaint, 2006; Hiebert-Murphy et al., 2011; McLeod et al., 2007), although there are 
studies endorsing the finding that systematic hostility and negative feedback from parents may 
contribute to a conception that the social environment is threatening (Jafari et al., 2016; Krohne & 
Hock, 1991). Niditch and Varela (2012) found that rejection from the mother predicts the increase of 
anxiety in adolescents, while mother control and father rejection and control do not have a significant 
effect. 
There are studies that indicate that the effect on anxiety is more powerful when over-control is 
associated with negativity in parenting style. Sagar and Lavalle (2010) showed that fear of failure was 
predicted in adolescent athletes (ages 13–14 years) by parental punitive behavior, controlling behavior, 
and high expectations for achievement. Also, Mellon and Moutavelis (2011) indicated that in 9 to12 
years old students, the highest scores of generalized anxiety were obtained from adolescents with both 
aversive controlling and non-responsive parents. 
Reduction of anxiety is facilitated by a combination of parental control with warmth and acceptance in 
the parent-child relationship. Ajilchi, Kargar, and Ghoreishi (2013) found that children enrolled in 
grades 4 and 5 whose mothers use an authoritative (both demanding and responsive) parenting style 
would experience less anxiety. Also, Chapell and Overton (1998) showed that adolescents in grades 6, 
10, and 12 with authoritative parents demonstrated lower test anxiety than adolescents with non-
authoritative parents. Parenting practices are influenced by psychosocial and cultural variables. Moore 
and colleagues (2004) showed that mothers are prone to express more warmth if their children are 
anxious.  
Anli and Karsli (2010) suggested that parenting style differs by parents’ gender: mothers are generally 
prone to be more controlling and overprotective, whereas fathers are perceived as being more 
rejecting. Cultural differences between western and non-western societies were documented.  
Gungor and Bornstein (2010) indicated that in Belgian students, the controlling parenting style was 
associated with increasing anxiety, while in a Turkish group, the control and autonomy restriction 
from parents was viewed as a measure for building group cohesion. 
Purpose of the study 
Because the relationship between parenting style and school anxiety is culturally specific and in the 
Romanian population there is a lack of studies relating to these variables, the aim of this research was 
to explore the relationship between parenting styles and school anxiety in Romanian preadolescents. 
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Method 
Participants  
182 students (51.1% girls) enrolled in two secondary schools situated in rural areas voluntarily 
participated in this research. The mean age was 12.79 years, SD =1.44. There were 51 students 
enrolled in grade 5 (M=11.23 years), 36 in grade 6 (M= 12.16 years), 54 ingrade 7 (M=13.4 years); 
and 41 in grade 8 (M=14.46 years). 
Instruments 
School anxiety was measured with a 14 items instrument, adapted from the School Anxiety Inventory 
– Short Version (Garcia-Fernandez et al., 2014). The instrument includes three sub-scales:          
anxiety about aggression in school (SA) with five items (e.g. “If people treat me with contempt or with 
an air of superiority”), anxiety about social evaluation (SE) with five items (e.g. “If I read aloud in 
front of the class”), and anxiety about school failure (SF) with four items (e.g.  “If I get bad marks”). 
Each item was ranked from 1 (not at all) to 4 (very strong). Cronbach’s alpha for the entire scale was 
.64. For the sub-scales, alphas were .68 for anxiety about SA, .77 for SE anxiety and .59 for SF 
anxiety. The total score for school anxiety was calculated as the arithmetic mean of the three sub-scale 
scores. 
A shortened version of Parenting styles questionnaire (Robinson, Mandleco, Frost Olsen & Hart, 
1995), with 33 items, was used to measure parenting styles – authoritative (A) with 13 items;            
e.g. “Parents are aware of my problems or concerns in school”, „Parents give me reasons why        
rules should be obeyed”; authoritarian  (Au) with 12 items, e.g. “Yell or shout when I           
misbehave”, „Spank me when I’m disobedient”; and permissive (P) with 8 items, e.g.  “Parents       
state punishments for me and do not actually do them”, „Parents are afraid that if they discipline        
me for misbehavior, I will do not like them”. The instrument is a four point scale, each item           
being appreciated from 1 (never) to 4 (always). Cronbach’s alpha coefficients were: .74 for 
authoritative parenting scale, .72 for authoritarian parenting scale, and .50 for permissive parenting 
scale.  
Procedure 
Secondary school students filled in both instruments in one step, on voluntary base, during school 
program.  
Results 
Table 1 shows descriptive statistics of the analyzed variables. The school anxiety scores were 
generally low, under the half of scale (M=2.29, SD=.40), with the highest score being in school failure 
(M=2.88, SD=.59). The predominant parenting style was the authoritative (M=3.28, SD=.45), while 
the authoritarian (M=1.79, SD=.40) and the permissive styles (M=1.65, SD=.35) were perceived as 
less expressed by parents. Results indicated gender and grade differences in school anxiety. Girls 
obtained higher scores than boys in SA (t (180) =-3.29, p=.001), in SF (t (180) =-2.86, p=.005), and 
also in general school anxiety (t (180) =-3.05, p<.005). The total score for school anxiety was higher 
in 6th graders (M=3.1222, SD=.54778) and in 8th graders (M=3.0244, SD=.50238). From all 
dimensions of school anxiety, SF had significant variations upon grade level (F (3, 178) =3.06, p<.05). 
6th graders obtained significantly higher scores in SF than 5th graders (MD=.4007, p=.01) and 7th 
graders (MD=.3481, p<.05).  
Parenting styles were differently perceived by grade level: ANOVA results were F (3, 178) =3.05, 
p<.05 for A, F (3, 178) =4.25, p<.01 for Au, and F (3,178) =3.28, p<.05 for P style. Games-Howell 
post-hoc tests indicated that 8th graders perceived their parents as more permissive than 5th graders 
(MD=.2309, p<.05), more authoritarian than 5th graders (MD=.2498, p<.05), and 7th graders 
(MD=.2509, p<.05) and less authoritative than 7th graders (MD=-.2589, p=.05). 

The relationship between the general score in school anxiety and parenting styles was documented        
by the data (Table 2). SE, SF and AT positively correlated with Au (r=.19, p<.05, r=.18, p<.05    
r=.234, p<.01) and P parenting styles (r=.173, p<.05, r=.180, p<.05, r=.235, p<.01), but not with A 
style. SE negatively correlated with A style (r=-.242, p<.01). The relationship between anxiety        
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and parenting styles was different upon gender: AT correlated positively with Au (r=.36, p<.01) and 
with P (r=.335, p<.01) in boys, but not in girls, and negatively correlated with A style in girls (-.231, 
p<.01). 

Table 1: Means and SD in school anxiety and parenting styles by grade 
Grade SA SE SF AT A Au P 
5 Mean 2.2353 1.7216 2.7216 2.2261 3.3426 1.7157 1.5468 

Std. Deviation .75228 .68478 .61978 .45000 .40902 .35985 .31019 
6 Mean 2.2944 1.6611 3.1222 2.3593 3.2903 1.8565 1.6543 

Std. Deviation .70344 .68087 .54778 .31321 .45138 .36711 .35712 
7 Mean 2.0593 1.8000 2.7741 2.2111 3.3630 1.7145 1.6728 

Std. Deviation .64502 .58018 .61803 .38259 .43646 .36615 .36592 
 8 Mean 2.3512 1.8927 3.0244 2.4228 3.1041 1.9654 1.7778 

Std. Deviation .51726 .58155 .50238 .40431 .50366 .48804 .38249 
Total Mean 2.2209 1.7714 2.8846 2.2923 3.2846 1.7995 1.6575 

Std. Deviation .66764 .63181 .59879 .40230 .45566 .40589 .35997 
5th grade: N=51; 6th grade: N=36; 7th grade: N=54; 8th grade: N=41; total sample: N=182; 
SA=school aggression, SE=social evaluation; SF=school failure; AT=anxiety total; A= authoritative 
parenting style; Au=authoritarian parenting style; P= permissive parenting style, N=182 students (93 
girls; 89 boys). 

Source: Author 
 
Table 2: Correlations between parenting styles and school anxiety (above diagonal are boys/girls 
coefficients, below diagonal are general coefficients) 

 SA SE SF AT A Au P 
SA 1 -.131/-

.090 
.200/.597*

* .662**/.722** .048 /-.058 .176/.046 .117/.116 

SE -.100 1 -.164/.153 .404**/.534** -.133 /-
.344** .244*/.148 .234*/.11

5 
SF .421** .001 1 .610**/.821** -.010/-.059 .188/.230* .217*/.17

1 
AT .710** .469** .729** 1 -.054/-

.231* .360**/.200 .335**/.1
93 

A .002 -.242** -.026 -.139 1 -.368**/-.461** -.271*/-
.257* 

Au .082 .190* .180* .234** -.415** 1 .513**/.2
30* 

P .099 .173* .180* .235** -.265** .385** 1 
Gender .239** .029 .209** .251** .031 -.107 -.056 

SA=school aggression, SE=social evaluation; SF=school failure; AT=anxiety total; A= authoritative 
parenting style; Au=authoritarian parenting style; P= permissive parenting style, N=182 students (93 
girls; 89 boys), gender: 1= masculine, 2=feminine, **. P< 0.01; *.p< 0.05. 

Source: Author 

SF positively correlated with Au in girls (r=.23, p<.01), while in boys’ SF correlated with P (r=.217, 
p<.01). SE correlated positively with Au (r=.244, p<.05) and P (r=.217, p<.05) in boys, but negatively 
with A style in girls (r=-.344, p<.01). 
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Correlations between school anxiety and its dimensions indicated a strong positive association with SF 
for both boys (r=.610, p<.01) and girls (r=.821, p<.01).  Correlations between parenting styles 
indicated positive association of Au with P style, stronger in boys (r=.513, p<.01), and a negative 
association of A style with Au (r=-.368, p<.01for boys, and r= -.461, p<.05 for girls) and with P style 
(r=-.271, p<.05 for boys, and r=-.257, p<.05 for girls). 

Conclusion 
This study explored the relationship between parenting styles and school anxiety in preadolescents. 
The most important dimension of school anxiety was anxiety about school failure. Girls showed 
higher levels of school anxiety than boys, as found in previous research (Letcher, Sanson, Smart, & 
Toumbourou, 2012). 6th graders express a higher level of anxiety about school failure than their 5th and 
7th grade colleagues. The increase of anxiety in this grade can be explained by increasing subject 
complexity and of learning struggles, and by the decrease of school achievement (Butnaru & 
Gherasim, 2014). 
Participants declared that their parents express mostly an authoritative parenting style. Unlike other 
studies that suggest that boys perceive higher control and rejection from their parents (Niditch & 
Varela, 2012), our results do not indicate gender differences in perception of parenting styles, but 
indicated grade level differences. 8th graders perceived their parents as more authoritarian and more 
permissive than the 5th and 7th graders and less authoritative than 7th graders. Although authoritarian 
and permissive styles are opposite, in boys we founded a strong correlation between these styles, 
which confirms other results indicating that adolescent boys can experience simultaneously over-
control, rejection and overprotection from their parents (Anli & Karsli, 2010). 
In our sample, school anxiety was associated with parenting style. Higher anxiety was expressed in 
students perceiving higher authoritarian and permissive parenting styles. This trend was stronger in 
boys, which confirms research indicating that over-controlling, rejecting, over-protective, and 
concerned parenting is associated with higher anxiety (Ballash et al., 2006; Bogels et al., 2006; 
Gungor & Bornstein, 2010; Mellon & Moutavelis, 2011). The authoritative parenting style correlated 
only with anxiety about social evaluation in general, but in girls, students perceiving authoritative 
parenting style also had lower school anxiety in general, which confirm previous results indicating the 
role of warmth, consistent discipline and monitoring in reducing anxiety (Ajilchi, 2013; Chapell & 
Overton, 1998; Jafari et al., 2016;). 
This study endorses the relevance of parenting styles for school anxiety and the necessity to encourage 
parents to express less over-controlling, rejecting, over-protecting behavior, and to encourage warm, 
democratic, and rational parenting practices. The high level of anxiety about school failure, especially 
in 6th and 8th graders, requires both teachers and parents to give more support to students in their 
learning efforts when new complex and challenging subjects are introduced in school curriculum or 
before the exams for admission to high school. 
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VIOLENCE IN PARTNERSHIP AND PERSISTING PROBLEMS OF ASSISTANCE 

Hermína Mareková1 

 

Abstract: The article focuses on an attempt to answer questions concerning domestic violence in accordance 

with the epistemology in contemporary scientific research. The phenomenology of violence is defined with 

respect to the superficial as well as the essential side of the phenomena. The problems are covered with respect 

to interdisciplinary relations We endeavor to open a broader view. The underlying research represents an 

alternative approach, attempting to reach a cumulative view based on the data acquired from various contexts. In 

social science research, it is important to look at the social reality not only through the numbers of quantitative 

research, because social reality is constructed in various ways. The issues of elimination of violence against 

women in Slovakia are entrenched in the program of various institutions. Based on the performed analysis, 

inconsistencies in the approach to providing assistance are identified as the most important problem. The paper 

deals with the institutional issues persisting in dealing with situations and identifies the fundamental failures of 

social intervention that still exist, among other reasons, due to the stereotypical, discriminatory perceptions of 

the issues by the competent. 

UDC Classification: 305-055.2 DOI: http://dx.doi.org/10.12955/cbup.v4.802 

Keyword: gender-based violence, abuse, competencies, legislation, reporting.

 

Introduction 

The article has a theoretical-empirical nature. Violence within the family did not meet with much 

attention in the second half of the 20th century. Family life took place behind carefully closed doors, 

according to the traditions and rules of society. Domestic violence belonged to the intimate sphere of 

the family. Violence against women is a very sensitive social issue. This problem is often trivialized 

and regarded as a problem of individuals or specific families. 

At the beginning, the problem appeared to be “the abused woman”, theoretically and empirically. 

After many years of work, we have penetrated deeper into the issue and it appears to us that isolating 

the abuse of women from the problems of violence (even if they are clearly almost the exclusive 

victims of physical violence) would be erroneous. It is impossible to be a participant of an act of 

violence and yet remain innocent. The victims learn from the offenders. The initial understanding of 

the issues by Straus, Gelles and Steinmetz (1980) has not changed, namely that violence, (against 

women, men, children, and seniors) taken out of the context of the family, will never help to 

understand the phenomenon. Violence in the family involves each family member and influences their 

future life, and the effective elimination of conflicts is possible only in cooperation between family 

members. 

The aim of this article is to bring forward these issues through a particular case and to familiarize the 

reader with the problems these families, and especially women, face. In the multimethodic processing 

of the case study, a variety of processing techniques will be used, such as qualitative data collection, 

direct observation, participant observation, interviews of all types, and interpretative analysis of texts, 

as well as hypothetical-deductive methods of quantitative research. 

The Current State of Knowledge in the Examined Area  

The basic objectives of this article include carrying out retrospective research, critical analysis of 

various materials, and theoretical and practical realization of the comparative, empirical research on a 

representative sample of respondents. In the search for answers to the question as to whether case 

reporting or qualitative research have a complementary nature, or can replace the empirical part of the 

work in its entirety, it was necessary to study the latest theories.  

In such a social-scientific and behavioral discipline, as social work, research is oriented on the human 

and cannot completely rely on scientific information, because some decisions depend on moral and 

ethical values that can be hardly determined by scientific research. Within the qualitative research 
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method, a case-study was selected. Quantitative and qualitative research has both positive and negative 

aspects. The positive aspects of one approach complement the weaknesses of another. Both are 

important in social science disciplines. The new epistemological (concerning the theory of knowledge) 

situation requires replacing the traditional model of social sciences, which isolates the human as a 

social and cognitive being from nature. Thus, the new alliance model represents the rehabilitation of 

the natural world, including nature (Ondrejkovič, 2004, p. 172). 

The objectives of the empirical part of the article include:  

1. Qualitative and quantitative analysis, and evaluation of the results of the research, processing 

the results of the analysis into an appropriate text and graphical form; 

2. Analysis of a specific case of violence by different methodologies; 

3. Looking for potential applications of the research results in social work; and 

4. Publication of the research results in Slovak as well as foreign professional journals and 

organizing a seminar on the subject or both, or another form of presentation. 

The Aim and Tasks of Qualitative Research 

In the context of applied research, with case method an answer to narrow a practical problem is 

sought, as well as an explanation for the optimality of the used means and methods of correction, 

therapy, and remedy. These are subsequently compared with quantitative research. 

Due to the low number of respondents, the qualitative method could not set hypotheses suitable for 

quantitative processing and subsequent verification through exploration.  

The Aim and Tasks of Quantitative Research  

The aim of the research was to determine the public awareness of the possibilities of assistance in the 

event of violence. We focused on the level of information on legal aspects of the protection of victims 

and the knowledge of competence of the authorities concerned. Among other objectives were the 

following: detection of the main sources of public awareness of the violence issue, detection of the rate 

of interest of the respondents in improving the awareness in this area, a survey of the current state of 

knowledge of the respondents in the area of legal competence of the competent authorities, and 

possibilities of assistance to victims of violence. 

The Selected Processing Method 

Research Part 1 

The goal of the qualitative research was to understand people in social situations. The researcher’s task 

was to find significant structures in the set of all variables that the respondents considered relevant. 

This was the greatest strength of the qualitative research.  

The importance of the subject and the wide range of issues in violence against women, as already 

indicated, was a highly sensitive issue and reliable data could only be obtained with difficulty. 

Within the qualitative method, a case study was chosen by monographic processing. One important 

prerequisite of success in the qualitative research was successful communication with the client. The 

basis of successful communication was the art of listening. Attentive, empathic listening was also 

important for the client to reconstruct the elapsed time in the client’s life. Questions were prepared, 

solely as a guide, in a basic program, so as to meet the intention, i.e., to obtain an overview of violence 

in a particular case within a non-standardized interview. Responses were processed and listed 

chronologically in a table. The case study was a comprehensive qualitative method that primarily 

involved data collection, direct observation, participant observation, interviews of different types, and 

interpretative document analysis, as well as other methods of qualitative research. 

Selection of the Case for Qualitative Research  

For the purpose of the qualitative research, the case study involved an abused woman, who had been 

observed for several years. The case took place during a time of legislative changes; it involved a 

family that were affected by the changing laws. In this case, qualitative research was combined with 

results of quantitative research. Despite a small sample limiting the robust comparison, a solid basis 

was formed in terms of generalizations from parts concerning the provision of assistance and 

recommendations. We used an analytical model, which assumed that generalizability is possible on the 
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basis of any existing case (Silverman, 2003), in that a “comparative approach tackles the question of 

generalizability in such a way that it points at the similarities and differences in a number of 

environments” (Silverman, 2003, p. 116).  

Research Part 2  

For mapping the data in the second part of the research, we chose a questionnaire as an exploratory 

method of empirical research. The survey covered 200 female participants at a 3-day conference at the 

Congress Center of the Slovak Academy of Sciences, Smolenice, in January, 2016. The basic 

characteristic of the respondents was their female gender. The range of options was formed by 

sociodemographic characteristics of the set, such as age, education, marital status, and number of 

children. 

Research Part 3  

This component compared the results of Research 1 and Research 2 from different perspectives, 

especially in view of the persistent institutional problems in the addressed area. 

Hypotheses  

Based on theoretical and practical experience, the following hypotheses were extrapolated: 

1. Hypothesis 1  

Women, if they were abused by their life partners, would turn to a psychologist for advice. 

2. Hypothesis 2  

Most women have sufficient information on the powers of the police after police intervention.  

3. Hypothesis 3  

Most women do not know of a facility providing emergency accommodation in case of 

violence. 

4. Hypothesis 4  

The mass media are the main source of information on violence. 

Research Results and Discussion 

Research Part 1  

In the qualitative research, the cycle of violence was observed in a particular case of an abused 

woman. In terms of the incidence of violence in the family, the contact of the abused woman with 

experts and the level of assistance granted were examined. During the handling of the case a change in 

the Criminal Code occurred. An interpretative analysis of contact with experts took place as follows:  

 medical treatment,  

 visit at a psychologist,  

 interview with a helpline worker,  

 meeting with social workers,  

 visit at a lawyer, and 

 marriage counseling.  

Research Part 2  

The studied sample consisted of 200 respondents, who were participants of a three-day conference. 

This method was chosen to create a more intimate environment, to avoid                  external influence 

upon the respondents. The completed questionnaires were deposited into a closed box. 

 Table 1: Age composition of the respondents to the questionnaire 

Age range Number Percentage 

18 – 25 years 52 26 

25 – 50 years 120 60 

50 years and over 28 14 
 

Source: Author 
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 Table 2: Educational composition of the respondents to the questionnaire 

Highest level of education Number Percentage 

Elementary 42 21 

Apprenticeship or another secondary school 30 15 

Upper secondary school 84 42 

Higher education 44 22 
 

Source: Author 

Interpretation of Results - Analysis  

The following chart shows answers to the question as to what the respondents would do after abuse. 

Out of all the respondents, 27% would contact the police, 22% did not know, 16% would leave the 

abuser, 13% would seek medical treatment, 7% would return the attack, 5% would start a dialogue 

with the abuser, 4% would seek help of another close person, 3% would visit a psychologist, and 3% 

would blame themselves for what had happened. 

Figure 1: Reactions after attack, assumed by the respondents 

 

Source: Author 

Based on the answers received from our respondents, we conclude that hypothesis 1 has not been 

confirmed. That is, women who were abused by their life partners did not turn to a psychologist for 

advice. 

The questions asked were the following: 

 Question 1: Do you think that the police are required to intervene repeatedly upon receiving a 

report of physical violence of the man against the female partner in the household? 

 Question 2: Do you think that the police are authorized to open the door and enter the dwelling 

against the man's will? 

Based on the answers obtained from our respondents, we conclude that hypothesis 2 was confirmed. 
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Hypothesis 3, in which we assumed that most women do not know of any facility in their 

neighborhood, providing emergency or temporary accommodation for victims in necessity, was also 

confirmed. 

Figure 2: Awareness of the respondents of the competence of the police  

 

Source: Author 
 

Figure 3: Awareness of the respondents of accommodation facilities in critical situations  

 

Source: Author 

 

Figure 4: Sources of information of the respondents on the issues of domestic violence  

 

Source: Author 
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Based on the answers received from our respondents, we conclude that hypothesis 4 was confirmed.  

Research Part 3  

For a long period of time, human civilization had been dependent on the family, which had 

represented the only place for survival and reproduction, and ensured the safe raising of the offspring. 

Such communities were very strong, with clear-cut rules, where every individual strived to cooperate. 

These fixed rules inevitably resulted in a suppression of personal interests. The family was the basic 

unit of existence. The social status of the individual in the group determined their tasks and 

opportunities. Equivalence and equal opportunities were out of the question, since the group members 

performed different tasks. Fulfillment of these obligations was regarded as normal in society. The 

individual’s priority in life was to fulfill group interests at the expense of their individual interests. 

The paradigm, based primarily on biological dependence, with firmly set rules of behavior, has 

changed. Instead of the member loyal to his family, the autonomous individual has appeared, pursuing 

their own plans. This is the time – in the second third of the twentieth century – where we can observe 

the process of change of social paradigms. 

Within this change, the value systems and traditional control systems became pluralistic. This has 

destabilized the social control, resulting in a massive increase in crime. Violence and crime have 

become commonplace. The individual has become capable of independent existence. 

The 60’s witness a process of changing of macro-sociological, cultural and cultural-sociological 

paradigms (Szabó, 1997). This change is reflected in society as, e.g.: 

 a drastic reduction in the number of marriages, 

 a significant increase in the number of children born outside marriage, 

 a massive increase in the number of women in the labor market, 
 an increase in deviance and violence in child age, 

 increase in organized crime, 

 collapse of authority in the family, 

 change of mentality. 

These changes have resulted in a further deterioration of the status of women in society. The idea of 

the man as the breadwinner is firmly established in Slovakia and is regarded as the most typical 

characteristic of masculinity (Možný, 1999). This fact is all the more interesting, because, according 

to Bútorová, the model of double income households has been prevalent for decades. At the same 

time, the idea of the man as the breadwinner of the Slovak family is regarded as natural as the fact that 

the woman has to take care of the household and the upbringing of her offspring (Bútorová, 1996). 

The change of paradigms have resulted in a massive increase of women in the labor market. The 

changes have not facilitated the situation of women. On the contrary, the position of women in the 

labor market has become even more difficult. 

A job is hard to find for the young woman, which is regarded as a potential mother. The woman has 

thus become multiply discriminated. During childcare, her male colleagues surpass her professionally. 

After the maternity leave, she does not have enough opportunities for a promotion. By becoming a 

mother, the woman becomes devoted to her child for the rest of her life. At the same time, the Slovak 

society seems to completely exclude men from this care. The prevailing idea is that the mother is 

always the better parent, and the father’s presence in the children’s room is seen as something 

extraordinary. The gender stereotype that every woman is a good mother is common in divorce courts. 

Further interpretation of data in the context of various theoretical interpretations allowed comparisons 

of Research 1 and 2 from different perspectives. 

In our long-term observed case, the woman turned first to her family and then sought assistance from a 

helpline. She visited a physician only after five years of abuse. Since she had been raised in a 
traditional Christian family, it was only at the second treatment that she told the doctor about abuse. 

Although this cannot be completely substantiated, it seems to confirm, in theory, a change of cultural 

and social paradigms. 

On the opposite pole are our respondents, who have been largely subject to the paradigm changes 

observed since the 1960’s, when a preference for one’s own ideas of family, partnership, and 

cohabitation have already become evident. 
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We processed the distinct and the consistent data into Table 3. The table shows a clear shift in the 

understanding of abuse by the public. 

 Table 3: Analysis of the results of both methods 

Legend 1. column Respondents Case Study 

1st reaction after attack Police Physician 

2nd reaction after attack Departure Family 

Help sought Police Helpline 

Expected form of help 

from RA for soc. matters 

Information on 

emergency housing 

Soc. Law Center 

RA – summons 

Form of help expected 

from soc. worker 

Representation 

Crisis intervention 

None 

Police awareness 86% correct answers None 

Awareness of facilities 

for abused women 

39% None 

Main sources of information Media Helpline 
 

Source: Author 

Persisting Institutional Issues in Dealing with Domestic Violence 

If we had to list the social problems faced by developed societies, the problem of growing violence 

would be among the prominent. The issue of domestic violence in society is often discussed. 

Nonetheless, the solution to the situtation of these families, especially women and children, depends 

on several active individuals. Moreover, there is no conceptual solution. Instead of being provided 

help, the victim is often blamed. Choices are limited and the feminization of poverty is often the 

reason for the failure to start a new life. 

Institutional issues in the struggle against violence in the home can be divided into the following 

groups: 

1. Social issues 

2. Criminological issues 

3. Legislative issues 

4. Economic issues 

5. Issues in providing assistance 

Social Issues 

For centuries, the development of humanity, family, and marriage was characterized by a superior 

position of the male and his exclusive power and dominance in the management of public and family 

affairs. The concept of gender power was used to emphasize the differences between the 

manifestations of the man and the woman. Biologically, gender provides specific possibilities; it 

generally gives more power to men and some men especially benefit from this. For centuries, it was 

normal for the man to control and punish his wife, even with the use of physical force. This right of 

men to humiliate and punish their wives was supported and maintained by legal, religious and cultural 

norms of the given society. For example, the traditional Christian understanding of the relationship 

between the woman and the man was influenced by Genesis 2-3 in the Old Testament.  

Legal norms have disappeared, but the behavior persists as a result of gender power structures, the 

division of power in the form of gender power, or gender structures. The reproductive role of the 

woman has resulted in her dependence, lack of power, vulnerability in relation to the man, the family, 

the group, and mainly society. Women in post-communist Europe have less legal protection and fewer 

opportunities to control their lives. 

The era of an increased emphasis on individuality and paradigm shifts (since the 1960’s) has opened 

endless opportunities of personal development, seemingly for everyone. While men in the Slovak 

Republic could benefit from these openings, in practice, in the case of women it remains only in 
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theory, mainly because the division of labor in families had not changed. The vast majority of care 

about children or other household members remains in the responsibility of women. Even the care of 

seniors is primarily undertaken by women. Concerning violence in partnership, Slovakia has declared 

zero tolerance. This issue has been also incorporated into the Slovak legislation. However, without 

proper reactions of law enforcement agencies, the problems remain without adequate response 

concerning the criminal liability. There is a whole world of difference between daily practice and the 

institutional assessment of abused women. The competences of relevant institutions, the social sector, 

health care, education, and justice are not normatively established. Cooperation between institutions is 

problematic. 

Criminological Issues 

The most important competences in dealing with violence against women are those of the police. 

Police officers are in direct contact with the victims and the attackers. Their professional approach 

would be a highly effective contribution to solving individual cases. In solving the cases, there can be 

huge differences between regions in relation to the police officer’s level of socialization. According to 

Šebestová (2013), all socio-pathological phenomena, and therefore also gender-based violence, have a 
negative impact on society. Thus, it is necessary to consider these impacts, mainly through prevention. 

The prevention of socio-pathological phenomena is not merely an internal        affair of Slovakia. It is 

potentially a global problem.  

Socio-pathological phenomena, including their consequences, belong to the sphere of criminology that 

deals with the status, structure, and evolution of crime as well as its causes and the methods of its 

investigation and suppression. Crime is considered conduct that is a criminal offense. Other antisocial 

activities, constitutes an offense or other administrative misconduct. These also include such conduct 

that is not an offense or other administrative misconduct, but nevertheless has a negative impact on 

society. The Slovak Government has established a body called the Slovak Government Council for 

Crime Prevention. The Council is a permanent advisory, initiative, coordinative, and expert body of 

the Government in the area of crime prevention. Its President is the Minister of Interior, while its Vice-

Chairman is the Minister of Justice. Other members of the Council are appointed and dismissed by the 

Government upon the proposal of the Minister of Interior. Activities of the Council in the sphere of 

crime prevention include in particular: 

 submitting to the Government a draft of the Crime Prevention Strategy for approval; 

 submitting to the Government the evaluation report on the implementation of the tasks arising 

from the Crime Prevention Strategy in the previous calendar year for their approval; 

 coordinating the activities of regional coordinators of Crime Prevention at the District Offices 

in regional headquarters; and 

 cooperating with international organizations and other foreign institutions. 

The Council is the contact point within the European Crime Prevention Network.  

The Ministry of Interior, which has its scope of authority in the field of crime prevention that is 

stipulated by special regulations, develops the crime prevention strategy by identifying the causes of 

crime and other antisocial activities, analyzing these and then implements measures to eliminate the 

causes. Further, it gathers data on human trafficking and carries out the typology of perpetrators and 

victims of crime. 

The Ministry of Interior has set up an Information Center as its institution without a legal dignitary for 

combating human trafficking and preventing crime.  

Legislative Issues 

Criminal law, as a primary instrument to deal with domestic violence, is ineffective in isolation. The 

Slovak Republic supports all relevant international documents regulating human rights. The nation 
ratified many of these in 1993 and, within the National Strategy for the Prevention and Elimination of 

Violence, developed the basic principles of the action plan (National Action Plan for the Prevention 

and Elimination of Violence against Women for the Years 2009-2012), and established that: 

 All forms of violence against women and in the family are a violation of fundamental human 

rights; 
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 Violence against women and in the family is a structural phenomenon that is a direct result of 

inequalities and imbalances of power between individuals, family and society; 

 Violence against women and in the family is not just an individual problem, but a problem of 

society; 

 Any form of violence is unacceptable; violence against women and in the family should not be 

tolerated (zero tolerance of violence); 

 Responsibility for violence is the abuser’s; assisting professions cannot disparage the victims 

and accuse them of causing the abuse; 

 In its attitude to the perpetrators of violence, the helping professions must express and confirm 

the perpetrator’s responsibility for their actions. 

Economic Issues 

Dealing with cases of domestic violence brings positive economic results, for example, a reduction in 

expenditure on medical treatment, return to the labor market, and a harmonious upbringing of the next 

generation in families without violence. Nonetheless, a detailed recording of these cases is a cause for 

incurring costs and initially, it creates an additional load for the various investigative and judicial 
authorities, which are already overloaded. 

Issues in Providing Assistance 

The surviving stereotypes in society, the established rules, written and unwritten norms, values and 

value orientations can easily become discriminatory against certain groups of people. It is this 

condition that would be eliminated with precisely defined competencies of all the involved parties and 

precisely determined responsibilities in cases of family violence, in order to prevent discrimination 

and blaming the victims due to said surviving stereotypes. 

Figure 5: Issues in providing assistance  

 

Source: Author 

Reporting Individual Cases 

The most problematic case is the absence of prompt reporting; people often learn about the abuse too 

late or just randomly, for the well-known reasons that are deep-rooted traditions. People do not like to 

intervene in private affairs. 

First and foremost, it is necessary to strengthen the reporting system to capture each case at an earlier 

stage, so that every affected person receives assistance in a timely and adequate manner. 

Competences 

People lack accurate, standardized, elaborated competencies for all the concerned and clearly defined 

duties that this entails. 

Cooperation 

People are better at solving problems individually than within a team. However, people need to learn 

to solve problems together. 
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Inability to Resolve Conflicts – Not Learned 

Within primary prevention, it would be useful to include in pre-school and grade school curricula a 

training in conflict management with emphasis on the basic human rights, i.e., the right to live free of 

violence and without discrimination. 

Conclusion 

Violence in the family is a highly complicated issue and its analysis cannot be reduced to a single 

phenomenon. Domestic violence is destructive not only because of how often it is repeated, but mainly 

because the “victim’s” dependence and their inability to change their situation. The trauma suffered by 

the victims of violence can affect their lives for a long period of time. Abused women meet with a lack 

of understanding of the police and courts, as well as a trivialization of their problem. Poorly organized 

social work, lack of cooperation of the institutions concerned and various technical problems at the 

court threaten the life and health of the wife and the children. Despite the developed operational 

objectives, we believe that progress in this field is very slow. Our Slovakian society still fails to ensure 

a rapid and efficient assistance to all victims. It is imperative that this problem be approached 

comprehensively, because without simultaneous activity in all areas, it is impossible to achieve a long-

term and substantial effect. Violence against women is a process that requires flexible and a 

coordinated approach of people of various professional groups and communities. This was the reason 

this study aimed to develop a sufficient knowledge base in the area of domestic violence, i.e., the 

violence against women and in families, in such a manner as to help change the perspective of society 

and to enforce zero tolerance for any violence.  

John Stuart Mill wrote the following in 1861: 

“The principle which regulates the existing social relations between the two sexes – the legal 

subordination of one sex to the other – is wrong in itself, and one of the chief hindrances to human 

improvement; and it ought to be replaced by a principle of perfect equality, admitting no power or 

privilege on the one side, nor disability on the other.” (Mill, 2003, p.9)  

At the present time, on the social and political plane, people would like to live in prosperity, have good 

interpersonal relations, and more freedom, equality, and tolerance. People would like to change their 

situation to have all of those aspirations, though without changing their attitudes, beliefs, and common 

stereotypes. A well-known Slovak author and pataphysicist, Marenčin (1997), who was conferred 

knighthood by the French Minister of Culture for the spread of mutual understanding between nations, 

described this as: 

“our desires and dreams are flying at a rocket speed to the 21st century, while our minds are still 

bumping along a dirt road on a wagon of centuries-old tradition. Adhering to traditional views is 

regarded as a virtue, while their rejection as a vice and sin, as turning the coat and almost as a 

betrayal of national traditions.” (p. 34)  
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THE PECULIARITIES OF SOCIAL PERCEPTION IN THE CONTEXT  
OF INFORMATION-PSYCHOLOGICAL WARFARE 

Nane Zeynalyan1 

 

Abstract: In the recent decades, war fields have moved into the information sphere. Today’s person has reason 

to “be informed”; as having information provides a sense of security. In the modern world, great effort is 

invested in expanding information sources, because it serves to articulate both international policies and the 

context of wars. The exchange of information in domestic and international platforms influences the quality of 

public debate and ideology, which affects social attitudes and decision-making processes. This article presents 

the role of information-psychological warfare as a factor in forming public opinion. It discusses the peculiarities 

of organizing an information-psychological warfare during military conflicts. The goal of our research is to 

explore how social groups might perceive peculiarities in the information-psychological warfare. The research 

involves methods of survey, content analysis, and free associations. The effectiveness of psychological warfare 

significantly depends on how people perceive information. Consequently, in the contemporary world, it is 

necessary to not only protect or fight on the battlefield, but also to use information weapons. This imposes 

requirements on psychological scientists to explore peculiarities around the perception of information to help 

find mechanisms that safeguard people’s lives by way of contributing to the formation of necessary attitudes and 

stereotypes.  
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Introduction  

Today, more than ever before, individuals feel the need to “be informed”, since possession of 

information provides a sense of security. Therefore, one tries to be aware of ongoing events in the 

world. Currently, continuous development of information systems provides this opportunity. The 21st 

century is an era highly saturated with information, as information systems form part of our everyday 

way of life, radically changing our lives. It is also obvious that the information era has changed the 

way of conducting military operations. Now, it is possible to follow the course, exchange information, 

and analyze events of the war via information systems. Through information, it is possible to influence 

people's consciousness and shape public opinion, by changing people's attitudes, stereotypes, and 

world-view, and by managing existing public opinion. The effect applied on citizens, government, and 

opponents by specially selected information for strategic, political, economic, military, or other 

purposes is referred to as information warfare.  

The Analysis of Information Warfare from Viewpoint of Psychology of Perception 

Information emanates on the basis of events around the world. Therefore, information is the result of 

interpreting and attributing the meaning of perceived events (data). This is done, in some way, to form 

a clear picture of the event. The more precise the information possessed by each opponent, the more 

each benefits (Zeynalyan, 2015). 

Modern war is not only forced collision, but also a struggle of moral spirit, views, and principles. 

Acquiring victory is an important factor in the sphere of public consciousness. Psychological struggle 

wages before military operations, and continues during and even after its completion. The core issue is 

the imposing of one’s own will on the group consciousness of the opponents. The purpose of this 

impose is to manage the consciousness of military service staff (Margaryan, 2009).  

Today’s main wars develop in areas outside of military operations. Moreover, armed conflict is 

emerging in the virtual space. First, virtual heroes enter the battle, and then the informative ones. 

Shortly after, if necessary, the traditional forces come to the forefront. The information and 

communication space has become foremost, as this works with the civil population. According to the 

results of research represented by Pochepcov (2015), the new generation depends on daily news. The 

64 % of young Americans watching the news while online and this activity is fifth out of ten others.  
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As for perception, Shiffman (2003) defined it as the product of mental processes, which includes 

concepts of meaning, relationships, context, subjective evaluation, previous individual experience, and 

memory. Therefore, perception classifies, interprets, and comprehends information received from 

sensory organs. Perception regulates sensory data, converting it to knowledge about objects and events 

of the external world. As noted by Kenrick, Neuberg, and Cialdini (2002), even if the person has paid 

attention to the phenomenon, it is necessary to define and interpret that information. 

Our lifestyle is directed towards selective attention and, consequently, the impact of available 

information. Lifestyle determines attitudes, values, interests, and views, which are developed during 

our maturation (Zimbardo & Leippe Michael, 1991). 

The theory of cognitive dissonance (Zimbardo & Leippe Michael, 1991) explains the phenomenon of 

selective attention: where a person tends to pay maximum attention to a message that strengthens his 

position, rather than the one that conflicts with it. The contradictory elements of the report create 

internal conflict, like discomfort, which is explained by dissonance. By focusing on the positive 

aspects of a chosen position, and rejecting the negatives, we abolish dissonance. In this case, a 

strengthening message has a supportive effect. 

The issue of persuasion is complicated, being related to the idea that acceptance of a message is less 

dependent on its content than it is on the cognitive reactions caused by its content. The quality of the 

report in terms of reliability, accuracy, and clarity of the arguments, has special significance. The 

arguments reported should resist any comparison of knowledge among the audience but rather connect 

the positions of the audience with the guaranteed opinion. Arguments that are clearly defined and 

seemingly irrefutable are considered important, as well as those that contain new information on a 

subject. Messages that meet specific quality standards can have a strong effect. The clearer an 

argument, the easier the message will be accepted. Every additional argument may generate a desired 

cognitive response, which will promote acceptance of the message (Zimbardo & Leippe Michael, 

1991).  

Representatives of Gestalt psychology emphasize that perception is not the sum of sensations. In 

addition, characteristics of a figure are not described as characteristics of its parts. Within this 

thinking, the parts are seen as overall forming the figure or gestalt (a unit). Everything a person does 

not consciously perceive, becomes a background, and what he sees becomes a figure in that 

background. 

The research conducted by Zeigarnik (1986) has confirmed the hypothesis of Gestalt psychology in 

that intermittent tasks are remembered better than completed tasks because the former maintains 

motivational tension. However, this was not always the case as completed, rather than interrupted 

tasks, were found to be better remembered when there was extremely strong interest in the task itself, 

while interrupted events were best remembered when there was weak motivation. The experiments 

later lead to research into a person's self-esteem and motivation, which revealed tasks completed with 

adequate self-esteem were better remembered than those completed with low or shattered self-esteem. 

However, in regard to this principle, media representatives often present incomplete information, 

which allows control of the person through maintained motivational tension, which preserves a 

person's interest in the ongoing events. 

One component of the information warfare involves psychological operations that use media, radio, 

and printed materials to suppress the morale of the opponent and influence his consciousness 

(Margaryan, 2009). The wide dissemination of the internet has had a revolutionary role in advancing 

the information-psychological warfare. Any information, of which a person becomes aware of, in a 

very short time, becomes public property. Information may be taken as absolute truth without 

considering the reliability of the source if it touches the actual needs of the person. In these 

circumstances, it may be more difficult to manage information and control public opinion. 

Today, the issue of psychological safety has arisen in society, due to the growing influence of mass 

communication. A person not only “uses” information, but also creates it, to some extent, because 

during their activity, a person self-determines their communication, occupies a certain position, and 

thus selectively treats the aspects that can influence the course of his entire life. However, the 

psychological impact can be a threat to their psychological security. In regard to this, Aghuzumtsyan 
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et al. (2013) define “psychological safety” as “such conditions of information environment and 

particular person, group, society, conditions of life in general, which is not conducive to disturbance of 

social subjects’ integrity, adaptation, functioning, and development”. This definition also appears in 

the works of Brushlinskey (1996) and Kabachenko (2002). 

Pochepcov (2002) wrote that the phenomenal change in the amount of information used by individuals 

has not been fully realized. For the person, who initially receives the information on their own, to 

analyze such independently they need not only facts, but also the interpretation of these facts, since 

generally such knowledge is beyond his everyday world. The greater the volume of information a 

person receives, the less an ability they have to control it adequately. Pochepcov (2002) highlights the 

following periods of increasing volumes of information: 

1. A person finds the facts and interprets them; 

2. A person obtains facts from someone but can still interpret them independently;  

3. One obtains facts and interpretations of the world and tries to fit these into their world model; 

and 

4. One obtains facts and their interpretations, and at the same time, the world model. 

Taylor (1999) quotes Douglas Hurd, the British Foreign Minister, as saying that policy is managed, 

not by events, but by spotlighting the events. Major-General Lewis W. MacKenzie, who led the 

contingent of UN forces in Bosnia and Herzegovina, also testifies to the fact that "perception is more 

convincing than the reality”. 

George Creel (2007), head of the US Committee on Public Information, was distinguished by his 

systematic approach to campaigning. Modern studies reveal, in his so-called "home-propaganda", the 

following elements: 

 Emotionality, of which a German diplomat writes that Americans are emotional enough, and 

this is not taken into account by German propagandists; 

 Demonization of opponent;  

 “A war that will end all wars”. This statement was intended for intellectuals and pacifists 

because they needed a more sophisticated form of impact; and 

 Dishonesty, which is always present in propaganda during wartime. 

One criterion of efficiency in the field of psychological operations is the ability to form international 

opinion by the relevant international organizations. Margaryan (2009) emphasized that this is 

necessary to plan, not only offensive psychological operations, but also a number of defensive 

measures. Injecting the relevant ideas and values in the consciousness of a person and society can lead 

to distorting the basis of the world-view and alter vital positions. 

Umberto (2005) in his essay, “Comprehending War”, mentions several reasons for the impossibility of 

war, which have emerged after the investigation of atomic energy, television, and air traffic. These are: 

1. In modern war there is no front and two opponents; and 

2. New communication technologies represent constant a stream of information, and any dictator 

is unable to stop the stream. The stream of information works as secret services in traditional 

wars, by reporting the unexpected. Meanwhile, the war is not realistic, if surprising the 

opponent is excluded.  

The Interpretation of the Results of Research on Perception of Information Warfare  

The conducted research aimed to reveal psychological peculiarities in perceiving the information 

warfare among social groups. The research involved 50 students, aged 18-21, who were studying 

“Public Administration”. This target group was selected because youths are the most active within the 

information sphere and information reaches them foremost. Apart from this primary importance, the 

formation of public opinion among youth has relevance, as this demographic group will form the 

majority of the labor market in the future. The sample consisted of 50 respondents, 37 female and 13 

male.  

The first stage of the study involved surveying the youth to identify sources of information used most 

often by young people. The questionnaire comprised six items. This yielded the following results: 16 

survey participants noted television (TV) as a basic source of information, 5 used print media, and all 
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participants indicated the use of the Internet. Twenty-five survey respondents trusted the information 

received from TV, two did not trust any source, and two others trusted information they heard from 

radio broadcasts. Twenty-five respondents noted electronic resources as reliable, including the official 

media and foreign press. In the series of responses, there were also entertainment websites that 

provided unreliable information and 38 respondents were certain that Armenian media interpret 

information other than objectively. 

The survey revealed that the majority of respondents followed foreign policy (27 respondents) and 

internal policy (25 respondents), as well as news connected to the region (15 respondents). 

More than half of the respondents (24 respondents) read what they view (mostly news on social 

networks); 11 without checking the validity of the presented information. Nineteen were satisfied with 

the information received from a single source, and only three respondents checked information against 

four or more other sources. 

The second phase of the research involved a content analysis of the survey results. This analyzed the 

website content that most respondents (40) used for information. Respondents of the survey perceived 

news sources to include “Facebook.com”, which is a social media site that includes various media 

publications, and “blog.1in.am”, which has not presented news about politics for a long time. 

However, analysis only included news.am content (section on Republic of Armenia foreign policy). 

Figure 1: The most frequently used media sources 

 

Source: Author 

The content analysis was conducted from the survey results for the week, February 20-27, 2016, for 

which the foreign policy section of the most-used Armenian website (news.am) was recorded in the 

sample, and thus analyzed. The most often encountered phrases, separated from 52 articles, are 

presented in the Table 1. The articles mostly referred to international relations between Armenia and 

neighboring countries. The research period coincided with the anniversary of massacres in Sumgait in 

1988 (February 27-29). From results of the content analysis, it becomes clear that memories of 

Sumgait, as well as Armenian Genocide, are still fresh in people’s minds. The website periodically 

presents information about the situation in the contact line (line of contact in the conflict) relating to 

Nagorno-Karabakh and Azerbaijan, e.g. incidents of ceasefire violations and the number of shootings. 

During international official visits and meetings, politicians talk about Armenian-Turkish and 

Armenian-Azerbaijan relations. The possibilities of peace-building and regional security, membership 

of Armenia in European Union, and Eurasian Economic Union are also discussed.     

Based on the results of the content analysis, the most often-encountered phrases involved four groups: 

war, peace, past memories, and future. These formed the basis in the next study stage of free 

association, which involved the following phrases:  

 Conflict 

 Armenian massacres  
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 Contact line 

 Armistice 

 Cooperation 

 Peace 

Table 1: Results of the content analysis in order of relevance 

Unit Frequency 

Genocide 25 

Military outpost 23 

Tragedy of Sumgait  18 

Contact line 11 

Opponent 11 

Regional security  9 

Opposing armies 8 

Condemnation 8 

Nagorno-Karabakh conflict  7 
 

Source: Author 

In this next phase, the resulting associations were subjected to psychological analysis. Contradictory 

views about an issue were often found. The most frequently encountered associations are listed in 

Table 2. 

Table 2: Associations related to the selected phrases 

Conflict 
Armenian 

massacres 
Contact line Armistice Cooperation Peace 

Battle Pain Frontier Peace 
Coinciding of 

interests 
Quietude 

Hostility Cruelty Armed collision 
Relative 

peace 
Compromise Development/Reforms 

Discordance Slaughter Communication 
Solidarity 

 

Mutual 

assistance 
Solidarity 

Casualty Revenge Tension Compromise 
Listening 

ability 
Relationship 

Tension 
Lack of 

unity 
Similarity Tension Trust Happiness 

 

Source: Author 

Among respondents of the research, the most frequent associations of “conflict” were “battle” and 

“struggle for victory”. As previously mentioned, the research was performed with Armenian youth and 

the results are likely based on conditioning, as subjects were born during the time of war in the region, 

and many would have lost their relatives during that time. The frequency of the words “loss” and 

“hostility” may also relate to this conditioning. 

The phrase “Armenian massacre” stirred past memories, with words recorded including genocide, 

condemnation, revenge, genetic memory, and ethnic and cultural annihilation. Such associations may 

have presented because Armenia is a genocide-surviving nation. 

Associations with “contact line” and “armistice” were rational interpretations of the abovementioned 

phrases. However, there were also associations relating to communication possibilities, which might 

indicate a willingness to establish relations with opponents, responsibility, and or expectations that 

lead to a positive outcome of the conflict. 

The results of the association analysis show that cooperation was perceived as a continuous process 

that requires mutual effort and investment. Meanwhile, peace was considered a result finally achieved 
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through quietude. Associations relating to this phrase had mostly positive connotations, since they 

related to a "bright future", future planning, and hope. Associations in this column, show that peace 

establishment was desirable but, at the same time, seen as a difficult achievement by the respondents.  

The respondents mainly interpreted “cooperation” as a “coinciding of interests”. Results indicate that 

Armenian youth consider cooperation for the purpose of a final conflict settlement between allies and 

opponents as beneficial.  

Interestingly, “tension” appeared frequently in associations with contact line, armistice, and conflict. 

This phenomenon might be a manifestation of an accumulation of psychological emotions. 

Conclusion 

The intensification of a foreign enemy’s image can invoke hostility towards the opponent and escalate 

hostility, or, alternatively, unite a nation. However, it can also threaten the sense of personal safety and 

cause mass panic among a nation’s citizens. Therefore, information in the media about military 

operations, attacks, violations of ceasefire, and tension in the contact line relating to conflict, may have 

a negative effect on public opinion.  

This theoretical and experimental research enabled us to conclude that the psychological warfare is 

based mostly upon emotions. The effectiveness of psychological warfare greatly depends on how 

information is perceived in society. Therefore, in the contemporary world, it is necessary to defend 

and fight, not only on the battlefield, but also with information weapons. This imposes requirements 

on psychological science to explore the irregularities around perception of information and find 

mechanisms to safeguard people’s lives by way of orchestrating the formation of necessary attitudes 

and stereotypes.  
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LAND USE INDICES FROM SMMS DATA IN WESTERN THAILAND 

Uten Thongtip1

 

Abstract: This applied research was conducted by employing both quantitative and qualitative innovative 

research methods. This research investigates the satellite data of four spectral bands sent from the Small Multi-

Mission Satellite (SMMS). Each band was analyzed to create color composition indices of the western areas of 

Thailand. Band 1 had a wavelength between 0.43 and 0.52 micrometers, Band 2 between 0.52 and 0.60 

micrometers, Band 3 between 0.63 and 0.69 micrometers, and Band 4 between 0.76 and 0.90 micrometers. Three 

layers of satellite data were overlaid in non-repeating arrangements. Bands showing grayscale were substituted 

by three additive primary colors of blue, green, and red. The arrangements were permutated into 24 indices: 123, 

124, 132, 134, 142, 143, 213, 214, 231, 234, 241, 243, 312, 314, 321, 324, 341, 342, 412, 413, 421, 423, 431, 

and 432. The data of color composition indices were then analyzed to create the land-use indices. The visual 

interpretation of the three levels of land-use classification were used in this procedure. The result was a land-use 

classification with 15 indices: City, Commercial, and Services; Airport; Golf Course; Paddy Field; Field Crop; 

Perennial; Aquacultural Land; Shrimp Farm; Evergreen Forest; Deciduous Forest; Mangrove Forest; Marine; 

River; Canal; Reservoir; and Road. 

UDC Classification: 910.1 DOI: http://dx.doi.org/10.12955/cbup.v4.804 

Keywords: color composition index, land-use index, SMMS data.

 

Introduction 

The National Research Council of Thailand (2011) formulated the eighth National Research Policy 

and Strategy (2012–2016), which commanded high quality research towards a new body of knowledge 

to develop the country. This supports the potential to improve research works and new innovations as 

well as enhancements to new knowledge in social science and geo-information for a balanced and 

sustainable national development. 

The Small Multi-Mission Satellite (SMMS) is an Earth observation satellite under the cooperation of 

Thailand and China. With its ability to record color images (resolution of 30 square meters), it is 

suitable for monitoring disasters and land-use classifications. Further, satellite data are provided free 

of charge by the Ministry of Information and Communication Technology of Thailand for academic 

purposes (Kasetsart University and Ministry of Information and Communication Technology, 2011). 

In May 2013, SMMS data from 33 organizations and educational institutions concerning geo-

information database management in the west of Thailand was surveyed. The results revealed that 

organizations and educational institutions were facing problems regarding land-use classifications. 

Moreover, color composition indices and land-use classification indices from SMMS data were 

needed.  To this end, this study aims to develop color composition and land-use classification indices 

for use in analyzing land use. In addition, the study will identify the best practice for rapid, 

economical, and effective satellite data analysis. The study complies with the eighth National Research 

Policy and Strategy under the topic of Integration of Research promoting national development, 

policy, and strategy; and Research for Academic Excellence promoting the development of 

innovation, using science, technology, and geo-information relating to knowledge likely to result in 

balanced and sustainable national development. 

Methods 

The study involved applied research with the combination of innovative qualitative and quantitative 

methods. The research procedures involved retrieving four bands of SMMS data with the spatial 

resolution of 30 square meters, comprising Band 1, Band 2, Band 3, and Band 4; and digital 

data for land-use statuses of urban or built-up land, agriculture land, forest land, water body, 

and miscellaneous land, and digital spatial data for boundaries, streams, and roads. 
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Color composition indices, using four bands of SMMS data (Band 1, Band 2, Band 3, and Band 4) 

were created. Three bands of satellite data were overlaid in non-repeated arrangements, using a 

permutation method. Each band was substituted by three additive primary colors (red, green, and 

blue). 

Land-use classification indices from SMMS data were created, followed by a complete cycle 

interpretation. Factors for interpretation were size, shape, texture, shadow, shade and tone, 

pattern, and location and environmental. Three levels of land-use classification indices were 

created, using principles of Anderson, Hardy, Roach, and Witmer (1976) and land-use classification 

systems in accordance with standard land-use classification of the Office of Soil Resources Survey and 

Research of Thailand (2011). Level 1 consisted of marine and road; Level 2 of city, town, and 

commercial; paddy field; field crop; perennial aquacultural land; water body; evergreen forest, 

deciduous forest, and mangrove forest. Level 3 consisted of airport, harbor, industrial estate, golf 

course, shrimp farm, river, canal, and reservoir. 

Accuracy of land-use classification indices were analyzed, using error matrix, which accepted 

accuracy for formulating land-use classification indices in accordance with the standard land-use 

classification and land cover from long-distance observation data at the minimum accuracy level of 85 

(Anderson, 1971; Getimis, Spanidis, Van Den Born, & Kroon, 1999). 

Results 

The development of color composition indices from SMMS data required an analysis of the potential 

levels of color composition indices and then the creation of new color composition indices. 

Table 1 shows overall potential levels of color composition indices in three dimensions, including 

policy relevance, analytical soundness, and measurability. The three dimensions had the same 

potential level of 4.85, which is a “very high” level of potential index. 

Table 1: Overall potential levels of color composition indices 

Criteria Potential levels 

Policy relevance 4.85 

Analytical soundness 4.85 

Measurability 4.85 

 

 
 

 

 

Source: Author 

The 3-band satellite data was composed to create additive color composite images for image 

enhancement. New colors were created from data of various bands, using the technique of creating 

additive color for composite images from three spectrum colors, namely, red, green, and blue. The 

arrangements were permutated into 24 indices (123, 124, 132, 134, 142, 143, 213, 214, 231, 234, 241, 

243, 312, 314, 321, 324, 341, 342, 412, 413, 421, 423, 431, and 432). 

The creation of land-use classification indices from SMMS data involved the accuracy of the land-use 

classification, the analysis of land-use classification indices’ potential, and the creation of land-use 

classification indices. 

Figure 1 shows the accuracy levels for individual indices of the land-use classification, and thus the 

classification overall, were above 85%, the highest acceptable level in accordance with the standard of 

land-use and land cover classification from satellite data. 

 



CBU INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 

MARCH 23-25, 2016, PRAGUE, CZECH REPUBLIC  WWW.CBUNI.CZ, WWW.JOURNALS.CZ 

 

 507 

Figure 1: Accuracy of land-use classification from Small Multi-Mission Satellite data 
 

 

Source: Author 

Table 2 reveals the potential levels of analytical soundness. The data were based on expert opinion 

from personnel of the involved organizations. The policy relevance had a potential level of 4.87, the 

analytical soundness 4.86, and measurability 4.84. The potential levels of all dimensions were rated 

“very high”. 

Table 2: Overall potential levels of land-use classification indices 

Criteria Potential levels 

Policy relevance 
4.87 

Analytical soundness 4.86 

Measurability 4.84 

 

 
 

 

 

Source: Author 

The creation of land-use classification indices, using principles of Anderson et al. (1976) and two 

levels of standard land-use classification (Level 1 and Level 2), generated 15 indices of land-use 

classification, including city, commercial, and services (U1), airport (U401), golf course (U602), 

paddy field (A1), field crop (A2), perennial (A3), aquacultural land (A9), shrimp farm (A903), 

evergreen forest (F1), deciduous forest (F2), mangrove forest (F3), marine (W1), river and canal 

(W101), reservoir (W201), and road (R). 

Discussion 

This study reached its objective in the creation of color composition indices and land-use classification 

indices. System theory played an important part in producing the successful results. The data were 

systematically imported and processed, resulting in tailor-made outcomes for each area. In addition, 

the results were adjusted in accordance, with recommendations to gain completed and applicable 

results. According to 401 participants, color composition indices and land-use classification indices 
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created in this study have high potential and are suitable for application. However, the study had some 

limitations. The color composition indices could not be used or applied with high-resolution data, 

retrieved from other satellites in Thailand. The land-use classification indices could not be used or 

applied in all areas of Thailand because, in some areas, there were specific types of land-use that were 

unavailable in this study. 

Conclusion 

The study of creating land-use classification indices from SMMS data in western areas of Thailand 
provided color composition indices of SMMS data with very high potential in all three dimensions, 

namely, policy relevance, analytical soundness, and measurability. The study generated 24 color 

composition indices, including 123, 124, 132, 134, 142, 143, 213, 214, 231, 234, 241, 243, 312, 314, 

321, 324, 341, 342, 412, 413, 421, 423, 431, and 432. 

The land-use classification indices from SMMS data in western areas of Thailand have very high 

potential in all three criteria, which were policy relevance, analytical soundness, and measurability. 

The accuracy levels of both the overall and the specific land-use classifications were above 85%, 

which is the highest acceptable level. The study generated 15 indices including city, commercial, and 

services; airport; golf course; paddy field; field crop; perennial; aquacultural land; shrimp farm; 

evergreen forest; deciduous forest; mangrove forest; marine; river; canal; reservoir; and road. 
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AN AMICABLE AGREEMENT OR ANOTHER FORM OF DEBT RESTRUCTURING 
IN INSOLVENCY PROCEDURE FOR INDIVIDUALS IN LATVIA 

Renata Konopecka1 

 

Abstract: The goal of this article is to explore the features of using insolvency proceedings in Latvia and to 

elaborate on special proposals for modernizing the laws. In the legislation, there has been no prospect from a 

legal perspective to restructure an individual’s debts. Namely, individuals have no opportunity to use legal 

protection within the framework of the insolvency proceedings to reach an amicable agreement with creditors, or 

create another form of debt restructuring. Eliminating this gap in legislation is therefore necessary. 

In this article, analytical, comparative, historical and deductive methods are used to explore the legal norms that 

regulate the insolvency proceedings for an individual. The aim is to identify the distinctive features of the 

proceedings; to analyze the problematic aspects of laws and develop proposals for modernizing the legislation of 

Latvia in this field. The novelty of this research pertains to it being the first attempt in Latvia to examine the 

question of legal regulation of insolvency proceedings in complexity, with a practical proposal to improve 

Latvian legal norms and avoid bankruptcy problems. The outcome of this study includes a proposal to 

supplement the Act on Insolvency with the Article “Amicable Agreement”, for deciding upon the state of 

insolvency. This relates to an agreement between the creditors and the debtor to fulfil obligations before an 

auction of the debtor’s property. 

UDC Classification: 347.9 DOI: http://dx.doi.org/10.12955/cbup.v4.805 

Keywords: agreement, arrangement, bankruptcy, individual, insolvency, proceeding, legal, voluntary. 

 
Introduction 

The law that regulates the process of insolvency of an individual is the subject to continuous changes. 

Nevertheless, law enforcement practices witness insufficient and clear legal regulation and there is a 

need for modernizing legislation. This study involves a comparative legal analysis of three legislative 

acts of the Republic of Latvia: Laws On the Insolvency of Undertakings and Companies (1996 Act on 

Insolvency (2007), which first regulated the insolvency process of individuals and the current Act on 

Insolvency (2010). It also involves analyzing the views of different scholars on the necessity and 

possibility of the use of the amicable agreement to resolve the civil dispute, as well identify an exit in 

the state of a debtor’s insolvency. 

Bartoshek in Roman Law (1989) described an opportunity to resolve a property dispute amicably with 

the help of an extrajudicial informal agreement that was well-known in Ancient Rome.  

An honorary senator of the Supreme Court of the Republic of Latvia Aigars (2011) considered an 

amicable agreement as a very successful outcome of any civil case, where it followed the conditions 

without deception, coercion errors. An honorary senator, academician of the Latvian Academy of 

Sciences Professor Torgans investigated the legal nature of the amicable agreement.  

Associate professor of Moscow State University Karelina (2007) in ‘Legal regulation of insolvency’, 

examined the essence of the amicable agreement the debtor and the creditors at any stage of the 

bankruptcy case in the arbitration court.  

To investigate the legal possibility of debt restructuring and to develop proposals to improve 

legislation, this study examined the following acts of other European countries: Act on the Adjustment 

(1993) of Finland, Bankruptcy Law and its resolution (Insolvency Act) of Czech Republic, Debt 

Restructuring and Debt Protection Act (2010) of Estonia, and certain legislative acts of the Russian 

Federation regarding the regulation of rehabilitation procedures applicable to a citizen-debtor: Federal 

Law No. 127-FZ On Insolvency (Bankruptcy; 2002) of the Russian Federation and Federal Law No. 

154-FZ On settlement features of insolvency (Bankruptcy; 2015). 

Therefore, this article discusses the ways to resolve the legal regulation of the state of insolvency.  

analyses how changes in the legislation affected the possibility for certain debtors to use an amicable 

agreement as a way to resolve their state of insolvency to identify the gaps and contradictory aspects in 
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this field. As a result, it elaborates proposals to improve the legislation of Latvia governing the 

insolvency process of an individual.  

This article aims to identify the necessity to improve the legislation of Latvia in the field of the 

insolvency process of an individual with changes to allow individuals to restructure their debts without 

bankruptcy. 

The novelty of the article pertains to the complex issue of legal regulation of the state of insolvency 

and a proposal to improve the legislation on insolvency of an individual in Latvia, which has not been 

considered until now. 

The research results have allowed formulation of a suggested amendment to the enactment of the Act 

on Insolvency (2010). 

Materials and Methodology 

To achieve the goals and objectives analytical, comparative, historical and deductive methods are 

used. The analytical and comparative methods are two of the main research methods used in the study 

of legal scientific literature, court decisions, legislative, and other legal sources. They are also used to 

identify common features, including differences and weaknesses, in the regulation of the insolvency 

proceeding of an individual in the legislation of Latvia and other countries. The deductive method was 

applied to analyse similarities and patterns of legal regulation of insolvency of individuals to develop 

specific proposals to amend the law for the use of these changes in practice. The historical method was 

applied to study the order of the regulation for an amicable agreement in its historical development. 

A Comparative Legal Analysis of Three Legislative Acts of the Republic of Latvia 

In the Law of Latvian Republic ‘On the Insolvency of Undertakings and Companies’, which came into 

force in 1996, three possible ways exist to resolve the state of insolvency as envisaged for the debtors 

(legal entities). The first was the amicable agreement, the second the readjustment (financial 

rehabilitation), and the third, bankruptcy. According to the Law On the Insolvency of Undertakings 

(1996), the debtor is an undertaking or a company that is unable to fulfil its contractual obligations 

and, therefore, the law did not provide for the bankruptcy of an individual.  

The Act on Insolvency (2007) was the first legislation to regulate insolvency, not for legal entities 

only, but also for individuals. According to the Law of Latvian Republic Act on Insolvency (2007), 

insolvency of an individual requires a set of legal measures that aim to satisfy the creditors’ claims of 

the debtor’s property, as much as possible, and allow the debtor, whose property and income are 

insufficient to repay all obligations, to be released from the unfulfilled commitments and restore his or 

her solvency. In the articles of the Act on Insolvency (2007, the methods used to reach an amicable 

agreement, the requirements of its draft, and the procedure of its approval, as well as the consequences 

of reaching an amicable agreement, were legalized (Act on Insolvency, 2007, Articles 170 – 174). 

Thus, Latvian Laws, On the Insolvency of Undertakings (1996), and the Act on Insolvency (2007), 

provided ways for an amicable agreement or bankruptcy with the task to resolve the state of 

insolvency, expressed as a set of financial, legal, and organizational measures, and the aim to satisfy 

the creditors’ claims in a more complete way (including the possibility of an amicable 

settlement).With this, the Act on Insolvency (2007) had legislated a method of resolving insolvency as 

an amicable agreement for legal entities and individuals. 

Since November 1, 2010, the insolvency proceedings of individuals and legal entities in Latvia have 

been regulated by the Act of Insolvency (2010). According to this, legal entities (companies) in a state 

of insolvency are provided legal protection, including out-of-court legal protection. This possibility to 

reach an amicable agreement and claim readjustment were unavailable for all categories of debtors. 

The Act of Insolvency (2010) only provided one-way solution for individuals, the procedure of 

bankruptcy. Hence, there was disproportion between debtors. 

According to the Action Plan of Improvement of Cabinet of Minister's (2009), Latvian's current 

legislation failed to ensure the effectiveness of the insolvency proceedings and this led to the increased 

processing time and costs. For example, in accordance with the Act on Insolvency (2007), a creditors’ 

meeting was required to consider the possibility of using procedures for readjustment or an amicable 

agreement, and only then could they consider the declaration of a bankruptcy procedure. 
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Letter of Intent (2009) explained the need to streamline liquidation procedures to facilitate rapid exit 

of non-viable firms, and further improve the foreclosure process by addressing remaining 

inefficiencies that hinder debt resolution. 

In accordance with the action plan for the Latvian Cabinet of Ministers’ Implementation (2009), 

Action Plan of Improvement (2009) changes were initiated and then adopted to abolish the two 

traditional ways of resolving the state of insolvency: readjustment and amicable agreement reducing 

the risk for creditors. 

It should be noted that the Act on Insolvency (2010) provided convenience (reduced time of the 

process) and a significant reduction in the price of an individual’s insolvency, as well as an 

opportunity to save the pledged property through an arrangement with the creditors. A debtor in Latvia 

must pay a one-time fee to the administrator in the amount of two minimum salaries, which is twenty-

nine times less than was envisaged in the previous Act on Insolvency (2007). Hence, the individual’s 

plan of debt repayment can take from one to three and a half years, instead of the previous five seven. 

To help a legal entity, such as a debtor, dispose of debts and financial difficulties, the Act of 

Insolvency (2010) provided an opportunity to restructure debt through the procedure for legal 

protection of legal entities. At the start of the procedure for legal protection, the debtor is guaranteed to 

have judicial protection from individual creditors, a reduction in the number of claims, and a decrease 

in interest; it was also possible to reorganize companies. A debtor who had initiated negotiations with 

creditors before the trial, but was unable to reach an agreement with all creditors, had the opportunity 

to ask the court to develop a plan of legal protection using a majority of unsecured creditors. Thus, 

with the support of creditors, a legal entity could restore solvency. However, for the individual debtor 

the option of legal protection was unavailable. 

During the preparation of the Act of Insolvency (2010), the legal insolvency of individuals was not 

considered, and, therefore, the need to provide an opportunity to restructure their debts through the 

introduction of legal protection or a possibility for an amicable agreement, was not identified, as in the 

Act on Insolvency (2007). 

Individual Voluntary Arrangements  

Milan Bartoshek in Roman Law (1989) pointed to the well-known Ancient Rome form of resolution 

for property dispute transaction (from the Latin transigere, to dispute, to negotiate), as an amicable 

settlement and an out-of-court informal agreement where the parties cease dispute or remove legal 

uncertainty by mutual concession. The amicable settlement (transactio) could serve as the legal basis 

for various property problems. 

In modern law, an amicable agreement is a civil transaction, which commences immediately after the 

court approves the terms and conditions agreed by the parties. In creating this agreement, the parties 

cease to dispute and remove uncertainties in their legal relationship through mutual concession without 

needing to cancel, or annul it. 

The concept of amicable agreement is enshrined in the Law of Latvian Republic Civil Law (1937, 

Article 1881): “amicable settlement is an agreement according to which the legal relations from 

disputable or otherwise causing some doubts turn into indisputable and undeniable through mutual 

concessions of its participants”. 

The academician of the Latvian Academy of Sciences Professor Kalvis Torgans considered each part 

of the agreement fully or partially and refused its claim, instead defining a new one from the 

requirement for an amicable agreement (Dubure et al., 1998, р.91).   

Honorary Senator of the Supreme Court Gunars Aigars et al. (2011) considered an amicable agreement 

to be a highly successful completion of any civil case, where its conditions indicate it has been 

conducted without fraud, coercion, threat, or misleading, free will. Aigars (2011) considered the 

parties to know better factual circumstances of legal relations than that imposed by the Civil Procedure 

Law (Part 3 of Article 151) in the duty of the court to reconcile the parties. 

An amicable agreement, as the resolution of the state of insolvency had its own characteristics for 

insolvency (for bankruptcy law).  
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Consolidating legislation in various ways to resolve the state of insolvency has been a traditional 

approach. For instance, Bankruptcy Law and its resolution (Insolvency Act, 2006) of the Czech 

Republic provided the following ways in the event of a threat from debtor insolvency: bankruptcy, 

reorganization, debt relief and special ways to deal with bankruptcy. In case of reorganization, the 

court was provided with a permit of reorganization, and in case of debt cancellation, with a decision on 

debt relief.  

The associate professor of Moscow State University Karelina (2007) believed that an amicable 

agreement is a voluntary one between a debtor and creditors on settling a property dispute on certain 

conditions at any stage of a bankruptcy case in the arbitration court. 

In the law, On the Insolvency of Undertakings (1996, point 13 of Article 1), an amicable agreement is 

a decision on the state of insolvency, which is expressed as an agreement between creditors and a 

debtor on meeting the debtor’s requirements in the case and manner prescribed by law. In this case, an 

amicable agreement was permitted at all stages of insolvency before the auction of the debtor’s 

property. 

Article 77 of the On the Insolvency of Undertakings (1996) provided for the need to consider the 

possibility of an amicable agreement at the first meeting of creditors where signing was offered by the 

debtor or creditors. At the next meetings of creditors, the issue of the amicable agreement is to be 

considered only where it included into the agenda for the creditors’ meeting. The administrator was 

required to include the issue of the amicable agreement into the agenda for the creditors’ meeting. The 

draft of the amicable agreement, proposed by the debtor or creditors, was required to be transferred to 

the administrator, no later than three weeks before the scheduled date of the creditors’ meeting. 

In some countries, there are special regulations governing the restructuring of an individual’s debt. In 

Finland there exists the Act on the Adjustment (1993), which allows for improving the insolvent 

debtor’s financial position by a court decision concerning the debtor’s obligations for approving a 

program of payment that corresponded to his or her abilities. 

Thus, in accordance with the evaluation of the International Bank for Reconstruction and 

Development (The World Bank) in the Economy Profile (2016, p. 15), Finland ranked first out of 189 

countries in the overall ranking of the effectiveness of the insolvency proceedings. Insolvency 

proceedings in Finland lasts an average of 0.9 years, and the costs of the proceedings comprise 3.5 

percent of the value of the debtor’s property; and on average, 90.2 cents of every US dollar are 

returned in Finland. 

In Estonia, the Debt Restructuring and Debt Protection Act (2010) is used for restructuring 

individuals’ debts. Estonia has a fairly high rate of efficiency of insolvency proceedings 14 of 16, 

which indicates the high quality of the process and its compliance with international standards. 

In the UK, Keay and Walton (2003, p. 155) proposed “in the same way that companies may enter into 

company voluntary arrangements with their creditors, so too individuals may enter individual 

voluntary arrangements with their creditors and considered: 

the individual voluntary arrangements is a way to avoid bankruptcy (an IVA can even be approved 

after the debtor has been made bankrupt). It is more effective than a purely informal arrangement 

as, once it is approved, it will bind all the debtor's creditors. No one creditor of the debtor can 

break ranks and petition for the debtor's bankruptcy. (p. 155) 

The decision to reach an amicable agreement is usually accepted at the creditors’ meeting by a 

majority vote from the total number of creditors, in accordance with registry requirements, and is 

considered adopted where the majority of creditors have voted for it. This differs among countries, for 

example, in the UK, the decision transpires with a 75 percent affirmative vote from creditors on all 

liabilities and in Russian Federation, this requires a 100 per cent affirmative vote under the obligations 
secured by a pledge of the debtor’s property. 

Such legal regulation allows the debtor an opportunity to promptly deal with financial problems. It 

appears necessary to eliminate the gap in the law, which no longer allows an individual to legally 

resolve the issue of his or her solvency restoration through an agreement to settle a property dispute 

with the creditors. 
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An amicable agreement with creditors should be possible both before the application of insolvency to 

the court and after the declaration of insolvency, and at any stage of the process prior to the auction of 

the debtor’s property. However, in reaching an amicable agreement, the parties lose their previous 

rights and duties, in certain capacities, with commencement of the special terms of this agreement. 

This study proposes supplement to the Act on Insolvency (2010) with the Article 137.1. It proposes the 

Amicable Agreement with the following text:  

Amicable agreement is a decision on the state of insolvency, which is expressed as an agreement 

between the creditors and the debtor regarding the fulfilment of obligations before the auction on 

the debtor’s property of the debtor and should be made in written form. The agreement is signed 

by the debtor and one representative from the creditors elected at the creditors’ meeting. The terms 

included into the draft of an amicable agreement are determined by the creditors’ meeting. The 

terms of the amicable agreement should note the number of claims of each group of creditors. The 

following items may be used in the amicable agreement: 1) reduction in the number of claims; 2) 

waiver of penalty or interest, including default interest, either from the penalty and interest, or 

their reduction; 3) postponement of the execution of obligations. The powers of the creditor's 

representative to vote on the question of making the amicable agreement should be specifically 

provided in the letter of attorney. The amicable agreement is considered to be made if it has been 

voted for by: 1) more than two-thirds of the creditors, summarizing the main debt of each one, if 

the project foresees the satisfaction of the requirements of less than half of the amount of the main 

debt; 2) more than half of the creditors, summarizing the principal amount of each one, if the 

project foresees the satisfaction of the requirements of more than half of the total amount of the 

main debt. If the amicable agreement is not made, the creditors’ meeting should decide on the 

initiation of bankruptcy proceedings or other actions on the state of insolvency. The amicable 

agreement should commence after its approval by the court. The court has no right to change the 

content of the amicable agreement. The terms of the amicable agreement are obligatory to be 

observed by all creditors. After the approval of the amicable agreement by the court, the procedure 

in the case of insolvency finishes, and the termination of the amicable agreement between separate 

creditors and the debtor is not allowed. The creditor as well as the group of creditors may apply to 

the court for the cancellation of the amicable agreement, if the debtor fails to comply with the 

terms and conditions of the obligations stipulated by the amicable agreement. The question of the 

abolition of the amicable agreement is decided by the court. Simultaneously, the court may decide 

on the initiation of bankruptcy proceedings. In case of the cancellation of the amicable agreement 

the creditors whose claims have been settled by the amicable agreement, have the right to declare 

their claims to the debtor in the composition and in the amount stipulated by this agreement. 

Conclusion  

This study of the legal regulations of other European countries and the analysis of law enforcement 

practice has revealed that in the Act on Insolvency (2010) there is no resolution for the legal aspect of 

restructuring of an individual’s debts. Namely, individuals have no opportunity to use legal protection, 

within the framework of the insolvency proceedings, to reach an amicable agreement with creditors or 

to create another form of debt restructuring.  

Thus, in Latvia, the legislation governing an individual’s insolvency has gaps that deem the procedure 

inefficient and unavailable for certain individuals. To achieve efficiency in the process that is 

regulated by the Act on Insolvency (2010), it is necessary to eliminate gaps in the legislation. 

The objectives of this article were to explore the features of insolvency proceedings towards certain 

categories of debtors, and to elaborate special proposals for modernizing the legal regulation of these 

proceedings in terms of an individual in Latvia. This study has proposed an Amicable Agreement as a 

supplement to the Act on Insolvency (2010) with Article 137.1 
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THE IMPORTANCE OF CSR IMPLEMENTATION 
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Abstract: The last three decades of the twentieth century and the beginning of the twenty-first century were 

marked by the expansion of managerial ethics and social responsibility of business. Business ceased to be 

perceived in terms of profit being the sole interest of management, and ethical aspects were stressed more so in 

connection with the company’s management. Specific managerial ethical initiatives and activities leading from 

outside and inside the organization constitutes the concept of Corporate Social Responsibility (CSR), which 

comprises many factors. The aim of this paper is to summarize the positive impact of corporate social 

responsibility for business activities using secondary data from global surveys and then confirm the importance 

and benefits of corporate social responsibility for enterprises in the Slovak Republic using primary data.  
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Introduction 

Reflections on ethical behavior are increasingly being cited, and in recent times this has transmitted 

into the plane of business. The last three decades of the twentieth century and the beginning of the 

twenty-first century were marked by the expansion of managerial ethics and social responsibility of 

business. Business ceased to be perceived in terms of profit being the sole interest of management, 

while ethical aspects were stressed more so in connection with a company’s management. In 

professional circles, various recommendations and examples of ethical business practices, directed 

both inside (to employees) and outside the organization (to the environment and society), have been 

described (Veber, 2006). Specific managerial ethical initiatives and activities for leading outside and 

inside the organization constitutes the concept of Corporate Social Responsibility (CSR), which 

involves various factors.  

The current economic conditions of increasing globalization and corrupt practices could be included 

among the significant catalysts of the CSR application. Under these conditions there is a growing need 

for a stable environment given the increasing public interest about the transparency of corporate 

activities (Srpová & Kunz, 2009). In addition, companies may realize the importance of setting their 

own behavior rather than accepting a framework of authoritatively oriented regulations that are a 

response to inappropriate organizational behavior (Putnová & Seknička, 2007).  

The concept of CSR, in professional terms, is a continuous commitment by companies towards 

behaving ethically and in contributing to economic growth, while striving to improve the quality of 

life for employees and their families, as well as local communities and society as a whole (Trnková, 

2004). 

Literature Review 

Numerous academic literature, surveys, research, and studies emphasize the reasons for CSR 

implementation. Putnová (2004) and Putnová and Seknička (2007) presented three sets of possible 

reasons for adopting corporate social responsibility. Of these, the first is to avoid government 

intervention; it is better for companies to set their own framework of behavior than to accept 

regulation from the outside. The second reason is the need for self-regulation of business in response 

to growing economic power; large companies through their actions can provide models for smaller 

firms to emulate. The third reason is the changing public perception of business. Consumers, 

particularly in Western Europe, are increasingly interested in the background of the manufactured 

product they intend purchasing and are forever more seeking accessible information before they decide 

on their purchase or conversely, elect for a consumer boycott. 
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Petříková, Hofbruckerová, Lešingrová, Klesalová, & Hercík (2008), Kuldová (2010), Dytrt (2006), 

and Hohnen (2007) presented other possible reasons for adopting the CSR concept, such as, increased 

attractiveness to investors and long-term sustainability of the company. Other reasons include profit 

growth, increase of the company’s value, access to capital, greater transparency, and enhanced trust 

and corporate culture. In terms of production, they include creating new job opportunities, especially 

for members of the local community; attracting and retaining quality employees; increasing employee 

loyalty to the leadership and increasing their productivity; and creating an environment that enables 

employees to develop their full potential. From a marketing perspective, reasons include building a 

reputation and the resulting strong position in the market; gaining a competitive advantage and greater 

original brand resolution by the consumer; sales growth and customer loyalty; increasing value of 

intangible assets, e.g., goodwill, brand value, quality of products and services, and quality of 

management; direct savings resulting from the quality of products and services; improving ability to 

attract and build effective and efficient supply chain relationships; increasing efficiency, opportunity 

for innovation, learning and continuous improvement of the company, building of political capital, 

decreasing costs of risk management, and direct financial savings associated with environmentally 

friendly practices (Hlaváček & Hlaváček, 2008; Moravčíková, Stefanikova, & Rypakova, 2015; 
Bachanova, Corejova, & Rostasova, 2009; Hrašková & Bartošová, 2014; Majerová & Križanová, 

2015; Štefániková et. al, 2015; Nadányiová & Kramárová, 2013; Gregova & Dengova, 2014; 

Tokarcikova, Bartosova, Kucharcikova, & Durisova, 2014). Hohnen (2007) added that by applying the 

principles of CSR, companies could affect responsible consumption, which would lead to sustainable 

development. It is not only the consumers who, through the preference of some products and consumer 

boycotts, contribute to sustainable development, but also the responsible behavior of organizations. 
The companies have the choice as to whether their products will reflect consumers’ rights and comply 

with the principles of sustainable development or not. It is not easy to determine the conditions by 

which business obtains benefits from the introduction of socially responsible activities and which are 

necessary to maximize these benefits. Experts agree and point to the same or similar group benefits. 

Benefits of CSR strategies are usually difficult to measure because, in most cases, they are benefits of 

intangible nature that are not readily quantifiable (Trnková, 2006). 

There are numerous of international studies dealing with CSR that confirm its positive impacts and 

benefits for business. Research by the Faculty of Economics and Administration at the Masaryk 

University in 2007 involving 251 companies in the manufacturing and construction industry showed 

that the most common reasons for adopting CSR was the visibility and image of the company, 

improved promotion of positive events, and building trustworthy relationships, promoting beneficial 

and useful services in connection with advertising, and sense of responsibility and promotion of the 

“right and important things” with reference to moral principles. In summary, the ratio of marketing 

and ethical reasons for the adoption of CSR among companies is well balanced (Kašparová, 2009). 

Another survey of the economic benefits and long-term effects of corporate social responsibility on 

business was carried out in connection with the implementation of the CSR program of the Republic 

of Lithuania and the project of the United Nations Development Program “GATES: Social and 

Environmental Business Innovations”. One purpose of the survey was to identify the CSR factors 

generating economic benefit. In a summary of the results of the CSR economic benefits analysis, Ernst 

and Young Global Limited (2013) provided the following conclusions: 

 Most corporate CSR initiatives assessed in the survey yield benefits, i.e., generate a positive 

return on investment (45% on average); 

 The assessment of the economic return on SCR initiatives for separate CSR areas showed that 

the highest economic return was generated by initiatives in the area of personnel (133% on 
average) and the lowest by environmental initiatives (33% on average); 

 The highest return on CSR activities was identified in the companies where the corporate 

social responsibility activities were mostly interconnected with the overall strategy and 

business model of the company; and 

 The highest economic return was generated by the CSR initiatives where the implementation 

was result-oriented, i.e., no surplus activities are carried out without added value. 
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The respondents of the abovementioned survey were 142 managers who attended Harvard Business 

School’s CSR executive education program during the previous four years. The respondents were 

asked about the range, structure, and oversight of their firm’s CSR activities. According to the results 

of this survey, the CSR programs often improve efficiency and effectiveness. Thus, they may, but not 

always, increase revenue, decrease costs, or both. Examples include sustainability initiatives that 

reduce resource use, waste, or emissions, which may in turn reduce costs; and investments in 

employee working conditions, health care, or education that may enhance productivity, retention, and 

company reputation (Rangan, Chase, & Sohel, 2015). 

Caroll and Shabana (2010) dealt with a variety of reasons for considering CSR in their business case 

through a review of concepts, research, and practice. They reported potential benefits such as, 

reducing costs and risks, gaining competitive advantages, developing and maintaining legitimacy and 

reputational capital, and achieving win-win outcomes through synergistic value creation.  

Justifications for cost and risk reduction include the argument that engaging in certain CSR activities 

will reduce the firm’s inefficient capital expenditure and thus reduce exposure to risk. Competitive 

advantage is understood as a differentiation strategy; in that the focus is on how firms can use CSR 
practices to set themselves apart from their competitors. In this context, stakeholder demands are 

viewed as opportunities rather than constraints. Firms strategically manage their resources to meet 

these demands and exploit the opportunities associated with them for the benefit of the firm. This 

approach to CSR requires firms to integrate their social responsibility initiatives with their broader 

business strategies. Companies may also justify their CSR initiatives on the basis of creating, 

defending, and sustaining their legitimacy and strong reputations. A business is perceived as legitimate 
when its activities are congruent with the goals and values of the society in which the business 

operates. In other words, a business is perceived as legitimate when it fulfills its social responsibilities. 

The argument for creating synergistic value focuses on exploiting opportunities that reconcile differing 

stakeholder demands. Firms do this by connecting stakeholder interests and creating pluralistic 

definitions of value for multiple stakeholders, simultaneously. In other words, with a large enough 

cause, they can unite many potential interest groups (Caroll & Shabani, 2010).  

In this study, we examine the positive impact of CSR implementation in companies of the Slovak 

republic using a marketing survey to determine the importance and benefits of CSR for such 

companies. 

Data and Methodology 

The marketing survey was carried out during 2015 on a sample of 47 respondents from Slovak 

companies that had implemented a system of CSR. The survey was conducted to detect the level of 

exploitation of CSR in Slovak enterprises. One objective was to assess the advantages of using CSR 

by assessing the following research question: Is there a statistically significant relationship between 

the competitive position of the Slovak companies and their stage of CSR? To answer the research 

question we focused on the competitive position of the business representatives (the respondents). The 

business representatives had to rate questions displayed graphically on a six-point scale from “1” 

(unviable) to “6” (at a dominant competitive position). To detect the stage of CSR we used the scale 

proposed by Visser (2010). This viewed the evolution of business responsibility in five overlapping 

economic periods: Ages of Greed, Philanthropy, Marketing, Management, and Responsibility, with 

each typically manifesting another stage of CSR, namely, Defensive, Charitable, Promotional, 

Strategic, or Transformative (Visser, 2010). 

To confirm or reject the research relational, the survey questions were set based on the hypothesis:  

Between the competitive position of the Slovak companies and their stage of CSR there is no 
statistically significant relationship.  

A significance level α was determined at 0.05 and corresponded to 95% confidence interval. To 

calculate the test statistic, we used IBM SPSS Statistics software. 

Results and Discussion 

The results revealed at a significance level < 0.05, meaning the null hypothesis was rejected. Hence, 

the results show a statistically significant relationship between the competitive position of the Slovak 
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companies and their stage of CSR. Thus, a higher level of development of social responsibility in 

Slovak companies will likely provide the companies with a better competitive position in the market. 

Figure 1: Result of test statistics 

 

Source: Author 

Conclusion 

The concept of corporate social responsibility is adopted on a voluntary basis by organizations in 

Slovakia. Seemingly, there must be compelling reasons for an organization to adopt socially 

responsible behavior. Management spends much time and effort to implement corporate socially 

responsible when motivation for socially responsible behavior is determined by personal conviction of 

business entity (moral motivation) or outside pressure of conditions or requirements from influential 

persons or entities (motivation caused by external circumstances). Behavior in accordance with the 

principles of CSR opens an organization to opportunities that are advantageous both financial and non-

financial, the importance of which is realized in the long-term functioning of the organization. 

Acknowledgement 

This contribution is a partial output of scientific grant VEGA n. 1/0024/15 The Fundamental Research 

Perception of Corporate Social Responsibility as a Value for Customer. 

References  

Bachanova, P., Corejova, T. & Rostasova, M. (2009). The green issues of postal industry in Europe. 3rd Central European 

Conference in Regional Science, 901-905. 

Caroll, A. B. & Shabana, K. M. (2010). The Business Case for Corporate Social Responsibility: A Review of Concepts, 
Research and Practice. International Journal of Management Reviews, 12(1), 85-105. DOI: 10.1111/j.1468-2370.2009.00275 

Dytrt, Z. (2006). Dobré jméno firmy [Goodwill].  Praha: Afla Publishing.  

Ernst &Young Global Limited (2013). Survey of the economic benefits and long-term effects of corporate social 
responsibility on business. Retrieved from http://www.ey.com/LT/en/Home/PR_Survey-of-the-economic-benefits-and-long-

term-effects-of-corporate-social-responsibility-on-business 

Gregova, E. & Dengova, E. (2014). Integrated Transport System - A Form of Improving Public Passenger Transport. 2nd 
International Conference on Social Sciences Research (SSR 2014), Advances in Social and Behavioral Sciences, 5, 20 - 25.  

Hlaváček, J. & Hlaváček, M. (2008). Corporate social responsibility (CSR): Proklamace nebo ekonomická nutnost? 

[Corporate social responsibility (CSR): The proclamation or economic necessity?]. Politická ekonomie [Political Economy], 

12(5), 579-597. DOI:10.18267/j.polek.653 

Hohnen, P. (2007). Corporate Social Responsibility: An Implementation Guide for Business. Winnipeg: International 

Institute for Sustainable Development.  

Hraskova, D. & Bartosova, V. (2014). Process based Management in a Profile and Objectives of the Transport Company. 2nd 
International Conference on Economics and Social Science (ICESS), Advances in Education Research, 61, 109-115. 

Kašparová, K. (2009). Důvody angažovanosti v CSR. Vývojové tendence podniků V., Specifický výzkum Katedry 

podnikového hospodářství [Reasons for involvement in CSR. Development trends of enterprises V. Specific Research of the 
Department of Corporate Economy]. Brno: Masarykova univerzita [Masaryk University in Brno]. 

Kuldová, L. (2010). Společenská odpovědnost firem: Etické podnikání a sociální odpovědnost v praxi [Corporate social 

responsibility: business ethics and social responsibility in practice]. Kanina: OPS 



CBU INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 
MARCH 23-25, 2016, PRAGUE, CZECH REPUBLIC  WWW.CBUNI.CZ, WWW.JOURNALS.CZ 

 

 519 

Majerova, J. & Krizanova, A. (2015). Measurement of CSR performance - a necessary condition for effective corporate 
financial management. 10th International Scientific Conference Financial management of Firms and Financial Institutions. 

10, 725-732. 

Moravcikova, K., Stefanikova, L. & Rypakova, M. (2015). CSR reporting as an important tool of CSR communication. 
Procedia Economics and finance, 26, 332-338. DOI: 10.1016/S2212-5671(15)00861-8 

Nadanyiova, M. & Kramarova, K. (2013). Green marketing and its impacts on consumers' green purchasing behavior. 

International Scientific Conference on Marketing Identity: Design that Sells. 423-435. 

Petříková R., Hofbruckerová Z., Lešingrová R., Klesalová A. & Hercík P. (2008). Společenská odpovědnost organizací 
[Corporate social responsibility]. Ostrava: DTO CZ, s.r.o. 

Putnová, A. & Seknička, P. (2007). Etické řízení ve firmě: Nástroje a metody/Etický a sociální audit [Ethical Business 

Management: Tools and Methods / ethical and social audit]. Praha: Grada. 

Putnová, A. (2004). Sociální odpovědnost a etika podnikání [Social responsibility and business ethics]. Brno: CERM.  

Rangan, V. K, Chase, L. & Sohel, K. (2015). The Truth About CSR. Harvard Business Review. Retrieved from 

https://hbr.org/2015/01/the-truth-about-csr 

Srpová, J. & Kunz, V. (2009). CSR bychom neměli opouštět v době ekonomické krize [CSR should not abandon during the 

economic crisis]. Ekonomika a manažment [Economics and Management], 3(1), 64-73.  

Stefanikova, L., Moravcikova, K. & Nadanyiova, M. (2015). Corporate Social Responsibility as a Source of Competitive 

Advantage in Enterprises of the Slovak Republic. 3rd International Conference on Economics and Social Science (ICESS 
2015) Advances in Education Research. 86, 168-173. 

Tokarcikova, E., Bartosova, V., Kucharcikova, A. & Durisova, M. (2014). Automotive Company's Social Responsibility in 

Slovakia. 4th International-Business-Information-Management-Association Conference. I-IV, 2118-2127.  

Trnková, J. (2004) Společenská odpovědnost firem – kompletní průvodce tématem & závěry z průzkumu ČR [Corporate 

Social Responsibility - the Complete Guide to the theme & the findings of a survey of the Czech Republic]. Praha: Business 

Leaders Forum. 

Trnková, J. (2006). Rovné priležitosti jako součást společenské odpovednosti firem [Equal opportunities as part of corporate 

social responsibility]. Praha: Gender Studies.  

Veber, J. (2006). Management kvality, environmentu a bezpečnosti práce: Legislativa /Systémy/ Metody/ Praxe 

[Management of quality, environment and safety at work: Legislation / Systems / Methods / Practice]. Praha: Management 
Press.  

Visser, W. (2010). The Ages and Stages of CSR: From Defensive to Systemic Corporate Sustainability and Responsibility, 

CSR International Inspiration Series. 8, 1-2.  



CBU INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 
MARCH 23-25, 2016, PRAGUE, CZECH REPUBLIC  WWW.CBUNI.CZ, WWW.JOURNALS.CZ 

 

 520 

TAXONOMIES OF PHYSICS PROBLEMS IN PHYSICS EDUCATION 

Monika Hanáková1, Daniel Kluvanec2

 

Abstract: Taxonomies of physics problems serve as useful tools to define and analyze the requirements of 

pupils and students in solving physics problems and tasks. The connection between taxonomies of educational 

objectives is important, and these were considered in selecting taxonomies of physics problems. Different 

approaches to classification are briefly described in this article, as well as the importance of a balance of physics 

problems in instruction, according to the selected taxonomy. Two taxonomies of physics problems were chosen 

according to our criteria and then analyzed and described in detail. A Strengths, Weaknesses, Opportunities, and 

Threats (SWOT) analysis was performed on the tools as well as an example of the use of the tools on a particular 

physics problem.  

UDC Classification: 37.01/.02 DOI: http://dx.doi.org/10.12955/cbup.v4.808 

Keywords: taxonomy, physics problem, physics task, physics education research.

 

Introduction 

Physics problems, tasks, or questions in tests are one of the most widely used methods of checking and 

assessing knowledge of physics in education. Physics problems can be models of the physical world 

(Kluvanec, 2007), including situations from nature and techniques, and therefore, not only develop 

problem-solving skills, but also show the relationship between physics principles and life’s situations. 

According to Hobden (1999), Maloney (1994) physics instructors generally believe that problem-

solving leads to the understanding of physics and that it is a reliable way to demonstrate that 

understanding for purposes of evaluation (Gaigher, 2007). As McDermott (1991) and McMillan and 

Swadener (1991) mentioned, correct numerical answers do not necessarily imply that a corresponding 

level of conceptual understanding is reached, and this is often seen in the inability of students to 

explain the meaning of their own algebraic solutions of problems. A balance of physics problems that 

develop both low and high level skills should be carefully considered when planning physics 

instruction to improve this situation and for a systematic approach. Taxonomies of educational 

objectives with a high degree of generality are often chosen as the basis for evaluating the level of 

difficulty of physics problems.  

Different Approaches to Classification of Physics Problems 

Many authors from Slovakia, Czech Republic, and other countries deal with the classification of 

physics problems, tasks, or questions. Physics problems can be classified into various types depending 

on certain criteria (e.g., number of solutions and the form of presenting problems), as published by 

Kašpar et al. (1978). However, in our experience the classification of physics problems according to 

their difficulty for a particular group of students is often more important than the particular type of 

problem, in terms of physics instruction. 

In textbooks, the more difficult physics problems are simply distinguished by a special sign. However, 

as Redish, Scherr, and Tuminaro (2006) mentioned, problems that appear to be simple to physicists or 

physics teachers and instructors are not often seen that way by students. Therefore, more detailed 

approaches have been suggested.  

The first approach in the classification of physics problems according to their difficulty is 

characterized as analyzing students’ solutions and success in solving physics problems. This is usually 

quantified by either a mark or number of gathered points, as Kluvanec (1997) mentioned, or the 

number of students who can solve the physics problems, as suggested by Volf (2004). An alternative 

approach of evaluating the different level of questions and corresponding answers in a range of 

educational settings (Buick, 2010) was provided by Biggs and Collis (1982) as Biggs SOLO 
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Taxonomy, where SOLO means Structure of Observed Learning Outcomes. The main consideration in 

this taxonomy of five levels is the number of connections, namely, the relationships within or beyond 

the subject area, and the ability of students to demonstrate these in written solutions.  

On one hand, success and the quality of students’ solutions can be an important indicator of the 

difficulty of physics problems. On the other hand, as Kluvanec (1997) mentioned, the information 

about the group of students that it provides may have more relevance than that of the physics problem 

itself.  

Teachers, however, need a tool to identify the level of probable difficulty of chosen physics problems 

before using them, without the need to analyze the solutions of students. Taxonomies of educational 

objectives are such tools and these have a high degree of generality, i.e., they are not subject specific. 

Krathwohl (2002) characterized them as a framework for classifying statements of the expected or 

intended results of student instruction. In general, they are a classification system of levels, where each 

level is a pre-requisite for the next one. Bloom Taxonomy, including its modifications and variations, 

is one that is widely used in course development, where a range of physics questions, as well as 

problems, are considered and categorized by the level of knowledge and understanding that is required 
for a successful answer (Buick, 2010). Applications of this approach have resulted in creating further 

taxonomies of physics problems or models of classifying physics problems.  

Selection of Taxonomies and Models of Physics Problems  

There is a variety of taxonomies available and those with analyses of advantages and disadvantages 

with an example, could be useful for teachers. Classification of educational tasks suggested by 

Tollingerová et. al. (1986), in a close coherence with Bloom Taxonomy, has been applied in many 

fields to date. It consists of five main types and 27 subcategories considering operational structure. A 

few examples of its application in physics problems was presented by Žák (2011).  

The main objective of this article is to present and implement method in selecting the most appropriate 

taxonomy that was primarily created for evaluating physics problems in educational settings. To 

achieve this, the Strengths, Weaknesses, Opportunities, and Threats (SWOT) analysis was performed. 

As it was not possible to analyze possible taxonomies, we chose two that fulfilled criteria we had 

defined as the most important for educational settings, namely, C1: taxonomies of educational 

objectives should be included in the taxonomies of physics problems, C2: verification in physics 

education research, C3: applicability in primary and secondary schools, and C4: no necessity to 

analyze the success of students’ solutions  in considering the level of physics problems according to 

this taxonomy.  

Taxonomy of Introductory Physics Problems (TIPP) 

The Taxonomy of Introductory Physics Problems (TIPP) is a classification of physics problems in the 

context of introductory physics courses. It involves a database containing text-based and research-

based physics problems that explain their relationship to cognitive processes and knowledge. 

Teodorescu, Bennhold, Feldman, and Medsker (2013) described this taxonomy using examples of 

classification and discussed its validity and reliability (Figure 1). 

As the basis of the TIPP, the New Taxonomy of Educational Objectives (NTEO), by Marzano and 

Kendal (2007), was chosen. The NTEO satisfied all criteria defined by the authors of TIPP. First, it 

addressed problem-solving in the list of cognitive processes. Second, it involved both knowledge 

domains and cognitive processes that have been identified by physics education research (PER) as 

relevant for physics problem solving. Third, it distinguished between the cognitive processes and the 

knowledge involved in the problem solving. It also assumed that students will have no previous 

exposure to the particular (or similar) problem and have only basic relevant knowledge. There is the 

belief that a student who solves the same problem many times engages in different cognitive processes 

to that of a student who sees it for the first time. The application of the NTEO consists of three 

systems of thinking (cognitive, metacognitive, and self-system divided into six levels) and three 

knowledge domains (information, mental, and psychomotor procedures). The TIPP is focused on a 

cognitive system of thinking and on information and mental procedures, and is designed for pen-and-

paper tasks. Characteristics of domains, as well as subcategories of cognitive system (both for 

information and mental procedures), are shown in Figure 1 and a SWOT analysis in Table 1. 
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Figure 1: A scheme of the Taxonomy of Introductory Physics Problem (TIPP) 

 

Source: Elaborated according to Teodorescu et al. (2013) 

 

 Table 1: Strengths, Weaknesses, Opportunities, and Threats (SWOT) analysis of Taxonomy of 

Introductory Physics Problems (TIPP) 

Strengths Weaknesses 

It satisfies our criteria of  

C1: NTEO* is used, one of the latest modifications 

of Bloom Taxonomy,  

C2: physics problems from PER**,  

C3: applicable in primary and secondary schools 

after consideration, and 

C4: well as defined method of classification with 

examples for every type 

For physics tasks, where the method 

of solution is known by solver, other 

factors could be considered 

Tool with measured validity and reliability 

Opportunities Threats 

Similar approaches (the source taxonomy NTEO) could be 

used for primary and secondary schools as pupils and 

students, as we consider that pupils on lower level have 

only basic relevant knowledge compared to the procedures 

and knowledge used at higher levels (as was the assumption 

for university physics introductory courses) 

Using this taxonomy by teachers, 

could be more complicated as the 

categories defined in NTEO are not 

as widely known as Bloom 

Taxonomy and the characteristics of 

subcategories should be carefully 

studied  

Notes: *NTEO – New Taxonomy of Educational Objectives; **PER – Physics Education Research 
 

Source: Author 
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Model of Bloom Taxonomy, Mathematical Models, Scope of Themes and Convergence (BMTK) 

This BMTK model was created because of the need for an objective but simple way to evaluate 

physics problems according to cognitive operations and performance of students for problem solving. 

It is based on the original Bloom Taxonomy, represented by the letter “B”. Three elements of 

Creativity and Performance Features (CPF) are then considered, namely, “M” for mathematical 

models, “T” for scope of themes, and “K” for convergence or divergence of physics problem. These 

components are based on the previously published characteristics of solving physics problems by 

Kluvanec (1997). They were adopted for simplicity of a model and the assumption that an objective 

identification was possible. For example, when subcategories are identified in the physics task or 

problem, the highest attainable value of index is written, instead of the letters BMTK, as 2X10 (Figure 

2).  

Figure 2: Model of Bloom Taxonomy, Mathematical Models, Scope of Themes and Convergence 

(BMTK) 

 

Source: Rakovská and Dežerický (2002) 

The indexes, either numbers or the letter “X” (Figure 2), define the subcategories of elements of CPF. 

Indexes provide the teacher with important information about the chosen physics problem without the 

need to solve or analyze it. The SWOT analysis of this model is shown in Table 2.  

Table 2: Strengths, Weaknesses, Opportunities, and Threats (SWOT) analysis of model of Bloom 

Taxonomy, Mathematical Models, Scope of Themes and Convergence  (BMTK) 

Strengths Weaknesses 

It satisfies our criteria of 

C1: Bloom Taxonomy included,  

C2: research at grammar school,  

C3: useable,  

C4: possible to classify physics problems before using 

them in instruction as far as the system of active verbs is 

described and analysis of possible solutions can be done 

Identification of the value of indexes of M, T 

elements can vary because of slight differences of 

the order and understanding of mathematical 
models and themes (the problem can be solved by 

defining model of curriculum used) 

Observed agreement between this model and the other way of 

assessment of students’ performance at grammar school  

Examples of this method analyzed 

Opportunities Threats 

It can be used as a tool for reformulating physics problems While using this model by teachers to classify 

group of physics problems their indexes can vary 

according to their experience 

Two-dimensional revised Bloom Taxonomy could be chosen 

for deeper analysis 

Level of creativity is not defined here 

 

Source: Author 
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Example of Classification According to TIPP and model BMTK 

An example problem from Teodorescu et al. (2013) is:  

A cart of mass m moves with a speed v on a frictionless air track and collides with an identical cart 

that is stationary. If the two carts stick together after the collision, what is the final kinetic energy 

of the system? (p. 6) 

The method of classifying this example in TIPP involves identifying the highest complexity in the 

cognitive process necessary to solve the problem. Categories for both information and mental 

procedures, defined in Teodorescu et al. (2013) and presented in Figure 1, are identified for every 

classified physics problem. This example is classified by “I” as 2 and “MP” as 1, where “I” stands for 

information and “MP” for mental procedures.  In a more detailed approach subcategories and their 

indexes are analyzed. Only those subcategories identified in a physics problem are considered in 

classification of it, sometimes omitting few subcategories if these were not requested in a particular 

physics problem.  More detailed classification of example problem is provided by following 

subcategories (see Figure 1) for information (I): 1a) recalling the concepts of mass, velocity, 

momentum, and kinetic energy; 1b) integrate facts where key elements need to be taken into account, 

and 2b) representing information where the highest is 2 for comprehension. Regarding mental 

procedures (MP), the student needs to execute (1b), draw an appropriate picture, write conservation of 

momentum law, solve for velocity, and calculate the kinetic energy (Teodorescu et al., 2013). 

As an example, the BMTK model could illustrate a problem in secondary education as 2110. In brief, 

for the question “what is the final kinetic energy?”, the model components could be B = 2 for 

comprehension, with the active verb “is”, which in this case means “to execute”; M = 1 for an 

equation of mathematical models from primary school or the actual grade; T = 1 to 2 for a theme from 

one or two chapters (depending on curriculum); and K = 0 for a convergent problem. 

Discussion 

The main distinctive features of TIPP and BMTK taxonomies of physics problems were compared by 

SWOT analysis (Table 1, Table 2). Both taxonomies fulfil our defined criteria. Wider utilization of 

them in educational settings can be realized after providing a brief introduction for teachers. Vital 

information about physics problems, which are planned to be solved by students, needs to be 

understood by users of selected taxonomy. Classification of physics problems slightly depends on the 

experience of teachers with classifying physics problems according to a certain taxonomy.  

We also identified the main differences between TIPP and BMTK according to SWOT analyses. First, 

they differ in a selected modification of Bloom taxonomy (Bloom Taxonomy for BMTK and the 

NTEO for TIPP). Second, information provided to teachers or solvers of classified physics problems 

differs as well. Creative and Performance Features are expressed only in BMTK. Knowledge and 

mental procedures are clearly expressed and distinguished in TIPP. 

The choice of the best taxonomy of physics problems was the main objective of this article. We 

consider TIPP to be the best taxonomy for educational purpose. It enables teachers to plan whether 

knowledge or certain algorithms are needed to be revised, practiced or assessed. However, an extra 

information about the difficulty of requested mathematical operations would be beneficial, as it could 

be an obstacle in solving physics problems for less skilled students.  

Conclusion 

In this article, we endeavored to show the importance and usefulness of taxonomies of physics 

problems in physics education. Taxonomies are useful tools for planning physics instruction and in 

assessing students. Selecting the most appropriate one can be achieved by using criteria for a particular 

purpose. The characteristics of selected taxonomies, the BMTK model and the TIPP, were compared 

using SWOT analyses. For teachers and instructors, searching for a simple tool of classifying primary 

and high school physics problems, where one-dimensional Bloom taxonomy is sufficient for defining 

physics problems, the BMTK model, is suitable. Moreover, it can provide information about the 

required performance, although this depends on the particular curriculum, as values of indexes vary 

with the chosen grade. The taxonomy, known as TIPP, is primarily used for university introductory 
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courses and, in our opinion, is applicable at high schools. Its advantage is the clear distinction between 

the attained levels in cognitive processes and knowledge domains that can be identified using this 

method. The selected and mentioned taxonomies are not the only tools that are appropriate for physics 

education, but approaches shown in this study for analyzing such tools can be useful for choosing the 

most appropriate one for a particular purpose.  
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SCIENCE COMMUNICATION ROLE IN DEVELOPMENT OF COOPERATION 
BETWEEN UNIVERSITY AND INDUSTRY IN LATVIA 

Justīne Vīķe1 

 

Abstract: Transfer of results of scientific research to society for discussion and consumption is nowadays one of 

scientists’ responsibilities. Along with the change of roles of scientific institutions, scientists have also become 

obliged to distribute results of scientific research, not only within their own community, but also to the part of 

society that does not consist of specialists in the respective field of research, and that consists of potential 

consumers of the results of scientific research, including industry as potential commercializers of the research 

result. 

The objective of the research was the identification of factors affecting the transfer of results of scientific 

research to industry (commercialization of science) and the science communication process. Both secondary and 

primary data were used in the research. Primary data was acquired by semi-structured interviews with experts 

from industry, university and government.  

Several factors affecting the commercialization of science have been identified in the situation of Latvia. There 

is no motivational system for scientists regarding the organization of science communication in Latvia, but the 

science communication role is essential for cooperation between university and industry.  

UDC Classification: 316 DOI: http://dx.doi.org/10.12955/cbup.v4.809 

Keywords: Science communication, commercialization, R&D, R&I, RRI, technology transfer.

 

Introduction 

Introduction of innovative products or services to the market or their commercialization is one of the 

most important issues for the development of the national economy, expanding cooperation to external 

markets. Today, the development of innovative products and services is becoming technically more 

difficult to evolve, and important creators of such products are scientists at universities and research 

institutes who secure the exchange of knowledge. In the Latvian situation, involvement of scientists in 

innovative product development can specifically ensure economic growth and development of the 

national economy. However, for several years after The Innovation Union's performance scoreboard 

for Research and Innovation, Latvia was recognized as a "modest innovator" in the field of new 

developments among countries of the European Union; thus it can be concluded that there are several 

barriers that affect the involvement of science in the development of the Latvian national economy. 

Science is at the centre of public debate, especially in debate on the role of science in the creation and 

implementation of new innovations. Debates are being held on scientific responsibilities, relations 

with social, political, and economic institutions, as well as on legal and administrative measures to 

regulate scientific inventions, facilitating their development. These processes involve several parties, 

including university, industry, society, and government. Science, which is being organized in an 

economic era of "supply and demand", faces several challenges, partly included in the university’s 

"Third Mission". One of the challenges is provision of communication processes for dissemination of 

new knowledge; thus it is necessary to identify if science communication is one of the new tools for 

dissemination of knowledge, to provide a common platform for cooperation between the university, 

industry, the public, and the government to create new innovations. 

Literature review  

Today, one of science's tasks is to participate in promotion of innovation development, thus 

contributing to the development of the national economy. Historically, scientists have not had a central 

role in the promotion of innovation development, and their focus has mainly been the development of 

fundamental sciences, but there is growing emphasis on a scientist's social and economic 

responsibility. As indicated by Kunda (2011), this marks the transition from isolation from socio-

economical processes to an innovative interaction outside academia. However, this transition does not 

automatically provide new innovations, because there are also a number of challenges in the 

organization of research and development (R&D) processes. Huňady and Orviská (2014) indicate that 
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R&D results in innovations that ensure economic growth, and thus the R&D process is a precondition 

for the development of sustainable long-term economic growth. It is often stressed that the R&D 

process has to be implemented in cooperation between university and industry, but outside academia 

there are often new rules and other survival principles. Therefore, it is necessary to determine the roles 

and responsibilities of the parties involved, not only in collaboration between university and industry, 

but also in interaction between government and society. The Triple Helix model (Etzkowitz & 

Leydesdorff, 2000) theoretically determines the cooperation between university, industry, and 

government to successfully develop innovation, but because of the growing involvement of society in 

the development of innovation processes, there is need to use a Quadruple Helix model. Carayannis 

and Campbell (2012, p.1) point that this is the model “through which government, academia, industry, 

and civil society are seen as key actors promoting a democratic approach to innovation through which 

strategy development and decision-making are exposed to feedback from key stakeholders, resulting 

in socially accountable policies and practices”. 

As indicated by Jucan and Jucan (2014), the connection between science as an institution and society 

is very important, because science is a driving force for social, economic, and political progress. 
Scientific representatives need to inform society about the main results of research that is financed 

from public funds, thus allowing the concerned part of the public to keep up with scientific progress, 

however, a closer relationship between science and industry, as promoted by the government, may be 

called into question with regard to scientific objectivity and the openness of scientific communication 

(Jucan and Jucan, 2014). It should be noted that contract research paid for by the private sector, does 

not envisage the transfer of research results to society in the initial stage, but society often gets those 

results in the form of new products. This raises a new debate on the commercialization of science, for 

example, in contract research for the private sector or the commercialization of the results of scientific 

research. There are two diametrically opposed views, one that commercialization of science is 

necessary, and the other that it is not, explaining that “academic inventions suggests that research and 

inventive activities are competing for the scientist’s limited time, which implies that more inventing 

comes with less research output” (Buenstorf, 2009, p. 282). Although research and business can 

compete for the scientist's limited time, the relationship between research, development, and 

innovation can be effective if bilateral cooperation is ensured. This involves an exchange of 

knowledge, where the scientist is an expert from the side of research, but the industry is the expert 

from the side of development, and the cooperation results in innovation and a new product or service. 

Researchers Callagher, Horst, and Husted (2015) point out that scientists are sometimes skeptical 

about the growing connection between the university and industry, but that ‘New School’ scientists 

participating in commercial activities in science embrace science communication.  

Commercialization of scientific developments is directly determined by the scientist's involvement in 

this process and resultative communication between the parties involved. Under pressure from 

globalization it is impossible, for example, to carry out commercialization individually, since there are 

several interested parties involved which have to be informed about the process. The speed of 

development in science depends on how efficiently scientists communicate and forward scientific 

results both to professionals and non-professionals who want to introduce these results in the market 

(Björk, 2007). By disseminating knowledge scientists influence public awareness of the problem, and 

receive feedback on public interest in the particular field of research. This relationship is defined by 

the science communication processes. The term ‘science communication’ “encompasses 

communication between: groups within the scientific community, including those in academia and 

industry, [..] industry and the public” (Office of Science and Technology, the Trustee of the Wellcome 

Trust, 2000, p. 12). It should be noted that the concept of science communication is a general one, and 

so to describe a particular relationship between science and society it is necessary to distinguish 

between a number of science communication approaches: public awareness of science, public 
understanding of science, or public engagement with science and technology (PEST). The PEST 

approach indicates more specifically the public and science cooperation in the creation of new 

knowledge and developments. Industry and government are also involved in the communication 

process. As mentioned by Bielak, Campbell, Pope, Schaefer, and Shaxson (2008, p. 201), it is 

important today to encourage cooperation between different audiences: “science users and decision 
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makers, the scientific community, public organizations and individual citizens”; hence science 

communication can provide the dissemination and use of scientific community knowledge.  

Hornig Priest (2008) examined the processes of the global economy which require public access to 

knowledge. Access to knowledge, in part, is provided by science communication. It is important to 

look at science communication interaction with technology transfer, since it is one of the main stages 

of the innovation process, and based on the practical application of knowledge. Rogers (2002) that 

technology transfer is the process of using information that can be described as a two-way 

communication process in which, for example, members of the public can actively seek information 

on possible solutions to their problems from the R&D processes and involved institutions. Günsel 

(2015) explains that the value of technology transfer is growing and the effectiveness of technology 

transfer becomes more dependent on the knowledge communication and sharing process.  

The Responsible Research and Innovation (RRI) strategy (Directorate-General for Research and 

Innovation Science with and for Society, 2015, p. 10) explains how the abovementioned institutions 

should cooperate to promote innovation development, and stating that “societal actors work together 

during the whole research and innovation process in order to better align both the process and its 
outcomes”. The RRI key factors are public engagement, gender equality, science education, open 

access, ethics, and governance (Directorate-General for Research and Innovation Science with and for 

Society, 2015).  

World practice shows that in order to organize the university's ‘Third Mission’, including 

commercialization of science in collaboration with industry, Technology Transfer Offices (TTO) are 

established. Clarysse, Wright, Lockett, Van de Velde, & Vohora (2005) indicated that in research, 

collaboration of university and industry was characterized by the involvement of TTO.  

In Latvia, TTO started its operations in 2008, during the European Union (EU) fund 2007–2013 

planning period, stating that TTO was a structural unit of the university that supports and promotes 

knowledge and technology transfer activities and is responsible for establishing and maintaining 

external relations with the private sector, providing information on research activities and experience 

of the university (The Ministry of Economics of the Republic of Latvia, 2016). The TTO support 

program was financed from public means until December 31, 2013.  

Data and Methodology 

The objective of the research was the identification of factors affecting the transfer of the results of 

scientific research to industry (commercialization of science) and the science communication process. 

It is important to identify the role of science communication in the promotion of cooperation between 

university and industry. Commercialization of science and the science communication process is 

viewed through the prism of TTO. 

The research used both secondary and primary data. Secondary data units were researches, statistical 

data, and regulations in order to characterize the commercialization of science and the role of science 

communication in transfer of the results of scientific research to industry. Primary data were obtained 

from semi-structured interviews with experts. In-depth interviews were conducted with parties 

involved in the commercialization of science. Data were obtained from 11 informants: scientists, 

industry representatives, representatives of TTO, The Ministry of Economics of the Republic of 

Latvia, The Ministry of Education and Science of the Republic of Latvia, and The Investment and 

Development Agency of Latvia and scientific institutions (universities). During the research, no 

limitations for data collection and processing were identified.  

Results and Discussion 

The research identified a number of factors that affect the commercialization of science (Vīķe, 2014). 

Most of the informants recognized that the factor that most affects the R&D cooperation is the lack of 
cooperation between scientists and entrepreneurs. Common trends indicate that cooperative practices 

are not formed because a number of scientists lack understanding and knowledge of their role in 

development of the national economy, as well as a lack of contacts with the private sector (especially 

abroad). In turn, industry lacks innovative manufacturing companies. This trend is also confirmed by 

the Ministry of Economics of the Republic of Latvia (2016), because the R&D capacity of Latvian 

companies is insufficient to provide the creation of new competitive advantages and ensure the long-
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term growth of companies, and because the structure of the Latvian national economy is composed of 

small and medium-sized enterprises (SME). 

As the informants recognized, in practice cooperation between the university and industry is 

fragmentary; however, this form of cooperation often is not made public because it is a competitive 

secret. However, in Latvia, during the 2014–2020 EU funds planning period, the operational 

programme ‘Growth and Employment’ amendment with an aim to increase private sector investment 

in R&D was implemented with four support activities, one of which was the Innovation vouchers for 

SMEs. The Innovation vouchers provide support for SME innovation capacity building, considering  

that  the  Innovation vouchers “aims  to  overcome  an  information  barrier  between  SMEs  and  

knowledge  institutions” (Organisation for Economic Co-operation and Development, 2010, p.5), also 

university and other scientific institutions. 

One of the instruments mentioned by some of the informants that ensured communication between 

stakeholders was development of a scientific competence database, which contained scientific 

services, commercialization offers and partner searches, and examples of good practice (Vīķe, 2014). 

However, it should be stressed that a competence database should be centralized, and not created 
within the framework of each university and research institute. In Latvia, the centralized information 

space on scientific achievements that is being created is fragmented; therefore, it may be difficult for 

the public and industry to obtain necessary information on the achievements and proposals of science. 

If information does not reach the target audience, there is also no feedback provided, but in this respect 

it should be noted that today the challenges explored should be aligned with the demands of society 

and industry. For these processes to be as successful as possible, the policy-makers, together with 
scientific institutions, should provide a motivational system for the involvement of scientists in the 

promotion and communication of science. Science communication can be used to create awareness 

about possible cooperation; thus it can be argued that private funding for R&D depends on how 

successful the science communication will be organized. However, in Latvia there is no motivational 

system for organization of science communication.  

Björk (2007) and Vīķe (2015) note that scientists are keen to share their knowledge, not always for 

profit, but also for the acquisition of new contacts and reputation building. Thus, while scientists are 

engaged in the ‘Third Mission’, there are other interests besides profit, but the motivational system in 

universities and research institutes is necessary, to facilitate collaborative practice with industry 

representatives. As stated by some informants, scientists gained science popularization (not science 

communication), partly from implementation of research projects financed from EU funds, because 

during the implementation of the project any publicity activities had to be planned. However, the two 

activities should be distinguished between project publicity and transfer of the results of supported 

research projects, because the difference is significant. 

Informants also noted that the support instrument that has promoted the recognition of change of the 

role of scientists is the TTO. The majority of informants noted that the implementation of TTO has 

also created understanding of the involvement of scientists in the process of commercialization and 

transfer of the research results to the groups existing outside academia, such as industry. 

Conclusion 

From the research it can be determined that science communication is one of the new tools of 

dissemination of knowledge, and provides a common platform for cooperation between the university, 

industry, the public, and the government, but in the case of Latvia, during the EU fund planning period 

for 2007–2013 a systematic science communication strategy was not organized. The research 

identified a number of barriers to commercialization of science, including  the lack of cooperation 

between scientists and entrepreneurs, scientists lack understanding and knowledge of their role in 

development of the national economy, the lack of contacts with the private sector and organization of 

cooperation between the university and industry during the R&D process. In the case of Latvia, 

science popularization activities were undertaken, which, in contrast to science communication, do not 

elicit feedback from the public and industry representatives. 
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USER ADOPTION OF MANDATORY E-GOVERNMENT SYSTEMS: NOTARIAL 
SYSTEM IN ALBANIA, AN EMPIRICAL ANALYSE 

Agim Kasaj1

 
Abstract: E-Government has high priority for governments worldwide, with much effort and money being 
invested into government digital initiatives. For such efforts to be worthy, a high rate of adoption of e-
government is needed. Technology adoption is one of the most mature areas in information technology (IT) 
research and many adoption models have been developed for this purpose. Most studies in this field have been 
focused on voluntary use of systems and mainly from a business context, with minor emphasize on an e-
government. A major distinction between technologies of e-government and other online technologies, is that the 
use of certain e-government technologies is mandatory, rather than voluntary. This paper provides a short 
introduction of e-government, followed by a review of the most well-known information technology (IT) 
adoption models at the individual level. Using previous research results, the study will identify the determinant 
constructs and their relationship for adoption of the digital notarial system of Albania. Finally, the paper 
proposes a theoretical framework for private professional adoption of mandatory e-government information 
systems. 
UDC Classification: 658.3, DOI: http://dx.doi.org/10.12955/cbup.v4.810 

Keywords: e-government, technology adoption, notarial system, Albania, mandatory use. 

 
Introduction 

Notarial services play a crucial role in the well-functioning of modern countries. In direct and indirect 
ways, it serves to ameliorate and respond to governments, businesses, and citizen’s demands.  
Considering life dynamics, possibly everyone at some stage will need to obtain notarial services, such 
as, business contracts, power of attorney, real estate purchase, attestations, credit loans, written 
declarations, company statutes, and testaments, especially in countries that operate under civil law. 
The range of notarial services is expanding, as legislation of countries becomes more complex and the 
free movement of people, services, and goods are promoted between countries and regions throughout 
the world. 
There are two main types of notaries in the world: 1) common-law notaries (i.e., public notaries), 
found in United States of America, Canada, United Kingdom, and Australia and 2) civil-law notaries, 
found in most European countries and Latin America. The notaries in civil law are well trained, 
government-licensed private professionals (Malavet, 1995). In comparison to common-law notaries, 
civil-law notaries have greater legal power. The Albanian notarial service is a civil-law type. This 
means that notaries in Albania have strong legal power (similar to judge decisions) and can affect 
many aspects of business and individuals’ lives. Many legal services have a monopoly on the notaries. 
As in all other service businesses, the notarial service needs to adapt to the digital era and embrace its 
challenges. In Albania, the notarial service has been part of the national strategies and objectives for 
the digitalization of services offered to citizens, businesses, governmental institutions, and third 
parties. 
In view of Albania’s European integration agenda, great emphasis has been placed on automation and 
information and communication technology (ICT) to provide more effective services for the 
population as well as prevent corruption. Nevertheless, the adoptions, effectiveness, and efficiency of 
e-government services in Albania remain a critical issue, upon which neither the government nor the 
private players have devoted sufficient time nor effort in monitoring and measuring such. Thus, it is 
necessary for all e-government services to be critically discussed, systematically measured, and 
monitored with unbiased methodology. As a response, this study aims to identify the determinants in 
adopting use of the digital notarial service of Albania and proposes an adapted theoretical framework 
for private professional adoption of mandatory e-government information systems. 

																																																																				
1 Agim Kasaj, Faculty of Economics and Information Technology, European University of Tirana, Albania, 
akasaj@gmail.com 
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A major distinction between e-government systems and other online technologies, such as, e-
commerce, is that the use of certain e-government technologies is mandatory, rather than voluntary  
(Warkentin, Gefen, Pavlou, & Rose, 2002). Digital notarial is a notable example of a mandatory e-
government technology in which the notaries are required by law to use the system and digitally 
archive the legal documents they produce, as well as their transactions. While prior research has been 
focused primarily on voluntary technology from the consumer context, this work focuses especially on 
mandatory e-government services.  
This paper provides a short introduction of e-government, followed by a review of the most well-
known information technology (IT) adoption models, and based on previous research results, identifies 
the determinant constructs and their involvement in adopting a digital notarial system. The study 
focuses on the perspective of e-government by studying the factors that explain the system adoption of 
digital notarial system by end users. The end users of this system are notaries, trained private 
professionals who are licensed by the government.  
E-Government and Digital Notarial 

The digital notarial system is a governmental service, despite being offered by private professionals. 
E-Government involves the use of ICT by the government for providing information and public 
services to the people (United Nations Department of Economic and Social Affair, 2014). E-
Government is described as “the use of technology to enhance access to, and delivery of, government 
services to benefit citizens, business partners, and employees at local, municipal, state and national 
levels” (Deloitte Research, Deloitte & Touche, & Deloitte Consulting, 2000). E-Government includes 
electronic interactions of three types, i.e., government-to-government (G2G); government-to-business 
(G2B); and government-to-consumer (G2C).  
E-Government implementation can significantly increase benefits, such as, improved efficiencies; 
greater access to services; greater accountability, transparency, and citizen empowerment; lowered 
costs; time for services; improved interactions with citizens, other government organizations, 
businesses, and industry; and better relationships between government and the private sector (Gupta, 
Dasgupta, & Gupta, 2008). Increased use of e-government by citizens also leads to increased trust in 
local governments and to positive attitudes towards e-government processes. In contrast to traditional 
government processes, “e-government is notably characterized by (a) the extensive use of 
communication technology, (b) the impersonal nature of the online environment, (c) the ease by which 
information can be collected, processed (data-mined), and used by multiple parties, and (d) the 
newness of the communication medium” (Warkentin et al., 2002, p. 2).  
The government of Albania implemented a digital notarial system for the first time in 2012, as part of 
the Digital Albania Initiative. This system was disruptive to the way the notaries previously worked to 
comply with legal requirements. The notaries had to switch from 100% manual work to a digital 
system where use was mandatory. Every notary was given access to the digital notary system where 
they had to register all their daily transactions and archive all legal documents they produced. By 
using this system, they had to communicate with other governmental institutions to obtain documents 
for specific services to the citizens. 
Existing Models of Technology adoption 

Technology adoption is one of the most mature areas in information technology (IT) research and 
numerous models have been developed for this purpose. These models are grouped into two types: 1) 
technology adoption models at the firm level such as digital object identifier (DOI; Rogers, 1995) and 
the technology organization environment (TOE) framework (Tornatzky & Fleischer, 1990) and 2) 
technology adoption models at the individual level, such as, theory of reasoned action (TRA; Ajzen & 
Fishbein, 1977; Fishbein & Ajzen, 1975); motivational model (MM; F. D. Davis, Bagozzi, & 
Warshaw, 1992); technology acceptance model (TAM; F. D. Davis, Bagozzi, & Warshaw, 1989; F. 
Davis, 1989);  technology acceptance model 2 (TAM 2; Venkatesh & Davis, 2000); technology 
acceptance model 3 (TAM3;  Venkatesh & Bala, 2008); theory of planned behavior (TPB; Ajzen, 
1985, 1991), unified theory of acceptance and use of technology (UTAUT;  Venkatesh et al., 2003); 
and unified theory of acceptance and use of technology II (UTAUT2;  Venkatesh, Thong, & Xu, 
2012). Because end users of digital notarial are individuals (notaries), this study examined the 
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adoption at the individual level. There are many models developed to explain the individual adoption 
of IT. This study only focused on theories regarding technology adoption, with special focus on those 
adapted for workplace environments. The most used theories of technology acceptance at the 
individual level are the TRA (Ajzen & Fishbein, 1977; Fishbein & Ajzen, 1975), MM  (F. D. Davis, 
Bagozzi, & Warshaw, 1992),  TPB  (Ajzen, 1985, 1991), decomposed theory of planned behavior 
(Taylor & Todd, 1995), TAM (F. Davis, Bagozzi, & Warshaw, 1989; F. D. Davis, 1989), task 
technology fit (TTF; Goodhue & Thompson, 1995),  TAM2 (Venkatesh & Davis, 2000), UTAUT 
(Venkatesh et al., 2003),  TAM3 (Venkatesh & Bala, 2008),  and UTAUT2 (Venkatesh, Thong, & Xu, 
2012). 
Theory of Reasoned Action (TRA)  

The theory of reasoned action (Figure 1) is one of the most fundamental and influential theories of 
human behavior. It has been used to predict a wide range of behaviors. It is one of the first models to 
be used in the context of technology acceptance research. This theory is based in the field of social 
psychology and is comprised of the predictive factors ‘subjective norm’ and ‘attitude toward 
behavior’. In this context, social norms describe “the person’s perception that most people who are 
important to him think he should or should not perform the behavior in question” (Fishbein & Ajzen, 
1975, p. 302).  This is the perceived as approval or disapproval of the person’s actions by a group 
(e.g., co-workers or friends) or a person (e.g., chief, supervisor or friend) who the person normally 
views as important.  

Figure 1: Theory of reasoned action (TRA) 

 

Source: Fishbein & Ajzen (1975) 

The ‘attitude toward behavior’ is  “an individual’s positive or negative feelings (evaluative affect) 
about performing the target behavior” (Fishbein & Ajzen, 1975, p. 216).   
The behavior of an individual is regarded as being predictable, based on the rules that have been set by 
the surrounding society, and the approval anticipated by the individual that results from an action 
observable by the society. This means such a model has certain limitations when used in the context of 
technology acceptance and prediction for future use of technology. 
The key limitations of the TRA, in terms of applicability to different situations, are the conscious 
control of the behavior by the person, an informed choice made possible by fully availability of 
information to the person, and, finally, the role of choice in a given situation (Sheppard, Hartwick, & 
Warshaw, 1988). 
The TRA has been successfully used in many studies to predict people's behavior with regard to 
definite behavioral goals. 
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Motivational Model (MM)  

The MM (Figure 2) was built based on the TRA, and confirmed the valuable predictive power of the 
approach. The MM is based on psychological research into different factors affecting actions to 
predict the interaction with and acceptance of systems. A distinction between ‘extrinsic’ and ‘intrinsic’ 
motivation differentiates between a perceived external usefulness and reinforcement of the performed 
behavior, and an inner urge to perform a certain action without any external feedback as a motivational 
trigger. 

Figure 2: Motivational model (MM) 
 

Source: F. D. Davis, Bagozzi, & Warshaw (1992) 

These external reinforcements are more likely to be found in an organizational context than in a 
private setting. In organizational settings, social pressure is likely to be more consistent than private 
ones. However, internal and external motivations can take different forms depending on the 
underlying motivational structure of a person. 
Technology Acceptance Model (TAM)  

The TAM (Figure 3), introduced by F. D. Davis in 1989, was adapted from TRA. The TAM was 
designed to predict information technology acceptance and usage, mainly in the workplace 
environments. Even though it is a parsimonious model, it can explain user behavior in a broad range of 
technologies and contexts. According to TAM, there are two particular beliefs ‘perceived usefulness’ 
and ‘perceived ease of use’ that are primary relevant for computer acceptance behavior. Perceived ease 
of use is “the degree to which a person believes that using a particular system would be free of effort” 
(F. D. Davis, 1989, p. 320). Perceived usefulness is defined here as “the degree to which a person 
believes that using a particular system would enhance his or her job performance” (F. D. Davis, 1989, 
p. 320). 

Figure 3: Technology Acceptance Model (TAM) 

 

Source: F. Davis, Bagozzi, and Warshaw (1989), F. D. Davis (1989) 

The individual’s decision to make use of information technology is based on different factors that are 
related to inner-psychic processes, pressures of the (social) environment, or affordances and 
implications of the technology itself. The importance of understanding technology adoption decisions 
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can give organizations a competitive advantage. The TAM has been one of the most used models in 
many studies that has been validated (Brown, Venkatesh, & Goyal, 2012; Min & Park, 2008).  
Theory of Planned Behavior (TPB)  

Ajzen (1985, 1991) reviewed and extended the original TRA model, after several limitations and 
difficulties in predicting behavior, especially when behavior was not completely voluntary, as 
identified by IT research, based on TRA. Like the TRA, the TPB (Figure 4) assumes that an 
individual’s intention to perform a certain behavior is a sound indicator of actual behavior (Ajzen, 
1991). The initial TPB, formulated by (Ajzen, 1985), did not evaluate the actual performance of 
behavior, but rather the attempt to perform certain behavior. Ajzen (1991) presented a review of 
several studies that successfully used TPB to predict intention and behavior in a wide variety of 
settings. The TPB extended TRA by adding the construct of perceived behavioral control. In TPB, 
perceived behavioral control is theorized to be an additional determinant of intention and behavior. 
This new core construct describes the “perceived ease or difficulty of performing the behavior” 
(Ajzen, 1991, p. 188). The TPB has been successfully applied to the understanding of individual 
acceptance and usage of many different technologies. 

Figure 4: Theory of planned behavior (TPB) 

 

Source: Ajzen (1985, 1991) 

The TPB is the model resulting from three factors (Figure 4). Perceived behavioral control is one of 
the factors that, at a later stage of the development of technology acceptance models, would 
differentiate the more specific models from those with more general applicability. Meta-studies of the 
TPB showed that large variance remains unaccounted for with both ‘intention to use’ and ‘actual 
behavior’. In general, approximately 39% of the variance in ‘behavioral intention’ and around 27% of 
variance in ‘actual behavior’ are explained when using the TPB (O’Connor & Armitage, 2003). 
From a research perspective, it is reasonable to consider the introduction of a variable to capture the 
variance introduced into the model by non-volitional conditions of the users. For instance, studies of 
workplace related technology, such as new developments in information technology, are unlikely to be 
a fully optional interaction in most circumstances.  
Technology Acceptance Model 2 (TAM 2)  

The original TAM was extended based on previous research and four longitudinal studies (Venkatesh 
& Davis, 2000). The longitudinal studies addressed the combination of voluntary and mandatory use, 
thereby tackling the potential issues that the TPB had raised with the inclusion of PBC. While this 
aspect of choice or behavioral control was not included in the original TAM (F. D. Davis, 1989), it 
exceeded the amount of variance explained by the TPB (Venkatesh & Davis, 2000). 
The step from the TAM to the TAM2 (Figure 5) added more complexity to the original model, while 
bringing it closer to other existing models, such as the TPB or the TRA. Additions made to the original 
TAM can be separated into two distinct groups: social influence processes based on social interactions 
and group behavior, and cognitive instrumental processes related to the performance of the technology 
and its impact on work. 
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Within the context of social interactions, the construct ‘voluntariness’ was added to the TAM to 
support the PBC. This construct was set up as a moderating factor in the new model between 
subjective norms and the behavioral intention to use a technology. Subjective norms, which originated 
from the TRA and was included in the TPB, was a new addition to the model. This factor was placed 
in close relation to an image, which was another factor aimed at social interaction, identity, and group 
norming. Both factors were set up in the new model for ‘perceived usefulness’, while ‘subjective 
norm’ was also hypothesized to impact on behavioral intention. This impact was evident in the 
comparison of the four longitudinal studies. Finally, the construct ‘experience’ was placed as a 
moderating factor between subjective norm and both, ‘perceived usefulness’ and ‘intention to use’. 
With regard to the cognitive instrumental processes, three constructs were added to the original TAM 
model. All three new constructs in this group were hypothesized to impact on the TAM core construct 
‘perceived usefulness’. The construct ‘job relevance’ was included in the model to gather information 
with regard to the matching between the technology and requirements of the tasks to be performed by 
the users. 

Figure 5: Technology acceptance model 2 (TAM 2) 

 

Source: Venkatesh & Davis (2000) 

Technology Acceptance 3 (TAM3)   

The TAM3 (Figure 6) presented a complete nomological network of the determinants of IT adoption 
and use. The strength of TAM3 was its comprehensiveness and potential for actionable guidance. 
Different from TAM, which presented a parsimonious model, this model aimed to identify general 
determinants of the two already established core constructs, the perceived usefulness, and perceived 
ease of use. This model added richness and insight to the understanding of user reactions with new ITs 
in the workplace. Comprehensiveness and parsimony have their own merits in theory development. 
While comprehensiveness ensures whether all relevant factors are included in a theory, parsimony 
dictates whether some factors should be deleted because they add little value to common 
understanding of a phenomenon (Venkatesh & Bala, 2008). Four constructs were defined as 
determinants for the core constructs in terms of perceived ease of use and perceived usefulness: 
‘individual differences’, ‘system characteristics’, ‘social influence’, and ‘facilitating conditions’. The 
TAM3 was the first model to introduce individual differences into the field of technology acceptance. 

Unified Theory of Acceptance and Use of Technology (UTAUT)   
Venkatesh et al. (2003) attempted to review and compare the existing user-acceptance models with an 
ultimate goal to develop a unified theory of technology acceptance, by integrating every determinant 
of user acceptance that was evaluated as important by their longitudinal study. This new model, which 
was conceptualized and tested. was named unified theory of acceptance and use of technology 
(UTAUT; Figure 7). 
The eight original models and theories of individual acceptance that were integrated by Venkatesh et 
al. (2003) included the TRA, TAM, MM, TPB, model combining the technology acceptance model 
and theory of planned behavior (C-TAM-TPB), model of personal computer utilization (MPCU), 
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innovation diffusion theory (IDT), and social cognitive theory (SCT). A summary of these models and 
their constructs are listed in Table 1. 

Figure 6: Technology Acceptance 3 (TAM3)   

 

Source: Venkatesh and Bala (2008) 
  

 Figure 7: Unified theory of acceptance and use of technology (UTAUT) 

 

Source: Venkatesh et al. (2003) 



CBU INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 
MARCH 23-25, 2016, PRAGUE, CZECH REPUBLIC  WWW.CBUNI.CZ, WWW.JOURNALS.CZ 
	

 538 

Table 1: Information technology acceptance model used by unified theory of acceptance and use of 
technology 

Models and Theories Constructs Used 
Theory of Reasoned Action (TRA) by (Fishbein & 
Ajzen, 1975) derives from psychology to measure 
behavioral intention and performance. 

Attitude  
Subjective norm 

Technology Acceptance Model (TAM) by  (F. 
Davis, Bagozzi, & Warshaw, 1989; F. D. Davis, 
1989) develops new scale with two specific 
variables to determine user acceptance of 
technology. 

Perceived Usefulness 
Perceived Ease of Use 
 

Technology Acceptance Model 2 (TAM2) by  
(Venkatesh & Davis, 2000) is adapted from TAM 
and includes more variables. 

Subjective Norm 
Experience 
Voluntariness*Image 
Job Relevance 
Output Quality 
Result Demonstrability 

Motivational Model (MM) also stems from 
psychology to explain behavior. (F. D. Davis, 
Bagozzi, & Warshaw, 1992) applies this model to 
the technology adoption and use. 

Extrinsic Motivation 
Intrinsic Motivation 

Theory of Planned Behavior (TPB) by  (Ajzen, 
1985, 1991) extends TRA by including one more 
variable to determine intention and behavior. 

Attitude  
Subjective norm 
Perceived Behavioral Control 

Combined TAM and TPB (C-TAM-TPB) by 
(Taylor & Todd, 1995) 

Perceived Usefulness 
Perceived Ease of Use  
Attitude  
Subjective norm 
Perceived Behavioral Control 

Model of PC Utilization (MPCU) by (Thompson, 
Higgins, & Howell, 1991) is adjusted from the 
theory of attitudes and behavior by Triandis (1980) 
to predict PC usage behavior. 

Social Factors 
Affect  
Perceived Consequences (Complexity, Job-Fit, 
Long-Term Consequences of Use) 
Facilitating Conditions 
Habits 

Innovation Diffusion Theory (IDT) by Rogers 
(1962) is adapted to information systems 
innovations by (Moore & Benbasat, 1991). Five 
attributes from Rogers’ model and two additional 
constructs are identified. 

Relative Advantage 
Compatibility 
Complexity 
Observability 
Trials 
Image 
Voluntariness of Use 

Social Cognitive Theory (SCT) by Bandura (1986) 
is applied to information systems by (Compeau & 
Higgins, 1995a, 1995b) to determine the usage. 

Encouragement by Others 
Others’ Use 
Support 
Self-Efficacy 
Performance Outcome Expectations 
Personal Outcome Expectations 
Affect 
Anxiety 

Unified Theory of Acceptance and Use of 
Technology Model (UTAUT) by (Venkatesh et al., 
2003)integrates above theories and models to 
measure user intention and usage on technology 

Performance Expectancy 
Effort Expectancy 
Attitude toward Using Technology 
Social Influence 
Facilitating Conditions 
Self-Efficacy 
Anxiety 

 

Source: Venkatesh et al. (2003) 
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Longitudinal field studies were conducted across heterogeneous contexts. The reliability and validity 
of each construct from every model were measured. For the new research model, seven constructs 
appeared to be significant and directly determined the intention of information technology usage. 
These seven constructs are: 

1. Performance expectancy: the degree to which an individual believes that using a particular 
system would improve his or her job performance;  

2. Effort expectancy: the degree of simplicity associated with the use of a particular system;  
3. Attitude toward using technology: the degree to which an individual believes he or she should 

use a particular system;  
4. Social influence: the degree to which an individual perceives that others believe he or she 

should use a particular system;  
5. Facilitating conditions: the degree to which an individual believes that an organizational and 

technical infrastructure exists to support the use of a particular system;  
6. Self-efficacy: the degree to which an individual will judge his or her ability to use a particular 

system to accomplish a particular job or task; and 
7. Anxiety: the degree of anxious or emotional reactions associated with the use of a particular 

system.  
Unified Theory of Acceptance and Use of Technology II (UTAUT2)   

The UTAUT2 (Figure 8) is an adapted model of UTAUT from the consumer context. The UTAUT2 
incorporates three constructs, identified from previous research in the consumer area into UTAUT: 
hedonic motivation, price value, and habit. Individual differences in age, gender, and experience, 
moderate the effects of these constructs on behavioral intention and technology use. Supporting this 
model were the results from a two-stage online survey over four months that collected technological-
use data from 1,512 mobile Internet consumers. Compared to UTAUT, the extensions proposed in 
UTAUT2 produced a substantial improvement in the variance explained in behavioral intention (56 
percent to 74 percent) and technological use (40 percent to 52 percent; Venkatesh, Thong, & Xu, 
2012) 

Figure 8: Unified theory of acceptance and use of technology II (UTAUT2)   

 

Source: Venkatesh, Chan, & Thong (2012) 



CBU INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 
MARCH 23-25, 2016, PRAGUE, CZECH REPUBLIC  WWW.CBUNI.CZ, WWW.JOURNALS.CZ 
	

 540 

Mandatory Versus Voluntary environment 

A voluntary-use environment is one in which users perceive the technological adoption or use of as a 
willful choice; a mandated environment is where users perceive the use to be organizationally 
compulsory (Hartwick & Barki, 1994; Venkatesh & Davis, 2000). Though these appear distinct, a 
number of issues surround the notion of mandatory compared with volitional usage and these have 
been raised in the literature. Some research suggests that there is a continuum of voluntariness (e.g., 
compulsory; Hartwick & Barki, 1994; Moore & Benbasat, 1991), such that a given adoption decision 
may seem more or less voluntary to the users. Even on the same system settings, users can have 
variable perception of voluntariness. According to Hartwick & Barki (1994), even in mandatory use, 
behavior is variable because employees can vary their extent of use. In a mandatory environment, the 
system use is highly integrated across job functions, more than in the behavior intentions. 
The successful adoption of technology, in mandatory environments, relates to user satisfaction, rather 
than behavioral intention.  DeLone and McLean (1992) suggested that user satisfaction is probably the 
most widely used single measure of IT success. In this study, we will measure the user satisfaction as a 
surrogate for the success of technology adoption.  
Development of Conceptual Model and Methodology 

To develop our model, we reviewed the models mentioned above using the list of their constructs and 
their theorized relationships. Additional constructs from previous IT research in e-government were 
also identified to improve predictability. Most models assumed the voluntary use of the technology. 
Even models that included the possibility of mandatory use through the construct of ‘perceived 
behavioral control’, did not apply full mandatory use of the technology. The ‘perceived behavioral 
control’ or theory of planned behavior is described as “an individual's perceived ease or difficulty of 
performing the particular behaviour” (Ajzek, 1991). It is assumed that perceived behavioral control is 
determined by the total set of accessible control beliefs.  
By carefully reviewing the above mentioned models, the  relevant constructs were identified (Figure 
9), by adapting the UTAUT with ‘hedonic motivation’ from the UTAUT2, with ‘perceived risk’ from 
the work of Susanto and Goodwin (2013), with ‘attitude toward behavior’ from the TPB, and with ‘use 
satisfaction’ from the work of  Delone and McLean (2003). All constructs were from previously well-
established research. 

Figure 9: Research model of mandatory e-government  

 

Source: Author 



CBU INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 
MARCH 23-25, 2016, PRAGUE, CZECH REPUBLIC  WWW.CBUNI.CZ, WWW.JOURNALS.CZ 
	

 541 

Attitude is an important determinant in the TRA and the original TAM. Attitude toward behavior 
refers to “the degree to which a person has a favourable or unfavourable evaluation or appraisal of the 
behavior in question” (Ajzen, 1991, p. 188).  The concept is the degree in which performance of the 
behavior is positively or negatively valued. Later studies have shown that the TAM had a similar 
explanatory power with ‘attitude’ removed. This was a conclusion of studies undertaken mostly in 
volitional use of systems. In mandatory use of systems, the result of TAM versions (TAM, TAM2, 
TAM3, and UTAUT) had contradictory results. There have been arguments that the removal of 
‘attitude’ might be the reason for this result (Brown, Massey, Montoya-Weiss, & Burkman, 2002). 
Hence, attitude was included in this study’s model.  
The four core technology adoption beliefs, identified by Venkatesh et al. (2003), and the hedonic 
motivation in UTAUT2, remain the core construct in this study’s model. Performance expectancy, 
effort expectancy, and social influence are expected to positively and directly influence attitudes 
toward mandatory use of the system.  Attitude toward behavior is expected to fully mediate the model 
effect positively for user satisfaction.  
Hedonic motivation is defined as “the fun or pleasure derived from using a technology, and it has been 
shown to play an important role in determining technology acceptance and use” (Venkatesh, Thong, & 
Xu, 2012, p. 161). It is expected to influence ‘technology adoption’ and ‘user satisfaction’.  
Perceived risk is defined as the degree to which a person believes that using the e-government service 
may cause problems for him or her. Perceived risk has long been confirmed as a determinant of 
attitude in the context of consumer behavior  and diffusion of innovations (Susanto & Goodwin, 
2013). The more users perceive using the e-government service as risky, the more negative will be 
their attitude toward using it. It is expected that the perceived risk will negatively affect the ‘attitude 
toward the behavior’ and negatively affect the ‘user satisfaction’. 
From this reasoning, the list of hypothesis is defined as: 

§ H1: Performance expectancy will positively influence attitude toward use of the system; 
§ H2. Effort expectancy will positively influence attitude toward use of the system; 
§ H3. Social influence will positively influence attitude toward use of the system; 
§ H4. Perceived risk will negatively influence attitude toward use of the system; 
§ H5. Perceived risk will negatively influence user satisfaction; 
§ H6. Facilitating conditions will positively influence user satisfaction; 
§ H7. Hedonic motivation will positively influence user satisfaction; and 
§ H8. Attitude toward use of the system will positively influence user satisfaction 

The research model conceptualized in Figure 9 will be tested through a questionnaire. For distributing 
the questionnaire to the notaries of Albania, an agreement has been formed with the Albanian National 
Chamber of Notaries. The questionnaire is under development and after a pre-test with a small group 
of notaries, will be available online with the link sent by email to all notaries. 
Conclusions  

Adoption of the digital notarial system in Albania needs to be critically discussed, systematically 
measured, and monitored using unbiased methodology. Because an understanding of the factors that 
affect users in adopting technology is highly important for business and the government, several 
technology adoption models have been developed and tested in the IT research field. However, the 
focus of these models has been on a voluntary system of use and mainly from a business context, with 
little emphasis from the context of e-government. 
A major distinction between e-government and other online business technologies, is that the use of 
certain e-government technologies is mandatory, rather than voluntary. Digital notarial is an e-
government system that is mandatory for the notaries to use. The existing models of adoption do not 
fully apply in this situation and hence, a new model needs to be developed and tested.  
The conceptual model developed in this study defines the factors that especially affect the adoption of 
notaries to the digital notarial system under a mandatory environment. It better explains the mandatory 
e-government system, by taking into consideration previous research on use of volitional and 
mandatory systems. An improved model of user adoption and satisfaction for mandatory system will 
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allow governments to better understand their system user’s motivations. With a better understating of 
user satisfaction with the system, the government can plan and implement effective interventions. By 
focusing on the most important user-satisfaction determinants, the government could increase the 
general acceptance of the system, with less resources.  
References 
Ajzen, I. (1985). From Intentions to Actions: A Theory of Planned Behavior. In J. Kuhl & J. Beckmann (Eds.), Action 
Control (pp. 11–39). Berlin, Heidelberg: Springer Berlin Heidelberg. http://doi.org/10.1007/978-3-642-69746-3_2 
Ajzen, I. (1991). The theory of planned behavior. Organizational Behavior and Human Decision Processes, 50, 179–211. 
http://doi.org/10.1016/0749-5978(91)90020-T 
Ajzen, I., & Fishbein, M. (1977). Attitude-behavior relations: A theoretical analysis and review of empirical research. 
Psychological Bulletin, 84(5), 888–918. http://doi.org/10.1037/0033-2909.84.5.888 
Brown, S. A., Massey, A. P., Montoya-Weiss, M. M., & Burkman, J. R. (2002). Do I really have to? User acceptance of 
mandated technology. European Journal of Information Systems, 11(4). 
Brown, S. A., Venkatesh, V., & Goyal, S. (2012). Expectation Confirmation in Technology Use. Information Systems 
Research, 23(2), 474–487. http://doi.org/10.1287/isre.1110.0357 
Compeau, D. R., & Higgins, C. A. (1995a). Application of Social Cognitive Theory to Training for Computer Skills. 
Information Systems Research, 6(2), 118–143. http://doi.org/Article 
Compeau, D. R., & Higgins, C. A. (1995b). Computer self-efficacy: development of a measure and initial test. MIS 
Quarterly, 19(2), 189–211. http://doi.org/10.2307/249688 
Davis, F., Bagozzi, R., & Warshaw, P. (1989). User acceptance of computer technology: a comparison of two theoretical 
models. Management Science. http://doi.org/10.1287/mnsc.35.8.982 
Davis, F. D. (1989). Perceived Usefulness, Perceived Ease of Use, and User Acceptance of Information Technology, 13(3), 
319–340. 
Davis, F. D., Bagozzi, R. P., & Warshaw, P. R. (1992). Extrinsic and Intrinsic Motivation to Use Computers in the 
Workplace1. Journal of Applied Social Psychology, 22(14), 1111–1132. http://doi.org/10.1111/j.1559-1816.1992.tb00945.x 
DeLone, W. H., & McLean, E. R. (1992). Information systems success: The quest for the dependent variable. Information 
Systems Research, 3(1), 60–95. http://doi.org/10.1287/isre.3.1.60 
Delone, W. H., & McLean, E. R. (2003). The DeLone and McLean model of information systems success: a ten-year update. 
Journal of Management Information Systems / Spring, 19(4), 9–30. http://doi.org/10.1073/pnas.0914199107 
Deloitte Research, Deloitte & Touche, & Deloitte Consulting (2000). At the dawn of e-Government: the citizen as customer. 
Deloitte Consulting, New York. 
Fishbein, M., & Ajzen, I. (1975). Belief, Attitude, Intention, and Behavior, An Introduction to Theory and Research. 
Goodhue, D. L., & Thompson, R. L. (1995). Task-Technology Fit and Individual Performance. MIS Quarterly, 19(2), 213. 
http://doi.org/10.2307/249689 
Gupta, B., Dasgupta, S., & Gupta, A. (2008). Adoption of ICT in a government organization in a developing country: An 
empirical study. The Journal of Strategic Information Systems, 17(2), 140–154. http://doi.org/10.1016/j.jsis.2007.12.004 
Hartwick, J., & Barki, H. (1994). Explaining the Role of User Participation in Information System Use. Management 
Science, 40(4), 440–465. http://doi.org/10.1287/mnsc.40.4.440 
Malavet, P. A. (1995). Counsel for the Situation: The Latin Notary, a Historical and Comparative Model. Hastings 
International and Comparative Law Review, 19(3), 389–490. 
Min, T., & Park, C. (2008). Mobile technology usage and B2B market performance under mandatory adoption. Industrial 
Marketing Management, 37(7), 833–840. http://doi.org/10.1016/j.indmarman.2008.02.008 
Moore, G. C., & Benbasat, I. (1991). Development of an instrument to measure the perceptions of adopting an information 
technology innovation. Information Systems Research, 2(3), 192–222. http://doi.org/10.1287/isre.2.3.192 
O’Connor, R. C., & Armitage, C. J. (2003). Theory of planned behaviour and parasuicide: An exploratory study. Current 
Psychology, 22(3), 196–205. http://doi.org/10.1007/s12144-003-1016-4 
Rogers, E. M. (1995). DIFFUSION OF INNOVATIONS. Elements of Diffusion (4th ed.). THE FREE PRESS. 
http://doi.org/citeulike-article-id:126680 
Sheppard, B. H., Hartwick, J., & Warshaw, P. R. (1988). The Theory of Reasoned Action: A Meta-Analysis of Past Research 
with Recommendations for Modifications and Future Research. Journal of Consumer Research, 15(3), 325–343. 
http://doi.org/http://dx.doi.org/10.1086/209170 
Susanto, T. D., & Goodwin, R. (2013). User acceptance of SMS-based e-government services: Differences between adopters 
and non-adopters. Government Information Quarterly, 30(4), 486–497. http://doi.org/10.1016/j.giq.2013.05.010 
Taylor, S., & Todd, P. A. (1995). Understanding information technology usage: A test of competing models. Information 
Systems Research. http://doi.org/10.1287/isre.6.2.144 
Thompson, R. L., Higgins, C. A., & Howell, J. M. (1991). Personal Computing: Toward a Conceptual Model of Utilization. 
MIS Quarterly, 15(1), 125–143. http://doi.org/10.2307/249443 



CBU INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 
MARCH 23-25, 2016, PRAGUE, CZECH REPUBLIC  WWW.CBUNI.CZ, WWW.JOURNALS.CZ 
	

 543 

Tornatzky, L. G., & Fleischer, M. (1990). The processes of technological innovation. The Journal of Technology Transfer, 
16(1), 45–46. http://doi.org/10.1007/BF02371446 
United Nations Department of Economic and Social Affair. (2014). United Nations E-Government Survey 2014: E-
Government for the Future We Want. 
Venkatesh, V., & Bala, H. (2008). Technology acceptance model 3 and a research agenda on interventions. Decision 
Sciences, 39(2), 273–315. http://doi.org/10.1111/j.1540-5915.2008.00192.x 
Venkatesh, V., Chan, F. K. Y., & Thong, J. Y. L. (2012). Designing e-government services: Key service attributes and 
citizens’ preference structures. Journal of Operations Management, 30(1-2), 116–133. 
http://doi.org/10.1016/j.jom.2011.10.001 
Venkatesh, V., & Davis, F. D. (2000). A Theoretical Extension of the Technology Acceptance Model: Four Longitudinal 
Field Studies. Management Science, 46(2), 186–204. http://doi.org/10.1287/mnsc.46.2.186.11926 
Venkatesh, V., Morris, M. G., Hall, M., Davis, G. B., Davis, F. D., & Walton, S. M. (2003). User acceptance of information 
technology: Toward a unified view. MIS Quarterly, 27(3), 425–478. http://doi.org/10.2307/30036540 
Venkatesh, V., Thong, J., & Xu, X. (2012). Consumer acceptance and user of information technology: Extending the unified 
theory of acceptance and use of technology. MIS Quarterly, 36(1), 157–178. 
Warkentin, M., Gefen, D., Pavlou, P. a., & Rose, G. M. (2002). Encouraging Citizen Adoption of e-Government by Building 
Trust. Electronic Markets, 12(3), 157–162. http://doi.org/10.1080/101967802320245929 
 



CBU INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 

MARCH 23-25, 2016, PRAGUE, CZECH REPUBLIC  WWW.CBUNI.CZ, WWW.JOURNALS.CZ 

 

 544 

THEORETICAL AND EMPIRICAL FOUNDATION FOR INTEGRATION OF 
LANGUAGE EDUCATION IN CLASSES OF OTHER DISCIPLINES 

Daiva Jakavonytė-Staškuvienė1 

 

Abstract: Recently, Lithuania and other European Union member states experienced a marked deterioration of 

pupils’ linguistic skills (especially reading and writing), according to data from the 2006 and 2011 Progress in 

International Reading Literacy Study. This article analyzes the possibilities of integrating the education of 

linguistic skills into classes of other disciplines, in terms of the planning and organization of integrated linguistic 

education, how to begin, and what to expect. To solve these issues, the experience of such matters in Switzerland 

was studied by analyzing the results of qualitative research.  

UDC Classification: 37.02, DOI: http://dx.doi.org/10.12955/cbup.v4.811 

Keywords: language, integration, discipline, didactics.  

 

Introduction  

In considering languages and didactics, it is important to understand the concurrency of language 

policy and culture in dimensions of methodology, programs, and the pupils’ expected learning 

outcomes (knowledge and comprehension, skills, and value-based attitudes). These are central issues 

that need consideration in documents regulating a language curriculum (Puren, 2003; Borg, 2013). In 

the opinion of Beacco (2013), the issue of integrated didactics is “alive” if it is unanimously agreed 

upon at all levels.  

The main factors that lead to success of this idea are policy, ethics, professionalism, responsibility, 

rights, and duties. Quality integrated language education is only possible with dialogism of cultures 

and a change in teaching and learning culture (constant renewal) that are ensured by triangular 

methodology (qualitative methods, comprehension, and constructivism), targeted education programs 

(pragmatic and complex attitude), and embracing culture and its cognition in both local and global 

contexts.  

The objective of this research is to analyze the possibilities of integrating language education into 

classes of other disciplines.  

The tasks of the research are as follows: 

1. To provide theoretical background for the didactics of integrating language education in classes 

of other disciplines; and  

2. To describe the results of qualitative research, i.e., the Swiss experience of applying integrated 

language didactics with a discussion of advantages and organizational difficulties.  

The language integration policy of the European Union directive is a constant topic in public 

discussions, and thus, of social importance. The discussions attempt to answer various questions of 

how to implement related policies as satisfactorily as possible (Beacco, 2008; Maurer, 2011; Abdallah, 

2013; Castellotti, 2013; Belhadj Hacen, 2013). The White Paper of the Council of Europe (2008) 

emphasized that intercultural dialogue was an open and respectful process between people and groups 

of different origin, traditions, and of ethnic, cultural, religious and linguistic skills. In addition, such 

dialogue requires an exchange of opinions with an understanding based on mutual respect.  

Essential elements include the freedom and opportunity to express oneself and a willingness and 

ability to listen to others. The Council of Europe aims to promote the language policy in the following 

areas:  

                                                           
1 Daiva Jakavonytė-Staškuvienė, Institute of Educational Research, Lithuanian University of Educational 
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 Multilingualism; all citizens of the European Union have the right to improve the level of 

communication competence in several languages and seek a lifelong improvement of this 

according to their needs; 

 Language diversity; Europe is multilingual and all of its languages are of equal value and 

importance as a means of communication, expression, and identity. Conventions of the Council 

of Europe ensure the right to learn languages; and 

 Mutual understanding; intercultural communication and acceptance of cultural differences 

support the ability of learning other languages.  

According to Beacco (2008, 2013), multilingualism is the key principle of the Council of Europe 

aimed at encouraging the learning of languages. The choice of multilingualism is also clearly 

expressed by Maurer (2011), who wrote that since the 18th century until somewhat recently a person’s 

identity and identification papers were based on language and culture, whereas in today’s society, a 

person’s identity is related to the diversity of linguistic and cultural interaction and identification 

forms need to correspond. While this provision is embedded in several documents of the Council of 

Europe, its implementation is reliant on the policy makers of individual countries. However, 

multilingualism in Europe, in research terms, is understood, not as a “multitude of languages”, but as a 

consciousness, and the competence of knowing linguistic differences is related to the experience of 

learners. This position encourages competence and qualification of multilingualism, referred to as the 

“Copernican Revolution” (Blanchet, 2007) or a revolution in education didactics where the cognition 

of cultures is underlined (Hagège 2005; Coste, 2008; Benaicha & Legros, 2009; Blanchet, 2010). It 

will never, however, mean “to make a school” without focusing on the conception of education, the 

system of values, and the development and consequences of education (Coste, 2001, 2002a, 2002b, 

2003, 2004; Moore & Castellotti, 2008).  

According to a number of researchers (Cortier & Di Meglio, 2004; Belhadj Hacen & Legros, 2009, 

2010; Kroll, 2010), the influence of bilingualism and multilingualism in learning other disciplines (in 

interdisciplinary integration) is positive for the learning of other languages and the development of 

interdisciplinary knowledge and skills.  

Advantages of Bilingualism and Language Education Methods in Classes of Other Disciplines  

The methods of bilingual education can provide a student with an opportunity to understand another 

language and to develop their recall and cognitive and linguistic competences that enable them to 

interact (to communicate) with various individuals and become familiar with other cultures (to build 

cooperation in relationships). Linking multilingualism competence and education didactics in other 

disciplines with development and assessment of a language curriculum avails the following: 

 A pluralistic society of linguistic phenomena that is influenced by historical and social 

circumstances (the status of inequality and power, the status of minority, creativity, the 

standards of education, and standardization processes); 

  Competences (the unity of knowledge, skills, and attitudes) that are acquired in a differentiated 

and contextually adapted education system; and 

 Social and cognitive diversity at the centre of education; recognizing a person’s individuality 

and thus encouraging the development of multilingual competence (Moore & Castellotti, 

2008), which is the basis of multicultural diversity (De Pietro, 2003). 

Increased awareness of the goals of mobility and education, the experience of languages, and cultural 

diversity, including partial awareness (typical of extremely innovative self-education area and modern 

learning of languages) circumvents the use of multilingualism as “a gun in the hands” of neoliberal 

ideology. Castellotti (2013) stressed that projects developing multilingual competence were weakened 

by a lack of specific explanations and the difference in illustration, clarity, and perception between 

research and research institutions. In addition, Chomentowski (2009a, 2009b), in his research, 

highlighted the problems of migrant children in learning language. He claimed that these children were 

discriminated against, not because of their country of origin, but because of their poor language skills, 

with schools unprepared and devoid of didactic instruments to identify a child’s specific language 

ability and then apply particular methods to expand the child’s language knowledge and skills. The 
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reasons for such problems are various, including social, educational, and linguistic-cultural 

differences. A possible solution is compliance with a specific agreement containing clear examples, 

sharing advantageous experiences.  

Theories as the Basis for Integrated Language Education Didactics 

A constructivist attitude (cognition and metacognition) is a cognitive paradigm that has dominated the 

research area of linguistics, language teaching and learning, and cultural awareness (Cole, 1985; Lave 

& Wenger, 1988; Rogoff, 1990; Chomentowski, 2009a, 2009b; Castellotti, 2013). According to this 

research, learning is focused on the cognition of a learner; this proceeds through constant cognition, 

building, rebuilding, and rediscovering various linguistic and cultural learning achievements. 

Linguistic competence develops along with cognitive skills (Hall, 1993; Mondada & Pekarek, 2000, 

2004; Lantolf, 2000). In learning and teaching, it is important to acknowledge attitudinal differences 

among individuals and that respecting these differences helps to avoid confrontation within the context 

of language and native cultures. The approach of constructivism is crucial when teaching languages in 

the crossroads of multilingual, educational, and cultural policy. For modern educational didactics it is 

highly significant to conduct research into educational methods that embrace teaching and learning 

traditions, teaching and learning environments, personal experience, psychological individual traits, 

and features of separate cultures.  

Sociocultural theory involves tasks in class and social life. A change in paradigms is affected by the 

communicative approach of society. Since society often features mobility and intercultural 

cooperation, school life should be similar. Knowledge of innovative technologies requires linguistic 

competence. In discovering new forms of communication through cooperation in work, modern 

technologies are often encountered. Language is of major importance in ensuring cooperation between 

people of different cultures to achieve a common goal, for example, to inform, report, identify, verify, 

cancel, explain, justify, evaluate, argue, or make decisions using appropriate linguistic skills (Moirand 

& Treguer-Felten, 2007). The parallel between society and the microclimate of the class should be 

mirrored in school curriculum by enhancing language positions and by turning school tasks into social 

activities. The task can be regarded as a learning activity and focus on life or a social perspective 

(Martinand, 1986; Lantolf & Pavlenko, 1995; Puren, 2004; Bronckart, Bulea, Pouliot, 2005). This 

strategy involves a socio-communicative dimension, namely, a social-constructivist attitude.  

Rationalization of language teaching and learning projects, according to Dolz, Rosat, and Schneuwly 

(1991), Dolz and Schneuwly (1997, 1998), Dolz and Thévenaz-Christen (2002), and Schubauer-Leoni 

and Dolz (2004), involve developing integrated language didactics aligned with the curriculum of 

other disciplines. It is necessary to adjust both the curriculum of the discipline and language 

development peculiarities to identify specific issues and spotlight problematic cases of both language 

and discipline that need consideration when organizing the curriculum. Difficult cases need analysis 

using several different methods and with proper consideration of those that lead to maximum progress 

of pupils. It is important to identify and develop the cognition system of various text genres, and 

discovers the most beneficial and targeted strategies; the application thereof helps children to master 

the curriculum in the most efficient and simplest way. With these strategies in mind, the curriculum is 

therefore shaped and designed on the pupils’ learning outcomes and competences (of both integrated 

disciplines), with the strategies applied.  

The Development and Implementation of Integrated Language Didactics 

In the opinion of Brohy (2002), the success of bilingual education depends on the chosen model. It is 

important to choose topics that are interesting for children and which reflect the integrated 

development of linguistic, as well as social and other life skills. Those most favorable are general 

topics, such as, the forest and water. It is then possible to organize an integrated activity day or week, 

to develop various projects, or organize trips involving, not only certain knowledge, but also life skills 

that help build learning competences. 

The topic should be chosen in such a way that pupils can look for authentic material in several 

languages and media (newspaper articles, scientific catalogues, online documents, discussions, round-

table discussions, and TV shows). This approach is an important component of bilingual education. To 
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integrate language education into classes of other disciplines, one needs to discover the relationship 

between humanities and the physical sciences, for example, integrated perception of nature and 

culture. From another perspective, “green” or other topics of relevance today, are useful for language 

projects. More general interdisciplinary topics should be chosen, where every learner can find an 

interesting subject. Also, the possibilities to select such material should be considered; where it is 

possible to photograph objects and find information about the subject in the media, and either bring 

exhibits to school or visit such out of school (tours, camps, and school trips). The content should also 

cover the various programs to be integrated (for example, civic engagement and sustainable 

development). Family trips, meetings with representatives of companies, and visits to operations of 

companies are suitable to implement such goals.  

The criteria for developing integrated content according to Brohy (2002), Brohy and Gajo (2008), and 

Gajo and Grobet (2011), include the following: 

 A school’s cultural situation; 

 The level of pupils’ linguistic skills; 

 The amount of integrated curriculum (for example, 10%, 25%, or 50% of integrated content) 

and the effect on the second language learning; 

 The extent to which integrated curriculum is compulsory (in regard to schools, teachers, 

children; which part will be compulsory, and which part will be elective or non-formal); 

 The range of disciplines, the content of which will be instructed in the second language; 

 The continuity, interception, consistency, and sustainability of bilingual education (transferring 

from one educational program to another); 

 The description of competences gained by pupils within integrated curriculum (both linguistic 

and discipline competences); 

 Modes of delivery (whether it will be a class activity, a short-term project, or a long-term 

project, the flexibility of the schedule when the project is implemented by teachers of several 

disciplines, should encompass integration of classes, teachers’ cooperation, and joint 

activities); 

 Language integration (whether it will be one language and another discipline, two languages 

and another discipline, or more than two languages (multilingualism) and another discipline); 

 The level of interaction (the extent to which information and communication technology is 

used among pupils of the class to communicate, and the extent to which pupils communicate 

with pupils from other countries); the cooperation helps pupils to read and understand texts in 

several languages, and to write letters in several languages; 

 Cooperation between disciplines (language and other disciplines) and teachers (deciding on 

who performs the different roles, which subjects of the curriculum are integrated, and who 

assumes responsibility and in the different areas), 

 teachers’ training (the knowledge of the discipline and the second language) and mobility 

encouragement; and 

 Informing the community about the idea of integrated education (whether it is compulsory or 

voluntary, its aims and expected results). 

Depending on the logistics of organizing bilingual education (number of participants, the size of 

premises and space, and the application of audio and visual tools), it can involve countless 

configurations, and extra or fewer interactive ways and bi- or multilingual cases. It is recommended to 

pursue various ways of attaining set goals. The research into bilingual education shows that such 

education determines the development of analytical skills, as the basis of education is designed from 

the discourse and interaction of education participants, the interaction between language teaching and 

discipline learning; also the difficulties of bi- or multilingual interactions need consideration.  

Organization of Empirical Research  

Empirical research was performed June to August, 2014 at the University of Fribourg, Switzerland 

during an internship supervised by Prof. Dr. Gohard-Radenkovic. The Swiss scientists are especially 

advanced in terms of integrated language didactics. Languages are taught in an integrated way during 

the classes of all (or selected) science disciplines and the curriculum is organized in a way that pupils’ 
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linguistic skills and knowledge in their chosen discipline are developed integrally. A qualitative survey 

was conducted within the framework of the empirical research, and this was a semi-structured 

interview with Swiss experts of integrated language didactics with high theoretical and practical 

expertise in this area. The interviewees were three experts of integrated didactics; one was a researcher 

of multilingualism and integrated language didactics, the second a representative of a municipality 

where languages were taught in an integrated way, and the third a representative of a school where the 

curriculum was integrated with language being taught in the classes of other disciplines. Each 

interview was voice-recorded in French. This paper provides the responses of the interviewees that 

best reflected the research questions. These responses highlighted the peculiarities of integrating 

language education with other disciplines, the reasons behind choosing such didactics, and the 

organizational advantages and challenges. Due to article length restrictions, only a part of the material 

is provided.  

Analysis and Interpretation of the Results of the Empirical Research  

This research examined why schools choose certain bilingual or multilingual educational models and 

their models of learning languages in classes of other disciplines. The respondents of the research 

survey stated that the choice of a model depended on language diversity and the needs of the local 

community. In the opinion of the representative from a municipality where language is taught in an 

integrated way. Firstly, time needs to be allocated to analyse examples of good practice and only then 

to projects are to be developed in bilingual classes. It is responsible; the headmaster of the school 

discusses all issues related to bilingual projects with the city community, which wants to develop 

bilingual education.  

Another respondent, a school representative spoke similarly of their language learning policy, 

emphasizing that language is a part of every person’s identity, clear language learning policy in the 

school, it has had a positive effect on pupils’ learning skills of the first language and other languages. 

Why? <1. We have determined that if a pupil works more with the skills of his/her native language by 

developing written language, especially a text, these skills improve when s/he is learning other 

languages. Therefore, instead of focusing only on the official language of instruction used in the 

school, we must not forget child’s first (native) language as well; because this work helps to develop 

pupils’ cognitive skills, which are of great significance when learning other disciplines in other areas. 

2. We have determined that pupils’ status changes according to the use of language, i.e. some pupils 

are very proud to speak their first language, while other can hide their identity because in a global 

world, in the 21st century, it is more likely that trends are important, because politically and 

economically there are languages which are equalled to global languages, however, such thinking is a 

serious mistake. We think that every person has to know his/her identity, to take over family’s cultural 

environment and traditions, to grow, to develop. 3. We emphasize that it is not enough to learn only 

English because this will lead to pupils being less creative, less innovative.> 

The main models of integrated language didactics were discussed during the interviews. In the opinion 

of the researcher, integrated didactics covers several areas, for instance, integrated didactics of the 

bilingual education; another aspect is the integration of languages and other disciplines. There is 

French and English; French and German; German and French; Italian and French, Italian and German. 

This is bilingual education. There are also other models, like Polish, Russian, Bulgarian; there is a 

number of them. Three languages are compulsory in Swiss primary schools. There are a lot of 

discussions about integrated didactics, because Germans want German and English, but not French. 

They say there are too many languages in the primary school. Immigration is very strong in 

Switzerland. There are as many as twenty-five per cent of immigrants. Therefore, there are a lot of 

classes where the number of foreigners account for sixty, seventy, eighty per cent. This is too difficult 

for foreigners, because they have three languages in the primary school; besides, these are foreign 

languages for them, because they speak Portuguese, Spanish, Turkish, Albanian, Croatian, and Serbian 

at home. These are four or five languages in the primary school. Thus they say there is too much of all 

this. They say if there are three languages in the primary school, we have to integrate them. Integration 

is necessary between the second and the third language. For instance, German and English can be 

integrated; it is all right, because these languages are “cousins”. The researchers pointed out the need 

to learn the language of the country where the child lives.  The local language is also very important 
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for us, because this is the language of work, studies, literacy and culture: <We have the language 

policy everywhere, we have everything, for instance, the European Charter for Regional and Minority 

Languages, they say everywhere that one needs to learn languages; including languages of the place 

where you live. These things are obligatory. Switzerland has four languages which are obligatory, 

however, there is no obligation (there is a possibility) to learn one’s native language (in the case it is 

not the state language). You have a political level after the Soviets when you have to create your 

national identity. National identity can be created with your own language, of course. The Lithuanian 

language can be learnt in a bilingual way; this is the opportunity for all. The Russian language is also 

important, because Russia is an economic partner, besides; it is a Slavonic language, which enables 

commerce with Poland, the Czech Republic, Slovakia and other countries that speak Slavonic 

languages. It is obvious, but currently when you live in Lithuania learning Lithuanian is par for the 

course.> Languages can also be taught in an integrated way when they do not belong to the same 

family; strategies are necessary about how to start developing the vocabulary, what is effective for this 

type of cognition; how we learn, how we visualize, how we put it in words; how all that goes to your 

language biography (language baggage). These are the things which are important when learning the 

language of a different family. In Switzerland we have a specific integrated didactics, which helps to 

learn to understand languages and to of course speak, for instance, the German Switzerland has 

dialects, which are very different; we say one needs to learn to speak; because all languages have 

distinctive manners, besides, one needs to speak, not just to understand and write in any language. To 

summarize the results of the survey, language learning models and the selected strategies depend on 

the needs of the local community. This is based on the concept that a person with skills in multiple 

languages can integrate socially, not only in the country where he or she lives, but also within the 

global community. The first language and the state language(s) are significant for a learner, especially 

as a child. When teaching languages, it is crucial to consider the curriculum carefully and include 

strategies for the best learning outcomes.  

Conclusion 

A language is not merely a means of communication, but also a basis for learning other disciplines. 

Therefore, sound linguistic skills are the foundation for a person’s success in overall education. 

Integrated language didactics helps the quality of language education; it rests on a constructivist 

approach (cognition and metacognition). The success of education is determined by the chosen 

language integration model, as well as involving active learning where languages are learnt by 

children exploring, discovering, analyzing, explaining, and referring to their own experience. It is 

crucial to choose topics that are interesting for children and which encompass integrated development 

of, not only linguistic, but also social and other life skills.  

According to the data of our empirical research that examined the reasons behind the choice of model 

for integrated language didactics and that for bilingual or language learning in the classes of other 

disciplines, depends mostly on the opinion of the local community, the language(s) learners speak, and 

the diversity of languages used in the living environment. The development of a pupil’s skills in their 

first language has a positive effect on learning of other languages as well as the peculiarities of their 

first language (especially when the language of the school is not the first language of the pupil). It 

helps a child to develop an identity and to retain his or her culture and traditions. At the same time, 

children need to learn other languages (state and foreign languages) to establish relationships within 

the local community, and later for a high quality of life, including communicating and cooperating 

with people from other countries. Integrated language didactics helps not only with language 

education, but also with developing a pupil’s cognitive, social, and cultural skills.  
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EVALUATING BASIC EDUCATION CURRICULUM FROM A GENDER 
PERSPECTIVE: ADDRESSING GENDER STEREOTYPES  

IN ELEMENTARY SCHOOL TEXTBOOKS 

Eriada Çela1 

 

Abstract: Addressing gender-equality issues in education can foster enormous change in children’s lives. 

However, most textbooks in Albanian schools include gender stereotypes, which perpetuate gender inequality 

and unequal roles for men and women, both in public and private spheres. This research aims to identify and 

evaluate trends of gender stereotypes in textbooks, as well as the need for gender mainstreaming in basic 

education curriculum. The methodology is based on a desk review of textbooks from a gender perspective. The 

curriculum evaluation follows the context, input, process, and product (CIPP) model of evaluation, which 

mainly aims to assess the extent to which a certain education reform has generated positive change in schools.  

UDC Classification: 305.3, DOI: http://dx.doi.org/10.12955/cbup.v4.812 

Keywords: gender perspective, curriculum, evaluation, textbooks, stereotypes.

 

Introduction  

Gender stereotypes are highly detrimental to academic and personal achievement of boys and                

girls alike, both in the short and long term. Stereotypes retain inequality and do not allow              

individual growth and discovery. When gender stereotypes are eliminated, most inequalities towards 

girls and women are avoided and odds for equal chances within school and life domains are increased. 

Moreover, when gender issues are officially eliminated within formal learning institutions, the  

change entailing the gender discourse is greatly improved. This research paper discusses the basic 

education curriculum in Albania, mainly the Civic Education textbooks, from a gender-equality 

perspective.  

School is the basic educational institution that shapes all children who attend formal education, 

exposing them to general knowledge and concepts of citizenship behavior. When education fulfils its 

potential goal, all individuals have enhanced opportunities to change their lives, in terms of 

independence, freedom of thought, financial stability, and contribution to society. The curriculum 

plays a particular role in strengthening individuals, both in present decisions and future actions. As 

Walker (2006) stated, through education, girls are provided with “access to subject knowledge which 

will enable them to make future career choices, or simply enjoy this knowledge as an intrinsic good” 

(p. 175). However, education fails to fulfill this life-changing mission where the curriculum 

perpetuates gender inequality, both in the private and public sphere, and preserves hegemonic 

masculinity regimes, both nationally and globally (Arnot, 2002). 

From this point of view, the curriculum plays a decisive role in the education of future citizens. 

Curriculum theorists, such as Goodson (1997), asserted that in carefully observing the content of the 

curriculum, one could find components that contributed in two directions simultaneously; namely, 

they had an empowering as well as a disempowering effect on boys and girls. Where the curriculum 

naturally transmits gender equitable education, all boys and girls attending school would be exposed 

to a fair standard of everyday behavior and teaching practices. Consequently, they would be more 

inclined to choose and internalize gender equitable models in their lives without trailing past gender 

stereotypes that limit their performances in all of life’s domains.  

Methodology  

This study critically approached and evaluated basic education curriculum with a gender-equality 

perspective. The evaluation was partial, since it encapsulated specific elements of the curriculum, 

such as the syllabi and textbooks, without covering all the curriculum related elements. Specifically, 

the evaluation focused on one randomly selected textbook, Civic Education 5, and its syllabus 

prepared by the Curriculum Institute. The Civic Education textbook for grade 5 was published in 2007 
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by the Education Development Institute, while the Civic Education textbook was authored by 

Kollcaku and Kullolli (2008).  

This evaluation was external, since it was not performed by the same entity that designed or 

implemented the textbook through writing or publishing. It was informal because it was not 

undertaken by an organization that was officially responding to this process. It did not cover the 

curriculum in detail in regards to objectives and methodology, but rather analyzed the textbook from 

the gender perspective. The goal of this evaluation was to identify and review gender stereotyping in 

the text to identify potential improvements for the future. The logical model used in this curriculum 

evaluation was the context, input, process and product (CIPP) model that was created by Stufflebeam 

(1972). When used under the education framework, this model aims to identify whether a certain 

educational reform or initiative has successfully generated positive change in schools, universities, or 

training organizations.  

The Context  

The existing basic education curriculum in Albania has resulted from the last curriculum reform that 

started and continued from 1994 and was intensely implemented through 2003 to 2007, with total 
transformation of the previous curriculum, including past basic educational textbooks and their 

respective syllabi. This reform was aimed at mainstreaming the gender perspective into curricula from 

three different approaches: 1) reviewing and developing the pre-university and university curricula; 2) 

issuing new textbooks with more than one alternative for teachers (alter-text); and 3) developing 

appropriate instructional materials (Albania, 2007). The same educational reform changed the basic 

duration for compulsory education from eight years (four grades primary and four grades lower 

secondary) to nine years (five primary and four lower secondary). As illustrated by curriculum 

researchers, “the curriculum changes aimed at improving the quality of basic education, adapting it to 

the social and economic development of our country, further exposing Albanian education to 

worldwide development, decentralizing the curriculum, as well as enriching the teaching and learning 

with new learning models” (Koci et al., 2011, p. 62). At that time, there was no Curriculum 

Framework that had been approved and thus, the two main national curriculum documents for the 

existing curriculum of grades 1-9 were the syllabus and the lesson plan.  

Input  

This evaluation acknowledged the list of sources that needed to be consulted and considered by the 

text writers and syllabus designers in designing and implementing the current basic education 

curriculum in Albania. In this context, input consisted of important national and international 

documents that had been ratified by the Albanian government, and included: Gender Equality Law, 

Family Code Amendments, and the respective issues that ensued. Additionally, equality issues and 

equal-chance opportunities were presented and principally solved according to the Education for All 

(EFA) project, which is now internationally approved (Ministry of Education and Science, 2009). 

Furthermore, Millennium Development Goals, under the framework of United Nations and European 

Partnership, was included to target the priorities for education and enrolment in the second cycle of 

studies for rural children, particularly girls.  

Another crucial resource for the curriculum stakeholders to consider, before composing or approving 

the new textbooks and their respective syllabi, was the guideline for text writers regarding the gender 

perspective in basic education textbooks. Published by the Gender Development Alliance (Dhamo et 

al., 2008), this guideline for publishers and text writers emphasized multiple ‘pitfalls’ to be avoided 

when writing basic educational textbooks. The control list in this guideline included eradicating 

gender stereotypes in textbooks for the following that could pose problems for gender equity:  

1. Visibility;  

2. Stereotypes in terms of gender characteristics, relationships and professions ; 

3. Equal respect; 

4. Gender sensitive vocabulary;  

5. Illustrations; and  

6. Authority.   
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The overall goal was to reinforce the idea that gender stereotypes do not represent the vision of a 

democratic society with equal chance of development for boys and girls.  

A further potential resource for the curriculum authorities was the list of competences for democratic 

and active citizenship. These competences implied that the designing of educational activities should 

suit the learning styles of all pupils, so that pupils can easily understand what is required of them and 

their cognitive style can be actively supported by their experience and previous knowledge about 

Democratic Citizenship Education and Human Rights Education.  

Process  

Aware of the important role of textbooks as the strongest educational instruments of information, 

education, and development, all stakeholders in education should carefully consider the integration of 

gender perspective as a tool for improving the quality of textbooks in education. Taking into account 

the full list of national, international, legal, and methodological resources available, the process of 

integrating the gender perspective into the basic education curriculum in Albania has remained 

incomplete. The extent to which all stakeholders were exposed to the list of potential resources, and 

beyond that accessed for this analysis, is unclear. However, the output appears to have overlooked 
gender equity in the basic education curriculum components. 

Product   

This evaluation identified a series of problems concerning the basic education curriculum, and this 

outcome further reinforces the need for mainstream integration of the gender perspective into 

textbooks and syllabi. The dominating problem was that the textbooks presented a clear-cut 

dichotomy of public and private, as well as polarized gender roles, which further reinforces gender 

stereotypes. 

An example of polarized gender relationships was noticed in texts reflecting the domestic domain or 

household situation. Notably, the textbook writers had transmitted mixed messages in their textbooks. 

Thus, in cases where the text was focused on sharing the family responsibilities within family 

members, the content and the illustrations were explicitly more egalitarian. An ideally presented 

family picture included the mother, father, son, and daughter, together in idyllic harmony. However, 

in other units, where the primary goal was other than family responsibilities, the images expressed a 

different perspective. Most units containing household pictures mainly showed women in serving 

roles, for example, wearing an apron and serving meals to the other family members. One such picture 

of the domestic domain had all family members dining around the kitchen table and a speech ‘bubble’ 

from the son, intending to compliment the chef: “Compliments to mom”.  

The Gender Perspective  

The curriculum analysis of gender perspective was drawn both quantitatively and qualitatively. This 

analysis grouped the Civic Education textbook findings by criteria specified by the Gender 

Development Alliance guideline, published by Dhamo et al. (2008). These guidelines are based on 

Sadker and Sadker (1994) criteria.  

Hypothetically, all textbook writers and publishing houses have been provided with these guidelines 

and have signed a formal agreement accepting to abide by them in the textbooks they have produced 

and published. However, as this analysis points out, the Civic Education textbooks presented no 

gender balance for any of the criteria.  

Visibility 

In one textbook, most dialogues evolved around the characters of Arbër and Joni, and thus had boys 

as the main protagonists, and this could be viewed as openly positioning boys and girls in unequal 
terms of power within the classroom dynamics. In the same textbook, the circumstances that had 

female protagonists, Bora and Era, were less frequent or the female characters were mainly assigned 

secondary roles or supported male characters. In most cases, the boy, Arbër, was depicted as being 

curious, while the girl, Miri, was the goalkeeper. Arbër was the pupil who asked most of the questions 

in the dialogues and was the classroom senator, the team leader, and main scorer of the football team. 

Looking at such cases of protagonism in the Civic Education textbooks, one could notice that the 

characters in the dialogues do not show a balanced gender relationship in terms of visibility.  



CBU INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 
MARCH 23-25, 2016, PRAGUE, CZECH REPUBLIC  WWW.CBUNI.CZ, WWW.JOURNALS.CZ 

 

 556 

Stereotypes 

Being detrimental to boys and girls alike, stereotypes in the Civic Education textbooks appeared in 

terms of gender characteristics, relationships, and professions. The stereotypical characteristics were 

seen throughout the textbooks with girls mainly attributed to caring and submissive characteristics, 

while boys were portrayed as independent or goal-oriented. Also, relationships were depicted within 

unequal terms of power between boys and girls. For example, in the textbook, when the pupils choose 

to leave on an excursion, they followed Arbër’s suggestions, and although Bora wished to proceed 

somewhere else, she was the one who compromised and simply abandoned her idea. Another 

detrimental gender stereotype observed in the analyzed textbook related to professions, which could 

affect the future professional choices of the girls.  

Equal Respect 

Identifying equal respect in the analysis revolved around evaluating all people’s lives, diverse 

perspectives, and experiences, as equitable and worthy of coverage in the textbooks. However, 

traditional roles of females in caring or secondary positions dominated the scenarios in the textbooks. 

For example, the girl, Albana, helped the teacher with counting votes during the senator election, 
whereas the candidates were, Arbër, Ilir, and Bora, and the elected senator was the boy, Arbër. 

Gender Sensitive Vocabulary 

Overall, the analyzed syllabi tended to be gender neutral since the pupils were addressed as 

homogenous groups or categories. In addition, when objectives were outlined, children and pupils 

were addressed as a plural noun, which in Albanian is presented as belonging to the masculine gender.  

Illustrations  

Throughout the wide list of domains in which people are presented in the textbook, women were 

mainly seen within the household and surrounded by children. Men, however, were wearing a suit and 

tie, even in pictures portraying the domestic environment. Where women were presented in the work 

environment, they were mostly teachers. On the contrary, men were presented in a wide range of 

professions, from engineers to doctors and economists. The frequency of men and women appearing 

in such stereotypical professions or relationships could only perpetuate gender stereotypes.  

Authority 

Men and boys were explicitly attributed more authority than the women and girls in the textbooks. 

When Era asked her mother on a business plan, she was informed by her mother to go to her father, as 

he is the one who knows everything about business. In other cases, where children were presented as 

curious about issues such as production, transportation, or local community voting, the father was the 

authoritative figure to whom children addressed and directed questions. Boys were frequently 

depicted as being more curious, whereas girls were shown as submissive and supportive, and thus, 

there was a gender bias in terms of authority, both in household and working domains.  

Conclusion 

The basic education curriculum in Albania has been subject to several changes over the past decades, 

many of which have been aimed at integrating existing knowledge and information into basic 

educational textbooks and programs. This paper utilizes the curriculum evaluation model for context, 

input, process, and product (CIPP) to evaluate the basic educational curriculum from a gender-

equality perspective. Aiming to identify and openly discuss the gender stereotypes in elementary 

school textbooks, this research resonates with previous research and further reinforces the need for 

serious consideration of the gender equity mechanisms that should be present in the basic education 

curriculum.   

Being the cornerstone of the formal educational system, the school is responsible for shaping 

individuals by exposing them to basic concepts and knowledge. The basic education curriculum, 

textbooks in particular, comprises the gist of education, to provide boys and girls with the knowledge, 

skills, and behavior to succeed in society. Where education fails to achieve its life-changing goal is in 

the curriculum that perpetuates gender inequality, both in public and private spheres. Therefore, 

integrating the gender perspective in education is an utmost necessity in helping boys and girls 

explore and achieve their maximum potential, without being restricted by gender stereotypes.  
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In this respect, the existing education situation in Albania possibly faces a series of difficulties in 

proceeding to the ideal situation. In endeavoring to reform the complete education system, the most 

recent educational reform has failed to wholly integrate the gender perspective into the basic 

education curriculum, the Civic Education textbooks, or the respective syllabi. The eradication of 

gender stereotypes from education components still faces several conceptual and methodological 

problems. Curriculum specialists have also affirmed, “there are no differentiated learning elements in 

the syllabi, while most of the textbooks are difficult and overloaded with concepts. They lack the right 

guidance to develop critical and creative thinking, group work skill and project work” (Hamza & 

Spahiu, 2011, p. 7). The textbook components relating to skills and practices that were discussed in 

this article are fundamental to empowering girls and women. Such gender-equality components offer 

children and adults the power to disentangle and uproot gender-based stereotypes; hence their absence 

in the textbooks is contrary to gender-equitable education.  
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WORK STRESS AND SUBJECTIVE/PSYCHOLOGICAL WELL-BEING OF 
EMPLOYEES OF STATE HOLDING COMPANY IN TIMES OF CHANGE 

Solveiga Blumberga1, Solvita Voronova2 

 

Abstract: State Holding Company makes a number of improvements, followed by a process of changes each 

year. This study was conducted to understand how the changes in the company affect the employees working in 

it and how the employees deal with the stress caused by such changes. The purpose of the study was to 

investigate the links between personnel work stress, subjective and psychological well-being of employees 

during changes in State Holding Company. The research undertakes issues such as: the levels of employee stress 

and subjective well-being, the levels of employee psychological well-being, links, if any, between subjective and 

psychological well-being and work stress, and the methods used in the research study. The survey was created 

with reference to works of other authors such as “Professional Life Stress Scale”, “Life Satisfaction Scale” and 

“Psychological Well-being Survey”. It was concluded that the employees had medium levels of stress, medium 

levels of life satisfaction, and medium levels of overall psychological well-being. There are statistically 

significant links between subjective well-being, psychological well-being and work stress. Recommendations 

were prepared for the Human Resources Department to reduce stress levels of personnel working and successful 

management of changes. 
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Introduction 

In their job, personnel now-adays experience various changes being made in the company because the 

development of new technologies and the changing economic situation in the country lead to 

implementation of changes to improve job processes and quality, and carry out evaluations for 

efficient use of the resources. State Holding Company makes a number of improvements and introduce 

new services each year. Organisational and structural changes were initiated in the company to pursue 

this new development strategy. This study aims at understanding how these changes made in State 

Holding Company affect the employees working in the company and how the employees deal with the 

stress caused by these changes. 

Stress affects every individual, and it is a major problem these days. Stress is interaction between 

some force and any encountered resistance, and it remains with people as long as they are exposed to 

any non-specific requirement, regardless of whether it is short-term or long-term (Selje, 2012). Work 

stress may be caused by changed processes, style of management, communication with the employees 

and company culture (Stranks, 2005). Workplace stress is caused by communication, mutual 

relationship between the colleagues, whether the individual feels understood, appreciated and accepted 

as a personality and as a professional, and also by the physical factors associated with the well-being 

of the body (Coja, 2008). 

Subjective well-being may be defined as cognitive assessment of emotions in the life of a person. It 

implies joyful moments, without excluding negative emotions, but marks out high levels of life 

satisfaction. Positive experience implies high levels of subjective well-being, which is the nucleus of 

enabling the psychology (Snyder & Lopez, 2002). Subjective well-being is traditionally defined as life 

satisfaction and happiness in the aggregate. The definition of psychological well-being, includes its 

role in development of the individual, challenge and existentialism, and how it manifests in life in 

general (Keyes, Shmotkin & Ryff, 2002). Subjective well-being is dependent on the quality of life, its 

resources, and the satisfaction of the necessary and most essential needs. As a result of this approach, 

quality of life is described using objective quality indicators, which may be expressed by the following 

resources: education, income, property, skills, health and others. Diener, Oishi, and Lucas (2003) 

described subjective well-being as a broad categorical phenomenon which implies human emotional 
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responses, special satisfaction, and global decision regarding life satisfaction. Subjective well-being 

consists of several temporal events which shape life satisfaction of the individual in the long term, 

whereas happiness is immediate reflection of the positive or negative influences on the individual 

(Keyes et al., 2002). 

Subjective well-being is the assessment of happiness with regards to joy and painful experiences 

which largely affects the attitude of a person towards the positive and negative elements in life 

(Fernandes, Vasconcelos-Raposo, & Teixeira, 2010). It has been discovered in research studies that, as 

the individual gets older, the level of subjective well-being does not lower, but increases under 

positive influences, whereas the negative influences remain stable (Keyes et al., 2002).  

Psychological well-being is defined as an indicator of personal growth, based on self-acceptance and 

acceptance in general, positive relationship with others, individual growth, aim in life, skills in 

satisfying the everyday needs, and autonomy (Ryff, 1989). It is important for an individual to work 

and find a sense of life in effort and problems, which is called the purpose in life. Consequently, the 

centre of psychological well-being is formed as the individual discovers most of their talents and 

abilities, which is referred to as personal growth (Keyes et al., 2002). Targeted purposes in life and 
quality relationships with peers are the primary items that positively impact human health (Oishi, 

2000). Subjective well-being implies not only indicators of emotional happiness (hedonic well-being), 

but also cognitive assessment of life satisfaction in general (Keyes et al., 2002). The available 

empirical data suggests that psychological stability is associated with resistance and recovery from a 

stress situation, and the basis of positive emotions may be a mechanism with high-level flexibility 

which enables people to adapt in stress situations quickly. Positive everyday emotions facilitate the 
ability to resist and help recover from stress sooner (Ong & Bergeman, 2006).  

Changes are an aggregate of planned and structured activities, which by involving the respective 

employees or their groups, is targeted at improvement of the business results of the organisation, 

facilitation of development, and changing personnel behaviour. The processes of changes within a 

company may cause stress in the employees and affect their subjective and psychological well-being. 

The purpose of the Study is to investigate the links between personnel work stress, subjective and 

psychological well-beings during changes in State Holding Company.  

Methods 

A cluster sample was used in the study. The survey involved 268 respondents, of which 95% were 

females and 5% were males, aged between 40 and 59 years, with secondary school, vocational 

secondary education, job experience of 21 years or more, and employed at State Holding Company. 

The methods used in the research study: The survey was created by the authors with reference to 

Professional Life Stress Scale (Fontana, 1989), Life Satisfaction Scale (Diener, Emmons, Larsen, & 

Grifin, 1985), and Psychological Well-being Survey (Ryff, 1989). The research questions were the 

following: What are the levels of employee stress? What are the levels of employee subjective well-

being? What are the levels of employee psychological well-being? Are there links between subjective 

and psychological well-being? Are there links between subjective/psychological well-being and work 

stress? 

Results 

The results of the survey revealed that most of the respondents (85%) experienced work stress. We 

believe that, to varying extent, employees are exposed to stress daily, and only a small part of the 

respondents are not exposed to stress, or are exposed rarely, in their everyday life. Work stress is most 

frequently caused in employees due to: the volumes of work (21% of the respondents), unclear job 

assignments or requirements (21%), work completion deadlines (15%), innovations in the company 
(21%), and change processes in the company (22%).  

The key to the scale was used to calculate the results of the “Professional Life Stress Scale” (Fontana, 

1989). Overall, according to the results of the survey, 44% of the respondents have low levels of 

stress, 53% of the respondents have medium levels of stress, and 3% of the respondents have high 

levels of stress. The results obtained in the survey suggest overall medium stress levels among the 

employees of State Holding Company. 
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The “Life Satisfaction Scale” developed by Diener et al. (1985) was used to investigate the life 

satisfaction of the employees of State Holding Company. This scale can be used to measure an 

individual’s overall assessment of their life. 31% of the respondents are slightly satisfied with life, 24 

% of the respondents are satisfied with life, 18% are slightly dissatisfied with life, and 15% of the 

respondents are dissatisfied with life. The total score obtained on the scale is 21.2 points, and this 

corresponds to the value of 21 – 25 points (i.e. slightly satisfied with life).  

The “Psychological Well-being Survey” of K. Ryff (1989), adapted in Latvia by S. Voitkane and S. 

Miezite (2001), was used to investigate the psychological well-being of the employees of State 

Holding Company. The survey consists of 54 statements. The “Psychological Well-being Survey” is 

used to measure the aspects of psychological well-being on six scales: Mutual Relationship, 

Autonomy, Ability to Satisfy Daily Needs, Personal Growth, Feeling the Aim in Life and Self-

acceptance. The results of the survey are summed up using the key offered for the “Psychological 

Well-being Survey”. With the highest value being 6, the highest score of 4.37 is on the Ability to 

Satisfy Daily Needs Scale, followed by nearly the same score (4.27) on the Mutual Relationship Scale, 

4.02 on the Autonomy Scale, 3.96 on the Feeling the Aim in Life Scale, 3.88 on the Personal Growth 
Scale, and the lowest score of 3.67 on the Self-acceptance Scale. We believe that, in the aggregate, the 

Psychological Well-being aspects of the employees of State Holding Company can be considered 

good.  

We used the Spearman’s Correlation Coefficient to analyse the links between subjective well-being 

and work stress, psychological well-being and work stress, and also the correlations between the other 

obtained data. There is a statistically significant negative correlation (r = -.355, p < 0.01) between the 
factors influencing job satisfaction (the Job Scale) and the Professional Life Stress Scale by D. 

Fontana. The higher the satisfaction with various job-influencing factors, the lower the levels of stress. 

There is also a statistically negative correlation (r = -.339, p < 0.01) between the aggregate score on 

the scales of the survey developed by the authors and the Professional Life Stress Scale by D. Fontana. 

The more satisfied the employees are with the change processes in State Holding Company, the lower 

the levels of stress. There is a statistically significant positive correlation (r = .212, p < 0.01) between 

the aggregate score in the survey developed by the authors and the score on the Life Satisfaction Scale 

by E. Diener et al. (1985). The more the employees enjoy working at State Holding Company, the 

higher the levels of life satisfaction. There is a statistically significant positive correlation (r = .236, p 

< 0.01) between the factors influencing job satisfaction (the Job Scale) and the Life Satisfaction Scale 

by E. Diener et al.. The higher the satisfaction with various job-influencing factors, the higher the 

levels of life satisfaction. There is a statistically significant negative correlation (r = -.371,                    

p < 0.01) between the Professional Life Stress Scale and the Life Satisfaction Scale by E. Diener et al. 

The higher the levels of stress experienced by the employee, the lower the levels of their life 

satisfaction. There is a statistically significant negative correlation (r = -.357, p < 0.01) between the 

Mutual Relationship Scale and the Professional Life Stress Scale by D. Fontana. The better the mutual 

relationship, the lower the levels of stress in the employees. There is a statistically significant positive 

correlation (r = .356, p < 0.01) between the Mutual Relationship Scale and the Life Satisfaction Scale 

by E. Diener et al. The better the mutual relationship, the higher the levels of life satisfaction. There is 

a statistically significant negative correlation (r = -.300, p < 0.01) between the Autonomy Scale and 

the Professional Life Stress Scale by D. Fontana. The more autonomous the individual, the lower the 

levels of stress. There is a statistically significant positive correlation (r = .267, p < 0.01) between the 

Autonomy Scale and the Life Satisfaction Scale by E. Diener et al. The more autonomous the 

individual, the higher the levels of life satisfaction. There is a statistically significant positive 

correlation (r = .481, p < 0.01) between the Life Satisfaction Scale and the Ability to Satisfy Daily 

Needs Scale. The higher the levels of life satisfaction, the better the ability to satisfy the daily needs. 

There is a statistically significant negative correlation (r = -.468, p < 0.01) between the Ability to 
Satisfy Daily Needs Scale and the Professional Life Stress Scale by D. Fontana. The better the ability 

to satisfy the daily needs, the lower the levels of stress. There is a statistically significant negative 

correlation (r = -.205, p < 0.01) between the Professional Life Stress Scale by D. Fontana and the 

Personal Growth Scale. The lower the levels of stress, the better the opportunities for personal growth. 

There is a statistically significant negative correlation (r = -.347, p < 0.01) between the Professional 

Life Stress Scale by D. Fontana and the Feeling of Aim in Life Scale. The lower the levels  of stress, 
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the better the feeling of aim in life. There is a statistically significant negative correlation (r = -.347, p 

< 0.01) between the Professional Life Stress Scale by D. Fontana and the Self-acceptance Scale. The 

lower the levels of stress, the higher the levels of self-acceptance. There is a statistically significant 

positive correlation (r = 0.319, p < 0.01) between the Feeling of Aim in Life Scale and the Life 

Satisfaction Scale by E. Diener et al.. The higher the levels of feeling the aim in life, the higher the 

levels of life satisfaction. There is a statistically significant positive correlation (r = 0.497, p < 0.01) 

between the Life Satisfaction Scale by E. Diener et al. and the Self-acceptance Scale. The higher the 

levels of life satisfaction, the higher the levels of self-acceptance. 

Conclusions and Recommendations 

By carrying out data analyses and interpretation, the authors identified that the employees of State 

Holding Company had medium levels of stress and that stress in the employees was primarily caused 

by unclear job assignments, work volumes and insufficient appreciation by the management. To 

minimise the causes of stress, the employees expect the management to provide detailed explanation 

of the tasks and requirements and to show appreciation. The levels of subjective well-being meant that 

the employees of State Holding Company were slightly satisfied with life, with relatively high levels 
of Psychological Well-being. If the employees have higher levels of satisfaction with various job-

influencing factors and if the human resources management processes are improved, there will be 

lower levels of stress in the employees. We identified a statistically significant correlation between 

subjective well-being and work stress, a statistically significant negative correlation between the 

Professional Life Stress Scale and the Life Satisfaction Scale. The higher the levels of stress 

experienced by the employee, the lower the levels of their life satisfaction. Elimination of the stressors 
will result in lower levels of employee stress and, consequently, higher levels of life satisfaction. 

There are several statistically significant correlations between subjective, psychological well-being 

and work stress. It was discovered that there is a statistically significant negative correlation between 

the Autonomy Scale and the Professional Life Stress Scale, i.e., the more autonomous the individual 

is, the lower the levels of stress; a statistically significant negative correlation between the Feeling 

Aim in Life Scale and the Professional Life Stress Scale, i.e., the lower the levels of stress, the better 

the feeling of aim in life; a statistically significant negative correlation between the Self-acceptance 

Scale and the Professional Life Stress Scale, i.e., the lower the levels of stress, the higher the levels of 

self-acceptance; a statistically significant negative correlation between the Ability to Satisfy Daily 

Needs Scale  and the Professional Life Stress Scale, i.e., the better the ability to satisfy the daily needs, 

the lower the levels of stress; a statistically significant negative correlation between the Mutual 

Relationship Scale and the Professional Life Stress Scale, i.e., the better the relationship with the 

colleagues, the lower the levels of stress. The main reason why the employees feel bad is lack of 

appreciation from the management. The authors suggest that the Human Resources Management 

Department of State Holding Company should have discussions with the first and second level 

managers to encourage them to demonstrate appreciation of their subordinates on daily basis, say good 

words for well performed work, hold discussions with the first and second level managers to 

encourage them to review the job volumes of their subordinates, and to review if necessary. The 

Administrative Department should prepare and approve an ordinance regarding the job completion 

deadlines to fix certain processing and review, approval, signing and internal document turnover 

timelines, so that every employee knows how many days they have for the processing and review, 

approval and further advancement of the documents, this potentially resulting in better compliance 

with the deadlines. The internal communication within State Holding Company should be improved 

for the employees to be aware of the most significant processes in the company and the instructions, 

and for them to be referred to the relevant experts in case of any unclear issues. In further professional 

work, we will have opportunities to carry out personnel management process improvements in                 

State Holding Company by informing its management about the factors which cause stress in the 
employees and about what the employees expect from the company management in order to          

minimise and eliminate the causes of stress for higher levels of subjective and psychological well-

being. 
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THE CONCEPTUAL STRUCTURE OF PHYSICS TEXTBOOKS  
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Abstract: Textbooks are an essential part of the learning process, therefore they need to be written in a way that 

is easy to understand. In real life, we often come across complex systems with scale invariant (power law) 

distributions, which display a surprising degree of tolerance against errors, i.e. degree of robustness. We are 

confident that knowledge organized in this manner is better for usage in textbooks and promotes easier learning 

as content would be more intelligible. Initially, we talk about the evolution of some networks, and then we deal 

with the differences between Poisson and scale invariant distribution in real networks. In conclusion, we are 

looking for connection between scale invariant distribution and Zipf’s law. 
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Keywords: textbooks of physics, net structure, scale invariant distribution.

 

Introduction 

The primary school, secondary school and university students are coming across written texts every 

day. Written text play a special role in the improvement of a student’s skills. It is important in 

formation of personality and acquisition of new knowledge or skills. Textbooks are essential part in 

the acquisition of knowledge, so they should be written intelligibly. We distinguish between 

intelligibility and readability (however, intelligibility of the text depends on its readability). The 

readability is influenced by many factors like length of words or length of sentences, number of words 

in the sentence, and number of new terminologies. To review textbook readability several indices 

exist, such as Gunning Fog, Flesch-Kincaid, Coleman-Liau, and SMOG index. Intelligibility is given 

by the structure of the text, the level of sentences, how sentences are connected, and what is the 

structure of these connections. 

Interpretation of the curriculum in the textbooks makes up sentences. The sentences follow up on             

each other through words or parts of sentences (transitional words and transitional phrases). These 

links between sentences create the interpretation of the text and the interpretation is reflected 

in the structure of sentences. Studies of self-organization network structures showed, that they are 

governed by universal regularities. It is becoming apparent that the universal principle is 

the robustness of the network or the tolerance of the network against failures. We assume that 

the physics textbooks are more natural for students if they fulfill this universal principle. We are 

convinced that if the curriculum has scale invariant net structure, maximal learning capability can be 

achieved.  

The evolution of the network 

We can characterize the network as nodes (or vertices) which are linked to the edges (or links) as 

in Figure 1. There are many kinds of networks in real life: 

 social networks – nodes are individuals and edges are the relationships between them, 

 business networks – nodes are companies and edges are their business relationships, 

 the internet – nodes are computers and edges are cables/wires connecting them, 

 Word Wide Web or WWW – nodes are home pages and edges are link labels to other pages, 

 biological networks (topological map of proteins) – nodes are proteins and edges are their 

direct cooperation in a living organism. 

In our work we will study Slovak textbooks of physics, supposed to have been written more 

intelligibly. Nodes are sentences in the textbook and edges are transitional words and transitional 

phrases. 
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Figure 1: Simple network with 8 nodes (or vertices) and 10 edges (links) 

 

Source: Newman (2003) 

Barabási, Albert, & Jeong (2000) showed similarity of scale invariant networks for proteins and for the 

internet. In Figure 2a, we can see the topological map of proteins after approximately 1 billion years of 

development and in Figure 2b, we can see the topological map of the internet after 35 years 

of development.  

Figure 2: Topological map of the proteins and of the internet 

 

Source: Barabási et al. (2000) 

There are more models for self-organized networks. A well-known model is the Erdős-Rényi. In this 

model, number of links in one node has Poisson distribution as in Figure 3a. Most of the nodes have 

approximately equal number of links. 

Barabási (2009) states that there is ever increasing evidence that this model is not satisfactory for real 

networks. In real networks, we observe power law distribution as in Figure 3b. In this Figure, we can 

see that most of the nodes have one or two links (black circles), but a few nodes have a large number 

of links (blue circle). 
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Figure 3: Poisson and power law distribution 

 

Source: Chan & Loscalzo (2012) 

Barabási et al. (2000) and Albert, Jeong, & Barabási (1999) mapped the internet as a real network and 

proved that the World-Wide Web (WWW), the Internet and other large networks indicate that many 

systems belong to a class of inhomogeneous networks called scale-free networks or networks 

with power-law distribution. Barabási’s collective analyzed other networks and showed that the most 

frequently self-organized networks realize scale invariant distribution too. They showed that these 

networks are resistant to spontaneous attack or failures and their capacity of extension is high. 

We did illustrate the differences between the Poisson and power law distribution in Figure 4. Albert e 

al. (2000), Barabási et al. (2000), and Jeong, Tombor, Albert, Oltvai, and Barabási (2000) generated 

different kind of networks with the same number of nodes (10,000 nodes) and the same number of 

links (20,000 links). Barabasi investigated the influence of attacks and they measured the 

interconnectedness of networks under random attacks. The interconnectedness of a network is 

described by its diameter d, defined as the average length of the shortest paths between any two nodes 

in the network. The diameter characterizes the ability of two nodes to communicate with each other: 

smaller the value of d, shorter is the expected path between them. Networks with a very large number 

of nodes can have quite a small diameter; for example, the diameter of the WWW, with over 800 

million nodes (Lawrence and Giles, 1999), is around 19 (Barabási & Albert, 1999), whereas social 

networks with over six billion individuals are believed to have a diameter of around Milgram (1967). 

The dependence is shown in Figure 4. Blue symbols characterize growth of the diameter of network 

under random attack, blue triangles describe Poisson distribution (random network) and blue squares 

describe power law distribution (scale invariant network). We can see that the interconnectedness 

decreases in random network, while the interconnectedness in scale invariant network almost doesn’t 

change. Red symbols characterize directed (no random) attack, red diamonds describe random 

networks and red circles describe scale invariant network. We can say that scale invariant network is 

more sensitive on directed attack than on random network. Equal examples were modeled for N =
1000, N = 5000 and N = 20 000 nodes and they found equal values as in Figure 4. It means that 

results are independent of system size. Yin, Liu, Liu, and Li (2015) came to the same conclusion. 



CBU INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 

MARCH 23-25, 2016, PRAGUE, CZECH REPUBLIC  WWW.CBUNI.CZ, WWW.JOURNALS.CZ 

 

 566 

Figure 4: The influence of attack in random and scale invariant network  

 

Source: Albert, Barabási, & Jeong (2000) 

It has been shown, that many real networks have developed into scale invariant networks. We believe 

that if teaching material in textbooks (assigned for acquisition of knowledge) is organized as scale 

invariant networks, it will better activate the internal learning strategies of the brain, making 

the learning process easier. 

Scale invariant distribution and Zipf’s law 

The probability p in scale invariant (power law) distribution is given as  

p ∝  k−α, 

where k is the number of links to a node and parameter α characterizes the distribution. Yang and 

Zhao (2005) writes that the average value of the parameter α is usually between values 2 < α <  3, 

however, occasional exceptions exist. Teleki (2015) presented a histogram of links of particular 

distribution for power law distribution with number N = 1,000 nodes and parameter α = 2,2662 as in 

Figure 5. Most of the nodes have one link and only one node has 24 links. Average number of links in 

one node is k = 3.  

Figure 5: Scale invariant distribution with parameter α = 2,2662 

 

Source: Teleki (2015) 
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Barabási et al. (2000) in his research found that the internet and the web show scale invariant 

distribution. They investigated parameter α for “web, out” (outgoing links) and for “web, in” 

(incoming links), for the internet. 

 αinternet = 2,48 

αweb,out = 2,45 

αweb,in = 2,1. 

From the results we can see a very similar value of the parameter α. In all cases, the parameter α is in 

the range of 2 < α < 3. If the parameter α is different for two scale invariant networks they will be 

also visually different and this difference we can find out by mathematical analysis. If the parameter α 

is equal or similar for two scale invariant networks they will visually be very similar, although they 

may be different in details. 

The fact that the parameter α takes the value of the above interval is also reflected in the learning 

process. Experiences show that a good teacher explains new concepts by using familiar concepts 

usually in two or three forms. 

Now we describe Zipfˇs law and we seek connection between scale invariant distribution and Zipf’s 

law. Adamic & Huberman (2002) showed that Zipf’s law and Internet have many of the same features. 

They found that Zipf’s law occurs on the internet very often. 

Zipf’s law demonstrates a relationship between the frequency of occurrence of certain events 

(frequency of words) and its order (if we rank events according to the size of the frequency). We have 

a rule, that the most frequently occurring word in the text is occurring x times, the second most 

frequently occurring word in the text is occuring x/2 times, the third most frequently occurring word 

in the text is occurring x/3 times, and so on. This law was described by Horecký (1961) who said that 

on plotting the above mentioned values, we will get a hyperbola as shown in Figure 6a. The frequency 

of each word is inversely proportional to its rank in the frequency table. The product of the frequency 

and the rank is approximately constant 

fr = k 

where f is the frequency of the word in the text, r is the rank of the word, and k is a constant. 

Zipf’s law is named after G. K. Zipf, but J. Estoup and E. K. Condom had studied this issue for a long 

time. They investigated this dependence more precisely because they examined the angle of 

inclination γ in log-log scale as we can see in Figure 6b. The value γ is 1 if the angle is 45˚as in Zipf’s 

model. 

Figure 6: Zipf’s law 

 

Source: Horecký (1961) 

More accurate description of the frequency and rank is f r γ = const. or 

fr =
 k

Nrγ
 

If we want relative values, we have to divide this formula by the total number of words, N. The ratio 

of the number of favorable cases fr to all possible cases N characterizes the probability pr, such that 
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pr =
 k

rγ
 

The form pr = k. r−γ is very similar to the form for scale invariant distribution. 

Results and Discussion 

Several studies showed that real networks are mostly developed in scale invariant distribution. We can 

see this distribution in the Web, topological map of proteins and the Internet, therefore we expect it in 

physics textbooks for secondary schools as well. We will study every sentence, form, image, and 

graph in several Slovak physics textbooks and analyze in detail how they are interlinked by 

transitional words or transitional phrases. We intend to verify our assumption by close test. 

Conclusion 

In many real networks we can see the same universal regularity. This regularity shows that self-

organization networks have scale invariant distribution. Complex systems which are scale invariant, 

have a surprising degree of tolerance to errors. We assume that the brain has evolved in the same way. 

In our opinion, if school work (intended for acquiring knowledge) has this structure, learning process 

will be easier. Detailed mapping of the conceptual structure of textbooks is useful because we want to 

find to what degree it supports the optimal strategy of learning. We want to find out if the detailed 

structure of concepts in the stylized text creates scale invariant network. 

The goal of our next work is to make the networks analysis of physical textbooks for secondary 

schools using the above described criteria because the authors are not aware that such analysis on the 

Slovak physics textbooks was realized. In this respect, our country falls behind in research compared 

to the Anglo-Saxon countries, saying nothing about practical experience and development of 

automated tools (see project CoMetrix). These tools analyze the text and also offer alternatives to 

improve the quality of the analyzed texts (the teaching texts and the texts for the management 

companies). We must state that these tools do not use the principles revealed by Barabási’s working 

group, therefore, we expect to contribute not only for authors of Slovak texts but also of texts in other 

languages.  

Acknowledgement 

This work was supported by Univerzitná grandová agentúra. We would like to thank P. Čerňanský for 

his comments and suggestions. 

References 

Adamic, L. A., & Huberman, B. A. (2002). Zipf’s law and the Internet. Glottometrics 3, 143-150. 

Albert, R., Barabási, A. L., & Jeong, H. (2000). Error and attack tolerance of complex networks. Nature 406, 378-482. 

Albert, R., Jeong, H., & Barabási, A. L. (1999). Diameter of the World-Wide Web. Nature 401, 130-131. 

Barabási, A. L. (2009). Scale-free networks: A decade and beyond. Science 325, 412-413. 

Barabási, A. L., & Albert, R. (1999). Emergence of scaling in random networks. Science 286, 509-512. 

Barabási, A. L., Albert, R., & Jeong, H. (2000). Scale-free characteristics of random networks: topology of the world wide 

web. Physica A 281, 69-77. 

Chan, S. Y., & Loscalzo, J. (2012). The emerging paradigm of network medicine in the study of human disease. Circulation 

Research, 363-364. 

Horecký, J. (1961). Využitie matematických metód v jazykovede [Use of mathematical methods in linquistics]. SAV 5, 257-

269. 

Jeong, H., Tombor, B., Albert, R., Oltvai, Z. N., & Barabási, A. L. (2000). The large-scale organization of metabolic 

network. Nature 407, 651-654. 

Lawrence, S., & Giles, C. L. (1999). Accessibility of information on the web. Nature 400, 107-109. 

Milgram, S. (1967). The small-word problem. Psychology Today 2, 60-67. 

Newman, M. E. J. (2003). The structure and function of complex networks. SIAM Review 45, 167-256. 

Teleki, A. (2015). A beiskolázás optimális feltételei [Optimal conditions for school readiness]. J. Selye Univerzity in 

Komárno, 110-120. 

Yang, S. J, & Zhao, H. (2005). Generating multi-scaling networks with two types of vertices. Physica A 370, 863-868. 

Yin, R. R., Liu, B., Liu, H. R., & Li, H. R. (2015). Research on invulnerability of the random scale-free network against 

cascading failure. Physica A 444, 458-465. 



CBU INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 
MARCH 23-25, 2016, PRAGUE, CZECH REPUBLIC  WWW.CBUNI.CZ, WWW.JOURNALS.CZ 

 

 569 

MARITAL CONFLICTS RESOLUTION STYLES 

Hatixhe Islami1

 

Abstract: Conflict as a social phenomenon has an important role in our lives, which is why it is so important to 

understand this phenomenon. That involves recognizing the mechanisms of emergence, development, methods 

of study and their resolution. The practice of social work and previous treatments with spouses shows that the  

marital relationship as an interpersonal relationship represents the specific basis for the emergence of conflicts.  

The obtained results are part of a study on the characteristics of marital relations and their influence on the  

choice of the spouses’ patterns of behavior during conflict situations. The results suggest that the choice of  

different strategies of behavior in a situation of conflict among our respondents mainly depends on: the degree of 

insistence in fulfillment of personal interests, and the level of cooperation in addressing the interests of others.  

As a dominant style in marital conflict resolution our respondents use the avoiding style. During the study, 

gender differences between spouses, how they perceive, understand, and resolve marriage conflicts were found. 

Women are more critical toward their abilities to resolve conflict. In such situations they often use  negative 

behavior, compared to men who are more likely to deny or avoid situations of conflict. Marriages where violence 

in involved are mainly based in destructive patterns of behavior in marital conflict resolution. 

UDC Classification: 316.6, DOI: http://dx.doi.org/10.12955/cbup.v4.815 

Keywords: marital conflicts, conflict resolution, gender, violence.

 

Introduction 

This study aims at showing how much martial conflicts effect spouses in everyday life and what 

patterns of behavior and styles used to resolve them. Now-a-days we are faced with the fact that many 

marriages are conflicting due to the collapse of basic human values, which lead to changes in marital 

and family status, whether it is for structures, understanding, its meaning or function. The problem of 

marital conflict is one of the main topics during research in the field of marital relations. It is known 

that conflicts are an integral part of any sustainable marital relationship (Canary, Cupach, & Serpe, 

2001), and the knowledge in using the right styles to resolve them has a major impact on the stability, 

satisfaction and quality of marital relationships (Notarius, Lashley, & Sullivan, 1997). Commitment 

and maintenance of marital relations is inciting spouses to find appropriate ways to manage mutual 

conflicts. How spouses as participants in a conflict situation perceive conflict is of great importance 

because any new marital conflict bears the consequences of the conflict that occurred long before that. 

The factors mentioned have a major impact on spouses whether they would hold a negative or a 

constructive approach on conflicts in general.  

Many husbands are not able to analyze conflicts and exploit them in an appropriate way in                        

order to potentially solve them because they do not have proper knowledge of styles, methods and 

preventive techniques for the resolution, management and transformation of marital conflicts.  

Obviously, the lack of such knowledge and skills in this field causes the the conflict to escalade by 

using violence.  

The possession of certain skills causes spouses to feel strong and constructive in resolving conflicts. 

On the other hand, a large number of spouses oppress or hide their feelings in order to have a quiet 

marriage. When husbands oppress conflicts they unconsciously and uncontrollably prevent marital 

relations which lead to the appearance of psychosomatic disorders and diseases. Often unresolved 

marital conflicts are transformed into anger and resentment, which leads to insulation and building of 

barriers between spouses.  

Conflict resolution styles for family and couples constitute some of the most intimate factions of 

human relationships. Conflict in itself is not destructive or negative if the spouses are familiar with the 

reasons leading to its appearance. Conflicts that lead to a better understanding of the problem, or 

encourage innovative and successive solutions are defined as constructive conflicts. In subjective 

terms they cause a feeling of satisfaction, confidence and curiosity, and stimulate creative thinking. 

Results of numerous studies confirm that the biggest indicator of long-term success in any relationship 
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is how spouses cope with their conflicts and the way they support each other and express their love in 

the quiet time with no problems or conflicts (Gottman, 1994). 

Literature Review 

Intensive interpersonal conflict research begins with social grievances that include the world in the 

1960s, although the study of conflict dates back to 1980.  

Psychologically speaking, conflicts result from the processing of information that affects our behavior 

and is closely linked to our emotional experience. Psychological approach to the study of conflict is 

characterized by its large influence on the quality of the personality psychological component. 

According to the classical psychoanalysis, conflicts cannot be avoided and the devastating impact on 

the personality of the individual cannot be prevented. Efforts should be targeted towards mitigating 

and minimizing the consequences by educational influences in the process of socialization. Conflict as 

a process begins when one party believes the other has damaged or attempted to hurt something they 

own or want. Power and resources occupy a central concept in explaining the behavior of individuals 

in the family. Despite the commitment and time of occurrence, all theorists believe that individuals 

during conflicting situations behave in accordance with their interests. 

Theories that treat conflict as a negative occurrence think that conflicts are regarded as a threat. For 

the parties in the conflict its effects are negative and lead to destructive confrontation. On the contrary 

the theories that explain the conflict as a positive phenomenon, where conflict is considered useful as 

it encourages the conflicting parties to make efforts to solve the problem and reduce the tension and 

stress. 

Marital nature is characterized as an intimate relation where the dominant feature is the continuous 

interaction between spouses, which is a strong and mutual interdependence of strong feelings between 

spouses. Conflicts are part of married life just like any other close ties (Straus, 2005; Wilmot & 

Hocker 2007). The emergence of conflicts in marital life is normal because they lead to the 

strengthening of marital life which makes the marriage more durable than before. Though conflicts are 

common in marriage, the causes are different. The essence of conflict presentation can effect daily 

problems from the fulfillment of the responsibilities of marriage and family, to the presence of serious 

conflicts that may affect marriage and family (Čudina-Obradovič & Obradovič, 2005).  

Psychological research shows that 80-85% of families have conflicts, but depending on the presence 

and intensity, spouses use different strategies to solve them. The research shows that partners who are 

satisfied with their conjugal life mostly use structural styles of conflict resolution like a compromise 

style, and discuss their problems in a more open way. Styles that husbands use to resolve conflicts 

largely reflect the nature of their relationship which are also important indicators of satisfaction in the 

relationship and the duration of the relationship (Murray & Holmes, 1995). 

Methodology 

The specificity of the problem required us to apply methods and techniques for collecting, processing 

and interpreting the data. Theoretical and practical analysis of obtained data will contribute to the 

discovery of relations established in the hypothetical system. Namely, which patterns of behavior and 

styles spouses use to resolve conflicts, whether there are differences in the use of certain styles of 

conflict resolution, if they are dependent on gender, and the presence of violence in marriage. 

Materials collected will be analyzed and interpreted. The research has used the test for diagnosing 

conduct in conflict situations (Thomas & Kilmann, 1974) that aims to diagnose how much spouses 

tend to conduct conflicting attitude, which is characterized by constructive or destructive behavior 

during conflict resolution. To describe the type of people’s behavior in a situation of conflict, the 

author applies the model of two-dimensional arrangement of conflicts, whereas primary dimensions 

consider the cooperation as positive attitude and competitiveness as negative behavior. In accordance 

with the type of behavior in conflict situations, conflict solving styles (rivalry, cooperation, 

compromise, avoidance and adaptation) are also defined. 

Results and discussions 

The results in this study suggest that the choice of different strategies of behavior in conflict situations 

among our respondents mainly depends on the degree of persistence to achieve personal interests and 

degree of cooperation in addressing the interests of others. The dominant style of conflict resolution 
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from our respondents was crowd out style, a style characterized by a lack of responsibility for 

cooperation on the part of their husbands and low persistence in the pursuit of personal interests and 

needs. With this type of behavior spouses deny the existence and function of marital conflict, and 

display the dynamics of conflict. This behavioral style affects spouses to limit personal ability to deal 

with conflict situations. Although they perceive the existence of conflict, they remain passive to 

initiate the process of taking measures for its solution. 

The choice of ‘avoidance’ as a style for marital conflict resolution indicates reduced confidence and a 

lack of developed social skills leading to the creation of internal conflicts between spouses. 

Statistical differences in the use of certain styles of conflict resolution by the respondents 

From comparative analyses, the results show that there are statistical differences in the use of styles for 

conflict resolution between: rivalry and cooperation (t = - 3803 and p<0:01), rivalry and compromise 

(t = - 4,201 and p <0:01), and rivalry and avoiding styles (t = -6.028 and p <0:01). The results show 

that among these styles there is a negative correlation which indicates that during growing conflict, 

spouses have a need to compete in order to satisfy their own interests, which reduces the level of 

cooperation and compromise and the expectation of avoiding the conflict. The results show that the 

spouses during the process of solving conflict constantly worry about personal goals and want to 

realize them by any means. From our respondents, choosing rivalry as a style is a model of destructive 

behavior for marital conflict resolution, accompanied by reduced marital interaction and impaired 

communication. 

Major differences in the use of certain styles of marital conflict resolution depending on the gender of 

the spouses 

The results show that the differences in the arithmetical environments are statistically important                

in terms of style rivalry (t = 3.082; p <0.05) and style adaptation (t ~2,045; p <0.05). The obtained 

results show that there are gender-based differences between spouses on how they perceive, 

understand, and resolve their conflicts. Female respondents, regardless of their husbands, use                    

rivalry as a marital conflict resolution style. Women identify with the relationship and better perceive 

the problems because they are more involved with family obligations and expect more                        

from the marital relationship. During conflict situations when women are underestimated,                   

unfairly mocked or criticized by their husbands, they get competitive, which in some cases                         

can result in distrust and suspicion, which affects the mood of the spouses. Feelings of personal                    

injury influence women to include mechanisms for protection and response, using rivalry as a                 

conflict resolution style. Conflicts between them are often associated with strong emotions because                   

the assessment of personal interests and comparison with the interests of the spouse is often done 

unconsciously. Compared to women, men use avoidance and adaptation as marital conflict resolution 

style. In many cases men prefer to avoid the conflict, especially when the intensity of negative 

emotions is high. They try to think rationally, act calm and tend to make rational efforts to resolve the 

conflict in order to eliminate it before it becomes a sensitive issue for the other side. Gender 

differences in conflict resolution are due to socialising differences between females and males, as                  

well as gender-specific differences in terms of social roles and expectations. Gender differences                   

in the behavior of spouses during conflict situations also depend on the individual differences          

between spouses, cognitive processes as well as previous experience of the couple in conflict 

resolution. 

Our results and the results of other researchers today reject the conclusions of the traditional theories 

according to which women in conflict resolution usually use passive strategy, unlike men who are 

active, successful and more effective in dealing with problems (Stone & Neale, 1984). 

Recent studies show that women are less satisfied with the marital life than men, because men have 

lower expectations form marital life compared to their wives as satisfaction is an important component 

in the quality of marriage.  

On comparing marriages where violence is present and marriages where violence is absent, spouses 

use different styles of conflict resolution. A summary of the results, can conclude that the amount of 

value for t and p in terms of style rivalry, compromise and cooperation avoidance adaptation do not 

reach critically significant statistical value. The only differences occur in terms of rivalry style that 
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partners use in marriages where there is violence. Differences in arithmetic environments are 

statistically significant, in terms of rivalry style (t = 3842 and p <0:01). 

The results suggest that in marriages where there is violence, marital relations are mainly based in the 

destructive exchange of the need of both spouses for love, affection, understanding, comfort, opinion 

and respect. The dominance of rivalry as a style of marital conflict resolution in marriages where there 

is spousal violence, stems from the accumulated tension, which is a result of ignorance or lack of skill 

in constructive conflict resolution. The presence of negative interaction between the couple leads to 

frustration, anxiety, difficulty and loss of confidence which escalades the conflict and the use of 

physical violence. 

Conclusion 

Studies show that spouses, who have qualitative marital relationship, where there is love, mutual  

respect and equal share of obligations and marital responsibilities, prefer to use constructive styles to 

resolve the marital conflict. Spouses who have high aspirations to dominate over conflicting situations 

have low desire for the realization of common goals and interests. Spouses who try to avoid major 

conflicts are likely to dominate the conflict situation. In order to overcome marital conflicts in a 

constructive way, it is required that couples recognize the styles of conflict resolution or management 
of their marriage that will help them in acquiring social skills for constructive resolution of marital 

conflicts. Gaining social skills will allow spouses to gradually and tactically reconcile conflicting 

interests and differences, and try to balance strengths and needs. 

Research done so far is an indicator of direct change or progress in this field to provide more 

qualitative marital relationship, because professional experience in our country in this field shows that 

in conflictual situations, spouses often react aggressively or withdraw, a way of behavior which 
prevents conflict resolution and leads to frustration, anxiety, concern, distrust, irritability and 

psychosomatic disorders. 

Through perception of spousal dynamics in contributing to the opening of marriage and family 

counseling that will help spouses learn and develop their skills for constructive marital conflict 

resolution. 
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A COMPARATIVE VIEW REGARDING THE TERRITORIAL-ADMINISTRATIVE 
REFORMS AND LOCAL GOVERNANCE IN POLAND AND CZECH REPUBLIC  

Aurora Ndreu1 

 
Abstract: The purpose of this article is to file the administrative-territorial reforms, conducted by Poland and 
Czech Republic, in a comparative point of view. This study has been done conducted on unitary former 
communist countries such as Poland, Czech Republic and Croatia, which resemble Albania as a result of their 
past. Looking at the historical evolution of reforms in these countries with different local governance systems, 
and analysis of the latest developments will give us a deeper knowledge about the topic. 
This comparison would address reforms of the political bodies of local government (such as those relating to 
political accountability and decision-making in local government), with regard to administrative structures, 
because only by looking at both sides of the currency of the local government can we get a complete picture of 
the changes and improvements to be made. 
Comparison aims at providing knowledge about the terminology and concepts used in the comparison of 
countries and characteristics of each country in connection with the territorial administrative reforms carried out, 
followed by a reformation of the local government. 
JEL Classification Numbers: K300 DOI: http://dx.doi.org/10.12955/cbup.v4.816 
UDC Classification: 342’35 
Keyword: territorial-administrative reform, local governance, Poland, Czech Republic, regionalization, 
recentralization. 

 
Introduction 
Both the countries compared in this article were previously into a communist system, same as 
Albania. The implementation of the territorial-administrative reform in these countries would help as 
a guidance for the good implementation of the same reform in Albania.  
Local Governance in Poland - The administrative-territorial reforms 
Poland is historically a unitary state. Cultural and economic differences have always existed between 
the southeast and northwest regions of Poland. Administrative-territorial reform in Poland between 
the years 1950-1973, somewhat reflected the divion of the Soviet communist system with three levels, 
composed of 17 provinces, 300 districts and 8,000 municipalities. Infrastructure, economic 
development, cultural relations and historical relations were best represented by districts called 
powiat, so this form of organization has been more stable over the years. The two-level organization 
included provinces, which, after the reform became 49 from 17 and municipalities were reduced in 
number by 2500. The reason to undertake such a reform was to reduce the power of the party-state in 
these centers and destroy the emotional bond that existed between people of the district unit. 
Although, at the time people were told that the reform was to decentralize power, it centralized it even 
more.  
During the communist era, several organizations called proto-self-governing organizations were 
created that dealt with the elite group and made the decentralization process easier after the fall of the 
communist system in this country. The reform and law of 1990 introduced the first democratic 
election at the local level, it also changed the definition of ownership passing the right of ownership to 
municipalities, and introduced the concept of local budgets and their management by the local 
authorities (J. Yoder, 2003, p. 8). On the basis of this reform, local government took a different 
meaning, where the local representatives took on new responsibilities. Selected organs were created 
directly by the people such as those of the local councils. Organization in voivodships, to compare by 
organization and function in Albania, would have been called prefectures, and still acted at a local 
government level. However, these organizations had limited liability, involving merely the execution 
of the decisions made by the central government. The most delicate problem in the post-communist 
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period was not having sufficiently experienced personnel in small local units which led to financial 
problems in these units. 
In June 1990, another subdivision called rejon, was implemented. This was a quasi-subdivision of the 
voivodship administration, but didn’t have its own functions, which was done merely for technical 
and organizational reasons. During subsequent years, several efforts were made to undertake reform 
but these effort were constantly hampered due to the absence of political will. Consequently, 
administrative reform was interrupted until 1997, when the key political supporters came back into 
power, who in addition to local government reform, sought to reform education, healthcare, and 
justice. This lead to a decisive separation from the old communist system and its inherent ways of 
governance. The new reform aimed at decentralization of many public functions, such as public 
services and public finances, to local bodies. Eventally, it was necessary for the central government to 
deal with policies that have an effect on macroeconomic policies outside the country, or those of 
public safety. The administration of public services was left in the hands of the local government 
functions. On January 1, 1999, the administrative reform came into effect, after the elections the new 
local councils took place (Yoder J. 2003; 11). The reform in our country was implemented after the 
local elections of June 2015, the organization was done under the new division. After the above-
mentioned elections in Poland, the basic unit of local government, gminy, had full rights over the 
management of kindergartens, elementary schools, libraries, cultural centers, development and 
management of roads, parks, etc. These units were also responsible for the control of land 
management, urbanization, sanitation, drinking water, supply or electricity, public transport and more. 
Meanwhile, responsibility to protect the public order and security was to be shared with other levels 
of government organs. Powiaty as an organization, was responsible for matters not covered by the unit 
base, such as, secondary education and public health services, which is basically the management of 
services that extend beyond the boundaries of gminy. Local councils were called sejmiki, who were 
elected in free and general elections, these then elected the executive bodies that performed executive 
functions in the unit where they lay. They were responsible for the approval of local development 
policies, both economic and social. These were independent bodies and have their own budgets. Their 
responsibilities were supra-local in character, such as higher education, cultural heritage, etc. This is 
where the local system in Albania is different because at any level of government in Albania, such as 
the base or the second level, that are region called qark, which according to the new laws (Local self-
government Law (2015), can’t exercise responsibilities pertaining to education high. 
Another characteristic of Poland is the existence of a parliamentary system of local government 
organs. This means that local councils are elected through general elections and in turn choose the 
executive organs of local government, which is not the case in current Croatian or Albanian systems. 
These executive boards that are chosen by local councils, are run by the marshals. Wojewody were 
officials appointed by the central government that represented the central government at regional-
local levels. These types of officials resembles the prefects in the Albanian system, who oversees the 
decisions made by local councils and check their compliance with the law. Their existence shows a 
dualistic structure of the administration. Wojewodztwa, the wojewody body, could build several 
bilateral and multilateral relations with foreign partners. Implementation of this reform in Poland and 
the regionalization of the country will lead to better us of the European Union funds, so in the future, 
these regions can be a key factor in the integration process of Albania. The reason for undertaking any 
administrative reform should be to increase the accountability of ordinary citizens by the public 
institutions, by monitoring and ensuring that funds are managed in the most efficient manner possible. 
Through the decentralization of key functions, it becomes possible for the central government to make 
decisions regarding major strategic issues and policies, while the local government will deal with 
daily life functions of citizens. 
As a fact, the administrative reform in Albania should have provide a modern state, able to effectively 
use human and financial resources, similar a democratic country where public and private values 
belong to European society. By implementing the reform, creation of a state that will function in 
accordance with the procedures and laws is intended, represented by representatives elected directly 
by the people. A state where the local and regional community decides to create its own identity and 
manage its own local affairs, where the principle of subsidiarity is respected by all levels of 
government. The principle that many functions dealing with citizens must carried out by bodies that 
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are closer to the citizens is one of the fundamental principles of the European Union. Other principles 
of reform must also be transparency, effectiveness, accountability and flexibility in carrying out 
functions. 
Poland undertook its administrative reform and made a significant and meaningful move towards 
decentralization and regionalization. The main reason for this reform by the Polish government was 
the quality of democratic governance, integration into the European Union and generally, the global 
economic policy. Usually, reform was crucified and described by the opposition as a waste of public 
funds, stating that reorganization was worthless. Finally, on the basis of the legal analysis, Poland 
remains a unitary state, like Albania and cannot reach comprehensive regionalism or federalism. This 
is why the two countries are historically and traditionally unitary. 
Aspects of the reform and local governance in the Czech Republic 
In antagonism with Poland, the Czech Republic comes from a long tradition of local public 
administration in land or regional level. This is because it has taken the administrative traditions of its 
neighboring countries, such as Germany, Switzerland, and Austria, who have a federalized system of 
government. The core of Czech state since the XI century is made historically by the two main 
regions, Bohemia and Moravia. Since the region of Moravia and Silesia was under the rule of the 
Hapsburgs, they enjoyed local and regional autonomy. On the other hand, the Slovak region was 
under Hungarian Crown, which did not enjoy the benefits of local self-government (Yoder J. 2003, p. 
13-15). When Czechoslovakia, which was created as a multi-national state, was divided into several 
regions after World War II, it was reconstructed as a unitary state, as a single federation, which also 
formally ended de facto. Until 1990, Czech Republic and Slovakia had a local government system 
consisting of three levels of government: municipal, district and region. During the communist 
system, the philosophy was to destroy the historic provinces of Bohemia, Moravia and Slovakia, in 
order to establish the link between their economic development. First, communist authorities created 
19 large regions called kraje, which were later reduced to 10 in 1960, and two urban centers. The 
purpose of these regions was to execute the orders of the central government. Consequently, each 
region was controlled by a centralized national council. These regions were divided into 76 districts 
called okres and over 7,500 municipalities called obec (Yoder J. 2003; 16). Czechoslovakia 
federalism as a result of the Prague Spring of 1968, brought the centralized Soviet system. This kind 
of federalism meant harsh centralization of functions. After 1990, the new system did not have 3 
levels, as regions did not exist anymore, because they were viewed by the system as arbitrary 
administrative unit that had no historical roots. National councils were also eliminated, being 
remnants of the old system. Municipalities and communes were already recognized as the basic unit 
of local government. These local governments have the right to initiate local decisions and legislation, 
while assemblies with elected councilors had the legislative and executive functions. Among the 
responsibilities of government organs, were granting building permits for the area under 
administration, as in the case of Albania, and the administration of the property of the municipality, 
obtaining grants, preparation of local budgets, the establishment of other entities, fulfillment 
obligations with respect to education, and health or other areas that were not responsibility of other 
levels. Innovation in this analysis is the fact that these local bodies also had responsibility regarding 
the management of local public order and the municipal police. At this point it is unclear whether this 
is a matter for a municipal police in the case of Albania with limited rights (Local self-government 
Law (2015), or a policeman who kept assuring public order such as the police state, but that depends 
on local government organs. At the district level, directly elected bodies were not provided, but they 
functioned as an extension or continuation of the central authorities in order to fulfill tasks related to 
state administration. We also find here a similarity with the prefect organ in our system, as in some 
cases, these agencies have the right to cancel decisions of municipal bodies (Law on Prefect, 2002). A 
critical attitude towards this kind of organization, is the fact that there is no link between the 
municipal level, the one governing the district, and central level executive authorities. There is also 
criticism regarding the solution of regional problems, as it is not stipulated in the law, who must be 
addressed for solutions. In the present case, the administrative reform was the most sensitive and 
problematic compared to Poland. This is because the status the lander would have in the future, 
historically existed in the IX century, Moravia and Silesia. This problem arises from the fact that, 
giving a different status to these regions, will lead to a dualistic administration and this was, in fact, 
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the cause of the division of Czechoslovakia in 1992. The special commission that was set up in 1990 
to implement the administrative reform, analyzed examples of Germany, Austria and Italy, where the 
final proposal selected: an administrative division based on the former division of Lands; a variant 
with the provinces, which will lead to the creation of 15-20 provinces or extended districts which was 
still highly centralized; a combination of the first two, the provinces based on historical Lands 
division, creating the subsidiary organs of self-government bodies but also centers at the provincial 
level; review of the federal system, making each of the regions, the Czech, Slovak, Moravia, Silesia to 
have separate state organization and constitution. In 1992, the reform issue was overshadowed as a 
result of the major problems that the country was facing, i.e. the division into two states. Only in 
1993, after a new state was created, the Czech authorities were forced to take the reform back to 
treatment, after the constitution forced the formation of local government units, self-governing with 
councils elected every 4 years. In this year, two committees were created that would present 
proposals, one proposal presented consisted of the 12-14 division Lands with self-governing and 
representative bodies of local and central government. The other commission proposed division into 8 
other self-governing units. Debates on the reform and which variant would be resolved lasted until 
1997, when Constitutional Act on the establishment of Regions was adopted, by which 14 high self-
governing units or kraje were created. This law did not regulate issues of regional councils or their 
functions, and thus there were many debates on the issue in question from the central as well as local 
authorities. During the implementation of reform, districts and municipalities continued to exist, 
finally districts ceased to exist in December 2002. The development of such a reform brought a 
greater economic development, enabling these already extended units, to participate and decide on the 
different policies in international organizations and cooperation with other units of other states. One 
reason for undertaking reform in the Czech Republic was constant demand from the European Union 
regarding decentralization. In a union where the movement is toward unification of many policies, it 
is important to put an emphasis on decentralization of the regions as they emerge as separate entities 
in regional policies. According to the Regional Law that was passed in 2000, regional assemblies elect 
and dismiss the regional governor and the regional council. These assemblies can approve regional 
budget and submit draft proposals to the Chamber of Deputies about different issues. Significant 
changes regarding the competence of the regions came into law in 2000, when management of 
secondary education were given several schools of art that had previously been subordinated to the 
central government or the relevant ministry of education. Management of roads, galleries, libraries 
and museums was added to this. The Czech case about reform differs from that of Poland, because the 
latter was an important division of the communist system and undertaking a new organization. So in 
Poland, the reform was linked to division of the country from the communist period. In the case of 
Czech Republic, pressure from outside or the European Union and the integration process influenced 
the adoption of reform fast. The greatest fear of Czechs about regionalization lay in the fact that in a 
regional economic development, the regions of Moravia and Silesia can be empowered and in the 
future may require a full federalization or worst, division, similar to 1992, when Czech divided from 
Slovakia.  
Conclusion 
The transition from a communist system to a democratic system after 90s, made decentralization or 
regionalization difficult for countries. This is because the immediate need was to put in place a 
democratic governing system with such laws and bodies as well as its full implementation. It was only 
after such a venture that these countries proceeded with reforms such as regionalization and 
decentralization. In each case the reform was influenced by communist mentality of those who 
undertook reform, and the fact that there was no establishment of a local pre-communist autonomy 
made the process difficult. Given that the reform would include many types of issues or modification, 
change in borders and names of the regions, it raised a concern regarding the loss national identity or 
national union of regions. Another concern was the creation of national and regional political leaders, 
where they might overwrite each other, changing perceptions about expectations of policy 
implementation by regional and national leaders. Reform opponents feared that decentralization will 
lead to loss of their authority. Similar to the case of British conservatism, the Czech Republic there 
were concerns that regionalization, decentralization and Europeanisation will not bring any good to 
the country. Because according to them it will lead to loss of national sovereignty and would weaken 
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the power of the central government. The issue of decentralization and regionalization was deemed to 
have a negative impact as the strengthening of the autonomy of minorities due to any regionalization 
made pursuant to the protection of their rights (as it was under the administrative reform recently in 
Albania) was thought to lead to loss of national identity among the population or even possible 
secession from the state it belong to. We are yet to see if pursuant to the protection of minority rights 
will be created by municipalities created in Albania. 
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TEACHER’S ATTITUDE TOWARDS THE INCLUSION OF STUDENTS WITH 
DISABILITIES IN REGULAR SCHOOLS 

Rovena Lika1 

 

Abstract: The inclusion of children with disabilities in general schools depends on teachers and pupils. The aim 

of this study is to evaluate the teachers’ role in the inclusion of children with disabilities in general schools. 

Taking their role into consideration, we will be able to understand factors that influence the positive or negative 

attitude towards the inclusion of children with disabilities in general classrooms. 146 teachers participated in this 

study. The instrument used (created by Jeffrey Bailey) for data collection consisted on a self-reporting 

questionnaire divided into two sections. In the first section, demographic information from teachers is required. 

In the second section, teachers’ attitude towards the inclusion of children with disabilities in general schools is 

measured. According to the results: Teacher’s gender [t (144) = 0,503, P = 0,616] did not affect their attitudes 

towards the inclusion of children with disabilities in regular schools. Training on inclusive education [r = 0.75, n 

= 146 and p = 0.001] positively affected the attitudes of the teachers. It was concluded that development of 

trainings for teachers should be focused on because it creates professionals with knowledge of specific 

techniques. 

UDC Classification: 377, DOI: http://dx.doi.org/10.12955/cbup.v4.817 

Key words: teachers, attitude, role, children with disabilities.

 

Introduction 

Inclusive education is an international policy that aims to include students with different abilities in 

regular school programs. School curriculum, teaching methods, sources and organizations should be 

adapted to allow all students, despite their abilities, to participate successfully in regular classrooms 

(Mittler, 1995). Moreover, schools should accommodate all children regardless physical, intellectual, 

social, emotional, linguistic or other conditions (Salamanca Statement, 1994).  

Although children with disabilities are different, they all share the same experience of having to 

overcome barriers of inclusion within school contexts and elsewhere. Enrollment and inclusion of 

children with disabilities in the preschool system and in the compulsory education afterwards still 
remains a disturbing problem in Albania. Various factors seem to hinder the inclusion of these 

children in regular education, such as difficulties in identifying children with disabilities, improper and 

poor facilities at schools and kindergartens, lack of teachers specialized in working with such children, 

lack of teaching assistants within classrooms, intolerant attitudes and ignorance in society regarding 

the rights of these children. Therefore, there is an increasing need for adequate changes and 

improvements in the educational system and the social setting as well.    

According to data from the Directorate of Statistics in the Ministry of Education and Sports, a total of 

2,514 students with physical and mental disabilities attend state primary and secondary education (a 

nine-grade system in Albania), while the number decreases dramatically in high schools with only 342 

students.   

Other obstacles to an inclusive education include: teachers’ attitudes and strict teaching methods, 

inadequate curricula for disabled children, lack of didactic equipment to meet the students’ special 

needs, physically unreachable school facilities, parents’ exclusion and the lack of an inclusive 

education policy being implemented in schools. 

Methodology  

This is a quantitative study.    

Sample    

The procedure used to collect data on teachers’ attitudes towards inclusion of children with disabilities 

in regular school programs was as follows:   

Six 9-year schools in Tirana were deliberately chosen, mainly because of the access granted for the 

completion of questionnaires. Following the selection of the six schools, information about the exact 
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number of teachers working in these schools was obtained from the Regional Education Directorate of 

Tirana.    

Table 1: The study population 

Schools Number of teachers 

Dëshmorët e Lirisë 43  teachers 

Emin Duraku 59  teachers 

Kushtrimi i Lirisë 44  teachers 

Mustafa Greblleshi 29  teachers 

Vasil Shanto 40  teachers 

Xhezmi Delli 19 teachers 

    Total:    234 teachers 

 

Source: Author 

After determining a statistical population of N= 234, by means of a ready-made statistical formula 

(accesed from Checkmarket, n.d.) we were able to establish the number of questionnaires to be 

completed. Based on the formula, with a population of 234, a margin of error of 5%, and a confidence 

level of 95%, the sample size equals 146. Therefore, the number of teachers needed to answer the 

questionnaires was 146.   

The sample was deliberately chosen to meet the two criteria which were:   

1. the individual must be working as a teachers in 9-year schools in the city of Tirana,   

2. the individual must have at least two years of work experience as a teacher.   

Measuring instrument   

A two-part survey instrument was used to conduct this study.  A ready-made questionnaire was used 

as a measuring instrument. The attitude measurement instrument used in the survey was “School 

Principals’ Attitudes toward Inclusion (SPATI)” (Bailey, 2004).   

The first part of the questionnaire collects demographic information from teachers such as their 

gender, age, education, work experience, whether they have had prior experiences of working with 

disabled children and training they have received in the field of inclusive education. Respondents were 

asked to respond on a 5-point Likert type scale, which ranged from Strongly Disagree to Strongly 

Agree. Cronbach’s alpha was used to estimate the questionnaire’s internal consistency (reliability). 

The Reliability coefficient of the study was calculated to be 0.807 (Cronbach's alpha reliability 

coefficient). 

Findings  

The sample of this study was 146 teachers, of whom 30% were female and 70% male . Majority of the 

teachers belonged to the age group of 41-50 years old (41.1%), held a university a degree (73.3%) and 

had more than 20 years of teaching experience (28.8%). 62.3% of teachers have had the experience of 

working with a disabled student, while 57.5% of them have received training in the field of inclusive 

education.   

Attitudes of male and female teachers towards the inclusion of students with disabilities in 

regular school programs   

To be able to determine whether there exist any differences among male and female teachers when it 

comes to their attitudes towards the inclusion of students with disabilities in regular school programs, 

an Independent Samples T-Test was carried out using an SPSS program.  
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Table 2: Independent Samples T-Test 

  

 
Levene's Test 

for Equality of 

Variances 

t-test for Equality of Means 

  

F Sig. t Df 
Sig. (2-
tailed) 

Mean 
Difference 

Std. Error 
Difference 

95% Confidence 
Interval of the 

Difference 

Lower Upper 

Attitude 

Equal 
variances 
assumed 

0.571 0.45 0.503 146 0.616 1.04991 2.08831 
-

3.0778 
5.1776 

Equal 
variances 

not 
assumed 

  
0.531 92.909 0.597 1.04991 1.97749 -2.877 4.9769 

Source: Author 

Based on the table above, it can be noticed that there are no significant changes in the attitudes of 

female and male teachers regarding the inclusion of children with disabilities in regular school 

programs, t(146)=0.503,  P= 0.616. Therefore, we conclude that there is hardly any connection 

between gender and respective attitudes towards inclusion of disabled children in regular schools.   

The relation between teachers’ attitudes and training received in the area of inclusive education   

To find out whether there exists any connection between training received and teachers’ attitudes 

towards inclusion of students with disabilities in regular school programs, the Pearson product-
moment correlation coefficient was used.    

Table 3: The relation between teachers’ attitudes and training correlations 

  Trainings Attitude 

Trainings Pearson Correlation 1 0.751 

Sig. (2-tailed)  0.001 

N 146 146 

Attitude Pearson Correlation 0.751 1 

Sig. (2-tailed) 0.001  

N 146 146 

Source: Author 

Based on data obtained from the above table, it can be observed that there is a positive correlation 

between training received in the area of inclusive education and teachers’ attitudes towards inclusion 

of students with disabilities in regular school programs, r =0.75, n=146 and p=0.001. 

Discussion   

Our first hypothesis proposed that female teachers have more positive attitudes than male teachers 

when it came to the inclusion of students with disabilities in regular school programs. The proposition 

originated based on the assumption of gender roles, where women are considered by nature to be more 

caring. Results obtained through our study were similar to those found by Kala Parasuram in 2006 in 

India, who concluded that there is no correlation between teachers’ gender and their attitudes towards 

inclusion of children with disabilities in regular school programs.   

In Singapore, Thana Thaver, Levan Lim and Albert Liau (2014) have also investigated relations 
between gender and teachers’ attitudes towards inclusion of students with disabilities in regular school 

programs. Findings from their study resemble those obtained through our study, while concluding that 

there are no distinctions in the attitudes of female and male teachers on the issue of inclusion of 

disabled children in regular school programs.   

Our results also bear resemblance to Abdul Awal’s study, which observed that gender does not 

influence a teachers’ attitudes regarding the inclusion of students with disabilities in regular education.   
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On the other hand Ahmmed, Sharma and Deppeler (2012), from the University of Monash, Australia, 

published in Journal of Research in Special Educational Needs a similar study to ours, however with 

opposite results. In their study they concluded that male teachers show less positive attitudes as 

compared to those shown by their female teachers. No arguments were proposed to justify the results 

obtained, while the authors recommended further research to investigate on the findings.   

According to our second hypothesis, teachers who have received training in the area of inclusive 

education feel more positive towards disabled children than do those who have never received such 

training.  Results from our study bolster this proposition.   

Similar results have been obtained in other studies carried out by different researchers. Findings from 

Avramidis, Bayliss & Burden (2000) point at the relationship between professional training in 

inclusive education and positive attitudes possessed by teachers who have received similar training in 

the inclusion of students with special needs in ordinary schools, thus reinforcing the idea that teachers 

specialized in inclusive education feel more positive towards this category of students than teachers 

who have not yet received training in the field.   

According to Sharma and Chow (2008), teachers trained to work with students with learning behavior 

and emotional problems tend to have more positive attitudes toward integration. Similar findings are 

also reported in another study by Cambridge-Johnson, Hunter-Johnson and Newton (2014). Thaver, 

Lim and Liau (2014) have also concluded that teachers who had training in special needs and those 

with the most contact with people with disabilities displayed significantly more positive attitudes 

towards inclusive education than their counterparts who didnot.  

Therefore, based on similar results in the studies above mentioned, training in inclusive education 

seems to affect significantly the attitudes of teachers towards the inclusion of students with disabilities 

in regular classes.   

Teachers are principal actors who greatly influence the effectiveness of including students with special 

needs in regular school programs. Through proper training teachers can learn how to adapt school 

curricula to suit the special needs of disabled children. They can also learn how to make a class more 

attractive by introducing graphics, colors, and other such tools, aiming at a higher level of 

understanding among these students.   

Through training, teachers learn how to manage students’ behavior, which still proves to be 

problematic in Albania, as teachers have mostly received training merely informative in nature, rather 

than focusing on practical teaching methods.   

Finally training can assist teachers in identifying and classifying disabilities, learn sign language to 

interact with students with hearing and speech impairments, and other tools for students with visual or 

learning impairments.   

Conclusion 

We are all responsible for education of people with disabilities, therefore, we concluded that                  

teachers should be trained and should learn specific techniques to manage students’ behavior. New 

methods of teaching as per the students’ needs should be used, they should be trained to develop an 

individual plan for students, ways of managing bullying, ridicule or similar degrading and 

discriminating treatments against children with disabilities should be introduced. During the training 

of teachers, it would be good for teachers who have not previously been in contact, to be exposed                 

to students with disabilities, in order to improve their attitudes toward students with disabilities                    

and their integration in general classes. The implementation of law is important along with                         

the establishment of assistant teachers in classes that have students with disabilities. The Ministry 

should provide rewards for teachers who have students with disabilities in their classrooms                          

to further motivate them in their work. The development of cooperative relationships between 
psychologists and teachers, but also other professionals such as speech therapist should be  

encouraged. There should also be a development of cooperative relationships with parents and 

encourage them to participate in activities and decision making, and take the necessary responsibility 

in fulfilling the needs of disabled children. Finally, it is important that the children with disabilities 

feel welcome and safe in the school environment, and have complete access to everything school has 

to offer. 
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AN EFFECTIVE ENGLISH CLASS WITH APPROPRIATE  
TECHNIQUES AND STRATEGIES 

Vahidije Kadiu1, Tomi Treska2

 
Abstract: Teaching is considered to be one of the most important aspects for the future of the human beings. 
The fact that teaching is an art based on techniques and strategies is very important. The aim of this paper is to 
study the appropriate techniques and strategies for an effective English class. To achieve this, a survey was 
conducted at “Asim Vokshi secondary school. The main instrument used was a questionnaire. It was conducted 
on 70 students and 70 teachers. According to the results of the survey, many teachers believe that during an 
English class, different techniques and strategies should be included such as: cooperation, control of the class, 
and motivation. They also stressed the fact that four skills should be co-related for an effective class.  The most 
important finding was related to the students. According to them, the best way to learn the English language was 
by writing. 
UDC Classification: 373, DOI: http://dx.doi.org/10.12955/cbup.v4.818 

Keywords: teacher’s role, activities, skills, strategies and techniques.
 

Introduction 
Teaching is a process intended for learning by inducing a behavioral change in the taught. It is an art 
of communicating a message with impact on the audience. Noddings (2003) states that: “teaching is 
never more than a means”. According to	Noddings (2003), teaching is not a practice in itself, although 
it serves other practices. Teaching is never more than a means where all students can learn. Teaching 
is more effective when teachers and trainers, articulate a clear set of the objectives, or competencies 
and provide opportunities for students to demonstrate and practice the knowledge and skills of the 
objectives, or competencies. It also requires adapting. We need to reflect on our teaching and be ready 
to make changes when appropriate. All teachers change with their experiences in and out of the 
classroom. According to UKEssays (2015) “A teacher needs to be able and capable to motivate, 
inspire and get the best effort out of a student”. Teaching is a process that develops and changes over 
time. According to	Noddings (2003), many debates focus on the question of whether teaching implies 
learning. It can be compared to selling commodities. No one can sell unless someone buys. It is  
pointed out that teaching is an activity that finds its result in the learner, not in the teacher . Where 
there is no need for learning, there would be no need for teaching. This doesn’t mean that teaching 
must always produce learning, but it must be constructed around the perceived need for learning. 
Effective Class with appropriate techniques and strategies 
We face many problems when working with children and the youth. Providing them with feedback is 
considered very important these days. To be successful, teachers need to have effective strategies and 
techniques in realizing our objective. It is important to mention here that techniques and strategies 
have changed over time. We no longer can use some of the techniques and strategies that we used 
when we were their their age. The teacher is responsible for the techniques he/she uses in class. Greive 
(1992) mentions the following strategies of effective teachers: 

§ They establish good control on the class. They know exactly what to do at the right moment. 
§ They do things right, which means they pay sufficient attention to the whole class, concentrate 

on every student who is speaking and clarify any misunderstanding that may occur during the 
lesson. 

§ They have positive expectations from all students. 
§ They establish good classroom management techniques. 
§ They work in cooperation and learn from colleagues. 
§ They designs lesson for students. 

																																																													
1 Vahidije Kadiu, European University of Tirana, Department of Education, Tirana, Albania  
vahidije.kadiu@uet.edu.al 
2 Tomi Treska, Head of the Department of Education, European University of Tirana, Tirana, Albania  
tomi.treska@uet.edu.al 



CBU INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 
MARCH 23-25, 2016, PRAGUE, CZECH REPUBLIC  WWW.CBUNI.CZ, WWW.JOURNALS.CZ 
 

 584 

§ They realize that teaching is not a private practice. 
§ They are flexible and adaptable. 
§ They understand the process of learning. 
§ They teach with proven research – based practices. 
§ They know the difference between an effective teacher and an ineffective one. 

Some strategies suggested by BUC (2012) for teachers to use are: 
On the first day, they should introduce themselves and avoid the predictable ways of starting a class 
like good morning, we talked about, etc. They should begin with a provocative question or current 
event, ask someone in the class to summarize what happened in the last class, set up a problem with a 
promise that they will be given a solution by the end of the class, and plan a lecture to be covered in 
less than the entire period. Usually, questions take up more time than teachers expect so they should 
decide what is important, essential, and what is helpful. They should be conversational, be themselves, 
and speak naturally. They should use gestures to emphasize points as gestures are considered to be a 
mirror of the teacher’s voice. They should repeat critical points if necessary and use appropriate tones 
when speaking to stress the important points. They should pause before making new points and look at 
the audience. They can try out techniques that they admire in others and ask students to consider issues 
with the person sitting next to them which are then discussed with the whole group. They should use 
the board if necessary, answer questions as directly as possible and ask the students to spend the last 
five minutes writting down the most important things they learnt. According to the University of 
Phoenix (2011), another important point to mention is the classroom management which includes all  
the things that a teacher does to organize students, space, time and materials so that instruction in 
content and student learning can take place. This method includes teaching expectations, which means 
what, how, and when expectations will be taught. Weimer (2009) mentions two major goals involved: 

§ to foster student involvement and cooperation in all classroom activities, and 
§ to establish a productive working environment. 

Good planning is an important step in organizing an effective class. The desk arrangement can be as 
follows:  
Desk in rows, front to back: this is the traditional way of arranging desks in Albania, and this kind of 
arrangement is mostly effective whenever students have exams which entails individual work.  
Desks in U-shape: this is mostly used in the western countries and is effective when students have 
discussion or debates in the class according to the topic. Teachers should take into consideration: 

§ to keep the number of students per class minimum (20 students if possible), 
§ to keep the wording simple, and 
§ use attentive materials. They can decide upon a signal to get students‘ attention and teach 

students to respond to that signal by focusing on them and maintaining complete silence. For 
example with “hand risen”, they might say: “Can I have your attention please”. This prompts 
all students to stop, look at the teacher and raise their hand. Advantages of this method are: 

o it can be used from any location in the room, 
o it can be used outside the classroom, and 
o it has both a visual and auditory component. 

According to Keith, Pritchard and Roesch (2008), while some students shine with these qualities 
others dont. Some students show enthusiasm, optimism, curiosity and interest, whereas disaffected 
students are passive, do not try hard and give up easily. Classrooms are composed of both affected and 
disaffected students. The focus of the teacher should be in changing the negative attitudes and 
behavior of their students, and motivating them to take part in the class. Mendler (2000) provides 
strategies to motivate students under the assumption that every student who is capable of learning will 
be motivated when adults treat them with care and respect. The authors believes that teachers can 
motivate students who don’t care by applying five key aspects: 

§ Emphasizing effort 
§ Creating hope 
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§ Respecting power 
§ Building relationship 
§ Expressing enthusiasm 

Teachers should give the students a reason for what they are learning and show them the importance of 
what they are learning. Teachers should look at the positive and build off mistakes. Creating hope 
involves “creating mountains that students believe they can climb”. According to Barbara G. Davis 
(1993), the teacher creates an atmosphere that is open and positive. The classroom atmosphere plays 
an important role on student’s life. Students may use any part of the classroom to complete their work. 
In most of these cases there is a great relationship between the teacher and the students when: 

§ the teacher moves next to the student when he/she talks or has any comment to say, 
§ the teacher sits with the students to discuss topics eye to eye, 
§ the teacher provides students with feedback, 
§ the teacher is patient with the students, and 
§ the teacher doesn’t talk too much, uses the first 15 minutes of class for lectures or 

presentations, and then get the students working. 
According to Weimer (2009), starting a lecture can be challenging because getting everyone seated, 
attentive, and ready to move forward with the content can take several minutes. The teacher’s job is to 
find new strategies to engage students in learning. Many principles that can be considered important 
for good teaching are: the teacher must have the respect of his/her students. If they lose respect in the 
eyes of the student, they are destined to fail; and the teacher should sometimes be friendly with the 
student, so as to create a positive atmosphere.  
Acccording to UKEssay (2015) teachers should design participation that requires the contribution of 
many, for example: small groups presenting brief reports, sharing examples or offering summaries. 
They should use hand motions, notes, etc., use normal English and stress intonation. They also should 
exemplify, by speaking in a clear way so that the student can understand what is said or what is meant. 
The teacher should not stand in only one place, he or she must move around the room standing next to 
as many different students as possible. 
To make the lesson more interesting and more effective the teacher may also use memory strategies, 
which help students to store information, for example, creating mental links i.e. placing new words 
into context, applying images and sounds, practicing, analyzing and reasoning. It is important to note 
that we also have to use effective strategies that help students gain control over their own emotions 
and attitudes, encouraging them, and lowering anxiety. 
Another teacher recommends some tips which make the first day and the rest of the semester 
successful. Weimer and Cassidy (2013) recommend noting the student’s interests, to find out why 
students are enrolled in the course, how they feel about the subject, and what their expectations are. 
Then explain how the content and objectives of the course will help the students achieve their 
educational, professional, or personal goals. Give students options, let them decide between two 
opportunities or have them select which topics to explore in greater depth. Give students feedback as 
quickly as possible, that is, return papers and tests immediately. Give them some indications on how 
well they have done and how to improve.  
Another important factor can be humor. According to UKEssay (2015) the contribution that humor 
makes to learning is well established in teaching. It is not that humor causes learning, but it helps to 
create conditions to learn something. It helps learners relax, avoids stress, and often makes it easier for 
students and teachers to connect personally. The presence of humor in a classroom can be very 
beneficial. Another important aspect of techniques and strategies is to understand the students. All 
students are not the same and they differ from one another. Some might be shy, other might be 
impulsive. Teachers should understand them in order to help them when needed. There are many 
factors that influence students, such as the physical and emotional climate of the student’s home and 
neighborhood. Even if they have family problems or problems with their friends, teachers need to stay 
close to them and give advice. This means that sometimes teachers also have to play the role of a 
psychologist. This is a problem that affects our society a lot. 
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Appropriate techniques and strategies in classes to build writing competency in English language 
Keith (2008) noted that while speech has a greater range of non-verbal means to express meaning, 
writing will need a greater accuracy as the writer receives no immediate feedback. Writing is more 
precise and should be more accurate than speech. Bergstrom (1982) claims that, “As someone who 
teaches composition regularly and who is always aware of and interested in his students’ writing, I 
have come to think that the most serious problem students have with their writing is a general inability 
to structure their thoughts with logical clarity”. There are various stages of writing. At the first stage, 
writing is a mechanic process during which all the technical aspects of writing can be acquired. The 
second stage of writing can be called teaching composition which practically means individual 
creative work. According to Keith, Pritchard and Roesch (2006), there are four stages of teaching 
writing: 

§ Controlled - controlled writing activities are copying and dictation. It is a good idea to use 
copying in a way which encourages students to think. Copying is a challenging task during 
which the teacher writes a word or a sentence on the board, gives the students a few seconds to 
look at it and sees if the students can write it down 

§ Semi-controlled - fill-in exercises are useful activities, especially at the beginner stages. The 
purpose of this stage is to make students practice spelling and learn new vocabulary. 

§ Free-Free – these writing activities are to be prepared with warm-up and pre-writing activities. 
Students are asked to write down all the words and the expressions they can think of in 
connection with the topic. Picture descriptions or writing a report or an article can be a very 
good exercise. 

§ Expressive/creative - this type needs a lot of creativity and imagination. Students can be asked 
to write a short story, or an article based on their previous experience. 

Appropriate techniques and strategies in classes to build speaking competency in English language 
Writing and speaking belong to the output stage of language teaching process. When students are 
working on their language production, they are operating towards communication. Language 
production means that students are supposed to use all parts of a language at their disposal to achieve a 
communicative purpose. Brown (2007) believes that students should focus on both fluency and 
accuracy. Of all the four skills (listening, writing, speaking, reading), speaking seems to be the most 
important as people who know a language are referred to as ‘speakers’ of that language. Traditional 
classroom speaking practice often takes the form of drills in which one person asks a question and 
another gives an answer. The questions and the answer are predictable and often there is a correct 
alternative. 
The purpose of asking and answering questions is to demonstrate the ability to ask and answer the 
question. Students think that the ability to speak a language is the product of language learning. To 
create classroom speaking activities that will develop communicative competence, teachers need to 
incorporate a purpose. Teachers help students develop speaking skills by making them aware of the 
different situations so that they can predict what they will hear and what they need to say in response. 
The importance of speaking has always been recognized but the various methods put different 
emphasis on it. Keith et al. (2008) believes that speaking can be developed through many sub-skills 
such as: 

§ organic basis of skills (articulation) - from sound formation to accurate respiration, 
§ rapid speech - to achieve fluent speech at the required speed, 
§ parts of speech - for a speaker it is necessary to have language competence including the 

categories mentioned above, 
§ collocation - a competent speaker has to be aware of the collocations used in the target 

language, 
§ stress/intonation - pronunciation close to that of native speakers whic learners are supposed to 

acquire, 
§ speech functions - students are expected to be aware of language patterns used in various 

communicative situations such as greetings and introductions, 
§ gestures/non-verbal means - a person who wants to communicate, are supposed to use non-

verbal means as well such as facial expressions and gestures, 
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§ compensation strategies - while focusing on developing speaking skills, teachers are expected 
to prepare students for compensating their lack of knowledge in the act of speech, and 

§ coherence - if the speaker wants to deliver a speech, he is expected to connect the sentences 
and the paragraphs to make the text cohesive. 

According to Keith et al. (2008) there are some activities that can improve speaking: 
§ Question-answers - students are expected to distinguish between given texts or pictures.  
§ Imitative performance (repetition) - in this case the procedure is to listen and repeat what is 

said. 
§ Intensive performance -the process of reading out loud.  
§ Extensive performance - monologue and retelling a story. 
§ Drama activities - the students are asked to listen and participate. 
§ Role play - this means repeating the words of certain characters in a story and at the same time 

add something new. 
§ Simulation - is a problem solving activity in which several students can take part. 
§ Memory games - this activity is very important for developing a students thinking. 
§ Debates - students can prepare for arguing for and against something. 

Appropriate techniques and strategies in classes to build reading competency in English language 
According To Lena (2010) reading is the fundamental skill upon which all education depend. Indeed 
the future success of all students relies upon their ability to become proficient readers. Reading is 
about understanding written texts. It is a complex activity that involves both perception and thought. It 
consists of two processes: word recognition and comprehension. 
Word recognition refers to the written words. Comprehension is the process of making sense of words 
and sentences. Dilbeck (1995) believes that modeling reading for the students helps them see the 
strategies that are employ by the teacher while reading. Readers typically make use of background 
knowledge, experience with text and other strategies to help them understand the written text. 
According to Lena (2010), teaching reading requires considerable knowledge and skill, acquired over 
several years through practice. Children’s interest in reading must be stimulated through regular 
exposure to interesting books and through discussions in which students respond to many kinds of 
texts. For best results, the teacher must instruct most students directly, keeping in mind the purpose of 
reading. The teacher must interpret errors, give corrective feedback, select examples to illustrate 
concepts, and explain new ideas in several ways. The teacher must be reflective and knowledgeable 
about the content they are teaching, that is, its relationship to meaning. Research has shown that good 
readers do not skim the text. They process the letters of each word in detail. There are many practical 
applications like:  

§ Teachers can provide opportunities for children to develop their language through story telling.  
§ Students should be encouraged to use language to express themselves while learning about 

books.  
§ What is also important to notice in reading in fluency. Fluency is important because it is 

closely related to comprehension. Fluency means being able to read the text accurately and 
quickly. Fluency also depends on the ability to group words appropriately during reading. This 
means, fluent readers recognize words quickly, but also know where to place emphasis or 
pause during reading. The reader must construct meaning from the recognized words. Guided 
practice in reading generally increases fluency. To assess fluency, teachers need to listen to 
their students reading out loud. They should provide feedback to the students about their 
reading. 

Appropriate techniques and strategies in classes to build listening competency in English language 
Berkley University (n.d.) noted that listening is the language modality that is used most frequently. It 
has been estimated that adults spend half of their communication time listening. O’Malley, Chamot, 
and Kupper (1987) views listening as an active process, in which individuals focus on selected aspects 
of input, construct meaning from passages and relate what they hear to existing knowledge. 
According to Field (2009), one way to build listening is to use a simple dialogue. At first, students 
could listen for the main idea. Listening for main ideas means that the listener wants to get a general 
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idea of what is being said. The details are less important. However, sometimes we need to listen for 
details, for example we need the details when we are getting directions to same place, like a friend’s 
home. Another important reason for listening is listening and making inferences. Speakers do not 
always say exactly what they mean. An important aspect of meaning is that sometimes it is implied 
rather than stated. 
Methodology 
The methodology belongs to a quantitative data collection, which aims to measure the appropriate 
techniques and strategies for an effective class. The study gathered quantitative data from a large 
sample of teachers and facilitated the comparison of data. For conducting this study we used a variety 
of methods, starting with the literature review, and used questionnaires to survey teachers in the main 
English high school of Tirana.   
Sample 
For the collection of the data about the appropriate techniques and strategies for an effective class in 
“Asim Vokshi” High school, we decided to conduct our survey at the main English high school in the 
city of Tirana which is “Asim Vokshi” Secondary School. Since it is the main English high school in 
Tirana, the teachers and the students are from different cities and most of them have studied English, 
which means they are part of another culture and use different techniques and strategies. 70 students 
and 70 teachers were chosen.  
After, we chose the number of population to be 70 (N=70), we decided on the number of 
questionnaires that will be filled. Based on the formula, with the number of population being 70, a 5% 
margin of error, and a 95% confidence level, the sample size was 55.  
Thus, the number of teachers and students who responded to questionnaires was 55. 
The sample used in this study is intentional (random) sample, as teachers who had at least five years of 
work experience in education.	
Implementation of the data collection was conducted during May 2015 and consisted of: 

§ identification of the institutions where the data will be gathered, and 
§ implementation of data collection. 

Instrument 
Pre-prepared questionnaires were used, so they were not made by us. They questions were: 

§ Likert-type  
§ Yes/ No Question 
§ Circle the best option 

Findings and Discussion	
According to teachers, grammar reinforces vocabulary  
Most of the teachers believe that this was a good method for strengthening students’ capacity of 
learning and vocabulary reinforcement. Some of them used this kind of method, and they found it to 
be a good method. 
According to students, writing skills/essays reinforces vocabulary 
Most of the students believe that essays reinforce their vocabulary and provide original materials of 
the usage of language.  
Our opinion 
In our opinion, writing skills reinforce vocabulary because it helps students remember new words. 
Teachers believe that using different examples for teaching techniques do not always lead to progress 
Most of the teachers believe that the usage of different techniques in each class is nor a good way of 
teaching. They are supposed to be more focused more on techniques that rely on reading skills and 
fluency as it is more responsible for the way students uses the language and how fast they speak that 
language.  
We believe teachers should use different techniques, include all the skills for an effective class and 
target all four skills, not just two of them. 
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Reading skills help students acquire a foreign language  
Half of the teachers believed that literary texts develop reading skills. Of course this is an effective 
way of making students read more about something as the more they read the better they become, not 
only at the foreign language but also intellectually. Most of the students find the idea of reading text in 
English very interesting. According to them it helps them learn vocabulary and become fluent in 
expressing thoughts in English.  
In our opinion reading skill helps students to learn a foreign language. 
English Plays  
We noticed that most of students didn’t like poetry, most of them have read stories, and a few read 
novels. 
Only three students had read poetry, namely Shakespeare. As far as stories were concerned, one had 
read “Embrace the Night”, another one had read “The Rich”, another had read “The Observatory”, and 
another read “The Count of Monte Cristo”. From a total of 70 students, 50 of them had read stories. 
Three of them had read the novel “The Picture of Dorian Gray”, one had read “Dollhouse”, and two 
had read “Romeo and Juliet”. Some other novels that had been read were: “Dead Men Don’t Ski”, 
“Juliet joins the Guide”, “The Vow”, “Shopaholic”, “Street children”, “Dear John”, and “The Vampire 
Diaries”. 
According to teachers some techniques help students reinforce speaking 
Most of the teachers say that different activities help student in reinforcing speaking. Most of them 
believe that different games and role-playing help students to improve speaking.  
Half of the students were more attracted to DVD. They believed that this activity makes speaking 
more interesting and easier. 
We share the same opinion as the teachers because role-playing is a really effective activity to develop 
speaking. 
Teachers didn’t like to exchange their materials 
Most of the teachers didn’t like to exchange their material. They prefer to get material from other 
sources. One teacher sayid “I would like to have different texts where I could make comparisons and 
make the best choices for my students, and at the same time contribute my ideas to my students. In 
doing so I would test the students and myself for a qualitative way of teaching”. 
Another teacher said “I would prefer to have different British and American materials”.   
More than half of the students wanted to read additional material in class because it improves their 
English by helping them expand their vocabulary and improve grammar. They think that teachers 
should share their materials in order to create vitality. 
We share the same opinion, it is necessary to share materials and opinions to create vitality. 
Conclusion 
It is important to mention that education plays a crucial role in the dvelopment of society. Considering 
the importance of teaching, we focused our paper on the strategies and techniques of teaching. 
In the research paper, we have included many strategies and techniques which are considered vital for 
effective teaching, based on material from well known authors who share their opinion about the 
process of teaching, and recommend some strategies and techniques for the teachers to follow. 
Teaching strategies are methods used to allow learners to access the information the teacher is 
teaching. Some of them are: establishment of a good control over the class, creating a positive 
atmosphere where all students can feel free to express their own opinion, deciding what is important, 
essential and helpful for the students, and understanding what material attracts their interest so the 
most interesting topics can be involved which can be meaningful at the same time. 
The questionnaire helped us understand the best way (techniques and strategies) for the acquisition of 
a second language. Teaching is an art, and as an artist, the teacher is required to deal with different 
situations and students.  
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MEDIA ARCHITECTURE AND INTERACTIVE ART INSTALLATIONS 
STIMULATING HUMAN INVOLVEMENT AND ACTIVITIES IN PUBLIC SPACES 

Katarzyna Urbanowicz1, Lucyna Nyka2

 
Abstract: This paper examines the potential for media architecture and interactive art installations to stimulate 
human involvement and activities in public spaces. On the basis of theoretical approaches, case studies and 
interdisciplinary surveys, the paper provides insight into how screens projecting media and interactive 
installations in city spaces can inspire people to become active on many levels. The research is focused, both on 
temporary and permanent art installations, that support new technologies to encourage people to interact with art 
objects and become actors in an urban performance. Media and interactive art can positively contribute to the 
urban landscape, foster public involvement, increase intensity of public life, and effectively enhance the identity 
of urban communities. The paper shows that, despite this potential for media architecture and interactive art 
projects, specific pre-conditions are needed for their success in urban environments. The paper focuses on the 
convergence of scale between the intervention itself and the assumed urban strategy, as well as on the time 
allowed for individual perception and active participation of people in the particular urban art scenario. As the 
research shows, the promotion of art pieces, through guided tours of the city, tends to reduce the perception of 
the installations themselves and almost excludes social interactions. Thus, while not so spectacular in scale, 
image, or number of visits, modest interventions that involve locals and allow time for relationship building 
between people, could be most effective in reaching urban renewal objectives.  
UDC Classification: 7.07, DOI: http://dx.doi.org/10.12955/cbup.v4.819 

Keywords: interactive installations, media architecture, public space, social encounters.

 

Introduction 
In recent years, media architecture and interactive installations have become increasingly present in 
urban landscapes. The application of new technologies in art and architecture frequently produces 
astonishing and surprisingly positive effects on peoples’ perception, feelings, and behavior. Despite 
the blame attributed to new technologies for impoverishing social contacts and poor quality of public 
life, today’s media art installations are increasingly being perceived as catalysts of change. As 
previously demonstrated, interactive installations and new media art are powerful in stimulating 
human senses and improving the non-visual aspects of space (Urbanowicz & Nyka, 2012). This paper 
showed that, paradoxically, despite the technological nature, modern art forms can contribute to both 
digital and direct social encounters. Such art form is used to create lively spaces, where people may 
interact with the installation itself or with one another, or at least remain passively in the city space 
observing the work of art and other users of the space. However, in order to achieve these lively 
spaces, it is crucial to define necessary pre-conditions and identify the various factors that increase the 
effectiveness of such projects and art interventions. 
Human Engagement into the Public Life in the Contemporary City Spaces 
One of the most crucial criteria in evaluating quality and functionality of a city space is the practical 
usage of the space by the city dwellers. A well-known urban planner and researcher, Gehl (2011, p. 
15) emphasized: “precisely the presence of other people, activities, events, inspiration and stimulation 
comprise one of the most important qualities of public spaces altogether”. Gehl (2011) explored the 
topic of vivid public spaces and analyzed human nature and behaviors in the context of conditions 
created for pedestrians in the city. He defined three types of outdoor activities: necessary activities, 
optional activities, and social ones. Necessary activities, such as walking for a bus, as well as some 
optional activities, are observed in most spaces in most cities worldwide. However, it is the last group 
mentioned, the social activities that are most important for public spaces, though it is also the most 
problematic for cities to manage. 
Social activities depend on the presence of people in public spaces and occur when people linger to 
enjoy the surrounds, talking to others, observing together a street entertainer, and sharing smiles and 
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opinions (Gehl, 2010). Passive contacts, such as simply seeing or hearing other people, are also 
considered social activities. Passive contact is considered the most widespread social activity in city 
streets, as well as in city centers, but as Gehl (2011, p. 13) states: “even this modest type of activity 
can be very appealing”. 
Contemporary city spaces are occasionally unstimulating and not always comfortable for human 
encounters. As Sennett (1994, p. 366) noticed: “Individual bodies moving through urban space 
gradually become detached from the space in which they moved, and from the people the space 
contained. As space became devalued through motion, individuals gradually lost a sense of sharing a 
fate with others” and “individuals create something like ghettos in their bodily experience”. The 
problem is complex and many researchers and professionals from various disciplines, including 
sociologists, urban planners, architects, and artists, are exploring both the grounds as well as the 
possible solutions to improve the situation. 
Many programs have been applied and methods developed to revive public spaces. Several have been 
focused on integrating people around elemental qualities of nature, which are today being re-
introduced to cities. Numerous water installations and river squares or paths entice people to sit and 
look around, or wade through water, and thus allow them to experience particular environmental 
conditions in relation to themselves and others. At the same time, there is a growing interest in media 
architecture and interactive art installations located in public places. The simultaneity of these two 
phenomena is not coincidental, as was revealed by Nyka (2006). Both, elements of nature and 
technologically, support responsive environments activated by movement of people through space, and 
could be presumed different outcomes of the same pursuit in creating a new quality of urban 
landscape, one more sensitive and another reciprocal in reaction. This landscape, of both cultural and 
social construct, does not only mirror our changing society, as Cosgrove (1998) notes, but also appears 
today as ‘fertile’ ground for communicating among ourselves and finding relationships with others. 
As Scott McQuire (2008, p. 132) suggested, the “experimental practices of contemporary media art 
can offer a useful test-bed for exploring the critical potential of relational space – the demand to 
actively construct social relations to others across heterogeneous spatio-temporal regimes – by 
promoting new forms of public agency”. In fact, many experiments and fresh new ideas concerning 
the implementation of the new media art and interactive technologies are being applied and tested in 
public spaces, and quite often they prove surprisingly successful in the field of public life revival.   
Media and Interactive Installations Stimulating Human Involvement and Activities in Public Spaces 
There are numerous examples of successful and well-known interactive art interventions worldwide, 
such as, the Crown Fountain, designed by Jaume Plensa in Millennium Park, Chicago, which has 
created a new symbol for the citizens’ identity and attracts thousands of people every day. There is a 
well-known project by Rafael Lozano-Hemmer, Body Movies, which is viewed across the world and 
has temporarily activated public spaces in many different cities. So many different forms of artistic 
expression are presented by such projects that invite people nearby to become co-creators of the work 
of art. The passerby changes from passive observers to active participants. 
Although engaging an audience in creation of art work is not a novel concept, locating new art media 
directly on the streets adds a new quality. Thus, while being a legacy of the Fluxus movement, 
American Process and Conceptual Art, or the Joseph Beuys’ experiments on ‘social sculpture’, today’s 
participatory artistic performances and processes attract, incomparably, a wide group of people, a 
major part of which may never access an art gallery. The audience is encouraged to express its 
presence, feelings, and emotions. This functionality reveals a practicable, powerful new function of art 
in a contemporary city. Referring to ‘media city’, McQuire (2008, p.149) described this function: “not 
as the belated response to an already existing social world, but as an integral part of the construction of 
social relationships”. This new interactive art, based on human attention and involvement, was 
distinguished by Lacy (1994, p. 19) as “new genre public art” and “visual art that uses both traditional 
and non-traditional media to communicate and interact with a broad and diversified audience about 
issues directly relevant to their lives” and, thus, in opposition to what has been called public art, it is 
based on engagement. 
According to Simanowski (2011, p. 23), “interactivity is the sine qua non in digital media and the 
inevitable feature of digital art”. From this, questions about how the interactivity worked, why it 
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engaged people, and finally how it possibly supported social relations in space. Haque (2006) stated 
that interaction concerns exchange of information between people, machines, or between a person and 
a machine. In his opinion, these transactions should be circular and thus create a ‘multiple-loop’ 
interaction, depending on the ‘conversational creativity’ of both interacting systems. Such an 
“ephemeral form of communication and interaction augmented by technology” has been defined as a 
‘shared encounter’ (Fatah gen Schieck, Kostakos, & Penn, 2010, p. 180). It has also been described as 
“the interaction between two people or within a group where a sense of performative co-presence is 
experienced and which is characterized by a mutual recognition of spatial or social proximity” (Willis, 
Roussos, Chorianopoulos, & Struppek, 2010, p. 4). In recent years, due to Intelligent Adaptive 
Systems, interactions have become more sophisticated and alluring for the user. The sensors with 
embedded controllers are programmed to learn from the environment and from interactions over time, 
to optimize and develop their behavior. The reactions are less mechanical and more creative, and 
likened to that of another lively being. 
As previously observed, common actions and experiences, as well as unexpected and unusual events, 
may result from social encounters, even the simplest ones, such as, initiating a conversation (Gehl, 
2011). This type of phenomenon was examined in past decades by Whyte (2001) in his outstanding 
book, The Social Life of Small Urban Spaces, and described with the term, triangulation. This starts 
with relating interactions that appear between the street artists and the audience. For example, 
spectators ‘A’ and ‘B’ may share a smile or start to talk, admiring the skills and talents of the 
performer ‘C’. In this context, the installation is performer C, who is the ‘trigger’ for attracting people 
to stay in the space and to interact and play, as well as for spontaneous social encounters. This ends 
with all people being present in the space, performing on different levels of activity, and creating a 
lively social spectacle. 
When the media facade or art installation ‘seduces’ a person to interact, a number of subsequent social 
activities result. People interacting with the art installation become actors in the space. Other people 
tend to either join or observe the ‘performers’, and frequently they start to converse with each other, 
comment, or explain the situation that they are experiencing together. The ‘Shared Encounters’ can be 
differentiated into sub-topics, such as, shared experience, playful encounters, spatial settings, and 
social glue (Willis, et al., 2010). The type of installation and its interaction mode will determine 
whether it is a screen projecting media that is interactive by means of a special remote device, a 
personal smartphone, or a person’s own body, or alternatively as a spatial ‘responsive environment’ 
(Bullivant, 2006), ‘relational architecture’ (Adriaansens & Brouwer, 2002), or ‘interactive landscape’ 
(Roosegaarde, 2010). Hence, there are different socio-scenarios and conditions to successfully affect 
the social public life. 
Studies on the Pre-conditions for Media Architecture and Interactive Art Location 
Numerous case studies, employed by researchers investigating interactive installations and media 
architecture, reveal a wide range of social activities, triggered by these projects. However, the 
effectiveness of stimulating such activities depends on several factors, of which, the exact location of 
the art is one of the most important. Members of a research group within the Bartlett School of 
Graduate Studies, University College London (Fatah gen. Schieck, Briones & Mottram, 2007) 
examined such pre-conditions, and related these with the effect of particular installations on the actual 
urban landscape. As a case study, the researchers investigated the social reactions to light-emitting 
diodes (LEDs) of Urban Carpet, a digital urban ground, located in various parts of the city, Bath. A 
wide range of behavior patterns and levels of awareness were observed, allowing the researchers to 
designate a set of common practices, from curiosity and passive observation through to experience and 
engagement and a socializing platform, which involved interactions between friends and even 
strangers. In conclusion, researchers suggested that “the ability of an interactive large urban display to 
enhance social interaction depends on the social atmosphere where it is located, the type of audience 
and cultural background, the affordance of the prototype, and the affordance of the environment where 
it is located” (Briones, Fatah gen Schieck, & Mottram, 2007, p. 5). The observations showed that 
“public interactive installations may provide a stage for emergent social interactions among various 
people. However, situating the digital installations in various locations, depending on the context, 
might generate diverse and unpredicted social behaviors we, as designers, are unaware of” (Fatah gen 
Schieck et al., 2007, p. 4). 
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Another group of researchers focused their attention on urban screens and displays, detecting pre-
conditions for the successful involvement of people. Among other issues, such as affordance of the 
place for locating the screen, there was the problem of scale discrepancy between media facades and 
interactive modules that complemented the computer generated images. This issue was examined in 
frames of the workshop, Urban HCI: Interactive Media Architecture and Disproportionate Scale, 
which was an accompanying event for the Media Architecture Biennale 2012. The authors, Patrick 
Tobias Fisher and Sven Gehring, demonstrated a diversity of spaces generated in front of a media 
façade, in which different human interactions and behaviors occur. A series of exercises helped the 
participants to understand, as authors expressed “where exactly the imbalance between human, 
interface, and the medium of the façade is created” (Fisher & Gehring, 2012). It appeared the 
importance was not only a matter of proposing a successful interactive art installation, but also a 
matter of knowledge about how to place it properly in a specific public space and the degree of 
dependence on certain factors and conditions. 
Fisher and Hornecker (2012) specified a typology of relevant types of spaces for interactions to occur 
with Media Facades or Urban Screens in the city spaces, such as, Display Spaces, Interaction Spaces, 
Potential Interaction Spaces, Gap Spaces, Social Interaction Spaces, Comfort Spaces, and Activation 
Spaces. The authors believed that such identification would allow future designers to create a proper 
strategy for new installations or would become a guide for re-locating an existing installation to a new 
place.   
Studies on Pre-Conditions for Sharing Experiences – the Narratives Festival in Gdańsk 
An interesting research laboratory emerges today with the numerous festivals of media and interactive 
art being conducted in many cities across the world. It is a slightly alternative observation context, as 
the participants are barely random, being mostly visitors who have planned to participate and 
experience the event. These visitors arrive with certain expectations, though are open to the situations 
they find. Such festivals are mostly temporary, but tend to be cyclic events, usually quite powerful in 
gathering large numbers of people, locals, and tourists, to visit the city and follow the sites of the art 
interventions. Such events illuminate the city after dark and allow observers to perceive an alternate 
side to the well-known spaces, as well as the peculiar qualities of the places they have yet to discover. 
With hindsight, history shows that these festivities took place across rural Europe from societal 
beginnings, starting with the traditional festivals of light in Italy and Scandinavia. As Cianchetta 
(2009, p. 154) states: “Light becomes a tool for the re-enchantment of urban experience and for the 
redefinition of metropolitan attractiveness in a simple metaphor of radiance”. Cianchetta observed 
that, currently, the ‘new nocturnal formats’ aim to renew the relationship between visitors and 
inhabitants to the urban setting. “The objective is to create a new urban memory, a present which has 
its own narratives and recurrences” (Cianchetta, 2009, p. 147). Certainly the art festivals of media and 
interactive art interventions in the public spaces have a potential to influence the perception of space 
and attitude towards it, creating new identities. 
The artistic project, Festival Narratives: Installations and Interventions in Public Space, has been 
organized in Gdansk, Poland, since 2009. Although starting as an almost unnoticed event, taking place 
over a few days in the historical city center, it has developed into a large outdoor exhibition, visited by 
thousands of people. Together, the festival and its rising popularity moved to more abandoned spaces, 
including more forgotten or problematic districts. Each year, the festival has consisted of a number of 
art interventions, such as public artworks, façade projections, and interactive installations, located in 
chosen spots, along several possible connecting paths. The positions of these spots are marked on 
special maps, distributed during the event and available online. As a parallel option, a guided tour has 
been provided, which, in the first years, the festival curator, once daily, showed interest in this option 
with groups of up to 30 participants. In subsequent years, the guided tours were scheduled every 20 
minutes during the ‘open’ hours of the festival, with tour groups consisting of hundreds of people, 
following volunteers on a specified cultural walk through the main art interventions. 
The observation and research conducted during the festival editions showed that these ‘shared 
encounters’ achieved more successful social interaction among strangers when conducted in relatively 
small groups and without a guide. On one hand, when following the guide, people tended to focus only 
on keeping with the group and not feeling connected to other people, and thus, they failed to 
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experience the art intervention in the full dimension. On the other hand, people who had visited the 
places independently or with others who did not strictly follow the guided tour, activated the spaces 
for much longer, not only focusing on the art pieces, but also creating social encounters. As members 
of larger groups, people rarely initiated contact with other group members, whereas in choosing their 
own path, most often, they met the same strangers in several locations and this created a much stronger 
feeling of a spontaneous common experience in discovering the city. In searching for similar goals and 
interest points, people approached others for help in guidance with the map of installations, 
commenting on the impressions, or simply exchanging smiles. Possibly, these shared experiences are 
overcoming, at least temporarily, the estrangement of contemporary urban life from landscape, in this 
case, technologically enhanced, and from other people.   
Conclusion 
Contemporary city spaces are frequently lacking in stimulation or inspiring landscape for human 
encounters. In this context, media and interactive installations may have the power to increase the 
intensity of public life by supporting city spaces with ambiance to create meaningful co-presence of 
people and conditions for creative cooperation. A predominant goal of such artistic and architectural 
intervention is to empower people to actively participate in the artwork, and thus, to animate the space 
and change it into an inspiring platform for social encounters. The advancement of innovative 
technologies and notable steps towards achieving a new quality of urban landscape, more sensitive and 
reciprocal in reactions, significantly fosters public involvement.  Visual effects that are unpredictable, 
more personal, and intellectually challenging in comparison to the predetermined schemes or fixed 
images applied in the first urban media art projects, are interactive participatory installations to engage 
the passers-by, local city dwellers, or even stakeholders.  
Although the influence of media and interactive installations on human relations could be extremely 
powerful, there are specific pre-conditions that should be recognized and considered for their success 
in the urban environment. Studies indicate that the relevance of the preconditions pertain to the 
character of the space, its social atmosphere, type and cultural background of the audience, the 
location of the installation in the space, the affordance of the installation and its environment, and the 
scale convergence between the installation or media facade and the space where it is located. 
Moreover, an important precondition appears to be the time allowed for individual perception and 
active participation in a particular urban art scenario. Excluding this factor could significantly limit the 
positive impact of media and interactive art interventions, many of which are introduced in urban 
spaces only temporarily, mostly within specific art events, such as the ‘light festivals’ that are focused 
on a wider audience of citizens and visitors. As research has shown, promotion of art pieces through 
guided tours in the city tends to reduce visitors’ observations of the installations and almost excludes 
social interactions. The visitors are more preoccupied with following the guide and gathering 
information than in experiencing the urban environment, experimenting on the effect they can exert on 
the space, or sharing opinions with others. This finding is particularly important with art interventions 
designed to support urban renewal that is focused on selected dilapidated city areas. The spectacular 
light festivals, by definition, gather international groups of visitors and quite often demand guided 
tours through the city. Thus, the moderate or even small scale media and interactive art interventions 
that focus on creating and inspiring meeting points to encourage locals to converse, will better suit the 
urban renewal objectives. Despite their limited scale, such projects activate the use of space for longer, 
and in a more sustainable manner than traditional center spaces. Providing a new set of images, along 
with shared experiences and memories, these projects have the power to add new value to observing 
places and effectively enhance the identity of urban communities. 
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Abstract: Representatives of undertakings are familiar with the importance of carefully handling and protecting 

personal data. However, this does not lessen the importance of improving legislation regarding data 

management. Both the content and quantity of information have value and potentially determine the strength of 

the undertakings that can access such information. This influences the constant growth in demand to improve the 

legal framework. The consumers and institutions responsible for consumer protection are the main initiators and 

stakeholders of such demand. The constant growth in the amount of preserved data more sharply raises the 

questions about data protection. The potential risk raises proposals enabling a competition law in data protection. 

The article examines such possibility in the light of digital single market. This possibility is analyzed in the light 

of interaction between the data protection and competition law and covers trends on enabling competition law in 

data protection. To ensure proper data protection, cooperation among institutions should be encouraged. 
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Introduction 

Despite the traditional definition, information can be regarded the currency for services, especially for 

services that are publicly presented as ‘free.’ Such a payment method is reflected mostly on the 

Internet, where service providers declare the understandable need to identify the consumer and be 

flexible in order to provide their services. The importance of information is aptly conveyed in the 

widely known phrase ‘who owns the information, owns the world.’ This wisdom comes from the 

undoubted perception that information has value and greater amounts of that information can cause 

greater influence (for instance, higher influence in the relevant market).  

Usually, the clear connection between the amounts, sensibility, and importance of provided 

information is expected. The more personal and sensitive information is required the more a higher 
protection level is expected. In most cases, customers are expecting that they need to provide only 

necessary information. This statement could be proven in a variety of sectors, especially in the health 

care and financial sectors2 (Riefa, 2015). However, these statements concerning the clear connection 

between the demands for data amounts and return value from the service providers cannot be held as a 

rule. For the majority of undertakings, the data is not only important ‘here and now’ but also for raw 

material for the possible future development of services or providing the targeted information to 

current and potential customers. Sometimes the possibility to gain a financial benefit from the 

collected data is also prudently foreseen. 

The European Commission agrees with predictions that the “value of European citizens’ personal data 

has the potential to grow to nearly €1 trillion annually by 2020” (EU Data Protection Reform and Big 

Data Factsheet, 2015). Such prediction-based information about the growing amounts of collected and 

preserved data is not only thought-provoking, but also leads to discussions about the effectiveness of 

data protection. In March 2014, the European Data Protection Supervisor (the EDP Supervisor) 

released a Preliminary Opinion of the European Data Protection Supervisor (2014) on “Privacy and 

competitiveness in the age of Big data: The interplay between data protection, competition law and 

consumer protection in the Digital Economy” (the Opinion) concerning the interaction between the 

‘data protection,’ ‘consumer protection’, and ‘competition.’ The EDP Supervisors’ Opinion 03/2013 

on Purpose Limitation (2013) led to wide discussions among stakeholders (practitioners and 

representatives of related authorities). Related issues were discussed through both, separate opinions 

and dedicated events. For instance, fruitful discussions occurred during the conference (Conference 

‘Competition rebooted: Enforcement and personal data in digital markets’, September 24, 2015). 

However, discussions continued after the conference as they occurred before the conference. 

                                                           
1Andrius Puksas, Social Innovations Doctoral School, Research and Innovation Support Centre, Mykolas Romeris 

University, Vilnius, Lithuania, andrius_puksas@mruni.eu. 
2 Financial sector should be understood in a broad way (not only as a banking sector). Purchasing, online auction platforms 

also operate with very sensitive data and the additional protection is required.  
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The Concept of Big Data 

The concept of Big Data appeared together with the growing amounts of information, but this 

phenomenon caused additional difficulties with data operations. The understanding of Big Data 

differs, depending on a variety of factors, including the understanding of ‘what is big enough’ and 

realizing if ‘it is easy to deal with such amount of information.’ Taking into account the mentioned 

features, it is hard to argue with the following definition and provided features, as described by 

Manyika et al. (2011):  

Big Data refers to datasets whose size is beyond the ability of typical database software tools to 

capture, store, manage, and analyze. This definition is intentionally subjective and incorporates a 

moving definition of how big a dataset needs to be in order to be considered Big Data – i.e., we 

don’t define Big Data in terms of being larger than a certain number of terabytes (thousands of 

gigabytes). (p. 1) 

The assessment of data is always subjective. In general, this means that, depending on the situation, 

data can be ‘big’ for one subject and not for another. 

“Big Data refers to the exponential growth both in the availability and in the automated use of 

information: it refers to gigantic digital datasets held by corporations, governments and other large 

organisations, which are then extensively analysed (hence the name: analytics) using computer 

algorithms” (Opinion 03/2013 on Purpose Limitation, 2013). Big Data is ‘big’ by using at least two 

parameters: 1) by the amount of information; and 2) by the value of that information. The second 

parameter is not measured in financial terms only. The information is valuable because it contains 

important data and can be used by its holder (for instance, to summarize the preferences of customers, 

to improve the quality of services, and to provide the precise information for a target group). If the 
information is preserved, it is valuable in one way or another. Otherwise, there is no need to keep the 

information (the reason being in the resources needed for keeping). “Big Data refers to the practice of 

companies collecting millions of facts about customers and using those facts to predict trends and 

develop better sales and marketing strategies” (Payton, Claypoole, & Schmidt, 2014, p. 7). Hence, the 

reason Big Data is usually understood as the combination of the two parameters. It is usual to expect 

that the amount of data depends on the importance of it (data), the sector, and the purpose for its 

collection. Often, sensitive information has a higher importance. Usually, the information from the 

medical (health care), financial, law enforcement, and military sectors is presumed more sensitive than 

data from other informal fields. A list of such sectors is not finite. The first parameter is essential 

because small fragments of data, that are not Big Data, can also be valuable. In the case of the second 

parameter, it could be assumed that, for certain reasons, a large volume of outdated information could 

also be stored. 

Interaction of Data Protection and Competition Law 

The growing amount of information raises questions related to new standards for data and market 

protection. The main problem is not in the data or the amount of the data. Actually, the large assets of 

information are useful from a practical (for example, adaptation to consumers’ needs) and a scientific 

side (for instance, analyzing data, creating, and developing behavior models). The problem is in the 

way the data is used and protected. 

Some opinions regarding data sharing and its connection in the market raise additional discussions 

concerning the interaction of data protection and competition law: “As far as competition is concerned, 

the exchange of information on customer’s relationship or applicants reduces the information 

monopoly of individual lenders and the competitive advantage of large financial institutions” (Ferretti, 

2014, p. 10). Undoubtedly, in the financial sector, demonopolization and sharing of information has a 

positive impact, especially for the smallest service providers. In the case of ‘bad credit records’ the 

scale of positive impact on beneficiaries is larger. However, it is important not to forget that in the 

case of collected information, the consumers (customers) are and should be protected as a weaker part 

of the legal relations. The protection of data, especially personal data of the weaker part of legal 

relations, is understood and seen as a fundamental right of the EU (González-Fuster, 2014). Protection 

of personal data as a fundamental right of the EU is embodied in Article 8 of Charter of Fundamental 

Rights of the European Union (2012). Obviously, competition law protecting the single market also 
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protects the rights of customers (Zimmer, 2012). Customers are protected from the effects of unfair 

agreements, abuse of dominant position, and other competition law violations. But from the positions 

of competition law, even having market control, automatically means a breach of law. Also, large 

assets of the information (access to Big data) are not automatically held in privacy violation. With 

privacy protection, the legal acts are dealing with such tools as ‘informing about the collection and 

usage of information’, ‘asking for permissions’, ‘targeted usage of collected information’, and others.  

In general, the content of the EDP Supervisors’ Opinion is based on three major steps that are leading 

discussions, aimed at improving the current interaction among the authorities: 

 to understand and spread the message that the amount of information is constantly growing, 

and in the age of Big Data, there are no ‘free services’ (usually, personal data is the currency 

paid for such services); 

 to purify and define the harm to customers with relation to the enforcement of competition 

rules (market power ensured by the access to the information); 

 to review and maximize the effectiveness of current relations between data protection and 

competition law through the wider discussions between the stakeholders and cooperation 

between responsible authorities. 

One of the priorities in the Single Market is to create and maintain the digital single market. It is based 

on three policy areas (European Commission): 

 better online access to digital goods and services; 

 an environment where digital networks and services can prosper; 

 digital as a driver for growth. 

Each of these policy areas has a package of actions which, together with the review of current 

legislation, should solve the problems mentioned in the Opinion: “A European push is needed to 

define standards in areas such as the Internet of Things, cybersecurity, Big data and cloud computing” 

(Digital Single Market, 2016). 

Often, the example of the U.S. Federal Trade Commission (2016; FTC) is used to illustrate how the 

same institution is dealing with two issues that the EDP Supervisor has identified as problematic. 

However, it should be mentioned that the FTC examines the customer protection and competition 

issues separately (Feinstein, 2015). 

Trends on Enabling Competition Law into Data Protection 

Despite the access to information having influence on the market, there is no issue of competition law 

when there is no infringement. A strong position in the market (monopolized) can be achieved without 

distortion of competition. Competition law enforcement appears only in the case where a subject 

decides to abuse this position. In a speech on January 17, 2016, the European Commissioner for 

Competition, Margrethe Vestager (Competition in a Big data world - European Commission, 2016), 

assessed the possibility of enabling competition enforcement for reasonable protection: “I don't think 

we need to look to competition enforcement to fix privacy problems. But that doesn't mean I will 

ignore genuine competition issues just because they have a link to data”. Taking into account the 

possible shifts in data protection rules, the Commissioner did not reject such a possibility in the future: 

“We continue to look carefully at this issue, but we haven't found a competition problem yet. This 

certainly doesn’t mean we never will”. The hypothetical option to review current legislation arises 

when a small numbers of undertakings have an opportunity to benefit from the controlled data (Big 

Data or large assets of data) and force other undertaking to leave the relevant market. However, such 

practice has not been encountered. 

The EDP Supervisor, in the Opinion 03/2013 on Purpose Limitation (2013, p. 38), stressed the lack of 

interaction in the development of policies on competition, consumer protection, and data protection, 

and the importance of “cooperation between authorities in investigation and enforcement, for example 

in identifying scenarios and possible standards for measuring market power in the digital economy, 

and consultation on investigations into individual cases”. The cooperation between the institutions is 

ensured through their functions and rights, relating to the execution of delegated functions. During the 

investigation, institutions communicate on related issues (the right to receive information, which is 

related with official investigation). Both legislation and case law provides clear standards for market 
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power, measured from the position of competition law. It is hard to disagree that “until theories of 

harm can be matched with specific factual circumstances and negative economic competitive harm can 

be shown, the antitrust case against Big Data is a weak one” (Sokol & Comerford, 2016, p. 19). 

Separately, the EDP Supervisor in the Opinion 03/2013 on Purpose Limitation (2013) stressed the 

problem that occurs in the case of company’ mergers:  

With such a purely economic approach to the case, the Commission did not consider how the 

merger could have affected the users whose data would be further processed by merging the two 

companies’ datasets, conceivably to provide services, perhaps bundled or even tied to the simple 

search service, that were not envisaged when the data were originally submitted. (p. 30)  

Undoubtedly, in some cases of mergers, there appears a possibility for access to a wider range of data 

(even about the same person). However, every merger procedure is conducted so that regulation and 

theoretical problems cannot become a sufficient reason to limit the businesses and prevent their 

growth. Legislation prevents the market from mergers where the possibility to distort the market 

appears. In other cases, competition enforcement can be enabled only in the case for breach of 

competition rules. 

Some questions concerning the harm caused by the mergers were answered in separate cases. “The 

combination of the Google and DoubleClick customer ‘databases’ is unlikely to provide a considerable 

additional competitive advantage to the new entity” (European Commission, 2008a, 2008b). After the 

market analysis, the positive responses (known as permission to complete the merge procedure) were 

given in the Facebook WhatsApp (European Commission, 2014a, 2014b), Microsoft Skype (European 

Commission, 2011), Microsoft Nokia (European Commission, 2013), and other cases. In 2014, the 

Commission’s Vice President in charge of competition policy, Joaquín Almunia, commented on the 
Facebook WhatsApp case, noting that the mentioned acquisition ‘would not hamper competition in 

this dynamic and growing market’. The decision was also supported by such an acquisition having, in 

general, no hindrance to consumers in accessing a wide choice of similar apps worldwide. However, 

the data on relevant markets that were analyzed and assessed by the European Commission shows the 

comprehensiveness of such analysis. 

The solution for the problems lies in the development of the digital single market concept and 

reviewing current legislation on data privacy. However, the question concerning the privacy regulation 

in digital single market should be answered, and the answer should be provided in the new General 

Data Protection Regulation (Reform of EU data protection rules, 2016). It is hard to disagree with the 

statement that the imposing of the privacy regulation may raise the barriers for entering into the 

market (Antitrust, Privacy, & Big Data, 2015). It is hard to deny that competition “intervention over 

market forces threatens consumer welfare, especially is fast moving markets, and proposed remedies, 

such as limiting the collection and use of Big Data or forcing large firms to share with rivals, are likely 

to harm competition and innovation, and in fact may raise privacy concerns” (Sokol, 2016, p. 19). 

Nevertheless, EU institutions are entitled to cooperate, including with the sharing of data. There are no 

data to support statements about the lack of cooperation between authorities or refusal to provide 

relevant information. 

Conclusion 

Information and data are understood, not only in their traditional sense, but also as currency, that pay 

for ‘free’ services. This currency has it value and in the light of its peculiarities (for instance, 

sensibility of data and personal importance) and growing amounts, should be protected, with 

additional possibilities analyzed. 

The EDP Supervisors’ Opinion revived discussions concerning the interaction between the ‘data 

protection’, ‘consumer protection’, and ‘competition.’ Regardless of any controversial reaction, the 
EDP Supervisor achieved one of the Opinions’ purposes, aimed at encouraging experts from the 

relevant fields, national and EU regulators, and other stakeholders into wider debates and discussions. 

The Opinion was based on emerging threats and new challenges caused by rapidly growing amounts 

of collected and preserved information. Growing amounts of information encourage the search for 

additional ways for its protection. There are no doubts that the position in the market can be 

determined by the content and amount of information. 
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The possibility to benefit from the competition law exists, but currently it has not encountered the 

hypothetical option to review regulation in force. In any relevant market, this could result when 

minimal undertakings find opportunity to benefit from the controlled data, forcing other ‘market 

players’ to leave that market. 

In the case of mergers, a comprehensive analysis and an assessment of the situation in the relevant 

markets are conducted. Such an assessment is also provided from the position of the customers (where 

they are not limited in their choice after the merger). In Google DoubleClick, Facebook WhatsApp, 

Microsoft Skype, Microsoft Nokia, and other cases, the undertakings were allowed to merge. The data 

protection is a separate issue. 

Digital single market is undergoing the process of protracted reforms. In the projects for legal acts 

(drafts for future legislation), some problems that were raised in the EDP Supervisors’ Opinion have 

been or should be solved. This meets the opinion that there is no need to make significant changes in 

the current interaction between the ‘data protection’, ‘consumer protection’, and ‘competition.’ 

However, there are some problems concerning the role of privacy protection in the digital single 

market (i.e., possible barriers to entry into the market). 

It should be noted that the Opinion of the EDP Supervisor is based on separate facts and definitions 

from different fields connecting them only through the desire to protect customers from Big Data 

holders. Undoubtedly, the cooperation between different authorities protecting the objectives of the 

single market and ensuring the protection of customers’ rights should be encouraged. However, there 

are no objective data claiming that such cooperation does not exist or causes damage for the values 

protected by legislation. 
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COLLABORATION MODEL FOR ASEAN UNIVERSITY NETWORK: A CASE STUDY OF 

PHRANAKHON RAJABHAT UNIVERSITY AND NETWORKING UNIVERSITIES IN 

ASEAN COUNTRIES 

Suebwong Kalawong1 

 

Abstract:  One prominent strategy of the university network of the Association of Southeast Asian Nations 

(ASEAN) is to promote collaboration between the ASEAN universities. Although there are Memorandum of 

Understandings (MOUs) among Asian Universities, the number of collaborative actions are considered 

extremely low. More than 10 years, PNRU implement on collaboration policy with other ASEAN’s universities. 

The processes and obstructions of the collaboration between universities in ASEAN were studied by the 

researcher. This study showed present situation of PNRU and other ASEAN’s universities collaboration. 

Therefore, the collaboration model between universities in ASEAN was established. The findings revealed that 

PNRU pursued collaborative activities covering only student and personnel exchange programs. The 

collaboration obstacles were: 1) policies and goals, 2) implementation plans, 3) university bureaucracy, and 4) 

language proficiency. A model for university collaboration comprised collaboration processes and principles. A 

collaboration model for the ASEAN university network involves clear goals, financial and resource support, 

implementation planning, and raising awareness of participants for collaboration. 

UDC Classification: 35 DOI: http://dx.doi.org/10.12955/cbup.v4.837 

Keywords: collaboration, governance, university network, ASEAN collaboration. 

 

Introduction 

The Association of Southeast Asian Nations (ASEAN) is composed of ten country members in Southeast 

Asia, namely Indonesia, Malaysia, the Philippines, Singapore, Thailand, Brunei Darussalam, 

Vietnam, Laos, Myanmar, and Cambodia. At the 21st ASEAN Summit, held November 21, 2012, in 

Phnom Penh, these member countries reached an agreement of launching the ASEAN Economic 

Community (AEC) on December 31, 2015. The opening of the AEC was of benefit to the ASEAN 

member countries in several ways, including political, economic, social, educational, and cultural. 

The Office of Higher Education Commission of Thailand (OHEC) supports Thai universities in 

establishing frameworks for collaboration between Thai universities and universities in other ASEAN 

countries. The frameworks need to include details of plans, projects, and activities that encourage the 

faculties, staff members, and students to acquire language skills and knowledge about ASEAN, so that 

they are prepared for the launch of the AEC. The OHEC also supports Thai universities developing 

frameworks for collaboration between ASEAN and non-ASEAN countries.  

The Phranakhon Rajabhat University (PNRU) annual report of 2012 announced significant guidelines 

for membership of AEC, as follows: “The University should seek academic collaboration with 

universities in ASEAN countries so as to develop students and to share expertise among them.” The 

PNRU has a policy on collaborative framework establishment to exchange expertise and experience 

with foreign universities. The university has signed MOUs with several other universities in ASEAN 

countries and conducted personnel and student exchange programs with many universities, such as, 

the Udayana University, the National University of Civil Engineering, University of Malaya, Vietnam 

National University, and Can Tho University. 

The results of implementing the collaborative frameworks among these universities show that the 

faculties and college of PNRU are concerned about mutual benefit. However, some difficulties 
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relating to this implementation have results from discontinuity in the coordination between 

universities.  

Therefore, to increase the effectiveness of collaboration between the university networks, this study 

will establish a university collaborative model to support the strategies of the ASEAN University 

Network. 

Collaboration Governance 

Paauwe and Boselie (2003) viewed organization as institutional. Commonly, the organizational 

practices that include rule, regulation, and structure are influenced by their environment constraint. To 

retain their legitimate organizational existence, the universities need to emulate each other in 

representations and be acknowledged for their core value (Beckert, 2010). Organizational survival is 

generally known as the “isomorphism” concept (DiMaggio & Powell, 1983). In considering a 

university as an institution, it requires a similarity in action and management to others to retain 

legitimacy.  

Since resources are crucial for organizational survival, Hillman, Withers, and Collins (2009) offered a 

plausible option, which was a form of joint venture with others, i.e., an inter-organizational 

relationship, with the belief of minimizing an environment of dependence. 

The trend of collaborative building among universities is not only a reflection of the norm in 

accordance with an ideal university image, but also a window of an external resource and opportunity 

to support the individual university’s activities. 

Vangen and Huxham (2012) argued that collaborative governance is a notion of co-ordination across 

organizational boundaries and with institutions that share the same goal, but to achieve this, they 

needed to only use their own resources. Based on reciprocity, O’Leary and Bingham (2007) viewed 

collaborative governance as a notion of co-operation and co-labor to achieve common goals.  

Ansell and Gash (2008) proposed a well-known collaborative governance model, which consisted of 

four significant elements. The first element was the starting condition, which covers a wide range of 

issues, including balance of power and knowledge, incentives and conditions to participate, previous 

issues on collaborative, and conflict. The second element was the collaboration, which is composed of 

trust building, face-to-face dialogue that results in commitment, and sharing the understanding of the 

goal, value, and operations. The third element was an institutional design that induces participation, 

form clear ground rules, and transparency. The fourth element was having a facilitative leader. 

Research Methodology 

The scope of this study involved universities of Vietnam, Malaysia, and Indonesia, which had each 

signed a MOU with the Phranakhon Rajabhat University (PNRU), Thailand, more than ten-year 

period, 2005 to 2015. The study subjects were two groups of university personnel, with Group 1: 15 

administrators in charge of foreign affairs of all five PNRU faculties and three PNRU administrators; 

and Group 2: 15 administrators from all five universities in the sample group and three from each 

university. The study covered four main aspects, namely student development, teacher development, 

curriculum and instructional development, and research collaboration.  

Table 1: The features of the sample universities 

University Country MOU Signed Respondents 

1. Phranakhon Rajabhat University (PNRU) Thailand - 18 

2. Vietnam National University of Social Sciences 

and Humanities (VNU) Vietnam 2007 3 

3. National University of Civil Engineering (NUCE) Vietnam 2012 3 

4. Can Tho University Vietnam 2012 3 

5. University of Malaya Malaysia 2010 3 
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6. Udayana University Indonesia 2005 3 

Total   33 

Source: Author 

This research employed three research instruments: Focus group interviews, to investigate the 

opinions and policies on inter-university collaboration; observation forms; and a documentary study 

to assess the MOUs. 

The research team gathered data in three ways: 1) collecting data from related documents of the 

participating universities, so as to determine the framework, objectives, and interview questions; 2) 

organizing a workshop to identify activities, problems, obstacles, and outcomes of the collaboration; 

and 3) conducting a workshop to formulate a preliminary draft of a framework for collaboration 

between PNRU and networking universities in the ASEAN countries and then, verify and improve the 

framework for collaboration  

Collaboration Activities Outcomes  

The initial MOUs were signed by the PNRU faculties and their counterparts, by consent of PNRU and 

agreed to by the counterpart universities for reasons of benefits and good relationships. However, the 

collaboration and resource management were mostly initiated by the PNRU faculties. The framework 

for collaboration between each PNRU faculty and its counterpart covered these four components: 1) 

student exchange programs, 2) personnel exchange programs, 3) curriculum management 

collaboration, and 4) research collaboration.  

Collaboration Activities 

The findings reveal that PNRU pursued a few collaborative activities. Most of the faculties, at best, 

maintained good relationships with their counterparts. None of the PNRU faculties nor the College of 

Teacher Education covered all four components stated in the MOUs. They covered only two, namely, 

the student exchange programs and the personnel exchange programs. In other words, they did not 

conduct curriculum management collaboration and research collaboration. However, the College of 

Teacher Education and the Faculty of Humanities and Social Sciences of PNRU implemented the 

MOUs with their counterparts in a wider area than other faculties. The College of Teacher Education 

managed to conduct collaboration activities with Can Tho University, Vietnam with which PNRU had 

signed their last MOU. Both parties continuously exchanged students and personnel. Noticeably, in 

this case, the PNRU administrators played a significant role in encouraging collaboration. Likewise, 

the administrators of Can Tho University responsively supported all activities. Meanwhile, the 

Faculty of Humanities and Social Sciences, PNRU, in coordination with the Faculty of Social 

Sciences and Humanities, Vietnam, conducted student and personnel exchange programs.  

Collaboration Obstacles  

Obstacles for collaboration between PNRU and Universities in the ASEAN Countries were found as 

follows: 

1. Clear policies and goals. The university and faculties had no clear policies and goals. Their 

collaboration lay on flimsy ground, despite each party having established a policy of 

collaboration with other universities in the ASEAN countries. The weaknesses and obstacles 

were identified as follows: 

a. First, the universities had improperly selected their counterparts. In other words, they 

did not carefully consider the tangible benefits gained.  

b. Second, in the early phase of their collaboration, the universities did not have 

adequate information and experience.  

c. Third, signing MOUs often started from a personal connection. This led to difficulties 

in determining clear policies and goals.  
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2. Concrete implementation plan. The study revealed that every PNRU faculty, as well as the 

college, had no comprehensive implementation plan or activity schedules. Hence, 

collaboration activities were intermittently held only when convenient.  

3. University bureaucracy. The university bureaucracy hindered the collaboration. For instance, 

many problems arose in travel expense reimbursements for personnel of the faculties and 

students due to lack of official rules and regulations. Another problem was that curriculum 

and scholarship schemes had to be taken into account in planning the student exchange 

programs.  

4. Language proficiency. The foreign language proficiency of students and personnel was 

limited. Students and teachers felt they could not effectively communicate in the foreign 

languages, especially English, and thus were unconcerned with joining exchange programs 

and subsequently, became ineligible to apply for scholarships.     

Collaboration Model for ASEAN University Network  

The PNRU faculties developed the collaboration framework under the MOUs to yield great benefits. 

However, certain problems caused discontinuities in their collaboration. So far, only personnel and 

student exchange programs have been organized. The collaboration has not, as yet, covered 

curriculum development or research collaboration. This research finding has developed a 

collaboration framework that involves principles of a systematic approach, efficiency, mutual benefit, 

resource integration, and sustainability, as presented (Figure 1). 

Figure 1: Collaboration model for ASEAN university network  

 

Source: Author 

Collaboration Process 

At the beginning, the university need to develop and declare a clear framework for collaboration with 

universities in the ASEAN countries. Moreover, goals and strategic plans should be established. The 

collaboration requires financial and resource support and effective implementation from all parties. 

Furthermore, a clearly stated policy about the university’s purpose and vision could help boost 

confidence among the personnel at all levels.  

Subsequently, an awareness of the importance of the collaboration should be raised among the 

persons concerned. Teachers and students should be equipped with foreign language skills. It is worth 

mentioning, that language is an indispensable tool for collaborative activities. Those who can 

communicate effectively can help achieve the goals of collaboration. Moreover, the teachers and 

students need to realize that collaboration is a way of advancing individuals and the universities. 
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Collaboration Principle   

The collaboration principles for sustainability and continuity comprise the following elements:  

1. Mutual benefit. In general, MOUs arise from a willingness. Therefore, both parties are willing 

to collaborate as long as they reap mutual benefit on an equal footing. Furthermore, both 

parties should not take advantage of each other where one has less or more educational 

resources, such as, budgets and facilities, than the other. That is to say, the amount of payment 

is not as important as the principle of being fair and sharing mutual benefit.  

2. Trust. Trust is a fundamental element of collaboration. The implication of the initial 

collaboration framework suggests that trust is important for collaborative development. 

Numerous opportunities arise more often from trust than from official correspondence. The 

more both parties keep the commitment, the more trust they will gain from each other. 

Therefore, the faculties and universities must be supportive and adhere to the MOUs.  

3. Basic activities. Under the MOUs, several collaborative activities are organized. In the early 

phase, both parties should learn how to work collaboratively, along with understanding the 

organizational cultures and work practices of each other. Therefore, they should begin with 

one or two simple projects with clearly defined objectives, procedures, and time frames. This 

would be more practical than to begin with several complicated ones.   

4. Activity frequency. Sustainable collaboration involves frequent formal and informal activities, 

which the two parties help organize. The study showed that pairs of universities that regularly 

visit each other tend to progress in their collaboration, and informal communication helped 

increase the frequency of activities. In this regard, collaborative activities can be conducted 

through formal and informal communications.  

Conclusion 

In summary, the collaboration model for the ASEAN university network relies on collaborative 

processes and principles. To successfully implement activities, as stated in the MOUs, the universities 

should establish clear goals and raise the awareness of teachers and students about collaboration. 

Developing a committee that includes representatives from the participating universities to conduct 

and define will help implement action plans according to the MOUs. Moreover, the committee should 

hold regular meetings for establishing trust and groups of teachers and students should be equipped 

with language skills before participating in activities under the MOUs.   
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Abstract  

OBJECTIVES: This study aims to evaluate the impact of carotid endarterectomy (CEA) on cognitive 

performance in patients with severe carotid disease and depressive symptoms, and to explore the possible 

associations between certain demographics, clinical characteristics, and cognitive function and depression. 

MATERIALS AND METHODS: The study included 48 patients, who were referred for endarterectomy. 

Cognitive function was assessed using the Montreal Cognitive Assessment (MoCA) scale, while depressive 

symptoms were assessed using the patient health questionnaire(PHQ-9) scale. An assessment of cognitive and 

depressive symptoms was performed 1–3 days before surgery, and then six months after. 

RESULTS: A paired sample t-test found that the difference in the mean MoCA score between the before 

( =23.37; SD ± 3.27) and the after ( =24.69; SD ± 3.68) surgery results was 1.32 (95% CI = 0.48 – 2.16; p= 

0.003; Cohen’s d value = 0.95). A paired sample t-test showed that a decrease in mean PHQ-9 score of > 10 for 

patients six months after CEA (7.5±4.6) was statistically significant (p= 0.019; Cohen’s d value = 1.32) 

compared with the PHQ-9 scores at baseline (12.6 ± 2.8). 

CONCLUSION: Carotid artery endarterectomy seems to have beneficial effects on the course of cognitive 

impairment and depressive symptoms in patients with severe carotid artery stenosis. Demographic, clinical 

characteristics (age, gender, comorbidities, previous stroke) did not have impact on course of cognitive and 

depressive symptoms. A limitation in our study was that the number of patients was relatively small, therefore 

we intend to perform further study with larger case volume to estimate the impact of carotid artery 

endarterectomy on cognitive functions and depressive symptoms. 

UDC Classification: 616.8 DOI: http://dx.doi.org/10.12955/cbup.v4.820 

Keywords: carotid endarterectomy, cognitive impairment, depressive symptoms.

 

Introduction 

Traditionally, vascular cognitive impairment was understood entirely as a condition resulting from a 

symptomatic ischemic or hemorrhagic event, i.e. stroke. However, it is now well recognized that 

progressive decline in cognitive functioning may result from cerebrovascular disease, even in the 

absence of a clinically detectable precipitating event (Jokinen et al., 2009). In 2006, the National 

Institute of Neurological Disorders and the Stroke-Canadian Stroke Network recommended the 

Montreal Cognitive Assessment (MoCA) test, or some of its subtests, as an optimal brief protocol for 

the assessment of vascular cognitive impairment (Hachinski et al., 2006, Popovic, Lovrencic-Huzjan, 

& Demarin, 2009; Popovic et al., 2011). The MoCA compares equally or favorably to the mini-mental 

state examination (MMSE) in terms of sensitivity to cognitive impairment and sensitivity to change, 

over time (Koski, 2013). 

Depression is one of the most prevalent and treatable mental disorders presenting in general medical 

as well as specialty settings (Kroenke & Spitzer, 2002). Few epidemiologic studies have examined the 

association between depressive symptoms and atherosclerosis in subjects aged ≥65 years (Faramawi 
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et al., 2007). In particular, vascular disease has been postulated to increase the risk of later depression 

(Alexopoulos et al., 1997). The patient health questionnaire(PHQ-9) depression scale is half the length 

of many other depression measures, has comparable sensitivity, and involves the same nine criteria on 

which the diagnosis of DSM-IV depressive disorders is based (Kroenke, Spitzer, & Williams, 2001). 

The PHQ-9 is a dual-purpose instrument that can establish a provisional depressive disorder diagnosis 

as well as grade the severity of depressive symptoms (Kroenke & Spitzer, 2002). 

The objective of our study is to evaluate the impact of carotid endarterectomy (CEA) on the cognitive 

performance of elderly patients with severe symptomatic and asymptomatic carotid disease and 

clinically important depressive symptoms. This includes exploring the possible associations between 

certain demographics, clinical characteristics of patients with carotid artery disease, and cognitive 

function and depression. 

Materials and methods 

The prospective single-center study included 48 patients with severe carotid artery stenosis who were 

referred for endarterectomy to the Paul’s Stradins Clinical University hospital. Severe carotid artery 

stenosis ≥ 70% was defined according to the North American Symptomatic Carotid Artery 

Endarterectomy Trial (NASCET) criteria (Barnett et al., 1998). Carotid artery stenosis was estimated 

using computer tomography angiography. Patients were considered symptomatic if a minor stroke 

(modified Rankin Scale 0 – III at the time of inclusion) or TIA (transient ischemic attack) had 

occurred within the previous six months.  

Patients under 18 years of age, with progressive cerebral disease (tumor or multiple sclerosis) and 

major stroke (modified Rankin Scale IV-V), patients with recent (< 6 months) antidepressive therapy, 

and patients not available for long term follow-up were excluded. The study protocol was approved 

by the corresponding local ethic committee of Riga Stradins University. Written informed consent 

was obtained from all patients prior to their study inclusion.  

Data of patients’ gender, age, comorbidities (other atherosclerotic disease, arterial hypertension, 

chronic heart failure, diabetes mellitus, and atrial fibrillation), lifestyle characteristics (smoking and 

body mass index) were recorded on a standardized form. Patients were defined as smokers if they 

were either current or former smokers. Body mass index (BMI) was calculated as weight (kg) divided 

by the square of height in meters (m2).  

Neurological examination was performed using the National Institutes of Health Stroke Scale 

(NIHSS) on all patients before surgery, and then 24 hours and six months after surgery. Functional 

outcome was assessed using the Barthel Index, which measures the activity of daily living (Aminoff, 

2009). 

An assessment of cognitive and depressive symptoms was performed by a trained neurologistat1–3 

days before and six months after surgery. Cognitive function was assessed using the MoCA, Latvian 

and Russian version. The MoCA is 10-minute cognitive screening tool used to detect mild cognitive 

impairment. The MoCA scores range from 0 to 30 and are divided into seven subscores: visuospatial 

executive (0–5 points), naming (0–3 points), attention (0–6 points), language (0–3 points), abstraction 

(0–2 points), memory (0–5 points), and orientation (0–6 points). An additional point is given to each 

patient who has an educational experience of 12 years or less. A final total score of 26 and above is 

considered normal (Nasreddine et al., 2005; Nasreddine, 2015).  

Depressive symptoms were assessed using the PHQ-9 depression scale, Latvian and Russian version 

(Vrublevska et al., 2015). A PHQ-9 score can range from 0 to 27, with each of the nine items scoring 

between 0 (“not at all”) and 3 (“nearly every day”). Cut-off points 5, 10, 15, and 20 represent the 

threshold for mild, moderate, moderately severe, and severe depression. It is recommended to use a 

PHQ-9 score of 10 or greater as a screening cut-off point, based on sensitivity for major depression of 

88%, which corresponds to a specificity of 88% (Kroenke & Spitzer, 2002). 

Statistical analysis 

Patient numbers and percentages were given as discrete data. Continuous data were presented using 

means and standard deviations. The changes of the PHQ-9 and MoCA scores were evaluated with a 

paired sample t test. The Chi-Square test was used to compare groups of categorical data. All tests 
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were considered statistically significant at p<0.05. The Cohen’s d value was used to estimate the 

standardized difference between two means. Calculations were performed using the statistical 

package for social sciences (SPSS) for Windows, version 22.0. 

Results 

Characteristics of patients 

Our study involved 48 patients with severe carotid artery stenosis (≥ 70%) and who had been 

transferred to Paul’s Stradins Clinical University Hospital for endarterectomy. The demographic, 

lifestyle, and clinical characteristics of the patients are listed in Table 1.  

Table 1: Characteristics of patients with severe carotid artery stenosis (total number of patients: 48; 

mean age: 68 ± 8 years; age range: 44 to 81 years)  

Characteristic 
Patient number (% of total) 

Sex 1.  

 Male 33 (68.75%) 

 Female 15 (31.25%) 

Life style characteristics: 2.  

Smoking 29 (60.42%) 

 Body mass index:  

<30 kg/m2 35 (72.90%) 

>30 kg/m2 
13 (27.10%) 

Comorbidity:  

Ischemic heart disease 18 (37.50%) 

Chronic heart failure 11 (22.92%) 

Arterial hypertension 42 (87.50%) 

Peripheral artery disease 12 (25.00%) 

Diabetes mellitus 3 (06.25%) 

Atrial fibrillation 3 (06.25%) 

Carotid disease: 3.  

 Symptomatic 25 (52.08%) 

Transient ischemic attack 
10 (20.83%) 

Minor stroke 15 (31.25%) 

 Asymptomatic 23 (47.92%) 

Neurological symptoms:  

 NIHSS 0 31 (64.60%) 

 NIHSS 1–5 16 (33.30%) 

 NIHSS 6–10 1 (02.10%) 

Barthel index  

20 37 (77.10%) 

19 1 (02.10%) 

18 7 (14.60%) 

17 1 (02.10%) 

16 2 (04.20%) 
 

NIHSS: National Institutes of Health Stroke Scale 

Source: Authors 
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The patients included33 (68.75%) males and 15 (31.25%) females. The mean age was 68±8 years 

(age range 44–81 years); median age 70 years; the first quartile of age was 63 years; and the third 

quartile of age was 74 years. Asymptomatic carotid artery disease was observed in 23 (47.92%) 

patients, while symptomatic carotid artery disease occurred in 25, with transient ischemic attack 

relating to 10 (20.83%) and minor stroke to 15 (31.25%). 

Most of the patients were free of severe neurological symptoms (16 or 33.30%) and only one patient 

had a NIHSS rating below 10, with a result of nine. More than half of the patients had a Barthel Index 

of 20, and only two patients had a Barthel Index of 16.  

More than a third of patients, i.e. 18 (37.50%), had ischemic heart disease. Peripheral artery disease 

occurred in 12 (25.00%) patients and diabetes mellitus and atrial fibrillation in three (6.25%). As 

many as 60.42% were smokers at one time, and27.10% were obese. The total MoCA and PHQ-9 

scores are given in Table 2.  

Table 2: Total MoCA and PHQ-9 scores before and after surgery 

Total 

MoCA 

scores* 

Before surgery 

n (% of n) 
After 

surgery 

n (% of n) 

4.  PHQ-9 

scores 

Before surgery 

n (% of n) 

Aftersurgery 

n (% of n) 

≥ 26 16 (33.3) 24 (50.0) 0 – 4 22 (45.8) 21 (43.8) 

20 – 25 25 (52.1) 20 (41.7) 5 – 9 15 (31.2) 22 (45.8) 

≤ 19 7 (14.6) 4 (8.3) >10 11 (23.0) 5 (10.4) 

5.  

MoCA: Montreal Cognitive Assessment 

PHQ-9: Patient health questionnaire 

n: number of patients 

* score is adjusted for education 

Source: Authors 

Cognitive performance before and at six months after carotid artery endarterectomy 

The paired sample t-test found that the difference in mean MoCA scores between before ( =23.37; 

SD ± 3.27) and after ( =24.69; SD ± 3.68) surgery was 1.32 (95% CI = 0.48 – 2.16). This difference 

was statistically significant (p= 0.003; Cohen’s d value = 0.95). A more detailed MoCA subscore 

analysis (Table 3) showed a statistically significant improvement in MoCA memory subscores (p= 

0.003; Cohen’s d value=0.42). 

With regard to the risk factors (chronic ischemic heart disease, peripheral artery disease, arterial 

hypertension, chronic heart failure, atrial fibrillation, or smoking), MoCA subscores were similar for 

before and after surgery, except in patients with diabetes mellitus. Patients with diabetes mellitus had 

statistically significant (p= 0.03) mean total MoCA scores after the endarterectomy, compared to 

baseline. Symptomatic or asymptomatic severe carotid artery stenosis had no statistically significant 

(p =0.57) effect on MoCA scores, either before or after CEA. 

Depressive symptoms before and at six months after carotid artery endarterectomy 

According to the recommended threshold (PHQ-9 score >10) for screening depressive symptoms, 11 

(23%) patients, with high-grade internal carotid artery stenosis before surgery, had moderate 

depressive symptoms, while 15 (31.2%) patients had mild depressive symptoms (Table 2). 

The mean PHQ-9 score in the range 5–9 at 6 months after CEA did not decrease statistically 

significantly from the PHQ-9 scores at baseline (6.64 ±1.6 vs 6.85 ±4.1; p=0.8). Whereas the paired 

sample t-test showed a mean PHQ-9 score >10 for patients at six months after surgery, CEA (7.5±4.6) 

had decreased significantly (p= 0.019; Cohen’s d value = 1.32) compared with the PHQ-9 scores at 

baseline (12.6 ± 2.8). 
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By using repeated measurement analysis of variance, we found gender, age, comorbidities, and 

symptomatic and asymptomatic carotid artery stenosis had no statistical significance (p<0.05) on the 

course of the PHQ-9 score from baseline to follow-up stage.  

Table 3: MoCA scores at baseline and 6 months after operation 

MoCA  Subscores before surgery Subscores after surgery p-value 

Mean (SD) Mean (SD) 

Visuospatial executive 3.63 (1.13) 3.77 (1.19) 0.490 

Naming 2.95 (0.48) 2.91 (0.48) 0.160 

Attention 5.07 (1.20) 5.09 (1.23) 0.900 

Language 1.77 (0.81) 1.71 (0.80) 0.720 

Abstraction 1.42 (0.70) 1.56 (0.70) 0.260 

Memory 2.18 (2.01) 3.00 (1.84) 0.003* 

Orientation 5.81 (0.66) 6.07 (0.46) 0.040 

6.  

MoCA: Montreal Cognitive Assessment 

SD: standard deviation 

* significant result 

Source: Authors 

Discussion 

The presence of carotid artery stenosis has been recognized as a risk factor for stroke and cognitive 

decline in patients older than 65 years of age (Hachinski, 2007). The CEA is an effective means of 

preventing future stroke (Halliday et al., 2004), but its contribution to delaying cognitive decline or 

the onset and prognosis of dementia remains uncertain (Baracchini et al., 2012). Many studies have 

focused on the neurocognitive course of patients undergoing CAE with controversial results, but few 

have been performed on the elderly, which is the population at greater risk of cognitive decline and 

dementia (Baracchini et al., 2012) 

In our study, although MoCA scores were adjusted to educational level, the mean total MoCA scores 

before surgery were mainly in the range of 20 - 25 for mild cognitive impairment (Nasreddine et al., 

2005). Our MoCA scores at baseline were lower than in a similar study (Baracchini et al., 2012). A 

total MoCA score less than 20 before surgery was found in seven (14.6%) patients, compared to four 

(8.3%) patients after surgery. There was no difference in mean total MoCA scores in patients with 

either symptomatic or asymptomatic carotid artery stenosis, and so the patients were not subdivided 

for further analysis. A comparison of mean total MoCA scores showed a statistically significant 

improvement in cognitive function after CEA, especially in memory subscores. Although different 

neuropsychological testing protocols were used, a similar pattern of cognitive impairment in patients 

with severe carotid artery stenosis was found in previous studies (Popovic et al., 2009; Everts et al., 

2014; Kim et al., 2015; Baracchini et al., 2012; Kougias et al., 2015).  

Depression is commonly observed, not just in patients with ischemic heart disease (Stewart et al., 

2003), but also in patients with carotid artery stenosis. Depressive symptoms are common among 

elderly patients and may lead to severe lifestyle limitations (Mlekusch et al., 2006). Depressive 

disorders may be causatively associated with degenerative processes based on cerebrovascular 

disease, a concept that is referred to as “vascular depression”. The vascular depression hypothesis 

suggests that cerebrovascular disease may predispose patients to depressive symptoms (Alexopoulos 

et al., 1997; Mlekusch et al., 2006). Currently, limited data exists regarding the course of depressive 

symptoms after successful carotid endarterectomy (Crawley et al., 2000) or after carotid artery stent 

placement (Mlekusch et al, 2006). Studies have revealed a 12–15% prevalence of depressive 

symptoms in patients older than 50 years (Stek et al., 2004). In our study, a total PHQ-9 score >10 

points involved 11 (23%) patients, none being aware of their emotional status nor ever receiving anti-
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depressive therapy in a primary care setting. The mean PHQ-9 score of patients with high grade 

internal carotid artery stenosis did not change at six months after CEA (5.97 ± 4.40 vs 5.62 ± 3.90). 

However, the decrease in frequency of PHQ-9 score >10 at six months after CEA was statistically 

significant compared to the PHQ-9 score at baseline. Although our results differed from a previous 

study that compared depressive symptoms before and after either CEA or carotid percutaneous 

transluminal angioplasty (PTA; Crawley et al., 2000), there are several case reports where major 

depression improved after CEA (Gressier et al., 2011). Similar findings where depressive symptoms 

improved in patients with severe carotid artery stenosis after PTA are also available, though based on 

different questionnaires (Mlekusch et al., 2006; Huang et al., 2012). 

Our study had limitations in that the number of patients was relatively small and there was no age and 

sex-matched control group to compare MoCA and PHQ-9 scores. We aim to further this study by 

assessing the effect of endovascular treatment on cognitive function and depressive symptoms in 

patients with severe carotid artery stenosis.  

Conclusion 

Carotid artery endarterectomy seems to have beneficial effects on the course of cognitive impairment 

and depressive symptoms in patients with severe carotid artery stenosis. Demographic, clinical 

characteristics (age, gender, comorbidities, previous stroke) did not have impact on course of 

cognitive and depressive symptoms. A limitation in our study was that the number of patients was 

relatively small, therefore we intend to perform further study with larger case volume to estimate the 

impact of carotid artery endarterectomy on cognitive functions and depressive symptoms.  
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CARDIOEMBOLIC STROKE IN LATVIA:  
PREVENTION AND LONG-TERM OUTCOME 

Elina Pucite1, Kristaps Jurjāns2,Evija Miglāne3, Baiba Luriņa4,  

Oskars Kalējs5, Andrejs Millers6, Zanda Priede7

 

Abstract 

INTRODUCTION: Untreated non-valvular atrial fibrillation is one of major causes of stroke. The goal of the 

study was to evaluate the use of antithrombotic medication stroke prevention and assess long-term stroke 

outcome. 

METHODS: This study involved 531 cardio embolic stroke patients of the Paul’s Stradins Clinical University 

Hospital, Riga, Latvia, in 2014. After discharge the patients or their relatives were interviewed by phone after 

30, 90, 180, and 365 days. Standardized questions were asked about the patients’ abilities and use of prescribed 

secondary prevention medication. The results were compared between patient groups, assigned according to 

prescribed medications.  

RESULTS: Of all the patients included in the study, 8.9% were using oral anticoagulants before stroke onset. 

One year after discharge, 1.44% of patients were not using any preventive medication, 23.56% were using 

antiplatelet agents, 43.27% warfarin, and 31.73% target-specific oral anticoagulants. The one-year mortality rate 

was 40.7%. The mortality rate was significantly higher in the patient group using no secondary preventive 

medication or antiplatelet agents compared to the patient group that used oral anticoagulants.  

CONCLUSION: Cardio embolic stroke primary and secondary prevention in Latvia is lacking. The study 

outcomes suggest that action is needed to increase the use of oral anticoagulants in primary stroke prevention in 

patients with atrial fibrillation. Poor function outcomes, dementia, and patients’ incompliance limits the use of 

oral anticoagulants in secondary prevention. 

UDC Classification: 616.8 DOI: http://dx.doi.org/10.12955/cbup.v4.821 

Keywords: Atrial fibrillation, cardio embolic stroke, stroke mortality, primary stroke prevention, secondary 

stroke prevention.

 

Introduction 

As previously noted in Jurjans, et al. (2015, p. 199), “Non-valvular atrial fibrillation (AF) is the most 

common form of heart arrhythmias”. With prevalence of about 1–2% in the general population with 

tendency to have increased over the last 50 years. Jurjans, et al. (2015, p. 199) also wrote:  

The prevalence tends to increase with aging from 0.5% in 40-50 year old patients till 5-17% in 80-

85 year old patients (Camm et al., 2012; European Heart Rhythm et al., 2010; Go et al., 2001; 

Stewart, Hart, Hole, & McMurray, 2001). The possibility of developing AF at the age of 55 in the 

European population is 23.8% for men and 22.2% for women (Heeringa et al., 2006). AF is 

associated with greater cardio embolic accident risk, such as cardio embolic stroke, left ventricle 

hypertrophy, chronic heart failure, which lead to lower quality of life and higher mortality rates 

(Kirchhof et al., 2007). The use of oral anticoagulants decreases the risk of thromboembolic 
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accidents in patients with non-valvular AF. To achieve effective cardio embolic accident 

prophylaxis, oral anticoagulants should be used regularly for prolonged period of time, which for 

most patients has proven to be difficult, considering the specific use of medication and possible 

side effects. The available oral anticoagulants in Latvia vitamin K antagonists (VKA) warfarin and 

target specific oral anticoagulants (TSOACs) -- rivaroxaban, dabigatran and apixaban.  

Cardio embolic stroke is one of most severe forms of cerebral infarction, with rapid onset, severe 

disability, high morbidity, and poor functional outcome compared with non-AF-related strokes. 

Jurjans, et al. (2015, p. 199) also stated: “Stroke etiology in patients with AF varies from 1%-20% 

with average 4.5% a year and mortality of 30%. Of all deaths associated with cardio embolism, 80% 

are caused by cerebral infarction (Menke, Luthje, Kastrup, & Larsen, 2010).” 

The objective of this study was to evaluate the use of oral anticoagulants in primary and secondary 

stroke prevention in patients with non-valvular atrial fibrillation. 

As mentioned in Jurjans, et al. (2015, p. 199) “In 2012, the European Society of Cardiology (ESC) 

published the guidelines, “2012 Focused Update of the ESC Guidelines for the Management of Atrial 

Fibrillation”, for treatment of non-valvular atrial fibrillation, which recommend that patients with AF 

should be evaluated by CHA2DS2-VASc and HAS-BLED scores to evaluate stroke and major bleeding 

risks accordingly (Lane & Lip, 2012)”. As defined in the guidelines, all patients with CHA2DS2-VASc 

score of two or above should be given oral anticoagulants and the “HAS-BLED should not be used to 

decide whether to offer anticoagulation in someone with a CHA2DS2-VASc score of 2 or above” 

Jurjans, et al. (2015, p. 200). As for the male patients with CHA2DS2-VASc a score of one, the benefit 

of oral anticoagulants must be compared with possible bleeding risk as assessed by the HAS-BLED 

score, with oral anticoagulants prescribed where the stroke risk outweighs the risk of bleeding. Stroke 

and bleeding risks should be re-evaluated at least once a year, coinciding with change of age category 

new hypertension, and certain other categories(Camm et al., 2012; Hobbs et al., 2015). 

Materials and Methods 

In 2014, at the Clinic of Neurology, Paul’s Stradins Clinical University Hospital, Riga, Latvia, 1186 

ischemic stroke patients were treated. In 531 (44.77%) cases, non-valvular atrial fibrillation was 

diagnosed. Patients with hemorrhagic stroke, subarachnoid hemorrhage, or valvular AF were excluded 

from the study. Thus, a total of 531 patients were included in the data analysis. The average age of 

studied patients was 76.64 (SD 8.6) years, with patient ages ranging from 37 to 99 years. Of these 

patients, 188 (35.4%) were males and 343 (64.6%) were females. Patients were evaluated using 

CHA2DS2-VASc and HAS-BLED scores before potential stroke onset and information about primary 

prevention medication was collected (Lane & Lip, 2012). 

A modified Rankin scale was used to assess patients functional outcome on discharge from hospital, 

and then 30, 90, 180, and 365 days after discharge (Sulter, Steen, & De Keyser, 1999). 

Data of stroke survivors that were discharged from hospital were divided into four groups depending 

on their antithrombotic medication used for secondary prevention, and the groups were then 

compared. To determine the therapeutic management for secondary stroke prevention, we analyzed 

prescriptions for oral anticoagulants within 365 days after discharge. Standardized questions were 

asked about patients’ abilities and usage of prescribed medication.  

Collected data were analyzed using Microsoft Excel and SPSS 10. Absolute and relative frequencies 

were calculated based on cross-tables. For testing normal distribution, a Kolmogorov-Smirnov test 

was applied. 

The study was approved by the ethical board of Riga Stradins University, Riga, Latvia. A verbal 

consent to participate was obtained from the patients, or their relatives, by telephone. 

Results 

We analyzed CDA2DS2-VASc and HAS- BLED scores (n = 531) before the potential onset of stroke 

using non-parametric tests. The mean calculated CDA2DS2-VASc was 4.1 (SD 1.9) and mean HAS-

BLED was 3.2 (SD 1.2). 
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Antithrombotics use in the primary stroke prevention was found to be inappropriate. Before the onset 

of stroke 284 (53.5%) patients did not use any antithrombotic medication, 200 (37.7%) used 

antiplatelet agents, 46 (8.7%) warfarin, and 1 (0.2%) TSOACs (Figure 1).  

In-hospital mortality was 14.9%, and 452 (85.1%) patients were discharged from hospital. In 21 

(4.65%) patients no antithrombotic therapy was prescribed for secondary prevention due to 

contraindications, and 158 (34.95%) patients were discharged with antiplatelet agents because of 

severe neurologic deficit, the patient’s or their relative’s noncompliance, and patient’s increased age 

and hemorrhagic transformation of cerebral infarction. The remaining 173 (63.2%) patients were 

discharged with oral anticoagulants, 133 (29.43%) patients with VKA and 140 (30.97%) with 

TSOACs.  

A degree of modified Rankin scale (mRs) was calculated for each patient at the time of discharge from 

the hospital with results between 1 and 3 considered a satisfactory outcome. At time of discharge 256 

(48.21%) patients had satisfactory functional outcome (mRs 0–3) and 196 (36.91%) had severe 

disability (mRs 4–5), while 79 (14.88%) had previously died in hospital. Only stroke survivors who 

were contacted (n = 348) were included in the further study. At 30 days since discharge from hospital, 

201 (57.75%) patients had a satisfactory outcome, 85 (24.43%) were severely disabled, and 62 

(17.82%) had since died. After 90 days, 203 (58.33%) of patients had satisfactory outcome, 67 

(19.25%) had severe disability, and 78 (22.42%) had since died. At 180 days, 202 (58.06%) patients 

had a satisfactory outcome, 22 (6.31%) were severely disabled, and 124 (35.63%) patients had since 

died. Finally, after one year, 195 (56.05%) patients rated as satisfactory outcome, 13 (3.73%) patients 

were severely disabled, and 140 (40.22%) had since died (Figure 2). 

Figure 1: The use of antithrombotic medication in patients for different phases in the study 
 

Source: Author 
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The 1-year mortality rate was as high as 40.7%. The most common causes of death were somatic 

complications due to severe disability and recurrent cardiovascular accidents. The mortality rate 365 

days after hospital discharge in patients using no secondary prevention antithrombotic medication 

(70%) or antiplatelet agents (71.31%) was significantly higher than in the patient groups using 

warfarin (17.34%) or TSOACs (19.44%) (p < 0.05).  

On discharge, 179 (39.6%) patients had no oral anticoagulants prescribed. Of these patients, only 52 

(29.05%) had a satisfactory stroke outcome (mRs 0–3) and 127 (70.95%) patients were severely 

disabled (mRs 4–5).  

Figure 2: Modified Rankin scale (mRs) at time of discharge from hospital and 30, 90, 180, and 365 

days after discharge 

 

mRs 0–3: satisfactory functional outcome; mRs 4–5: severe disability; mRs 6: Dead 

Source: Author 

In our study, 208 (39.17%) patients were aged 80 years or over. Of these patients, 33 (15.86%) died in 

hospital. Of 137 patients that were contacted, 35 (22.54%) had died in the 30 days after leaving 

hospital, 46 (33.57%) in 90 days. In the 180 days after discharge the mortality rate was as high as 75 

out of 137 patients (54.74%) and one year after discharge this was 82 out of 137 (59.85%). Both were 

considerably higher than the average 1-year mortality rate of 40.7%. 

Of 175 elderly patients discharged, 12 (6.86%) had no preventive antithrombotic medication 

prescribed, while 90 (51.43%) patients were prescribed antiplatelet agents, 34 (19.43%) VKA, and 39 

(22.28%) TSOACs. 

One year after discharge, a change of secondary prophylaxis was documented. In the stroke survivor 

group that did not start secondary prophylaxis (n = 6), due to contraindications, two (33.33%) had not 

started using any antithrombotic medication, two (33.33%) had started using antiplatelet agents, one 

(16.67%) VKA, and one (16.7%) TSOACs. In the patient group discharged using antiplatelet agents 

(n = 36), mainly because of a significant neurological deficit, one (2.77%) had stopped using any 

antithrombotic medication, 21 (58.34%) had continued with antiplatelet agents, and 11 (30.5%) 

ambulatory patients had started using VKA, and three (8.34%) had TSOACs. In the patient group 

discharged using VKA (n = 80), 11 (13.75%) had changed to antiplatelet agents for reasons unknown, 

57 (71.25%) had continued using warfarin, but 12 (15%) had started using TSOACs. Patients that 

changed to TSOACs admitted that they experienced problems controlling their international 

normalized ratio (INR) relating to blood coagulation. In the patient group discharged using TSOACs 

(n = 86), 15 (17.44%) had changed to antiplatelet agents after consulting with a general practitioner, 

50 (58.14%) were still using TSOACs, and 21 (24.41%) had changed to warfarin, mainly because of 

financial reasons (Figure 3). 

Our study showed that, one year after discharge of 112 patients taking VKA, 83 (74.1%) were 

therapeutically anticoagulated (INR ≥ 2.0), 18 (16.1%) had sub-therapeutic INR (< 2.0), and 11 (9.8%) 

showed no control with the INR. 
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Figure 3: The change of antithrombotic medication among four patient medications groups one year 

after discharge  
 

Source: Author 

Discussion 

As previously described in Jurjans, et al. (2015, p. 201), “Primary cardio embolic stroke prevention in 

Latvia is insufficient. According to ESC guidelines oral anticoagulants should be used if CHA2DS2-

VASc score is 1 for males and 2 for females”, but 91.1% patients in our study, with average scores for 

CHA2DS2-VASc of 4.1 (SD 1.9) were using inadequate medication or were not using any preventive 

antithrombotic medication. Also, as noted in Jurjans, et al. (2015, pp. 202–3),  

According to the European guidelines, women with a CHA2DS2-VASc score of 1 should not be 

given anticoagulation therapy on the basis of their sex alone as the risk of men and women with 

CHA2DS2-VASc scores of 1 is considered to be low and this group is not expected to benefit from 

anticoagulation therapy.  

In a recent study of Friberg, Skeppholm, & Terent (2015), patients with a CHA2DS2-VASc score 

of 1 for men showed no benefit from using oral anticoagulants as annual stroke risk ranged 

between 0.5% and 0.7%. Overall, oral anticoagulant use was more common among low-risk 

patients than among patients with a CHA2DS2-VASc score ≥3 (Friberg et al., 2015).  Based on this 

article newly adapted US guidelines recommend treatment from score 2 and higher, with an option 

to treat cases with score 1 with oral anticoagulants, antiplatelet agents, or no medication (Friberg 

et al., 2015). 

A Canadian study published in 2009 included 597 stroke sufferers with previously diagnosed atrial 

fibrillation (Gladstone et al. 2009). Of these patients, 40% were using anticoagulants, 30% were using 

antiplatelet agents, and 30% were not taking any antithrombotic medication before the onset of stroke. 

According to Gladstone, “Of those taking warfarin, three fourths had a sub-therapeutic international 

normalized ratio (INR) range (< 2.0) at the time of stroke admission. Overall, only 10% of patients 

with acute stroke with known atrial fibrillation were therapeutically anticoagulated (INR ≥ 2.0) at 

admission” (Gladstone et al., 2009, p. 1). Jurjans et al. (2015, p. 202) wrote, “Our study did not 

specify if patient had previously diagnosed atrial fibrillation”. Similarly, our results showed that 

53.5% of patients did not use any antithrombotic medication, 37.7% of patients used antiplatelet 

agents, and many less used anticoagulants, with VKA in 8.7% of cases or TSOACs in 0.2% of cases. 

In both studies, treatment of more than 90% of patients were inadequately coagulated. Our study 

showed that 365 days after discharge from the neurologic department, 83 (74.1%) patients using VKA 

were therapeutically anticoagulated (INR ≥ 2.0), 11 (9.8%) could not control their INR, and 18 

(16.1%) had sub-therapeutic INR (< 2.0). 

Of 452 patients discharged from the hospital, in 5.7% antithrombotic medication was not 

recommended due to contraindications, 35.1% were discharged on antiplatelet agents, 28.2% on 

warfarin and 31% on TSOACs.  
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As previously stated by Jurjans, et al. (2015) the most common causes for avoiding oral anticoagulants 

in as many as 31.1% of the cases were severe neurologic deficit, dementia, patients or their relative’s 

noncompliance, increased age and hemorrhagic transformation of cerebral infarction but not because 

of patients age and gender as reported in a similar study published in Germany by Tanislav et al. in 

2014. This study included 6261 patients after transient ischemic attack or ischemic stroke who had 

been diagnosed with atrial fibrillation. They reported that only 45% patients were prescribed oral 

anticoagulants after discharge. According to our data in oral anticoagulants were prescribed more 

frequently, in 59.2% of patients but it is also considered insufficient.  

Although antiplatelet agents have been proven ineffective for stroke prevention in patients with atrial 

fibrillation, both studies showed that antiplatelet agents are prescribed far too often.  

Jurjans, et al. (2015, p. 202) also wrote: “In November 2014, in United Kingdom, Moran, Calvert, 

Feltham, & Marshall (2014)” published a project about “a retrospective case review of patients with 

first ever stroke or TIA, who had possibly preventable or curable disease before the onset.”  

Four categories of missed opportunities for stroke/TIA prevention will be sought: untreated high blood 

pressure in patients eligible for treatment (either blood pressure ≥160/100 or ≥140/90 mm Hg in 

patients at high cardiovascular disease (CVD) risk); patients with atrial fibrillation with high stroke 

risk and no anticoagulant therapy; no lipid modifying drug therapy prescribed in patients at high CVD 

risk or with familial hypercholesterolemia (Moran et al., 2014). 

When this study will be completed and published, just as Jurjans, et al. (2015, p. 203) expressed, 

“there will be an adequate data about primary stroke prevention for patients with AF in UK so our data 

could be compared”. We are especially interested in reasons as Jurjans, et al. (2015, p. 202) said “for 

not taking oral anticoagulants in patients with AF”.  

study published in 2010 the reported cardio embolic stroke in hospital mortality rate is as high as 

27.3% compared to our study’s 14.88% “Some studies suggest that usage of oral anticoagulants for 

elderly patients to prevent embolic accidents does not outweigh the risk for bleeding (Friberg et al., 

2015)”. 

 In December 2014, Lip et al., as mentioned by Jurjans et al. (2015, p. 203):  

studied 4130 elderly patients in France that were using VKA and compared them to a group of 

patients that were no taking any antithrombotic therapy”. Conclusion was that elderly patients 

with AF have a higher risk of stroke and bleeding, but the benefits of VKA therapy for 

stroke/thromboembolism or mortality were present regardless of increasing age (Lip et al., , 2014).  

In our study 208 (39.17%) patients were 80 or more years old. Of these patients 33 (15.86%) died in 

hospital. Of 137 patients that were contacted 35 (22.54%) had died in 30 days after leaving hospital, in 

90 days 46 (33.57%), in 180 days the mortality rate is as high as 75 out of 137 (54.74%) and 82 out of 

137 (59.85%) one year after discharge, that is significantly higher than the average one-year mortality 

rate of 40.7%. 

Of 175 elderly patients discharged, 12 (6.86%) had no preventive antithrombotic medication 

prescribed; antiplatelet agents were prescribed for 90 (51.43%) patients, VKA for 34 (19.43%), and 

TSOACs for 39 (22.28%). 

In our study, in-hospital mortality was 14.88%, which was relatively high, but mortality in 90 days 

was 26.62%, and 38.0% in 180 days after discharge is high. One year after discharge 40.7% mortality 

rate is even hard to imagine. As Jurjans, et al. (2015, p. 203) described,  

High mortality is associated with severe disability due to stroke, poor compliance using prescribed 

medication and mistakes in national health care organization. In other European countries stroke 

in hospital mortality is about 12.1%, the mortality rate in 30 days after onset in Switzerland was 

reported 13% (Nedeltchev et al., 2010) and mortality in 90 days doesn’t exceed 15.7% (Ois et al., 

2007).  

A study published in 2010, reported cardio embolic stroke in hospital mortality rate as high as 27.3% 

compared to our study’s 14.88% (Arboix & Alio, 2010). 
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Conclusion 

In Latvia, primary and secondary prevention of cardio embolic stroke is insufficient and mortality at 

90, 180, and 365 days after discharge is very high. As Jurjans, et al. (2015, p. 203) concluded, “It is 

essential to raise patient awareness about cardio embolic stroke and its prevention as well as ensure 

that physicians prescribe oral anticoagulants for patients with atrial fibrillation and high risk for 

cerebral infarction, according to published guidelines”. 
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HEALTH BEHAVIORS OF UNDERGRADUATE STUDENTS: A COMPARISON OF 
PHYSICAL EDUCATION AND TECHNICAL FACULTIES 

Aleksandra Rogowska1, Bożena Wojciechowska-Maszkowska2, Dorota Borzucka3

 

Abstract  

INTRODUCTION: A healthy lifestyle is related to healthy practices, such as healthy diet, avoidance of 

psychoactive stimulants, appropriate level of physical activity, preventive behaviors, coping with stress, positive 

social relationships, and adjustments. University students do not usually engage in a healthy lifestyle. Moreover, 

excessive alcohol drinking among students is truly a health problem.  

OBJECTIVES: The primary objective of this study was to examine the association between alcohol drinking 

and healthy behaviors in undergraduate students from a large public technical university in the south of Poland 

(Europe).  

METHODS: A cross-sectional study was used with participants of 283 second year undergraduate students, 

aged 22 years (SD = 2.92), including 88 (31%) students of Physical Education and 195 (69%) students of the 

Technical Faculty. The study used self-administered questionnaires of the Alcohol Drinking Scale (ADS) and the 

Health Behavior Inventory (HBI), which includes the following subscales: healthy habits nutrition (HHN), 

preventive behavior (PB), positive adjustments (PA), and healthy practices (HP).  

RESULTS: Alcohol drinking was negatively correlated with the total HBI and also with two subscales: HHN 

and PPB. The female students drank significantly less alcohol than the male students and presented with a higher 

level of health behavior, both in the total HBI and in the individual HBI subscales, except for PA. Students of 

Physical Education drank more alcohol, and scored higher in preventive behaviors, than the students of 

Technical Faculties.  

CONCLUSION: It seems necessary to conduct general health education as part of prevention programs at the 

university, especially for male undergraduate students in the Physical Education faculty. 

UDC Classification: 614, 796.01/.09 DOI: http://dx.doi.org/10.12955/cbup.v4.822 

Keywords: alcohol drinking, healthy lifestyle, healthy behavior, undergraduates. 

 

Introduction 

A healthy lifestyle is related to healthy practices, such as healthy diet, avoidance of psychoactive 

stimulants, appropriate level of physical activity, preventive behaviors, coping with stress, positive 

social relationships and adjustments. In comparison, smoking, physical inactivity, unhealthy diet, and 

excessive alcohol and drug use, are important determinants of many diseases and mortality, according 

to the World Health Organization (World Health Organization, 2009), and results in higher health-care 

costs. In particular, diet and lifestyle often play a significant role in the pathogenesis of major chronic 

diseases, such as coronary heart disease, cancer, diabetes, and stroke. Lack of physical activity may 

lead to obesity and physical disability, both related to many health and psychosocial problems. 

According to WHO recommendations, at least half an hour of moderate-intensity physical activity on 

most days of the week can improve and maintain health. Unfortunately, only 31% of European adults 

report sufficient physical activity (Cavill, Kahlmeier, & Racioppi, 2006).  

Other risk factors, such as risky sexual behavior, forgoing social, academic, occupational, or 

recreational activities, high risk of physical injury, health problems such as obesity and high blood 

pressure, aggression, violence, motor vehicle accidents, and suicide, are usually consequences of 

excessive alcohol and drug use (e.g., Arria et al. 2013; Ray, Turrisi, Abar, & Peters, 2009; Wicki, 

Kuntsche, & Gmel, 2010). As suggested by studies on the health lifestyles of adolescents, males are at 

high risk of substance abuse, violence, and early sexual activity, whereas females have been shown to 
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have high levels of depression and more suicide attempts (Neumark-Sztainer, 1999; Pitel, Madarasova 

Geckova, van Dijk, & Reijneveld, 2010). Indeed, male students are consistently less likely than female 

students to be abstainers, but are more likely to consume alcohol both more frequently and in higher 

quantities than females (Harrell & Karim, 2008; Kunttu & Pesonen, 2013; Thom, 2003; Wicki et al. 

2010).  

There are also gender differences in health-related behavior. Generally, female students reported 

healthier behavior than males in regards to physical activity, healthy nutrition, and alcohol drinking 

(Kunttu & Pesonen, 2013; He, Kramer, Houser, Chomitz, & Hacker, 2004). Knowledge about healthy 

lifestyles, as well as a higher consciousness of responsibility for health, do not guarantee a positive 

attitude towards self-health, especially in the behavioral dimension (e.g., Fabelo, Iglesias, Cabrera, & 

Maldonado, 2013; Kozieł, Naszydłowska, Trawczyńska, & Czerwiak, 2003; Michalik & Wojtas-

Ślubowska, 2012; Romanowska-Tołłoczko, 2011). Kozieł et al. (2003) found that the majority of 

medical and health sciences students represented a low level of healthy practices and healthy habits in 

nutrition. Also, an important sample of Physical Education students, who will teach children of Health 

Education in the future, demonstrated rather unhealthy lifestyles and higher risk of alcohol and drug 

use (Górska-Kłęk, Mełeszko, & Berner, 2011; Romanowska-Tołłoczko, 2011; Szczerbiński, 

Karczewski, & Maksymowicz-Jaroszuk, 2011). Moreover, Michalik and Wojtas-Ślubowska (2012) 

showed that alcohol consumption among Physical Education students in Poland increases during 

subsequent years of study. It is important to note that the level of physical activity in Polish children 

and youth is insufficient, compared to other European countries (Woynarowska, Mazur, Kołoczko, & 

Małkowska, 2005). Therefore, the role of Polish physical education teachers in the broad area of 

health education, promotion, and prevention is especially important (Huk-Wieliczuk & Marcinkowski, 

2009).  

Unfortunately, there is strong evidence of the existence of an incongruous positive association 

between alcohol consumption and physical activity in college students (Musselman & Rutledge, 

2010). Intercollegiate athletes reported greater alcohol consumption, engaged in more frequent heavy 

episodic drinking, and reported more alcohol-related problems than their non-athlete peers (Grossbard 

et al., 2009; Hummer, LaBrie, & Lac, 2009; Martens, Dams-O’Connor, & Beck, 2006; Martens, 

Labrie, Hummer, & Pedersen, 2008; Weaver et al., 2013; Yusko, Buckman, White, & Pandina, 2008). 

Moreover, relative to non-athletes, athletes reported, not only greater alcohol use, but also more sexual 

partners and lower perceived risk as a cognitive mediator of unhealthy behavior (Wetherill & Fromme, 

2007). However, Lisha and Sussman (2010), in a review of such studies, suggested that participation 

in sport is related to higher levels of alcohol consumption, but lower levels of both cigarette smoking 

and illegal drug use.  

Early adulthood seems to play a key role in shaping individual patterns of healthy lifestyles. College 

represents a significant transition period in the lives of most young people and should be an important 

time for interventions to reduce chronic disease risk, as suggested by Hendricks, Herbold, and Fung 

(2004). However, little is known about the association between current health-related behaviors and 

such high-risk behavior as alcohol drinking in college-age students. Some behaviors are explicitly 

linked to certain health problems, whereas other diseases are a consequence of the interaction of 

multiple behaviors (Ezzati et al., 2003; WHO, 2003). The data from various studies suggest an 

ambiguous relationship between physical activity, healthy eating habits, and alcohol drinking (de 

Vries et al., 2008; Hendricks et al., 2004). This study examines the association between alcohol 

drinking and health-related behaviors in undergraduate students from a large public technical 

university in the south of Poland (Europe). The aim of this study concerns the following questions: 

1. Is there a relationship between several dimensions of health-related behavior, such as healthy 

diet, preventive behavior, positive adjustments, healthy practices, and alcohol drinking?  

2. Are there gender differences in the health lifestyle of students? 

3. Are there differences in health-related behaviors between samples of students representing the 

Physical Education (PE) and Technical faculties (TF)?  

If there is a relationship between these variables, prevention programs at universities should include 

not only strategies related to alcohol and drug, but also those related to other health-related behaviors. 

Special health assistance should concern PE students, who will teach Health Education in schools in 
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the future. Because lifestyle is associated with its cultural and social context, it seems important to 

continuously monitor changes in health behaviors in relation to the process of transformation of 

civilization in many countries of world. The analysis of protective and risky factors in the ecosystem 

may improve health promotion and prevention, as suggested in the concept of resilience (Folke et al., 

2002).  

Methods 

Participants 

The participants were 283 second-year undergraduate students of a medium-sized public university in 

the south-west of Poland. All participants were Caucasian and White, aged 22 years (SD = 2.92), with 

a prevalence of males (n = 196; 69%). The sample included 88 (31%) students of Physical Education 

(PE), and 195 (69%) students of the Technical Faculty (TF; mechanical engineering, informatics, and 

management).  

Procedure 

Surveys were conducted at the university, during classes, with the consent of lecturers by prior 

arrangement. Two standardized questionnaires: The Health Behavior Inventory (HBI) and the Alcohol 

Drinking Scale (ADS), were administered in the study. Participation in the questionnaire was 

voluntary and anonymous. This study was approved by the local Bioethics Committee. The collected 

data was analyzed using the Statistica 10 software. 

Measures 

The Health Behavior Inventory (HBI) was created by Juczyński (2009). According to Gochman 

(1988) the definition of health behavior is “personal attributes such as beliefs, expectations, motives, 

values, perceptions, and other cognitive elements; personality characteristics, including affective 

emotional states and traits; and overt behaviour patterns, actions and habits that relate to health 

maintenance, to health restoration and to health improvement” (p. 3). The construction of HBI was 

based on previous assessments to measure health-related behaviors, such as the General Preventative 

Health Behaviors Checklist (Amir, 1987), and the Reported Health Behaviors Checklist (Prohaska, 

Leventhal, Leventhal, & Keller, 1985).  

The HBI is a self-reported questionnaire, consisting of 25 statements describing various health-related 

behaviors, with a 5-degree Likert scale of frequency (1 - almost never, 2 - rarely, 3 - from time to time, 

4 – often, and 5 – nearly always). The indicator of total health-related behaviors is a sum of all 

answers, ranging from 24 to 120 points. A healthier lifestyle is related to a higher total HBI value. 

According to the test procedure, the results were divided into four categories measuring particular 

aspects of health-related behaviors: healthy habits nutrition (HHN; type of foods, well-balanced diet), 

preventive behavior (PB; health recommendations, health and disease information), positive 

adjustments (PA; psychological factors, such as avoiding too strong emotions, stress, anxiety, and 

depressive situations), and healthy practices (HP; sleep habits, recreation and physical activity). 

Juczyński (2009) reported satisfactory reliability for total HBI (Cronbach’s α = 0.85), and for all 

subscales (with Cronbach’s α ranging between 0.60 and 0.65). In the present study, the internal 

consistency was also satisfactory for the total HBI and sufficient for the particular scales HHN, PB, 

PA, and HP, with Cronbach’s alphas of 0.81, 0.79, 0.66, 0.63, and 0.56, respectively. 

The Alcohol Drinking Scale (ADS) is a 5-item self-reported scale derived from the questionnaire 

‘Students 2004’, that was applied in the framework of the program ‘Universities Free from 

Addictions’ (Sierosławski, 2004). The ADS consists of five questions related to the degree of 

frequency and quantity of alcohol drinking (such as beer, wine, and spirits) during the last 12 months 

and 30 days. Individuals could answer on a scale (ranging from 5 to 7 degrees). The total ADS is a 

sum of all questions (ranging from 10 to 54, M = 33.61, SD = 8.9); a high result indicated excessive 

alcohol drinking, with a high risk of alcohol abuse or dependence. The reliability of the ADS was 

high, with a coefficient of internal consistency, Cronbach’s α of 0.86. 

Results 

Descriptive statistics for the ADS and the HBI scales are shown in Table 1 (mean, standard deviation, 

range, and Pearson’s r correlation coefficient). The ADS was negatively correlated with total HBI 
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(Figure 1).  However, regression analysis indicated that alcohol drinking explained only 3% of the 

overall variance of healthy behavior, R2 = 0.03, F (1, 281) = 7.34, p < 0.01. Also, two subscales of the 

HBI, namely HHN and PB, were correlated with the ABS. Consistent with expectations, all subscales 

of the HBI were correlated with each other.  

The differences between male and female students for the ADS and BHI scales are shown in Table 2. 

The multivariate analysis of variance (MANOVA) for the HBI Scales (HHN, PB, PA, and HP) as a 

dependent variable, and gender (female and male) as a categorical factor, showed a significant main 

effect, Rao (4, 278) = 5.95, p = 0.001, Wilkins’ λ = 0.92. There were significant gender differences in 

terms of healthy habits nutrition: F (1, 281) = 21.01, p = 0.00001; preventive behaviour: F (1, 281)      

= 9.93, p = 0.01; and healthy practices: F (1, 281) = 4.46, p = 0.04; but not for positive adjustments:    

F (1, 281) = 0.67, p = 0.42. The differences between the means in the particular groups and scales are 

demonstrated in Figure 2. 

The differences between the PE and TF samples of students in the ADS and HBI scales are shown in 

Table 2. The PE students drink significantly more alcohol than the TF students. The MANOVA for the 

HBI scales (HHN, PB, PA, and HP) as a dependent variable, and Faculty (PE and TF) as a categorical 

factor, showed a significant main effect, Rao (4, 278) = 2.86, p = 0.03, Wilkins’ λ = 0.96. However, 

among four scales of HBI, only preventive behavior: F (1, 281) = 8.61, p = 0.004; significantly 

differentiated students of physical education and technical faculties (see Figure 3 for more details). 

Table 1: Descriptive statistics for Alcohol Drinking Scale and Health Behavior Inventory scales 

Scales M SD Range 2. 3. 4. 5. 6. 

1. Alcohol Drinking Scale 32.00 10.00 10–62 -0.16** -0.13* -0.16** -0.08 -0.10 

2. Health Behaviour Inventory  73.19 13.36 33–115   0.80***  0.82***  0.71***  0.73*** 

3. Healthy Habits Nutrition 17.28 4.59 6–30    0.55***  0.36***  0.49*** 

4. Preventive Behaviour 16.74 4.73 6–29     0.51***  0.39*** 

5. Positive Adjustments 20.17 3.85 8–30      0.40*** 

6. Healthy Practices 18.81 4.09 6–30           
 

Note: N = 283; *p < 0.05; **p < 0.01; ***p < 0.001. 

Source: Authors 

Discussion 

Generally, university students in this study showed a pattern of drinking, consistent with the ‘wet’ 

drinking culture that characterizes Polish adults, in which consumption of spirits is rather high, and 

binge drinking is quite common (Rehn, Room, & Edwards, 2001). Moreover, students who were more 

likely to drink alcohol were less motivated towards a healthy lifestyle, especially with regard to 

healthy diet and preventive behavior. Excessive drinking may be related to poor consciousness of 

negative consequences and lack of interest in self-health. Lorente, Souville, Griffet, and Grélot (2004) 

showed that higher alcohol use among French high-school students was associated with male gender, 

participation in sports, daily smoking, and perception of poor health.  

This study indicated that several scales of the HBI, such as healthy diet, preventive behavior, positive 

adjustments, and healthy practices, are positively correlated with each other. Association between 

several health-related behaviors seems to be consistent with the study by Dams-O’Connor, Martens, 

and Anderson (2006), which found a positive relationship between disordered eating behaviors and 

heavy alcohol use in a sample of female college students at a large public university in the northeast 

region of the United States. In addition, data from a survey study among 93 first-year female college 

student in the U.S. suggested that diet, physical activity, sexual activity, smoking, alcohol 

consumption, and drug use occurred together (Hendricks et al., 2004).  
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Figure 1: Correlation between Health Behavior Inventory and Alcohol Drinking Scale 

 

Source: Authors 

 

Table 2: Differences between groups of students in Alcohol Drinking Scale and Health Behavior 

Inventory scales 

 

 Female  Male    PE   TF  

Scales M  SD   M  SD t (281)   M  SD   M  SD t (281) 

Alcohol Drinking Scale 27.56 9.16  33.96 9.75 -5.19***  33.74 9.89  31.21 9.98  1.98* 

Health Behaviour Inventory  77.64 13.42  71.22 12.89  3.82***  74.45 12.88  72.63 13.57  1.07 

Healthy Habits Nutrition 19.09 4.43  16.47 4.43  4.58***  17.44 4.46  17.21 4.65  0.40 

Preventive Behaviour 18.36 4.61  16.03 4.62  3.92***  17.27 5.04  16.50 4.58  1.27 

Positive Adjustments 20.45 3.80  20.04 3.88  0.82  20.80 3.56  19.88 3.95  1.85 

  

Healthy Practices 
19.57 4.03   18.47 4.09  2.11*   18.81 3.67   18.81 4.28 - .01 

Note: N = 283; *p < 0.05; ***p < 0.001; PE: Physical Education; TF: Technical Faculty  

Source: Authors 
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Figure 2: Mean results for female and male students in particular Health Behavior Inventory 

subscales 

       

Source: Authors 

 

Figure 3: Mean results for Physical Education and Technical Faculties students in particular Health 

Behavior Inventory HBI subscales 

           

Source: Authors 

In particular, physical activity showed a significant association with healthy eating patterns (Hendricks 

et al., 2004), which is not consistent with the present study. Here, we found that only alcohol drinking 

and preventive behavior differ physical education students from those who study technical faculties. 

De Vries et al. (2008) examined differences and similarities in five important preventive health 

behaviors: non-smoking, alcohol use, fruit consumption, vegetable consumption, and physical 

exercise, in a sample of 9,449 Dutch adults. Latent class analyses identified three clusters of people: a 

healthy, an unhealthy, and a poor nutrition cluster. However, it seems important to note that some 

studies have failed to show a relationship between health-related behaviors, whereas others have 

suggested associations between physical activity and healthy eating habits, or other multiple health 

behaviors (de Vries et al., 2008).  
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In this study, male students drank significantly more alcohol than females, and were less likely to live 

healthily with regard to healthy diet, preventive behavior, and healthy practices. Positive adjustment, 

only, did not differ between gender samples, when differences were measured using the Student’s        

t-test. However, the interaction effect in the present study suggested that gender could influence 

positive adjustment and healthy practices. Generally, females in this study demonstrated healthier 

lifestyles than the male students. This seems to be consistent with previous studies conducted in 

various countries (Binkowska-Bury et al., 2010; Harrell & Karim, 2008; He et al., 2004, Kunttu & 

Pesonen, 2013; Neumark-Sztainer, 1999; Pitel et al., 2010; Thom, 2003; Wicki et al., 2010). 

The present results suggest that both gender scored rather poorly in total health-related behavior, since 

they assessed a mean 4th standard ten (sten) score (Juczynski, 2009). Binkowska-Bury et al. (2010) 

used HBI (Juczynski, 2009) with a sample of 521 students from the south-eastern part of Poland and 

showed that 49% of respondents presented a low level of total health-related behavior. There is 

evidence that university students do not usually engage in a healthy lifestyle (Binkowska-Bury et al., 

2010; He et al., 2004; Kunttu & Pesonen, 2013; Neumark-Sztainer, 1999; Scott-Sheldon, Carey, & 

Carey, 2008). The college years are associated with first experiences of adulthood, independence of 

parental control, and identity development. However, this period is also noted for the emergence of 

risky health behaviors, such as excessive alcohol drinking and drug use, risky sexual behavior, poor 

diet, and low level of physical activity, which place college students at risk for serious health problems 

(Scott-Sheldon et al., 2008; Wicki et al., 2010).  

The university faculty can also have an impact on health behaviors of students, as suggested by the 

present findings. As expected, the PE students drank more alcohol than the TF students. This is 

consistent with numerous studies on the relationships between engagement in physical activity and 

alcohol drinking (e.g., Martens et al., 2006, 2008; Musselman & Rutledge, 2010; Weaver et al., 2013; 

Yusko et al., 2008), and may be related to sensation-seeking, expectations about the effects of alcohol, 

perceived descriptive norms, athletic identity, sport-related achievement motivation (competitiveness, 

win and goal orientation), and specific drinking motives (e.g., social, conformity, coping, and mood 

enhancement). However, the PE students in this study showed a higher level of preventive behavior 

than their TF counterparts, as suggested by the multivariate analysis of variance in this study. 

Participation in physical activity is related to better self-image, self-esteem, coping skills, and positive 

mood (Cavill et al., 2006), which may be seen as a protective factor (Folke et al., 2002). It seems also 

likely, that the PE students demonstrated a higher level of consciousness of preventive practices, 

possibly because they learned information related to healthy lifestyle during classes at physical 

education faculty. Additional research is needed to fully explore the differences between PE students 

and those who study at other faculties.  

The results of this study would be useful in developing targeted preventative programs (for male 

students and PE students in general) that could be implemented on college campuses. Although 

excessive alcohol drinking is truly a health problem at universities, it seems necessary to conduct 

general health education, health promotion, and health prevention together with alcohol prevention 

programs on college campuses (e.g., Diebold, Chappell, & Robinson, 2000; Guillaumie, Godin, 

Manderscheid, Spitz, & Muller, 2012; Larimer & Cronce, 2007; Prince, Carey, & Maisto, 2013).  

The higher level of unhealthy behaviors, including higher rates of alcohol use, in PE students is cause 

for concern, with consequences not only for their individual health, but also for their professional 

effectiveness as future teachers of Health Education in schools. An adequate program preparing 

physical education teachers for health education should aim to practice various activities oriented 

towards a healthy lifestyle (Huk-Wieliczuk & Marcinkowski, 2009). In particular, it seems necessary 

to improve the skills and professional knowledge of PE students in broad areas of alcohol-related 

topics and methods of prevention. According to the conception of Health Promoting Schools 

(Settertobulte, Bruun Jensen, & Hurrelmann, 2001), current PE teachers must possess insights into 

such areas as the effects of alcohol, the root causes of various types of alcohol use and abuse, 

strategies promoting health, preventive measures, and solutions to alcohol-related problems. Perhaps 

most of all, PE teachers should be worthy role models for their pupils, following social learning theory 

(Bandura, 1977). In this perspective, it seems vital to seek new future directions for assisting PE 

students to achieve advanced levels of health education competencies (Riegelman & Garr, 2011). 
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There were certain limitations to this study. Firstly, the study relied on self-report measures. In 

addition, the study sample involved college students from the second year of a moderate sized 

university in Poland with limited ethnic diversity. Thus, the demographic and regional characteristics 

of this sample may not represent all other potential student populations. Additional research in a more 

random and more representative population of students (e.g., students from various universities and 

faculties, at various levels of education: undergraduate and graduate) is required to clarify these 

limitations.  

Conclusion 

The results of this study suggest that students lead a generally unhealthy lifestyle. Moreover, excessive 

drinking is related to low levels of both preventive behavior and healthy diets. Faculty and gender of 

students were related to differences in health-related behaviors. Physical Education students 

demonstrated a higher level of preventive behavior as well as higher alcohol use than their Technical 

Faculties counterparts. In addition, male students presented an unhealthier lifestyle than did their 

female counterparts. Thus, a special prevention program seems to be necessary at universities, 

especially among male PE students. The target of prevention could include excessive alcohol drinking, 

as well as a wide range of health-related behavior, such as healthy diet, preventive behavior, healthy 

practices, and positive adjustments. 
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A CASE REPORT: PKP2 GENE C.1592T>G VARIATION IN HOMOZYGOUS 
FORM IDENTIFIED IN ARRHYTHMOGENIC  

RIGHT VENTRICULAR DYSPLASIA PATIENT 

Luize Bidina1, Kaspars Kupics2, Emma Sokolova3, Mihails Pavlovics4,  

Zane Dobele5, Linda Piekuse6, Oskars Kalejs7

 

Abstract: Arrhythmogenic right ventricular dysplasia (ARVD) is an inherited cardiomyopathy. Early 

recognition and follow up of this disease can reduce sudden cardiac death burden. Arrhythmogenic right 

ventricular dysplasia is usually inherited as an autosomal dominant trait. We report a case of a young woman 

aged 26 years with a past history of chest pain and palpitations. During examination, abnormalities were found in 

results of an electrocardiogram and echocardiography. Genetic testing of the plakophilin 2 (PKP2) gene was 

done by direct sequencing and genetic variation “NG_009000.1: c.1592T>G” was found in a homozygote form. 

In family member screening in patients, parents’ variation is found in a heterozygote form, where both are 

healthy. In all reports, “c.1592T>G” is reported only in a heterozygous state, with no known pathogenicity. We 

consider that this is possibly a pathogenic mutation, inherited as an autosomal recessive trait. 

UDC Classification: 612.1 DOI: http://dx.doi.org/10.12955/cbup.v4.823 

Keywords: ARVD, PKP2, cardiovascular genetics.

 

Introduction 

Arrhythmogenic right ventricular dysplasia (ARVD) is an inherited cardiomyopathy. Early recognition 

and follow up of this disease can reduce sudden cardiac death burden (Corrado, 2015). The 

development of ARVD is due to genetic mutations of desmosomal protein encoding genes (Corrado, 

2015). A familial background has been demonstrated in over 50% of ARVD cases. Arrhythmogenic 

right ventricular dysplasia is usually inherited as an autosomal dominant trait with incomplete 

penetrance and variable expression (Basso, 2009). It is unknown how many cases are caused by de 

novo mutations (McNally, 2014). Several studies have confirmed that Plakophilin 2 (PKP2) 

gene mutations in patients with ARVD are the most common ones, with a prevalence ranging from 

11% to 51%, mainly (up to 73%) truncating mutations (Corrado, 2015; Basso, 2009; Dalal, 2006). 

Carriers with a missense variation are diagnosed with ARVD at an earlier age than carriers with stop-

gain mutations (LiMaura, 2013). The PKP2 mutations have been found in around 70% of cases with 

familial ARVD and no PKP2 mutations have been identifiable in cases with non-familial sporadic 

phenotype (Jain, 2008). Cases with PKP2 mutations are characterized with an earlier age of first 

clinical presentation and more frequent negative “T” waves in right precordial leads (Alcalde, 2014). 

The aim of this case presentation is to describe a PKP2 genetic variation that has never been reported 

in a homozygote form and could possibly be pathogenic.  

Methods 

We examined a case of a young woman aged 26 years with a past history of chest pain and 

palpitations. During an examination, the woman had presented with abnormalities identified by 

electrocardiogram and echocardiography.  

The diagnoses of ARVD were made according to Revised Task Force Criteria (Frank, 2010). Several 

investigations were performed by electrocardiogram (ECG), transthoracic echocardiography (TTE), 

24-hour Holter monitoring, cardiac magnetic resonance, and exercise ECG as suggested in guidelines 

(Corrado, 2015). The DNA from the patient, her family members and control individuals were isolated 
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by standard phenol chloroform method (Sambrook, 2006) from venous blood with 

ethylenediaminetetraacetic acid (EDTA) anticoagulant. Direct sequencing of the PKP2 gene (Gene 

Bank Accession no: NC 000012) was done. Primer sequences were adapted from a publication 

(Gerull, 2004). Sequences were verified in the Basic Local Alignment Search Tool (BLAST) database 

and compared to the PKP2 gene reference sequences (NM_004572.3 and NG_009000.1). The 

discovered genetic variations were verified in the ARVD database (van der Zwaag et al., 2009) to 

study their possible connection with ARVD. Genetic variations in minor allele frequency (MAF) were 

compared with European population MAF, using data from the “1000 Genome” project browser 

(Auton A et al., 2015). The 7th exon was analyzed in 50 unaffected Latvian individuals. 

Results 

The ECG showed T-wave inversion in right precordial leads. In the TTE, a right ventricle (RV) 

aneurysm was found and a parasternal long-axis (PLAX) right ventricular outflow (RVOT) greater 

than 29 mm, parasternal short-axis (PSAX) RVOT greater than 36 mm, and a ratio of PSAX to body 

surface area (BSA) greater than 21 mm. These results indicated major criteria in ECG and TTE. In the 

cardiac magnetic resonance, RV ejection fraction (EF) was 61.44%, the ratio of right ventricular end-

diastolic volume (RVEDV) to BSA was 74.17 mL/m2, but there were no intra-myocardial 

morphological abnormalities, which include intra-myocardial fatty infiltration, focal wall thinning, 

wall hypertrophy, and trabecular hypertrophy (Tandri, 2004). In the 24-hour Holter monitoring and 

exercise with ECG, observations were normal. After the first annual visit, there was no noteworthy 

changes in ECG, TTE, and Holter monitoring, and the patient presented with no complaints.  

After genetic analyses two non-pathogenic genetic variations were found: “NM_004572.3: 

c.2145+45G>A” (rs10772008) and “NM_004572.3:c.2578-69G>A” (rs7956824). One novel, 

unregistered, possibly non-pathogenic genetic variation “c.2489+131G>A” was discovered. One 

genetic variation was found in a homozygote variation, “c.1592T>G” (Figure 1).  

Figure 1: Genetic variation c.1592T>G 

 

1. Showed reference sequence – without c.1592T>G variation 

2. Patients sequence – c.1592T>G in homozygous form. 

Source: Author 

It was a missense mutation in 7th exon, and in the ARVD mutation database it is described as not a 

known pathogenicity. However, in all reports, it was reported only in the heterozygous state, but in our 

patient it was in the homozygous state, which could possibly be pathogenic. The genetic variation 



CBU INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 

MARCH 23-25, 2016, PRAGUE, CZECH REPUBLIC  WWW.CBUNI.CZ, WWW.JOURNALS.CZ 

 

 633 

minor allele frequency (MAF) in Latvian ARVD registry patients was 0.05. In a healthy Latvian 

control group MAFLV is zero. A comparison of the MAF of our registry patients to that of the 

European population, reveals an MAFEU of 0.006, p-value 0.0005, Odds ratio (OR) 12.5 (CI 95% 3–

 51.8). In the index, the patients’ parents were from an unrelated marriage and “c.1592T>G” was 

found in the heterozygote form. Both, mother and father, were healthy, and had no complaints of 

palpitations, chest pain, or syncope. Any other first degree relative was not affected. There was no 

family history of ARVD in a first-degree relative or premature sudden death (< 35 years of age) due to 

a suspected arrhythmogenic right ventricular cardiomyopathy or dysplasia (ARVC/D).  

Conclusion 

For the first time, genetic variation, c.1592T>G, has been discovered and reported in the homozygote 

form. It was statistically significant that c.1592T>G was more common in ARVD patients than in 

healthy controls. We consider that the genetic variation c.1592T>G is inherited as an autosomal 

recessive trait. This genetic variation is possibly pathogenic and has a high probability of being 

approved for genetic ARVD diagnosis. 
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ESTABLISHING IMMUNIZATION SAFETY SURVEILLANCE  
SYSTEM IN ALBANIA 

Irsida Mehmeti1, Silva Bino2 

 

Abstract  

INTRODUCTION: While vaccine use increases, adverse events following immunization are becoming a 

public concern with the rate of adverse events following immunization (AEFI) increasing with the number of 

administered doses of vaccines. The safety of vaccines is ensured during clinical studies before the licensure of 

the vaccine. However, clinical trials have limitations, such as, rare events that cannot be detected and events 

occurring in specific groups of people. The consequences of AEFI influence public health policies and the 

incidence of vaccine-preventable diseases, although these might not be related directly to vaccines themselves. 

OBJECTIVES: The objective of this article is to examine the evolution of vaccine safety issues in Albania by 

mapping stakeholders involved in vaccine safety control and analyzing the different periods when changes in the 

vaccine safety system has taken place 

METHODS: A grey literature review, by searching the archive of IPH, provided a list of different stakeholders 

involved in vaccine safety in Albania. By reviewing all documents of the various organizations included in 

vaccine safety, we differentiated and characterized the roles of each in this area. 

RESULTS: The main stakeholders involved in AEFI and vaccine safety in Albania are; the Institute of Public 

Health (IPH), which manages the National Immunization Program (NIP), the Directorate of Public Health 

(DPH) at the Ministry of Health (MoH), the 36 District Public Health Directories each with a microbiological 

laboratory for the assessment of AEFI, the pharmacovigilance center and National Regulatory Authority in the 

National Agency for Medicines and Medical Devices (NAMMD),National Immunization Safety Expert 

Committee in MoH and the Secretariat that supports the national AEFI committee 

CONCLUSIONS: Despite huge progress over the last decade in Albania regarding vaccine safety, much 

remains to be achieved. The changes in the vaccine safety system have enforced and increased public trust on 

vaccination, leading to a strengthened National Immunization Program.  

UDC Classification: 614.4, 614.3, 614.39 DOI: http://dx.doi.org/10.12955/cbup.v4.824 

Keywords: Vaccine safety, immunization, surveillance, adverse events.

 

Introduction 

Albania has a strong immunization program, with routine immunization coverage estimated as over 

98% for all antigens (World Health Organization & UNICEF, 2015). Although vaccines are generally 

safe and cost-effective in preventing many diseases, safety measures are needed to assure the 

continuous success of immunization program (Duclos, 2004). Internal migration, immigration, 

urbanization, and reforms within the health care system have influenced the immunization system, 

vaccine coverage rates, and vaccine safety issues in Albania. The vaccination program was 

established in the 1960s. Before 1990, most of the vaccines of the national immunization schedule 

were produced in Albania, apart from the oral polio virus (OPV), which was imported from abroad to 

cover all of the country’s needs. In 1993, the Ministry of Health in collaboration with Institute of 

Public Health (IPH) set up the Expanded Program on Immunization (EPI), in accordance with the 

World Health Organization (WHO) requisites and objectives (World Health Organization & PATH, 

2015). The objectives of the EPI comprise the continuous surveillance of vaccine preventable diseases 

and monitoring of vaccination coverage, as well as ensuring vaccine safety.  

Albania is divided administratively into 36 districts. Each district has its own epidemiological 

laboratory where reported adverse events following immunization (AEFI) can be investigated. 
Dedicated vaccination staff exist at the district level and in the primary health care centers. 

Immunization service providers in Albania include maternity hospitals and child consultancies 
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situated at primary health care services in urban areas and rural areas. All the vaccines of the 

immunization schedule are prequalified from standards of WHO and meet the criteria of legislation on 

medicines (WHO, 2015).  

Albania has introduced six new vaccines into the routine immunization program over the past 15 

years. When a new vaccine is being considered for introduction in Albania, an evidence-based 

analysis is conducted to determine whether or not the evidence supports the vaccine introduction 

(Johns Hopkins Bloomberg School of Public Health & International Vaccine Access Center,IVAC, 2015, p. 9). 

The World Health Organization (WHO, 2014) defines an AEFI as a medical incident that takes place 

after an immunization, causes concern, and is believed to be caused by immunization. Although data 

of preclinical and premarketing studies have shown and guaranteed the safety of vaccines, there are 

some events that are detected only after the product has been launched for marketing. These events 

include those that occur rarely and those that occur in specific groups of people who are not 

represented in clinical trials. In some cases, these reactions are caused by the vaccine; in others, they 

are caused by administration error or handling of the vaccine; and in most cases, the event is related to 

vaccination only by time proximity. Whatever the cause, when an adverse event following an 

immunization (AEFI) raises concerns among the public to the extent that they refuse further 

immunizations for their children, the children are much more likely to contract and then suffer the 

consequences of a vaccine-preventable disease (Food, Medicine and Healthcare Administration and 

Control Authority of Ethiopia, 2011, p. 7). 

The importance of establishing an immunization safety surveillance is closely related to vaccine 

coverage rates and an increased trust in vaccination. An efficient post-marketing surveillance system 

for vaccines becomes a key tool to strengthen the immunization system where performance indicators 

are coverage rate and the percentage of people participating in the immunization system. 

The AEFI reporting system in Albania started in 2001 with the establishment of the National 

Regulatory Authority of Vaccines in the IPH. Before 2000, the reporting of any adverse event was ad 

hoc within the national immunization program, as all vaccines were purchased through UNICEF 

(Bino, 2003). The National Regulatory Authority serves as a national focal point and resource center 

for pharmacovigilance activities, along with the Pharmacovigilance Department in the National 

Agency of Medicines and Medical Devices (NAMMD; Kucuku, 2012). In Albania, the AEFI 

reporting is mandatory by law. Setting up awareness on the importance and relevance of the reporting 

of adverse events following immunization and the vaccine safety from monitoring was important for 

sustaining the national immunization program (NIP) and increasing vaccine coverage. Among the 

tools designed by the Institute of Public Health and National Agency of Medicines and Medical 

Devices is an AEFI reporting form , along with a guideline on how to report adverse events and 

distribute the report to health facilities in the country. The center, in collaboration with IPH, also 

provides technical advice that helps the local authorities improve the AEFI management from time to 

time. 

In 2004, WHO launched the Developing Countries Vaccine Regulators Network. The purpose of this 

network was to increase and strengthen the regulatory capacity of developing countries (WHO, 2011). 

Member countries may share expertise and information about problems of vaccine safety and 

efficacy. Member countries, including Albania, started to submit data on adverse events regarding 

medicines and later, data regarding adverse events following immunization, to a common database 

housed at the Uppsala Monitoring Centre, a WHO Collaborating Centre in Sweden. 

The AEFI surveillance should be developed by different systems and bodies with well-defined and 

complementary roles. The NIP and National Regulatory Authority (NRA) could collaborate, as both 

parties are responsible for the safety of vaccines. The most important performance indicator of a well -

established AEFI reporting system is high level of appropriate and timely reporting. 

Provisions Undertaken in Albania to Ensure Vaccine Safety  

According to the 2011 revision of the existing classification regarding cause-specific categorization of 

AEFI, by WHO and the Council for International Organizations of Medical Sciences (World Health 

Organization & CIOMS; 2012, p. 41), an AEFI may be related to one or more of the following causes:  

1. Vaccine-product related reaction;  
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2. Vaccine-quality defect related reaction;  

3. Immunization-error related reaction; 

4. Immunization anxiety related reaction; and 

5. Coincidental event.  

The safety of vaccines should be assured, starting with their production and continuing through 

manufacturing, packaging, transport, storage, until the administration of the vaccine to the individual 

(World Health Organization, 2011). Establishing a surveillance system to control the safety of 

vaccines is not just a temporary challenge, but rather requires a continuous effort and a well-planned 

project (World Health Organization, 2014). 

Albania has launched several initiatives to strengthen vaccine safety in recent years, starting from the 

assurance of a secure delivery to prevent immunization error related to reactions, which are the most 

common cause of adverse events following immunization, continuing with collaboration with reliable 

sources to procure safe vaccines, and onto establishing regulatory bodies that oversee and supervise 

safety issues. These include the following: 

 The first efforts to assure the safety of vaccination started since 1993 when auto-disabled 

syringes (AD) were introduced in Albania (Safe Injection Global Network, 2001). Previously, 

all immunization practices involved reusable syringes, which were autoclaved in health care 

centers. The introduction of safe syringes avoided infection from microbial contaminant at the 

site of injection during the administration of the vaccine, an event classified as immunization 

error related. 

 Improving and managing logistic problems regarding poor vaccine stock, handling, and 

storage avoids immunization error related reactions. Recording immunization data in an online 

immunization system enables better management of vaccine stock (Safe Injection Global 

Network, 2001). Storage of vaccines for lengthy periods alters their quality, increasing the risk 

for an adverse reaction at injection. An online system that manages information about the 

immunization status of children, vaccine stock, adverse events following immunization 

(AEFI), and cold chain conditions at every location has the potential to improve the reporting 

of AEFI, identify clusters on time, and take appropriate actions (World Health Organization & 

PATH, 2015, p.10) 

 Implementing specific vaccine procurement strategies provides vaccines from well-qualified 

sources. All vaccines included in NIP are procured through UNICEEF, which supply vaccines 

from only prequalified manufacturers. Through a process of pre-qualification, WHO advises 

UN procurement agencies of the quality, efficacy, and safety of vaccines available on the 

market (Bino & Ahmetaj, 2015). 

 Cold chain management is another factor that influences the quality of vaccines. Because of 

the temperature-sensitivity of vaccines, special attention should be paid to all steps during 

transport and storage of vaccines (Kartoglu & Milstien, 2014). The inspection of vaccines on 

arrival at cold stores is carried out to assure the quality of vaccines at point of delivery, the 

proper recording of vaccine identification (type, manufacturer, batch, and expiry), and provide 

indicators for monitoring performance of vaccine deliveries, transport, and storage including 

the time of administration (UNICEF, 2002, p. 1). The Vaccine Vial Monitor (VVM) shows 

whether the vaccine has previously been exposed to temperatures that might have 

compromised the quality of the vaccine. In Albania, VVM was introduced in 1996 for the vials 

of OPV vaccine and later for all types of vaccines. Previously, vaccine quality was tested only 

through laboratorys, which indicated whether a vaccine could be used or not and did not need 

electricity to function. This advantage made it an appropriate tool to ensure vaccine quality in 
areas difficult to reach and without electricity. After checking the status of temperature 

monitors, vial sizes, quantities, condition of boxes, and documentation arriving with the 

shipment, a Vaccine Arrival Report is completed (PATH, 2011). Additionally, many cold 

chain equipment units have been replaced, and since 2013, all cold chain units in the country 

are pre-qualified (Johns Hopkins Bloomberg School of Public Health & International Vaccine Access 

Center, 2015, p. 8). 

 The establishment of various important vaccine safety control organizations included the 

Pharmacovigilance Department in 2012 in the National Agency of Medicines and Medical 
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Devices (Kucuku, 2012). This involved establishing a national (central) expert committee for 

causality assessment, high-level technical support, and dates for decision-making. The 

National Immunization Safety Expert Committee is the highest advisory organism to provide 

opinion to the MOH on assessment of adverse events following immunization and vaccine 

safety. In the same year, i.e., 2012, the National AEFI Secretariat was established to support 

the National AEFI committee. 

Methods  

A grey literature review, by searching the archive of IPH, provided a list of different stakeholders 

involved in vaccine safety in Albania. By reviewing all documents of the various organizations 

included in vaccine safety, we differentiated and characterized the roles of each in this area. In 

addition, through a published literature review, we identified the steps to detect and respond on time 

for a serious AEFI or one that would represent a relevant public concern in Albania. 

Results: Mapping Stakeholders of Immunization Safety in Albania and Their Roles 

In recent years, Albania has worked intensely to implement the objectives of the Global Vaccine 
Safety Blueprint, which is a strategic document developed by WHO (2011) to help low to middle 

income countries establish vaccine safety systems. 

There immunization safety surveillance in Albania includes a range of governmental, 

nongovernmental, and commercial bodies at the following levels: 

 national (central);  

 subnational or intermediate (district); and  

 service-provider level.  

The following are the main stakeholders involved in AEFI and vaccine safety in Albania: 

1. The Institute of Public Health (IPH), which represents the only national research-scientific-

training-reference-expertise center in the public health (Kakarriqi, 2002, p. 12). The IPH is 

under the administrative supervision of the Ministry of Health (MoH) in Albania and functions 

as the technical and policy-maker organism of MoH. It is responsible for purchasing vaccines, 

injection safety equipment, and managing most of the cold chain. Immunization strategies are 

developed by the IPH and endorsed by MoH. The role and tasks of IPH at the district and 

regional level are performed by the district directorates of public health, as follows:  

a. the National Immunization Program (NIP), part of the IPH Department of Epidemiology 

and Control of Infectious Diseases manages the implementation of the nationwide 

immunization program; and 

b. the infectious diseases surveillance center performs the surveillance of vaccine 

preventable diseases and AEFI. 

2. The Directorate of Public Health (DPH) at the Ministry of Health (MoH) implements public 

health programs in the country and oversees district public health directories. 

3. The District Public Health Directories has 36 districts, each with a microbiological laboratory 

for the assessment of AEFI. The district directories are responsible for planning, distributing, 

and overseeing the immunization program within their district (World Health Organization & 

PATH, 2015). 

4. The pharmacovigilance center and National Regulatory Authority in the National Agency for 

Medicines and Medical Devices (NAMMD) manages the vaccine safety procedures. 

5.  National Immunization Safety Expert Committee in MoH and the Secretariat that supports the 

national AEFI committee provides important guidance on the introduction of new vaccines, 

their effectiveness, impact, and safety based on the best evidence and current good practice 

and expert opinion.  

6. Primary health care centers, of which there are about 2,282 child consultation services in urban 

health centers (including maternity hospitals) and in health posts in rural areas, provide 

immunization practice (World Health Organization & PATH, 2015, p. 4) 
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7. Hospitals: District and Regional Hospitals and Tirana University Hospital “Mother Theresa”, 

which through pediatric departments follow and provide causality assessments. 

Flow of Information Related to AEFI 

The tools used for flow of information include AEFI reporting and investigation forms (from the IPH) 

and the conclusions of the AEFI committee. The exchange of information proceeds according to 

protocols developed by the IPH and NAMMD. The IPH is responsible for recording the AEFI to the 

Vigibase® database through a VigiflowTM report. Printed copies of the uploaded AEFI Vigiflow 

reports are submitted to National Agency of Medicines and Medical Devices and MoH. The IPH is 

also responsible for preparing guidelines on AEFI, especially on causality assessments. 

Steps of AEFI Detection and Response in Albania 

Adverse events that follow immunization are detected mainly through passive surveillance systems 

using individual AEFI case reporting forms. Active surveillance is performed only for selected AEFI 

(Bino et al., 2003). The main objectives of immunization safety surveillance are to detect, on time, the 

AEFI in order to analyze and respond as soon as possible to public concern and manage the event.  

For an effective immunization safety surveillance system, it is necessary to involve health workers at 

all levels of the immunization program (World Health Organization, 2013). 

Detection of AEFI 

The detection of AEFI is mainly performed by the public health sector, but recently the private sector 

has also been engaged. Detection of AEFI is the responsibility of the health workers providing 

immunization services in primary care or other facilities in private health care system; as well as 
health workers providing clinical treatment of AEFIs in health posts, health centers, hospitals, or 

special treatment facilities; and parents who suspect AEFIs in their children (Food, Medicine and 

Healthcare Administration and Control Authority of Ethiopia, 2011) 

Recording of AEFI 

The forms and registers necessary for immunization safety surveillance are supplied and maintained 
by the IPH and public health directories (Nelaj, Mesi, Preza, & Xhabija, 2014). All necessary data 

should be entered into the forms and then, in the AEFI registers. At the national level, adverse event 

following immunization are recorded in a national database of AEFI using Microsoft Excel software. 

Reporting of AEFI  

The AEFI reporting form is completed by the Primary Health Care Center staff who sends it to the 

Epidemiologic Department of the DPH. The district Directorate of Public Health confirms the AEFI, 

assigns a code number, and completes the details missing in the reporting form within 24 hours. 

Personnel at the subnational level need to immediately inform those at the national level of any 

serious or unusual AEFI events (including deaths). Other cases are reported routinely. At an 

international level the AEFI cases are reported routinely through VigiFlow on an individual case 

report form. VigiFlow is a web-based Individual Case Safety Report (ICSR) management system that 

is specially designed for use by national centers in the WHO Program for International Drug 

Monitoring3. A standardized case definition checklist, which has adopted Brighton Collaboration case 

definitions, is distributed to all health care units4. Where there is a necessity for treatment of a 

particular condition, the recipient undergoing an AEFI is referred to the nearest hospital, health 

facility, or the Tirana University Hospital Centre. The AEFI data are also reported annually to WHO 

through the joint reporting form (JRF) to World Health Organization and UNICEF (WHO & 

UNICEF, 2015). Using the JRF allows the monitoring of immunization safety performance globally 
and continuously. 

                                                           
3 For more details please see www.who-umc.org 
4 For more details please see https://brightoncollaboration.org/public 
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Figure 1: The scheme explains the way in which adverse events following immunization (AEFI) 

information is reported and shared between various stakeholders in Albania 

 

Source: WHO Albania Country Office (2012) 

Investigation of AEFI 

The report of an AEFI is followed by a case investigation to establish the cause of an AEFI or cluster 

of AEFI and treat such (Food, Medicine and Healthcare Administration and Control Authority of 

Ethiopia, 2011). The investigation is conducted at different levels and as soon as possible where 

required. Where the investigation is done by DPH, the investigation form needs to be completed 

within seven days from the receipt of the AEFI reporting. When the AEFI is serious it should be 

treated with urgency and transferred to the IPH, whereas other investigations are sent normally, i.e., at 

pre-stabilized frequencies. The IPH should investigate for similar cases as soon as it receives any 

AEFI report from the district level. Investigations are appropriately supported with laboratory testing 

where necessary. 

Analysis of AEFI 

 Analysis of data collected through the investigation form is crucial. Using AEFI reporting and 

investigation forms allow the IPH to create a line list and a national database through for analysis of 

data. After an analysis of data is completed, a report is built on the outcomes of the data analysis. The 

IPH analyses the investigation form received at the district level, consults with the AEFI committee 

and where needed, sends the investigation form to the NAMMD. 

Causality assessment 

A preliminary causality assessment can be carried out at the subnational level. Serious AEFI causality 

determination should be done by the IPH in collaboration with the pediatric department at the Tirana 

University Hospital. Those cases with pending conclusions are referred to the national AEFI Expert 

Committee for further evaluation and final classification (Maure, Dodoo, Bonhoeffer, & Zuber, 2014). 
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Corrective and Preventive Actions 

As soon as the causality of an AEFI has been determined, action is taken to either cure it or prevent its 

further dissemination. Both corrective and preventive actions should be taken as early as possible 

(World Health Organization, 2014, p. 34). Corrective actions should be taken at both the subnational 

(district public health directorates) and the national level whenever necessary. 

Monitoring, Supervision, and Training 

Although monitoring, supervision, and training are the responsibility of the subnational level, the 

national level can assist with guidelines, training materials, and standard formats for supervision 

(World Health Organization, 2014). Staff at all levels should be trained in diagnosing, treating, and 

reporting AEFIs to avoid underreporting. In November 2011, a team comprising one WHO staff and 

one Vigiflow expert developed a training module in Albania about strengthening, monitoring, and 

causality assessment of adverse events following immunization. The training was helpful for all 

stakeholders involved in vaccine safety and helped in building capacity for vaccine surveillance, 

leading to better vaccine safety. The IPH and NAMMD jointly developed training materials through a 
core group of trainers.  

Public Education/Communication 

The conclusions and results of case investigations should be shared with public and health care 

workers, especially with parents to inform them about the advantages of vaccination (UNICEF, 2005).  

Conclusions  

Despite huge progress over the last decade in Albania regarding vaccine safety, much remains to be 

achieved. Albania has attained the first goal set by Global Vaccine Safety Blueprint and established a 

minimal capacity for vaccine safety control. The objectives for the future involve the remaining two 

goals of the Global Vaccine Safety Blueprint. This implies building an enhanced capacity to evaluate 

the safety of vaccines. Spontaneous reporting forms alone limit timely assessment and treatment of 

AEFI. Responding on time to a vaccine safety issue means preventing the emerging of the event 

where it is serious or preventing the ‘dropping out’ of the population from an immunization program 

because of an event unrelated to a vaccine. This is especially important in cases of new vaccines. 
Enhanced capacity includes the ability to set up active surveillance on the AEFI and developing a 

well-designed epidemiological study to investigate the cause of the AEFI. Nevertheless, there is no 

protocol that regulates and guides the investigation process and all investigation steps are 

electronically registered. The NAMMD should develop a protocol that defines the objectives for 

immunization safety surveillance, strategies, structure, activities, and resources. It is also necessary to 

strengthen the reporting system for the private health sector, which is not fully involved in recording 

such events. 

All stakeholders included in vaccine safety should further clarify and agree on each of their roles and 

responsibilities. More collaboration and sharing of information is needed among these stakeholders 

through new digital technologies to avail the AEFI data for the regulators and other data users. From 

the review of all data and documents, it is concluded that the IPH continues to carry many 

responsibilities related to vaccine safety, while National Agency of Medicines and Medical Devices 

has yet to take on many responsibilities. The legal framework for a compensation scheme or social 

support scheme also remains lacking in Albania. 
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FALLS’ RISK ANALYSIS OF OLDER PATIENTS IN NURSING DEPARTMENTS:  
ONE MONTH STUDY 

Agnė Jakavonytė-Akstinienė1, Jūratė Macijauskienė2  

 

Abstract 

BACKGROUND: Falls are a major public health problem, especially in the elderly. Of people who suffer falls, 

20- 30% experience mild to severe injuries. Timely assessment of risk factors can prevent some of these falls 

occurring.  

PURPOSE OF STUDY: To assess the falls risks factors of patients in nursing departments.  

METHODS: The study was conducted January to September, 2015 in a Lithuanian long-term care and 

treatment hospital. The Morse Fall Scale was used for assessment of falls risk, which were evaluated within 48 

hours and then after one month of admission to the hospital.  

RESULTS: The study involved 177 respondents. After one month of admission to the hospital, 129 participants 

took part in the survey. During the first stage of the study, the difference in falls between the age groups and falls 

risk was statistically significant (p = 0.019). In addition, statistically significant differences (p = 0.004 and p = 

0.000) were found between the patients’ cognitive impairment, falls within the past 1-year period, and the risk of 

falls during 48 hours after hospitalization. After one month of admission to the hospital, it was found that 

differences in falls risk was not statistically significant among age groups (p = 0.360) or the patients’ cognitive 

impairment (p = 0.200). 

CONCLUSION: An assessment of patients within 48 hours of hospitalisation revealed a statistically significant 

difference between the patients having suffered a fall within the past year and the current risk of falls. 

UDC Classification: 616.89; 616-001 DOI: http://dx.doi.org/10.12955/cbup.v4.825 

Keywords: falls, elderly, risk, factors, nursing. 

 

Introduction 

Population ageing is a phenomenon resulting in a variety of social and economic outcomes. With the 

average life expectancy increasing, the share of older people in society is growing on an annual basis. 

In 2014, there were 715,500 people aged 60 and older in Lithuania. The number of elderly females 

was 1.8 times that of elderly males. According to forecasts, by the beginning of 2030, nearly one third 

(28.9%) of the Lithuanian population will account for people aged 60 and older. Society is likely to 

continue to age: nearly 37% of the Lithuanian population will be elderly by the beginning of 2060 

(Gražulienė, Serapinaitė, Ustinavičienė & Želvienė, 2016).  

Ageing of an individual is a complex process, during the course of which the structure of all the 

body’s organs and systems, their functional particularities, and adaptation possibilities change. One 

key problem that challenges a person who is aging is falls, which are defined as any unintentional 

change in position where the person lands on the floor, ground, or other lower level; includes falls that 

happen while being assisted by others (Morris, Fries, Bernabei, Steel, Ikegami, Carpenter et al., 2009). 

Researchers claim that every individual over 65 falls at least once a year (Hornbrook, Stevens, 

Wingfield, Hollis, Greenlick & Ory, 1994; Hausdorff, Rios & Edelber, 2001), and this frequency 

increases as an individual grows older (Barret-Connor, Weis, McHorney, Miller & Siris, 2009). 

Individuals living in nursing homes fall three times more than those living at home; at least 30–50% of 

nursing home residents fall at least once a year. Every tenth individual falls at least twice, and 

approximately 15% of individuals fall three or more times (Tinetti, 1994). Falls were the third leading 

cause of unintentional-injury-related death in the United States in 2011 and the leading cause of 

unintentional-injury-related death of people age 69 and older (National Safety Council, 2015). 

                                                           
1 Agnė Jakavonytė-Akstinienė, Lithuanian University of Health Sciences, Medical Academy, Faculty of Nursing, Department 

of Geriatrics, agnuziuke@gmail.com 
2 Jūratė Macijauskienė, Lithuanian University of Health Sciences, Medical Academy, Faculty of Nursing, Department of 

Geriatrics, jurate.macijauskiene@lsmuni.lt 
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Rubenstein and Josephson (2002) stated that up to 60% of elderly individuals suffer some sort of 

injury as a result of a fall.   

Aim 

The purpose of our study is to conduct comparative analyses of falls risk among males and females, 

dependent on age group, patient’s mental condition, and previous falls, at one of Lithuania's long-term 

care and treatment hospitals.  

Materials and Methods 

Subjects 

The longitudinal prospective study was carried out between January and September 2015 at a 

Lithuanian long-term care and treatment hospital. The inclusion criteria of participants were defined as 

the following: patients older than 60 years of age who understand and speak Lithuanian, and consented 

to participate in the study. Exclusion criteria: 1) palliative care patients; 2) younger than 60 years of 

age; 3) patients in a coma; 4) patients who do not speak or are diagnosed aphasia; and 5) patients do 

not understand and do not speak Lithuanian. 

The authors received permission from the Vilnius Regional Biomedical Research Ethics Committee to 

conduct study. Informed written consent was obtained from all patients. 

Sampling 

The study involved 177 respondents after the first 48 hours and by the end of our study, the number of 

respondents still participating was 129 people (Figure 1). 

Figure 1: Distribution of respondents on arrival and 1 month after hospitalization 

 

Source: Author 

One month after hospitalization, 24 patients in the study were discharged to home or were referred to 

another healthcare institution, nearly 15 of the respondents died, and a few respondents discontinued 

their participation in the study. Both within the first 48 hours and at one month after hospitalization, 

the number of female respondents was nearly twice that of the number of male respondents. 

Data Collection and Analysis 

The Morse Fall Scale was used to assess the risk of falls (Morse, Morse & Tylko, 1989; Spirginienė & 

Macijauskienė, 2006). This scale consists of six items: history of falling, secondary diagnosis, 

ambulatory aids, intravenous therapy, gait, and mental status. Cognitive functions were assessed using 

a short Mini Mental State Examination (MMSE) (Folstein, Folstein & McHugh, 1975). The risk of 

falls was evaluated twice, i.e., within 48 hours and then one month after admission to the hospital. The 

questions were read out aloud and the respondents’ answers were written down on the study sheet.  

We evaluated the risk of falls in relation to gender, age, and the patients’ mental condition, and 

previous falls. Data were analyzed using the SPSS Statistics® (version 20) software. Descriptive 

statistical analysis was used to calculate frequencies, mean values, range, Pearson’s chi-squared test, 

degrees of freedom (df), and the p-value, with a significance level of 0.05.  

129 (46 males and 83 

females) 

 

48 (18 returned home, 15 died, 3 refused to 

continue the study, 6 transferred to other hospitals, 

and 6 other) 

6 – other) 

177 (71 males and 106 

females) 
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Results 

Of the 177 respondents included in this study, 71 (40.1%) were males and 106 (59.9%) were females. 

The average age was 78.93 ± 8.95 years. The age of the youngest patient was 61 and the oldest 97 

years. One month after admission to the hospital, 129 participants, i.e., 46 (35.7%) men and 83 

(64.3%) women. completed the study. 

The was no statistically significant difference in risk of falls when comparing gender on admission 

with that one month after admission to the hospital. Within 48 hours after hospitalization, nearly three 

quarters (72%) of males and two thirds (66%) of females demonstrated a high risk of falls. Only 11% 

of patients in the study demonstrated a low risk of falls.  

One month after hospitalization, a high risk of falls was established for over three-fifths (76%) of 

males and nearly three-fifths (58%) of females. A low risk of falls was only recorded for 2% of 

females. This meant that, one month after hospitalization, a high risk of falls remained: this risk 

increased by four percentage points for males and decreased by eight percentage points for females. 

Statistically, the risk of falls was significantly different among age groups during the first 48 hours 

(Table 1).  

However, no statistically significant differences in the risk of falls among age groups of the subjects 

were found one month after hospitalization. 

Statistically, the risk of falls was significantly different among patients’ degree of cognitive 

impairment when assessed during the first 48-hours after admission (Table 2). 

Table 1: The risk of falls and the relation to age group 

 

 

 

Falls risk 

Within 48 hours After one month 

60-64 

n (%) 

65-74 

n (%) 

75-84 

n (%) 

85+ 

n (%) 

60-64 

n (%) 

65-74 

n (%) 

75-84 

n (%) 

85+ 

n (%) 

Low - 3  

(6%) 

6  

(9%) 

- - - 2  

(4%) 

- 

Moderate 1 

 (9%) 

22 

(47%) 

14 

(21%) 

11  

(20%) 

4 

 (44%) 

13  

(36%) 

19 

(39%) 

8 

(23%) 

High 10  

(91%) 

22 

(47%) 

46 

(70%) 

42  

(80%) 

5  

(56%) 

23 

(64%) 

28 

(57%) 

27 

(77%) 

Total 11  

(100%) 

47 

(100%) 

66 

(100%) 

53 

(100%) 

9 

(100%) 

36 

(100%) 

49 

(100%) 

35 

(100%) 

 Χ2 = 25.338, df = 6, p = 0.019 Χ2 = 6.596, df = 6, p = 0.359 

Source: Authors 

A high risk of falls was indicated for most patients (85%) with severe cognitive impairment (Table 2) 

as wells as 74% of patients with moderate cognitive impairment and 69% of patients with mild 

cognitive impairment. One month after hospitalization, the risk of falls remained, but no statistically 

significant differences were observed between the increase in the risk of falls and the cognitive 

impairment of the subjects. 

During the first 48 hours, respondents were asked whether they had fallen during the preceding 12 

months, with results shown in Table 3. 

The survey conducted within 48 hours after hospitalization revealed that 87% of the participants had 

fallen during the preceding 12 months. Of this group, 75% had a high risk of falls, whereas the 

remaining had moderate risk of falls. 
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Table 2: The risk of falls and the relation to cognitive functioning 

 

 

 

Falls risk 

Within 48 hours After one month 

Severe 

n (%) 

Moderate 

n (%) 

Mild 

n (%) 

WCI* 

n (%) 

Severe 

n (%) 

Moderate 

n (%) 

Mild 

n (%) 

WCI* 

n (%) 

Low 1 

(5%) 

2  

(3%) 

4  

(11%) 

2 

(4%) 

- - - 2 

(5%) 

Moderate 2 

 (10%) 

17 

(23%) 

7 

 (20%) 

22  

(44%) 

2 

 (18%) 

17  

(31%) 

9 

(35%) 

16 

(43%) 

High 16  

(85%) 

54  

(74%) 

24 

 (69%) 

26  

(52%) 

9  

(82%) 

38 

(69%) 

17 

(65%) 

19 

(52%) 

Total 19  

(100%) 

73 

(100%) 

35 

(100%) 

50 

(100%) 

11 

(100%) 

55 

(100%) 

26 

(100%) 

37 

(100%) 

 Χ2 = 17.043, df = 6, p = 0.004 Χ2 = 8.552, df = 6, p = 0.2003 

*WCI – without cognitive impairment 

Source: Authors 

  

Discussion 

The probability of falls increases as one grows older due to the biological changes in the body. Age is 

a main risk factor for falls with people over 80 years being more prone to falls (Kannus, Palvanen, 

Niemi & Parkkari, 2007; World Health Organization, 2007). The importance of age was emphasized 

by Rubenstein and Josephson (2006), who analyzed 16 studies and found evidence in eight suggesting 

that being over 80 years of age was a key factor influencing an individual’s frequency of falls. In five 

of the eight studies, the age group above 80 years was statistically significant in this respect. Vieira, 

Tappen, Engstrom, and da Costa (2015) comprehensively analyzed data relating to individuals who 

experienced falls and revealed a statistical significance between falls and the age group of 75 years 

and above. Analysis of the data of our study also revealed a statistical significance with the risk of falls 

corresponding to the respondents’ age. 

Our study revealed a strong relationship between severe cognitive impairment and high risk of falls. 

Rubenstein (2006) found that in eight of the 16 controlled studies they studied, cognitive impairment 

Table 3: The risk of falls and the relation to falls during the previous year  

 

 

Falls risk 

Within 48 hours 

Yes 

n (%) 

No 

n (%) 

Low - 9 

(39%) 

Moderate 39 

 (25%) 

8 

 (35%) 

High 115  

(75%) 

6 

(26%) 

Total 154 

(100%) 

23 

(100%) 

 Χ2 = 67.846, df = 2, p = 0.000 
 

Source: Authors 
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was a key factor leading to falls with statistically significant differences established in four of their 

eight studies.  

Griškonis, Strukčinskienė, Raistenskis, Stukčinskaitė & Griškonytė (2013) described a study that 

involved 312 individuals who were aged over 65 years and had been treated at inpatient healthcare 

establishments due to injuries caused by falling. Alekna, Šliažaitė, Tamulaitienė & Kalibatienė (2002) 

described a study that involved 250 individuals aged over 60 years from Vilnius nursing homes (185 

females and 65 males). Over the past 12 months, 86 (34.4%) individuals had fallen at least once. Falls 

risk of elderly people increases with precedence of previous falls.  

Conclusion 

An assessment of patients within 48 hours of hospitalization showed statistically significant 

relationships between the patients’ age, cognitive impairment, and the risk of falls. Moreover, an 

assessment of patients within 48 hours of hospitalisation revealed a statistically significant relationship 

between the patients having suffered a fall within the past year and the current risk of falls. 
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MEASURING THE DIELECTRIC PROPERTIES OF TUMOR AND BREAST 
PHANTOMS USED IN THE MICROWAVE FREQUENCY RANGE 

Eva Maniakova1, Dagmar Faktorova2 

 

Abstract  

INTRODUCTION: This article deals with measurement of dielectric properties (relative permittivity and 

conductivity) of phantoms, specifically a tumor phantom and a breast phantom. We focused on the waveguide 

and resonance methods for the measurement of dielectric properties. The article describes the principle of these 

methods, and also the production process of a breast phantom and a tumor phantom. These phantoms can be 

used for measurements in the microwave frequency range, 8–12 GHz.  

OBJECTIVE: The study’s objective was to design a tumor phantom and a breast phantom, and to measure their 

dielectric properties. These properties must simulate human tissue. 

METHODS: To measure dielectric properties of human tissue, phantoms were designed using the waveguide 

Hippel`s method and the resonance method with a cavity resonator. 

RESULTS: The aim of this work was to create the phantoms that would have properties comparable to those of 

real tissues. Results of measurement are shown as frequency dependence of relative permittivity and 

conductivity for breast, breast phantom, tumor, and tumor phantom. 

UDC Classification: 601 DOI: http://dx.doi.org/10.12955/cbup.v4.826 

Keywords: dielectric properties, breast phantom, tumor phantom, permittivity, conductivity. 

 

Introduction 

Biological tissues are considered to have a dielectric loss factor. The relationships that describe the 

response of particles with an electrical charge in an external magnetic field are used to describe the 

interaction of electromagnetic waves with biological material. Dielectric properties of tissues are 

influenced by parameters such as frequency, temperature, water content in tissue, and others. The 

basic dielectric properties, which will be the subject of our interest, are relative permittivity and 

conductivity (Kumar & Raju, 2014).  

Permittivity (ε) is a physical quantity that describes electrical (e.g, the ability of polarization) and 

insulating properties of material, especially the relationship between vectors of an electrical field. The 

permittivity, ε, in a relationship, is defined as the product of the vacuum permittivity (ε0 = 8.85x10-12 

F/m) and as relative permittivity (εr) of a given environment, which is generally tensor quantity. The 

permittivity of dielectrics is frequency and temperature dependent (Chaudhary, Mishra, Swarup, & 

Thomas, 1984). 

The microwave methods used to measure dielectric properties of material include methods of 

measurement in free space, resonance methods using cavity resonators, measurements in waveguides 

of various shapes, and measurements using micro strip lines. In our work we use two methods: a 

resonant and a waveguide method (Faktorova, 2010; Faktorova, 2014).  

The Tissue Phantom Production 

In this article, we focused on the design and production of phantoms with a simple procedure for 

preparation of available material. These phantoms will be used for measurement in high-frequency 

electromagnetic field in the area of microwaves (8–12 GHz). We focused on the production of breast 

tissue and tumor tissue phantoms. To produce the breast tissue phantom, we used demineralized water, 

agarose, corn oil, and neutral detergent and for the tumor tissue phantom, we used demineralized 

water, agarose, ethanol, and sodium chloride (NaCl). We used the mixing procedure described in 

(Ortega-Palacios, Leija, Vera and Cepeda, 2010). The final phantoms, after solidification, are shown in 

Figure 1. 
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Figure 1: Tumor phantom and breast phantom 

 

Source: Authors 

Measurement of Dielectric Properties 

The next step determined whether the dielectric properties of the phantoms were identical or similar to 

those of the chosen human tissue, particularly breast and tumor tissue. The “real” values were 

considered to be those listed in (Lazebnik, Popovic, McCartney, Watkins and Lindstrom, 2007). 

To measure dielectric properties, we used two methods. The waveguide Hippel`s method, which is 

generally applicable, sufficiently accurate, and measures permittivity of medium loss materials, is 

suitable for measuring dielectric properties of homogenous structures. We used this approach to 

measure the dielectric properties of the tumor tissue phantom. However, the breast tissue phantom is 

heterogeneous, and thus, for the breast tissue phantom, we chose the resonance method, as it is the 

more accurate method in this case, and involved a cavity resonator to measure dielectric properties. 

This method requires microscopic samples to determine such properties (Faktorova, 2014; Tofighi & 

Daryoush, 2006; Venkatesh & Raghavan, 2005).  

Waveguide Hippel`s Method 

The input complex impedance, �̇�𝑆 of dielectric waveguide: 

dZZ dS  tgh  
(1) 

where 𝑍ḋ is the complex impedance of dielectric waveguide (Equation 2); �̇� the propagation constant 

derived from α + jβ, where α is the loss factor and β is the phase constant; and 𝑑 is the length of the 

sample places in the waveguide, tgh is hyperbolic tangent (Faktorova, 2014; Tofighi & Daryoush, 

2006; Venkatesh & Raghavan, 2005). 

The complex impedance of waveguide: 
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(2) 

where λ is the wavelength in free space and 𝜆𝑐 is critical length for a given waveguide. 

The relative permittivity, 𝜀r, of the sample can be calculated using the formula: 
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(3) 

Resonance Methods Using Cavity Resonator 

Resonance methods are based on placing dielectric samples of small dimensions into the resonance 

cavity (filled partially or completely with the sample), where the sample causes the shift of resonance 

frequency, 𝑓r (bound to ε′), and the change in the quality factor, Q (bond to ε′′). 

Based on the measurement of the resonance frequency and quality factor, with empty resonance cavity 

(𝑓r1, 𝑄1) and cavity filled with dielectric sample (𝑓r2, 𝑄2), the permittivity of samples in a case of the 

resonator being completely filled with sample, can be expressed using the formula:  
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and in case of the resonator only partially filled with the sample using formula:  
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(5) 

where 𝑉C describes the volume of empty resonance cavity and 𝑉S the volume of sample. The size of 

the cavity and the dimensions of the sample are limited by the resonance frequency. Thus, these two 

methods were suitable for measuring dielectric parameters of small samples in comparison to cavity 

dimensions (Faktorova, 2014; Tofighi & Daryoush, 2006; Venkatesh & Raghavan, 2005). 

Results 

The aim of our work was to create tissue phantoms with properties comparable to those of real tissues. 

The frequency dependence of relative permittivity for both a tumor and a tumor phantom is shown in 

Figure 2 and that of conductivity for both the tumor and the tumor phantom in Figure 3. The frequency 

dependence of relative permittivity for both the breast and the breast phantom is shown in Figure 4 and 

that of conductivity for a breast and a breast phantom in Figure 5. 

Figure 2: Frequency dependence of relative permittivity of the tumor and the tumor phantom 

 

Source: Authors 
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Figure 3: Frequency dependence of conductivity of the tumor and the tumor phantom 

 

Source: Authors 

Figure 4: Frequency dependence of relative permittivity of the breast and the breast phantom 

 

Source: Authors 

Figure 5: Frequency dependence of conductivity of the breast and the breast phantom 

 

Source: Authors 



CBU INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 

MARCH 23-25, 2016, PRAGUE, CZECH REPUBLIC  WWW.CBUNI.CZ, WWW.JOURNALS.CZ 

 

 651 

Conclusion 

The resulting graphs show that we were able to create tissue phantoms with basic dielectric properties 

(relative permittivity and conductivity) similar to those of tissue. Hence, it is possible to further the use 

of such phantoms for measurements using the microwave frequency range. 
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IgG SPECIFIC LEVELS FOR DIPHTHERIA, TETANUS AND PERTUSSIS  
IN RURAL AND URBAN SAMPLES IN ALBANIA 

Eftiola Pojani1, Erida Nelaj2, Alban Ylli3

 

Abstract 

INTRODUCTION: During the years 1970s and 1980s, IPH (Institute of Public Health) in Albania, achieved 

remarkable improvements in the biotechnology of the components production of D (diphtheria), T (tetanus) and 

P (pertussis) for the trivalent vaccine DTP, vaccine DT and the Td one, which together with vaccine TT, 

consequently led to the increasing of their effectiveness and efficiency. In the year 2000, Rubella component was 

added to Measles vaccine, and in the year 2005, Mumps component was added too (now MMR vaccine). 

OBJECTIVE: The primary objective of this study was to identify protective immunoglobulin G (IgG) levels for 

each antigen (diphtheria, tetanus, and pertussis) according to different age groups and residence (rural and 

urban). 

METHODS: Two samples, each involving 120 healthy children were selected from urban and rural populations 

of three central regions of Albania. The children were aged between 1 and 15 years. IgG specific levels for 

diphtheria, tetanus, and pertussis were measured using enzyme-linked immunosorbent assay tests (ELISA). 

Levels of IgG were classified into the following categories: unprotected, insufficient, and fair/good or full/sure 

protection, using specific thresholds for each, diphtheria, tetanus, and pertussis. 

RESULTS: Of the same population, 75.7% was found to have IgG protective levels for diphtheria. For tetanus, 

81.4% of the total sample had protective levels of IgG, and for pertussis this proportion was 69.0%.Levels of 

protection for diphtheria and tetanus increased up until  3 years of age (diphtheria: 25.0% at 1 year and then 

95.0% at 3 years of age; tetanus: 65.0% at 1 year and 90.0% at 3 years of age). From then on the trend stabilized. 

The same trend was not observed for pertussis, which presented protective IgG levels of 73.0% from the first 

year of life. When IgG protective levels were compared between rural and urban samples, differences were only 

found with diphtheria specific IgG, which was significantly higher in the rural population. Furthermore, a 

correlation in IgG levels was found among diphtheria and tetanus.  

CONCLUSIONS: IgG specific levels for diphtheria, tetanus and pertussis referring to our sample are are 

considered acceptable for providing protection in the general population. Nevertheless, these levels seem to have 

been achieved only after booster doses until the third year of life, especially for diphtheria.   

UDC Classification: 616-097 DOI: http://dx.doi.org/10.12955/cbup.v4.827 

Keywords: Protection, IgG levels, vaccination, comparison, correlation, DTP.

 

Introduction  

According to the Center for Disease Control and Prevention (CDC) (2015), tetanus toxoid was 

developed for the first time by Descombey in 1924 and it was widely used during World War II.  II. 

Tetanus toxoid is available combined with diphtheria toxoid as pediatric diphtheria-tetanus toxoid 

(DT) or adult tetanus-diphtheria (Td), and with both diphtheria toxoid and acellular pertussis vaccine 

as DTaP or Tdap (CDC, 2015). 

With regard to pertussis, there are no antibodies found specifically that show immunity to an infection 

of Bortadella Bordetella pertussis, according to Cherry (2007). Nevertheless, antibody prevalence at 

different ages can be an index of exposure to pertussis antigens. After the first infection, an increase of 

immunoglobulin A (IgA) and IgG against pertussis toxin is noticeable. Campell, Mycntyre, Quinn, 
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Hueston, Gilbert and Mc Vernon (2012), found that pertussis re-infection is characterized by a rapid 

growth of antibodies and this makes diagnosis difficult to determine. 

Referring to the literature, the Center for Disease Control and Prevention (1991) stated that the 

minimum level of tetanus antitoxin correlating with protection is 0.01 IU/ml, as measured by in vivo 

neutralization assay. An antitoxin concentration of ≥ 0.1 IU/ml is preferred and correlates with 

protection, based on results of other assays, e.g., enzyme-linked immunosorbent assay (ELISA; Virella 

& Hyman, 1991), and because higher concentrations of antitoxin might be necessary to provide 

protection in certain circumstances. The serum level of tetanus antitoxin achieved in response to 

vaccination is determined by four factors: (1) the number of doses of tetanus toxoid; (2) the type of 

tetanus toxoid administered (adjuvanted toxoid being more immunogenic, has replaced fluid toxoid); 

(3) the interval since the most recent dose; and (4) individual variation in the response to vaccination. 

Protection against respiratory diphtheria is predominantly a result of IgG antibodies to the diphtheria 

toxin (antitoxin) induced after infection with toxin-producing Corynebacterium Corynebacterium 

diphtheriae or after vaccination with diphtheria toxoid. Adult populations are becoming more 

susceptible to diphtheria because repeated doses of diphtheria toxoid are needed to maintain immunity 

in these populations.  As Galazka and Robertson (1996) writes, once a child is immunized, the 

immunity wanes relatively rapidly without exposure to natural C. diphtheriae. Although the immune 

system responses to infection and vaccination vary, antitoxin concentrations of >0.10 IU/ml, according 

to Reder, Riffelmann, Becker and Konig (2008), are typically considered protective. Concentrations of 

0.01 IU/ml – 0.10 IU/ml might provide protection against severe disease; referring to Eslamifar, 

Ramizani, Banifazl, Sofian, Mahdaviani Yaghmaie and Aghakhani (2014), concentrations of 

<0.01 IU/ml fail to protect against diphtheria, while concentrations of 0.0–0.9 IU/ml provide 

protection against pertussis. The objective of this study is to identify protective IgG levels for each 

antigen (diphtheria, tetanus, and pertussis) according to different age groups and place of residence 

(rural and urban). 

Materials and Methodology 

Two samples, each involving 120 healthy children, were selected from urban and rural populations of 

three central regions (Elbasan, Durrës dhe Tiranë) of Albania. The children were aged 1 to 15 years 

and were grouped by ages: 1 year, 3 years, 5 years, and 15 years. 

The IgG specific levels for diphtheria, tetanus, and pertussis were measured using ELISA tests. Levels 

of IgG were classified as follows: ‘unprotected’, ‘insufficient’, ‘good/ full’ protection using specific 

thresholds each for diphtheria, tetanus, and pertussis. 

The IgG levels for diphtheria classified as having an IgG value < 0.1 IU/ml constituted the category of 

unprotected. IgG values from 0.10 to 1.40 IU/ mlmL constituted the category of insufficient 

protection, while respectively, the values from 1.5 to 2.0 IU/ml and > 2.0 IU/ml were regarded “good” 

and provided optimal protection.For tetanus, <0.10 IU/ml of IgG defined the category of the 

vulnerable groups; from 0.10 to 1.0 IU/ml insufficient protection; 1.10 to 5.0 IU/ml good protection; 

and > 5.0 IU/ml optimal protection. 

For pertussis, the category with insufficient protection included the level <14.0 IU/ml of IgG, good 

protection ranged from 14.0 to 18.0 IU/ml, and optimal was > 18.0 IU/ml.  

For data analysis, Chi square (X2 test) was used. 

Results and Discussion 

Table 1, shows the distribution of the IgG levels for diphtheria by age, which indicate that 75.0% of 1-

year-old children present insufficient protection, while immediately after their re-vaccination at the 

age of 2 the protection levels are increased and specially it shows that children aged 3-years and 5-

years had significant greater protection levels.  

There appeared a growing tendency in diphtheria protection levels with maximum levels observed in 

children aged 5 years, followed by a non-significant decline in children aged 15 years. A statistically 
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significant difference was observed for diphtheria protection levels, according to children’s age (χ2= 

171 p<0.01).  

Table 1: Distribution of protection levels according to age for diphtheria 

Age (years) Protection level according to age for 

diphtheria (%) 

1 25.0 

3 95.0 

5 100.0 

15 90.0 

Total protection 

level for these age groups 

75.7 

 

Source: Authors 

In the group of children with sufficient protection, 50.0% were aged 5-years, 25.0% 3-years, 16.7% 1-

year, and 8.3% 15-years. In the group of children with fair protection, 50.0% were aged 5-years, 

36.4% 3-years, 9.1% 15-years, and 4.5% 1-year. In the group of children with optimal protection, 

42.1% were aged 3-years, 31.6% 15-years, 15.8% 5-years, and 10.5% 1-year. 

Table 2: Distribution of cases according to protection levels and residence for diphtheria 

Diphtheria 

IgG (IU/ml) 

Rural Residence 

children (n=120) 

Urban Residence 

children (n=120) 

< 0.10 3 6 

0.10 - 0.90 18 27 

1.0 - 1.40 15 24 

1.50- 2.0 39 33 

> 2.0 45 30 
 

Source: Authors 

Table 2 shows the IgG levels according to the subjects’ residence. The figures seem to show a 

distinction between rural and urban children. However, most children were within the levels defined as 

protective or optimal. There were 39 rural children with protective IgG values and 33 urban children 

with the same level of protection. Only 3 rural children and 6 urban children displayed insufficient 

protective values for diphtheria. No statistically significant differences were observed for diphtheria 

protection levels, according to their residence: χ2 = 8.3, p = 0.07. 

Table 3 shows the distribution of protection level for tetanus according to age. It shows that total 

protection level for the children was 81.4%. In the ages 1-year to 3-years, an increasing tendency of 

protection level was evident, ranging from 65.0% to 90.0%.  A gradual increasing level of protection 

was observed in the 15-year-old children. The protection level reached the value of 90.0%. A 

statistically significant difference was observed for tetanus protection levels, according to the children 

age; χ2 = 112.3, p <0.01 was noted.  

All children in this study were protected against tetanus.  

In the group of children with insufficient protection, 53.8% were aged 1-year, 23.1% 5-years, 15.4% 

3-year, while 7.7% were aged 15-years. In the group of children with sufficient protection, 42.9% 

were aged 1-year; 21.4% 3-years, and 35.7% 5-years.  
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Table 3: Distribution of protection levels according to age groups for tetanus 

Age (years) 

 

Protection level (acceptable/full) by 

age for tetanus (%) 

1 65.0 

3 90.0 

5 85.0 

15 90.0 

Total protection 

level for these age groups 

81.4 

 

Source: Authors 

In the group of children with acceptable protection, 25% were aged 1-year, 35% 3-years, and 40% 5-

years. In the group of children with full protection, 8.7% were aged 1-year, 34.8% 3-years, 17.4% 5-

year, and only 39.1% 15-years. 

The values in Table 4, indicate that, from the total number of the children included in this study (240), 

there were few unprotected children against tetanus. Only 42 children (both rural and urban) exhibited 

insufficient IgG values for protection. However, it is worth mentioning again that, 57 children from 

rural areas have full levels of protection against tetanus while only 39 urban residence children 

exhibited full level of protection.   

Table 5 shows that the protective level for pertussis reached 69.0%, which indicated efficacy of the 

vaccine, but not to the degree of diphtheria and tetanus.  

A statistically significant difference was observed among different age groups regarding the level of 

protection for pertussis in this distribution (χ2 = 29.6, p <0.01). 

In the group of children with IgG for pertussis, with insufficient protection levels, 42.9% were aged 5-

years and 28.6% were aged 1 and 3 years. In the group of children with good pertussis defensive level, 

33.3% were aged 5-years, 26.7% 15-years, and 20.0% were aged 1 and 3 years. In the group of 

children with IgG optimal protection levels against pertussis, 31.7% were aged 1 and 3 years, 22.0% 

age 5-years, and 14.6% 15-years. 

Table 4: Distribution of protective levels according to residence for tetanus 

Tetanus IgG 

(IU/ml) 

Rural Residence 

children (n=120) 

Urban Residence 

children (n=120) 

< 0.10 0 0 

0.10 - 0.50 24 18 

0.60 - 1.0 18 24 

1.10- 5.0 21 39 

> 5.0 57 39 
 

Source: Authors 
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Table 5: Distribution of protection levels according to age groups for pertussis 

Age (years) 

 

Protection level (good - full) for 

pertussis according to age (%) 

1 73.0 

3 73.0 

5 58.0 

15 80.0 

Total protection  

level for these age groups 

69.0 

 

Source: Authors 

Table 6: Distribution of protective levels according to residence for pertussis 

Pertussis IgG 

(IU/ml) 

Rural Residence 

children (n=120) 

Urban Residence 

children (n=120) 

< 14.0 33 9 

14.0-18.0 15 42 

> 18.0 72 69 
 

Source: Authors 

The values in Table 6, indicate that the number of children which showed full protection levels for 

pertussis in rural (72) and urban residence (69), was almost the same.  

As diphtheria and tetanus generally accompany each other in all vaccine combinations in the 

vaccination scheme, their degree of correlation was assessed, and in these 240 samples the confidence 

interval (CI) of 95 % was 0.560 to 0.783. 

A strong and statistically significant correlation was observed between the level of IgG against 

diphtheria as well as against tetanus. With the increasing of IgG level towards diphtheria, the level of 

IgG against tetanus was also increased.  

Conclusion 

For diphtheria, one could observe a slight predominance slight predominance of safe protection levels 

of rural areas in terms of long-term in contrast to the urban areas. For tetanus, an increasing trend in 

protection level was evident after the re-vaccination at the age of 2, with a slight decline observed 

from then until age 6, when revaccination occurs. The study showed that as children grow older, a 

gradual decline in protection occurs, until the last re-vaccination at age 14-years.  

The vaccination with pertussis vaccine at age of 2 appears to maintain safe protection IgG levels.  

Levels of protection for diphtheria and tetanus increased up until 3 years of age (diphtheria: 25.0% at 1 

year and then 95.0% at 3 years of age; tetanus: 65.0% at 1 year and 90.0% at 3 years of age). From 

then on the trend stabilized. The same trend is not observed for pertussis, which presented protective 

IgG levels of 73.0% from the first year of life. When IgG protective levels were compared between 

rural and urban samples, differences were only found with diphtheria specific IgG, which was 

significantly higher in the rural population. 

IgG specific levels for diphtheria, tetanus and pertussis referring to our sample are considered 

acceptable for providing protection in general population. Nevertheless, these levels seem to have been 

achieved only after booster doses until the third year of life, especially for diphtheria.  
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Recommendations: Seroprevalence studies such as this study are difficult to conduct in the conditions 

of Albania; therefore, continuous monitoring becomes a necessity. We recommend special attention be 

given to vaccination against diphtheria for children living in urban areas and it is also important to 

supervise the preservation of protection levels for all age groups and geographical areas of Albania. 
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MICROWAVE PROPAGATION IN TOOTH AND DENTAL DEFECT 

Maria Papezova1, Dagmar Faktorova2 

 

Abstract 

INTRODUCTION: The most common method of conventional dental diagnosis involves X-rays, such as Radio 

Tomography (RT) or Computer Tomography (CT). Such methods are used for diagnosing pores in dental 

material that can lead to premature failure of dental material. Diagnosis by X-ray provides an objective analysis. 

However, repeated radiation from X-rays can cause biological damage to human tissues. From this point of view, 

there is a significant need to progress to quantitative non-invasive and non-destructive testing (NDT) methods to 

measure dental material and improve treatment options. This article focuses on applying microwave technology 

to characterize teeth and teeth replacements. Knowledge of microwave propagation in biomaterial with no 

defects, using a defined microwave frequency range, and subsequently comparing the result with defective 

material could provide a means of dental diagnosis without the risk of radiation for the patient, i.e. without X-

ray.  

OBJECTIVES: The primary objective of this study was to examine microwave technology in the field of dental 

medical diagnosis as a new NDT method.  

METHODS: The basic concept of applying microwave technology to characterize teeth in dental diagnosis was 

examined using a basic algorithm designed in the MATLAB programming language. Tests used dielectric 

properties of tooth and tooth decay and propagated electromagnetic (EM) waves to show different characteristics 

of chosen materials. 

RESULTS: The analyses of frequency dependent reflection and transmission coefficients of the chosen 

material, specifically teeth, at frequency range 0 GHz to 30 GHz, computed differences between healthy and 

defective dental material. 

CONCLUSION: Thus, this could be used in providing a dental diagnosis without exposing patients to radiation, 

i.e. without X-ray. The next stage will involve creating a complete model of a jaw with teeth, and designing a 

sensor for crack detection for comparisons using this basic algorithm. 

UDC Classification: 601 DOI: http://dx.doi.org/10.12955/cbup.v4.828 

Keywords: Dental diagnoses, microwave frequencies, transmission coefficients, reflection coefficients, tooth.

 

Introduction 

The non-destructive testing (NDT) using microwave technology for material characterization involves 

two basic types: resonant and non-resonant methods. Of these, resonant methods provide the more 

accurate knowledge of the dielectric properties over a limited frequency range or with a predetermined 

transmission frequency. The general review aspects of electromagnetic (EM) properties of material, 

being impedance, speed of waves in materials, permittivity, and permeability are detected by non–

resonance methods, though the latter is limited by frequency range (Faktorová et. al., 2015). The EM 

properties of material are derived from the partial reflection impact of incident wave at an interface 

between two materials. For this, the tested material has to be placed directly under the wave of 

transmission for the reflected and transmitted energies to be collected (Faktorová & Isteniková, 2011). 

Coaxial, metallic waveguide, dielectric waveguide, planar transmission line, or free space can serve as 

the transmission line. The EM waves propagate in two ways, first by a free–space method that 

operates in the EM far–field using antennas, and second by the waveguide methods that operate in 

the EM near–field using coaxial cables, micro-strip lines, and cavity resonators (Zoughi, 2012). An 

analysis of the behavior and interaction of EM waves in any human tissue is useful for determining 

tissue characteristics for medical purposes.  

Signal Analysis Technique 

Our aim is to analyze and test biomaterials using microwave frequencies. With these, it is usual to 

include the sample in a transmission line assembly, organized so as to analyze one or more of it is 
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scattering parameters (S-parameters), which are a function of the dielectric properties (Faktorová & 

Isteniková, 2011). The S-parameters express changes in EM energy propagating through a multiport 

transmission line. When the EM wave meets impedance, the line's characteristics change. These S-

parameters express the response to reflected (S11, S22) and transmitted (S12, S21) EM signals at each 

port. Due to the absorptions of EM energy in normal transmission, a variety of peaks may appear in 

the S-parameters. This type of analysis might show that frequencies (measured in gigahertz, GHz) can 

detect the presence and composition of certain material (Papezova & Faktorova, 2016). 

Figure 1: Graphical representation of electromagnetic wave distribution in the radio frequency 

network 

 

Source: Authors 

The transmission coefficient, T, is the vector ratio of transmitted wave (B) to the incident wave (R). 

The reflection coefficient, , a ratio of reflected wave (A) to the incident wave (R), can be defined as 

a vector quantity with both magnitude and phase as the ratio of wave. The following Equations 1 and 2 

express the coefficients that are shown in Figure 1: 

R

B
T     (1) 

R

A
   (2) 

Defining the patterns for examining tooth tissue 

Dielectric properties have values depending on the frequency range. For this purpose, we selected the 

microwave frequency range 0 GHz to 30 GHz. The anatomical structure of teeth comprises precisely 

defined dimensions of individual parts (Sakaguchi & Powers, 2012). Each anatomical part and their 

associated dielectric properties at microwave frequency (0 – 30 GHz) are shown in Table 1.  

From this table is clear that the technology analyzes a tooth as a two-layered structure, because 

dielectric properties of dentine and enamel are detectable. The technology also detected the structure 

of gingiva and root. The basic dimension was defined in the algorithm as 6 × 10-3 m layer of crown 

and 15 × 10-3 m layer for cervix and root. 

It was necessary to define the complex permittivity of every part of the layer in the algorithm. After 

relevant formatting of the expression, we calculated the complex relative permittivity with Equation 3:  

 1

S.mr







 j   (3) 
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Where: 

  = Complex relative permittivity [-], 

r  = Relative permittivity [-], 

  = Conductivity [S.m-1], 

 = Angular frequency of harmonic EM wave [s-1]. 

Permittivity describes the interaction of a material with an electric field E. 

Table 1: Dielectric properties of each part of a human tooth at microwave frequency (0 – 30 GHz) 

Tissue  Conductivity 

[ ]  

Permittivity 

[ r ] 

Loss tangent 

[ tg ] 

Dentine (crown) 1.0 × 10-3 8.1 - 8.6 0.14 

Enamel (crown) 1.0 × 10-5 7.6 - 8.5 0.07 

Gingiva (cervix) 1.0 × 100 12.0 0.52 

Root (bone) 9.5 × 10-1 12.0 0.52 
 

Source: Hoshi, Nikawa, Kawai, and Ebisu (1998), Faktorová and Isteniková (2011) 

Reflection and Transmission Characteristics of the Two-Layered Tooth Structure 

Using the basic relevant parameter, we analyzed the physical EM wave propagation through the 

structure described above. In this study, we were focused on analyzing the magnitude of the reflection 

coefficient, S11, and the transmission coefficient, S21. 

Spectral analysis was chosen for interpreting the results of the EM wave propagation through 

biological structure. This gave a better understanding of the spread of EM waves through the object by 

using a spectrogram with “color bar” to show the penetration of depth (Babusiak, Borik, & Gala, 

2014). The resultant scattering parameters of a healthy two-layered human tooth structure are shown at 

Figure 2.  

Figure 2 shows the reflection coefficient of the chosen structure, which oscillated in the frequency 

range 8 GHz to 22 GHz. The oscillation was due to the two-layered nature of the tooth structure. The 

legend for the depth of penetration in the color map, on the right in Figure 2a and 2b, depicts red as the 

greatest penetration of EM waves in the object. The greatest penetration of EM waves is from 25 GHz 

to 30 GHz in a healthy tooth. 

Figure 2: S-parameters of two-layered tooth structure: a) S11 parameter, b) S21 parameter 

 

Source: Authors 

The transmission coefficient (Figure 2b) refers to a significant decrease in tare of the structure. This 

decrease is indicated by marked attenuation of EM waves. The maximum depth of penetration is seen 

at the lowest frequencies, i.e. 2.5 GHz. 
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Reflection and Transmission Characteristics in Two-Layered Tooth Structures with Decay 

The analysis of the S-parameters in tooth tissue with decay is realizable after the analysis of the S-

parameter in healthy tooth tissue (as described above). The algorithm was modified for decay with 

tooth decay defined as 1 × 10-3 thickness, with complex relative permittivity of 6.04 – 2.64j, (j is the 

imaginary part of complex permittivity, which is related to the loss of energy within detected object), 

(Hoshi et al., 1998). Differences between the reflection coefficient in healthy tooth tissue and that of 

tooth tissue with decay were evident. The reflected waves were mostly absorbed in tooth decay at 2.8 

GHz. On the other hand, the greatest penetration of EM waves into the decay occurred at 6.7 GHz, as 

shown by the transmission coefficient (Figure 3b).  

Figure 3: S- parameters of two-layered tooth structure with decay: a) S11 parameter, b) S21 parameter 

 

Source: Authors 

Conclusion 

The EM properties of material can be derived from the partial reflection impact of the incident wave at 

the interface between layers using the reflection and transmission coefficient of the EM wave incident 

on the heterogeneous structure. The coefficients can give information about the quality of contact 

between two materials with different dielectric properties. The occurrence of some changes between 

both materials causes change in the reflection coefficient of electromagnetic wave.  

From this research, it is possible to determine the dielectric properties of each kind of material, which 

might act as the foundation for biocompatible material, as well as the dielectric properties of 

biocompatible materials.  

References  

Babusiak, B., Borik, S. & Gala, M. (2014). Bio-amplifier with Programmable Gain and Adjustable Leads for Basic 

Measurement of Bioelectric Signals. In Information Technologies in Biomedicine, Volume 4 (pp. 249-260). Springer 

International Publishing. 

Faktorová, D., Pápežová, M., Savin, A., Steigmann, R., Nový, F., & Bokůvka, O. (2015). Microwave Resonant Methods for 

Bone Replacement Biomaterials Testing. Procedia Engineering, 100, 1686-1695. 

Faktorová, D., & Isteniková, K. (2011). Modelling of scattering parameters in biological tissues. In: Electrical Review, Vol. 

87, No. 5, 2011. pp. 34-36. 

Hoshi, N., Nikawa, Y., Kawai, K., & Ebisu, S. (1998). Application of microwaves and millimeter waves for the 

characterization of teeth for dental diagnosis and treatment. Microwave Theory and Techniques, IEEE Transactions 

on, 46(6), 834-838. Lahm, K. (2008). Inmate-on-inmate assault: A multilevel examination of prison violence.  

Papezova, M., & Faktorova, D. (2016). Microwave nondestructive testing of dental materials. International Journal of 

Applied Electromagnetics and Mechanics, (Preprint), 1-7. 

Sakaguchi, R. L., & Powers, J. M. (2012). Craig's restorative dental materials. Elsevier Health Sciences, 5-18. 

Zoughi, R. (2012). Microwave non-destructive testing and evaluation principles (Vol. 4). Springer Science & Business 

Media, 13-18. 



CBU INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 

MARCH 23-25, 2016, PRAGUE, CZECH REPUBLIC  WWW.CBUNI.CZ, WWW.JOURNALS.CZ 

 

 662 

HEALTH PROTECTION OF PRISONERS IN THE REPUBLIC OF MACEDONIA 

Tanja Jovanovska1, Biljana Kocić2,Viktorija Proanovska-Stojčevska3, Domnika 

Rajchanovska4, Izabela Filov5, Biljana Bogdanova6 

 

Abstract  

INTRODUCTION: Prisoners’ health is one of the major challenges of public health systems because of 

prisoners’ greater care needs due to the poor economic conditions connected to the numerous risks and higher 

morbidity and mortality related to incarceration. Malnutrition, infectious diseases, overcrowding, strict custodial 

physical infrastructure, and limited access to basic health services, among other factors, contribute to a 

worsening of the physical and mental health of prisoners 

OBJECTIVES: This study aimed to ascertain leading health problems, care needs, and the degree of health 

protection used in the prison population of the Republic of Macedonia.  

METHODS: The research is a cross-sectional study of the prison population, composed of 550 prisoners, with 

100 situated in Bitola’s prison, 100 in the prison of Prilep, 50 women imprisoned in the women’s section of the 

correctional institution, Idrizovo, and another 300 prisoners from Idrizovo.  

RESULTS: The most important reasons for causing illness amount examinees were the conditions in prison (as 

considered by 73.0% of respondents), drug use (by 50.4% of respondents), stress (by 45.6% of respondents), and 

improper nutrition (by 43.6% of respondents). 

CONCLUSION: Findings suggest a poor health status for prisoners due to specific problems and care needs. 

UDC Classification: 614.4  DOI: http://dx.doi.org/10.12955/cbup.v4.829 

Keywords: prisoners; health care; health services; infectious diseases; chronic diseases. 

 

Introduction 

Prisoners’ health is an important challenge of public health systems because of the specific needs and 

poor socio-economic conditions connected to numerous risks and higher morbidity and mortality 

arising from incarceration (Galea & Vlahov, 2002; Butler, Kariminia, Levy & Murphy, 2004; 

Greenberg & Rosenheck, 2008). There is strong evidence indicating prisoners have higher rates of 

mental and physical disorders and a higher risk of suicide than the general population (Pratt, Piper, 

Appleby, Webb & Shaw, 2006; Watson, Stimpson & Hostick, 2004). Prisoners also have higher 

degrees of anxiety, sleeping problems, and depression than the general population (Condon, Hek & 

Harris, 2007). Comorbidity of mental health problems and disorders because of drug abuse are also 

more frequent (Norwegian Ministry of Justice and the Police, 2008; Sirdifield, Gojkovic, Brooker & 

Ferriter, 2009). Additionally, prisoners are under a higher risk of death after leaving prison, mainly 

during the first fortnight, with the greatest risk factors for previous prisoners being drug overdose, 

cardiovascular disease, murders, and suicides (Binswanger et al., 2007; Rosen, Schoenbach & Wohl, 

2008). Infectious diseases such as HIV and Hepatitis B and C infections are especially prevalent. 

Asthma and chronic pulmonary disease are among the more frequent physical disorders (Kjelsberg & 

Hartvig, 2005). In spite of higher morbidity, it is known that prisoners abuse health services 

(Howerton et al., 2007; Skogstad, Deane & Spicer, 2006) and disregard health services when they are 

not in prison. They are not sufficiently aware of services available to all (Mitchell & Latchford, 2010). 

Persons with an inferior health status are generally represented among those who have contact with the 

criminal legal system (Freudenberg, 2002). Prisons are actually a concentrative mechanism for 

relatively unhealthy persons, partly because of behaviors and structural factors that lead to poor health 
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(e.g. drug and alcohol use). Prisons facilitate wider unpleasant conditions through its culture and these 

normalize harmful behaviors that affect health, such as smoking, drug injecting, and violence. In many 

environments, prisons cause exacerbation of existing health conditions in prisoners who become less 

mental and physically healthy than on entering the prison (Smith, 2002; National Commission on 

Correctional Health Care, 2002). Malnutrition, infectious diseases, over amassment, severe custodian, 

and physical infrastructure contribute to worsening of physical and mental health status of prisoners 

(Golembeski & Fullilove, 2008; Awofeso, 2005). Extreme impact from worsening health conditions is 

also reflected in the higher number of death cases while under institutional control, and this is a 

phenomenon that is closely related to worsening of prisoner mental and physical health.  

The aim of this paper is to establish the leading health problems, health needs, and degree of 

utilization of health protection in the prison population of the Republic of Macedonia. 

Material and Methods 

The research is a cross-sectional study of prison population, composed of 550 prisoners, with 100 

situated in Bitola’s prison, 100 from the prison of Prilep (the entire prison population), 50 women 

from the women’s section of the correctional institution of Idrizovo, and another 300 prisoners from 

Idrizovo. 

Inclusive criteria were: age (18 years and above) and the duration of stay within the correctional 

institution (minimum 3 months). Exclusive criteria were: age (less than 18 years) and staying in the 

institution with institutional sanctions less than 3 months. 

The research instrument involved an authorized questionnaire for each gender. The questionnaire was 

composed of three parts for both genders. The first part contained questions of general demographic 

characteristics and socio-economic status (11 questions). The second part contained questions about 

health assessment and knowledge about health (8 questions). The third part contained questions about 

utilization of health service in prisons (7 questions). The questionnaire for females contained one more 

part, which was related to health protection specifics for women (7 questions). 

The data were collected from the questionnaires completed by the prisoners after they received 

introductory explanations. Participation in the study was voluntary for examinees and all could freely 

cancel their participation in the study without negative consequences. 

The statistical elaboration and data analyzes involved appropriate methods of correlation, proportion, 

and statistical rate series on qualitative results, with measures of dispersion (standard deviation and 

standard error) used in analyzing quantitative data. Statistical signification of differences in the series 

with both qualitative and quantitative data was confirmed after testing hypotheses by Pearson’s chi-

squared test, using p < 0.05. The results are presented in graphs and tables, and tests were performed 

using the statistical package for social sciences (SPSS), version 14. 

Ethics 

The study summary, questionnaires of informative agreement, and questionnaires used during the 

research were approved by the Ethics Commission of Medical Investigation at the medical faculty in 

Skopje and the Institution of Performing Sanctions at the Ministry of Judicature in the Republic of 

Macedonia. 

Results 

From 550 examinees, 54.50% males were imprisoned in Idrizovo near Skopje, 18.20% of males were 

in Prilep’s prison, 18.20% in Bitola’s prison, and 9.10% of females at the women’s prison in Idrizovo. 

The average age of male prisoners was 31.9 ±8 years and that of female prisoners was 35.5 ±11.3 

years; most prisoners of both genders had limited education (57.6% of males and 48.0% of females). 

Secondary education degrees were found among 37.6% of males and 44% of females. Higher 

education with experience was found in 4.8% of males and 8% of females. Most of the prisoners were 

unemployed (56.2% of males and 48.0% of females), and 22.4% of males and 28% of females were 

registered as employed prior to imprisonment. Self-employment was found in 20% of males and 16% 

of females. The difference in reponses between unemployed and other modalities for each gender was 

found to be statistically significant at p < 0.05. The average duration of punishment for male 
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examinees was 60.4 ±53.5 months, but ranged from 3 to 360 months. The average duration of 

punishment for female examinees was 53.6 ±46.9, but ranged from 6 to 240 months. 

Table 1 presents the distribution of examinees according to gender and registered medical condition. 

For male prisoners, the main registered conditions were anxiety (32.8%), hypertension (23.8%), 

chronic bronchitis (15.0%), hepatitis B and C (15.0%), followed by kidney disease (14.2%), sexual 

disease (7.8%), diabetes (3.6%), infarction (3.2%), and other conditions represented in less than 2.4% 

of examinees. 

Table 1: Distribution of examinees according to gender in terms of a registered medical condition (in relation 

to that whether an illness is discovered) 

Disease Males Females 

No Yes No Yes 

N % N % N % N % 

Hypertension 381 76.2 119 23.8 32 64.0 18 36.0 

Diabetes 482 96.4 18 3.6 49 98.0 1 2.0 

Infarction 484 96.8 16 3.2 45 90.0 5 10.0 

Cerebrovascular insult 495 99.0 5 1.0 49 98.0 1 2.0 

Chronic bronchitis (asthma) 425 85.0 75 15.0 39 78.0 11 22.0 

Kidney disease 429 85.8 71 14.2 39 78.0 11 22.0 

Chronic nervousness 

(anxiety) 

336 67.2 164 32.8 26 52.0 24 48.0 

Cancer 492 98.4 8 1.6 49 98.0 1 2.0 

Tuberculosis 488 97.6 12 2.4 49 98.0 1 2.0 

Hepatitis B, Hepatitis C 425 85.0 75 15.0 43 86.0 7 14.0 

Sexual disease 461 92.2 39 7.8 42 84.0 8 16.0 

Source: Author  

The majority of male prison examinees (73.0%) considered that the most important cause for 

developing a medical condition was prison conditions; while 50.4% considered taking drugs, 45.6% 

stress, and 43.6% malnutrition as the reason for such. Female examinees considered the three most 

important causes for developing a medical condition were anxiety (84.0% of respondents), 

malnutrition (74.0% of respondents), and prison conditions (74.0% of respondents; Table 2). 

Most male examinees (44.8%) considered health services as available when they needed them, but not 

always; 31.8% considered the services as always available; while only 23.4% considered these to be 

unavailable. Most female examinees (66.0%) considered health services to be available when needed, 

but not always; 20.0% considered them as always being available; while 14% considered them 

unavailable. The difference among responses for both gender cases was statistically significant at p < 

0.05 (chi square = 2.09; df = 1; 95% Confidence Interval = 9.00313.841), with a weak correlation, 

phi coefficient = 0.2 (Table 3). 

As for when the dentist was needed, 38.6% of male examinees considered this service to be 

unavailable; 38.6% as available when needed but not always; while 22.8% considered it as always 

available. Female prison examinees (62.0%) considered the dentist as being available when needed, 

but not always; 26.0% as always available; but 12% considered this service as unavailable. The 

difference among responses for both gender cases was statistically significant at p < 0.05 (chi 

square=9.112; df=1; 95% Confidence Interval = 25.013-65.112), with a weak correlation, phi=0.23 

coefficient. 

In terms of whether female examinees had seen an available gynecologist during their     

imprisonment, 56.0% answered yes but not always, while 42% answered always. The results showed 

42.0% of cases had a Papanicolau test more than 12 months ago; 18.0% had one within the last 12 

months; and 30.0% could not remember when their last test was done. Of the examinees, 52.0% had 

never had a mammography, 20.0% had never heard of it, and 14.0% had undergone one over 12 

months ago. 
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The data obtained about general health conditions, as a result of self-assessment among prisoners in 

the Republic of Macedonia, showed 63.2% of male examinees considered their health to be “good”, 

while 36.8% considered it “not good”. The difference among responses was statistically significant at 

p = 0.0000. The results also showed 46% of female examinees considered their health as good, while 

54.0% considered it to be not good. The difference among responses in this respect was not 

statistically significant, with a p > 0.05. Compared to 12 months ago, 74.0% of male and 58.2% of 

female examinees considered their health to be worse. Examinees from both genders occasionally 

followed themes connected to health, generally on TV, radio, and newspapers (47%, 46.4%, 36.6%, 

and 54.0%, 34.0%), but for many, brochures, posters and organized lectures (56.2%, 67.6% and 52% 

and 68%) were not available. Examinees’ opinions from both genders concerning some inference to 

health were divided among those who consider nutrition, physical activity, smoking, drinking alcohol, 

drug addiction, and risky sexual behavior as very important, and those who were not aware or had no 

opinion of such. 

Table 2. Distribution of examinees according to gender in relation to opinions on the three most 

important reasons for developing a medical condition (becoming ill in prison 

Reasons Males Females 

N % N % 

Malnutrition 218 43.6 37 74.0 

Anxiety 228 45.6 42 84.0 

Prison conditions 365 73.0 37 74.0 

Hard work 18 3.6 6 12.0 

Corporal punishment 61 12.2 3 6.0 

Smoking 61 12.2 2 4.0 

Drug abuse 252 50.4 7 14.0 

Alcohol consumption 21 4.2   

Risky sex behaviors  89 17.8 2 4.0 

Insufficient health protection 149 29.8 11 22.0 

Other 28 5.6 3 6.0 

Source: Author 

   

Table 3. Distribution of examinees according to gender in relation to whether they have access to 

medical staff as needed (differences significant at p < 0.05; χ2 = 2.09; df = 1; 95% CI = 9.003–

13.841; Phi coefficient = 0.2) 

Access Males Females 

N % N % 

No 117 23.4 7 14.0 

Yes, but not always 224 44.8 33 66.0 

Yes, always 159 31.8 10 20.0 
df: degrees of freedom; CI: confidence interval 

Source: Author 

Discussion 

In the previous study conducted among prisoners in both prisons of the Republic of Macedonia, 

regarding HBV, HCV, and HIV, infections, the total prevalence of HCV was 0.20; total prevalence of 

HBV 0.17, and that of co-infection of HCV/ HBV was 0.07 (7%), from 200 examinees (Jovanovska, 

Kocic, Prodanovska-Stojcevska & Isjanovska, 2013). The research was conducted in three correctional 

facilitates in the Republic of Macedonia (Prison in Skopje, Prilep, and Bitola) and indicated significant 

higher prevalence of HCV and HBV infections in prisoners compared to general population 

(Jovanovska, Kocic & Prodanovska-Stojcevska, 2014). 
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The results of this cross-sectional study shows that the male prison examinees considered that the most 

important reason for disease emergence in prisons was the prison conditions (73.0% of respondents), 

followed by drug abuse (50.4% of respondents), stress (45.6% of respondents), and then malnutrition 

(43.6% of respondents), whereas 84.0% of female examinees considered stress and malnutrition 

equally as the cause, and 74.0% of females the prison conditions. 

In terms of health protection, 44.8% of male examinees and 66.0 of females considered it as available 

when needed but not always; 31.8% of males and 20.0% of females considered it as always available, 

but 23.4% of males and 14% of females considered it as unavailable. One third of them considered 

that they had the doctor or other health staff available on the very same day they needed their service, 

while only 6.6% of males and 20% of females considered the doctor as being unavailable. The highest 

per cent of visits to the doctor were because of illness or medicinal requirements. Every fourth 

prisoner considered the dentist as always being available, but a higher per cent of male examinees 

(38.6%) considered the dentist as being unavailable. As for the reproductive health of women, 98.0% 

of women had a positive opinion, i.e. the gynecologist was always available. Similar results were 

obtained during research in the Republic of Serbia (Research among populations at increased risk of 

HIV among people living with HIV, 2008). In Serbian prisons, every third prisoner confirmed that 

health protection was always available; every second prisoner attended the doctor because of illness; 

every fourth confirmed the dentist as always available; and more than one third of prisoners expressed 

satisfaction with health staff relations. 

A study about self-assessment of health status and how the availability of health services in an 

example regarding prisoners in Italy was the first attempt of a health status self-assessment. Results 

confirmed former studies in that prisoners have their own opinion about poor health, high morbidity 

rate, and the frequency of visiting prison health services (Nobile, Flott, Nicotera, Pileggi & Angelillo, 

2011). 

In the USA, half of newly admitted prisoners considered their health to be “good”, “satisfactory “, or 

“bad” (Conklin, Lincoln & Tuthill, 2000). However, in another study, none of the male prisoners 

considered their health as “bad”, with 20% considering it as “satisfactory”, and 53%, as “good”. 

Schnittker and John (2007) suggest that imprisonment might have a negative effect upon prisoners’ 

health, especially after liberation, because while being under control they could not develop normal 

function and range in health, and also the time being in prison has a negative influence upon social 

integration, especially with their families.  

The prison population in the United States has quadrupled in the last 25 years and now they 

have more prisoners per capita than in any other nation. Worldwide, imprisonment per 100 

000,  30 is from India, to 75 from Norway, 119 from China, 148 from United Kingdom, 628 

from Russia and 750 from the USA (King’s College London, 2008). At the moment there are 

almost 2.3 million prisoners in the USA (1% of adults in USA), that must rely on prison 

guards for prison care (US Bureau of Justice Statistics, 2008). Even though the prisoners have 

constitutional rights for health care, according to the Eight Amendment about prohibition of 

“cruel and unusual punishment”, occasional scandals and previous studies as well indicate that 

access of prisoners to health protection and a quality of that as well is very often deficient 

(Clemmitt, 2007; Wilper et al., 2009).  

Quoting poor conditions in prison system of California, the Federal Court has taken down prison 

health care from state control (Moore, 2008). Still there are few representative findings about health 

and health care of American prisoners.  

Prisoners have high rate of chronic internal conditions especially viral infections. Additionally, 

drug abuse and mental disorders are frequent among prisoners (Freudenberg, 2001; National 

Commission on Correctional Health Care, 2008). So far there is no any acknowledged study 

analyzing prevalence of general chronic conditions, access of internal and psychiatric care 

among prison population in total. As of that, the prevalence of selective chronic diseases, 

access to health and prior and post-prison psychiatric treatment of prison population in the 

United States is being demanded (Wilper et al., 2009). 

Findings suggest that prisoners have a poor health status because of specific problems and care 

needs. Prison health services are almost equivalent to those provided in the community.  
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But the prison system seldom provides programs aimed at health promotion or facilitating social 

reintegration, correction of risky behavior, and appropriate long term health effects of prisoners. 

Conclusion 

Health care for prisoners was surveyed in three penitentiary institutions in the Republic of Macedonia. 

The most common causes of diseases are: drug abuse, stress and improper diet (lack of nutrition). 

Consequently, the most frequent diseases are: chronic anxiety and high blood pressure. The coverage 

by preventive programs is low. Therefore, there is a need to promote standardization and ensure wide 

availability of diagnostic tests that allow early diagnosis. Adequate implementation and therapeutic 

procedures have been imposed. 
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THE RELATION BETWEEN PSYCHOSOCIAL WORK FACTORS AND 
MUSCULOSKELETAL SYMPTOMS AMONG COMPUTER WORKERS 

Viktorija Prodanovska-Stojcevska1,Jovica Jovanovic2, Tanja Jovanovska3, Domnika 

Rajchanovska4, Izabela Filov5, Biljana Bogdanova6 

 

Abstract 

INTRODUCTION: Several epidemiological studies have shown that intensive computer work and other factors 

of work organization, involving physical and psychosocial exposure to computer work, are associated with 

increased risk of neck and upper extremity disorders.  

OBJECTIVES:The aim of this study is to present psychosocial work factors and their relationship to 

musculoskeletal symptoms among computer workers.  

MATERIAL AND METHODS: The Copenhagen Psychosocial Questionnaire (COPSOQ) for assessing 

psychosocial factors at work was used to assess 800 computer workers.  

RESULTS: The results showed that most respondents often worked at a high pace; sometimes received support 

from superiors, and were little satisfied with work. There was a positive correlation (r = 0.3) between 

quantitative demands at work and neck symptoms.  

CONCLUSION: Particular attention should be paid to psychosocial factors of the work environment, especially 

those with a significant high risk of workers acquiring musculoskeletal symptoms, in relation to assistance in the 

work environment, management, workload, and increasing autonomy at work. 

UDC Classification: 614.8 DOI: http://dx.doi.org/10.12955/cbup.v4.830 

Keywords: computer workers, psychosocial factors, musculoskeletal symptoms.

 

Introduction 

Several epidemiological studies have shown that intensive computer work and other factors related to 

work organization, involving physical and psychosocial exposure to computer work, are associated with 

increased risk of neck and upper extremity disorders (Sumathy & Raju, 2010). Studies of modern 

working conditions report substantial changes in work organization and content, concerning factors of 

downsizing, just-in-time jobs, time pressure, job demands, and decision latitude (Aronsson, 1999; 

Harenstam et al., 2000). Largely, these changes concern modern computerized work. The psychosocial 

work environment constitutes an important part of an ergonomics evaluation of a workplace. In a 

participatory process, it is important that workers have the opportunity to explain and describe their 

psychosocial work situation and identify problems affecting them. Increasing evidence suggests that 

exposure to adverse work organizational characteristics, such as high performance demands, coupled 

with low levels of job control, and low workplace social support, place individuals at increased risk of 

stress and illness (Karasek&Theorell, 1990; Johnson& Hall, 1994).  

There is growing evidence within the occupational health literature that psychosocial work factors 

influence the development of musculoskeletal problems, including low back and upper extremity 

disorders (Bongers, Kremer & Lack, 2002).  

Psychosocial work factors are defined as aspects of the work environment (such as work roles, work 

pressure, and relationships at work) that can contribute to the experience of stress among individuals.  

The National Institute for Occupational Safety and Health (NIOSH) first suggested evidence of the 

relationship between workplace psychosocial factors and upper extremity musculoskeletal problems 
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from their exploratory research (Sumathy & Raju, 2010). Results of this research indicated that Video 

Display Unit (VDU) operators, who reported less autonomy and role clarity and greater work pressure 

and management control over their work processes, reported more musculoskeletal problems than their 

counterparts who did not work with VDUs.  

Musculoskeletal complaints (MSCs), primarily neck, shoulder, and back pain, are the main 

occupational ailments. It is well known that unfavorable psychosocial work conditions add to the risk 

of MSCs (Aries et al., 2001; Hoogendoorn,van Poppel, Bongers, Koes, &Bouter, 2000; Sumathy& 

Raju, 2010). Self-reported demands, control, and social support have been used as indicators of 

psychosocial work conditions (Karasek& Theorell, 1990). According to Baron and Kenny (Sumathy& 

Raju, 2010), a mediating role of the affective stress response means that there is a relationship between 

psychosocial work conditions and MSCs, i.e. higher demands and lower control or social support 

increases the risk of MSCs. In addition, there is a relationship between psychosocial work conditions 

and affective stress, i.e. higher demands and lower control or social support increase the risk of 

negative affective stress responses. Furthermore, the relationship between psychosocial conditions and 

MSCs is eliminated (complete mediation), or at least significantly reduced (partial mediation), by 
administering effective responses. 

The National Institute for Occupational Safety and Health (NIOSH, 1997) outlines five psychosocial 

factors that are related to back and upper extremity disorders: job satisfaction, intensified workload, 

monotonous work, job control, and social support. 

The aim of this study is to present the psychosocial work factors and their relationship to 

musculoskeletal symptoms among computer workers.  

Material and Methods 

This research represents a cross-sectional study of computer operators. Prior to starting, researchers 

obtained the relevant permit from the necessary authority of the institution through which the research 

was conducted. The study included 800computer operators, employed across several institutions in 

Bitola, in the Republic of Macedonia. 

The questionnaire developed to survey these employees was based on the Nordic questionnaire 

(Kuorinka et al., 1987) and parts of the Copenhagen Psychosocial Questionnaire 

(COPSOQ;Kristensen, 2002).  

The standardized Nordic questionnaire applies to epidemiological studies for detecting back, neck, and 

shoulder pain, but does not apply to clinical diagnosis (Crawford, 2007). 

The Nordic questionnaire can serve as either a questionnaire or a structured interview. The reporting 

of skeletal muscle discomfort is significantly higher when the questionnaire is part of a study focused 

on musculoskeletal problems and other work factors rather than it being part of a periodic health 

examination of employees (Andersson, Karlehagen & Jonsson, 1987). 

The COPSOQ is a questionnaire of varying lengths, depending on whether it is for the assessment of 

psychosocial factors at work, the health status of workers, or for specific individual reasons. Its main 

purpose is to enhance research and help implement practical interventions at a workplace (Kristensen, 

Hannerz, Høgh & Borg, 2005). The concept of the questionnaire for psychosocial assessment in the 

workplace is valid and reliable, and is an internationally recognized tool for researching and 

implementing intervention at a workplace. It is also comprehensive and includes relevant measures, 

and according to some theories, is an important factor in the workplace. There are several versions to 

facilitate communication between different researchers in areas related to the assessment of health and 

living conditions at a workplace (Kristensen, Hannerz, Høgh & Borg, 2005).  

Data analysis was performed using the statistical program, STAT FOR WINDOWS, with results given 

as proportions of the arithmetic mean and standard deviation. The statistical significance level was 

p<0.05. Descriptive statistics and cross correlations of the psychosocial questionnaire results were 

performed using STATA11 © Statacorp. 

Results 

The research was conducted with 800 respondents, whose daily work included mandatory computer 

operation for at least one hour. Everyone were aged 42 ±10.76 years. Of these respondents, 54% were 

http://www.ncbi.nlm.nih.gov/pubmed?term=
http://occmed.oxfordjournals.org/search?author1=Joanne+O.+Crawford&sortspec=date&submit=Submit
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females and 46% were males; 28% had claimed musculoskeletal symptoms, and of these claimants, 

57% were females with average age of 41.91±11.72 years. A study into prevalence of symptoms 

experienced by respondents during the preceding 12 months demonstrated that most respondents had 

symptoms in the neck (23%), shoulder (18%), and, to a lesser degree, the elbow region (5%; 

Prodanovska-Stojchevska, Jovanovic & Jovanovska, 2015). 

Table 1: Descriptive statistics of the psychosocial questionnaire results from responses of 800 

computer workers 

Variable Observation Arithmeticmean 
Standard 
deviation 

Мin Max 

1. Do you get behind with your work? 

Always 800 0.010 0.111 0 1 

Often 800 0.028 0.164 0 1 

Sometimes 800 0.119 0.324 0 1 

Seldom 800 0.410 0.490 0 1 

Never 800 0.430 0.496 0 1 

2. Do you work at a high pace throughout the day?  

Always 800 0.200 0.390 0 1 

Often 800 0.380 0.480 0 1 

Sometimes 800 0.340 0.470 0 1 

Seldom 800 0.060 0.240 0 1 

Never 800 0.006 0.078 0 1 

3. Does your work put you in emotionally disturbing situations?  

Always 800 0.050 0.220 0 1 

Often 800 0.160 0.370 0 1 

Sometimes 800 0.390 0.488 0 1 

Seldom 800 0.270 0.440 0 1 

Never 800 0.118 0.320 0 1 

4. Can you influence the amount of work assigned to you? 

Always 800 0.113 0.318 0 1 

Often 800 0.188 0.390 0 1 

Sometimes 800 0.280 0.449 0 1 

Seldom 800 0.256 0.430 0 1 

Never 800 0.155 0.362 0 1 

5. Do you have the possibility of learning new things through your work? 

Always 800 0.230 0.420 0 1 

Often 800 0.308 0.460 0 1 

Sometimes 800 0.345 0.475 0 1 

Seldom 800 0.075 0.260 0 1 

Never 800 0.038 0.193 0 1 

6. Does your work require you to take the initiative? 

Always 800 0.210 0.410 0 1 

Often 800 0.285 0.451 0 1 

Sometimes 800 0.387 0.487 0 1 

Seldom 800 0.069 0.253 0 1 

Never 800 0.043 0.204 0 1 

7. Do you feel that the work you do is important? 

Always 800 0.043 0.204 0 1 

Often 800 0.430 0.490 0 1 

Sometimes 800 0.380 0.480 0 1 

Seldom 800 0.150 0.365 0 1 

Never 800 0.0130 0.116 0 1 

8. Does your work have clear objectives? 

Always 800 0.007 0.086 0 1 

Often 800 0.389 0.488 0 1 

Sometimes 800 0.430 0.495 0 1 

Seldom 800 0.164 0.370 0 1 

Never 800 0.011 0.105 0 1 

9. How often do you get help and support from your nearest superior? 

Always 800 0.006 0.0789 0 1 

Often 800 0.222 0.416 0 1 
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Sometimes 800 0.315  0.465 0 1 

Seldom 800 0.265  0.442 0 1 

Never 800 0.136 0.343 0 1 

10. Regarding your work in general, how pleased are you with your job as a whole, everything taken into 
consideration? 

Very satisfied 800 0.057 0.233 0 1 

Satisfied 800 0.256 0.437 0 1 

Little 800 0.654 0.476 0 1 

Unsatisfied 800 0.070 0.255 0 1 

Very unsatisfied 800 0.019 0.136 0 1 

11. Do you feel that your work drains so much of your energy that it has a negative effect on your private 
life? 

In very large extent 800 0.157 0.364 0 1 

Large extent 800 0.376 0.485 0 1 

Somewhat 800 0.250 0.433 0 1 

To a small extent 800 0.212 0.409 0 1 

To a very small extent 800 0.171 0.377 0 1 

12. Are conflicts resolved in a fair way? 

In very large extent 800 0.352 0.478 0 1 

Large extent 800 0.377 0.485 0 1 

Somewhat 800 0.062 0.242 0 1 

To a small extent 800 0.035  0.184 0 1 

To a very small extent 800 0.135  0.342 0 1 

13. Is the work distributed fairly? 

In very large extent 800 0.302 0.460 0 1 

Large extent 800 0.409 0.492 0 1 

Somewhat 800 0.084 0.277 0 1 

To a small extent 800 0.066 0.254 0 1 

To a very small extent 800 0.165  0.371 0 1 

14. In general, would you say your health is 

Excellent 800 0.300 0.458 0 1 

Very good 800 0.436 0.496 0 1 

Good  800 0.080 0.271 0 1 

Fair 800 0.016 0.126 0 1 

Poor 800 0.015  0.122 0 1 

15. How often have you been emotionally exhausted? 

All the time 800 0.155  0.362 0 1 

A large part of the time 800 0.417 0.493 0 1 

Part of the time 800 0.327 0.470 0 1 

A small part of the time 800 0.082 0.275 0 1 

Not at all 800 0.030 0.171 0 1 

16. How often have you been stressed? 

All the time 800 0.149 0.356 0 1 

A large part of the time 800 0.377 0.485 0 1 

Part of the time 800 0.35   0.477 0 1 

A small part of the time 800 0.094 0.292 0 1 

Not at all 800 0.006 0.079 0 1 

17. How often have you feel sad? 

All the time 800 0.056 0.231 0 1 

A large part of the time 800 0.266 0.442 0 1 

Part of the time 800 0.427 0.495 0 1 

Not at all 800 0.244 0.430 0 1 

18. How often have you are in a bad mood? 

All the time 800 0.007 0.086 0 1 

A large part of the day 800 0.040 0.196 0 1 

Part of the day 800 0.315  0.465 0 1 

Not at all 800 0.507  0.500 0 1 

Source: Author 

In addition, issues relating to the measurable demands in the workplace positively correlated to 

appearance of symptoms in the wrist and hand (r<0.3).  
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Table 2. Cronbach’s alpha inter-correlation scale 

The average variance between the questions 0.0063 

Number of answers  88 

Cronbach's alpha coefficient  0.8081 

Source: Cortina (1993) 

Discussion 

The results of the Nordic questionnaire from previous studies showed that the most prevalent 

symptoms in computer workers are in the neck (48%), upper back (48%), and the lower part of the 

back (42%) areas (Prodanovska-Stojchevska, Jovanovic, Jovanovska & Isjanovska, 2012). These 

results relate to potential risk in the relationship between posture and appearance of musculoskeletal 

symptoms in computer operators, and show that the workers most affected are those who maintain the 

same posture and perform repetitive tasks while working throughout the day, with their head bent over 

in front of the computer (Prodanovska-Stojchevska, Jovanovic & Jovanovska, 2015).  

The analyses of the psychosocial questionnaire results involving 800 computer operators showed that 

the largest number of respondents never delayed their work, often worked at a high pace, and felt 

emotional stressed. They were sometimes affected by the amount of work that had to be performed 

and sometimes had the opportunity to influence new businesses. They felt they could sometimes show 

initiative; often believed that their work was important; and that their jobs had clearly defined goals. 

Further, they sometimes received support and help from their manager, were only slightly satisfied 

with their work, and considered their work drained them of energy and negatively affected their 

personal life to a large extent. They largely resolved conflicts in a fair manner, and considered their 

job as properly distributed and their health as very good. For most of the working time, they felt 

emotionally exhausted, and usually exerted a lot of effort, felt sad sometimes, but were never in a bad 

mood.  

Psychosocial factors in the workplace are one of the most important topics in the modern world 

(European Commission Guidance on work-related stress, 2000; Cox, Griffiths & Rial-González, 2000; 

Kompier, 2002; Paoli & Merllié, 2001; Kompier, 2003). A large number of reports and papers from 

the European Union (EU), regarding the exposure to psychosocial stress at work and significant 

consequences of stress in the workplace, indicate a strong interest by the whole of society in this 

problem. Among the consequences of stress that need emphasis, are musculoskeletal disorders, 

cardiovascular disease, mental illness, post-traumatic stress disorder, burnout, decreased quality of 

life, absenteeism, decreased motivation for work, and reduced productivity. The EU Member States 

refer to psychosocial factors as having a significant role in the work environment, and European 

institutes for the work environment estimate that psychosocial factors will be the most important field 

of research in the near future (European Agency for Safety and Health at Work, 2000; Marklund, 

2000). The National Institute for Occupational Safety and Health (1997) highlights five psychosocial 

factors associated with pain in the spine and upper limb disorders: job satisfaction, workload, 

monotonous jobs, job control, and social support. 

The cross-correlation analysis of psychosocial factors and symptoms among computer operators in this 

present study indicated a positive correlation between measurable indicators of employment (the rate 

at which work is being performed) and the onset of symptoms in the neck area, wrist , and hand. A 

similar correlation was found between emotional disturbance and intense effort at work with the 

appearance of symptoms in the shoulder regions of the computer operators surveyed.  

The relationship between psychosocial work factors and the occurrence of musculoskeletal symptoms 

in the upper extremities has been investigated by NIOSH (1997). Their results showed that computer 

operators, who are less autonomous and have greater work demands and higher external control over 

their work, suffer from musculoskeletal disorders more frequently than other workers (Smith, Cohen, 

Stammerjohn, 1981). 

Psychosocial factors have been analyzed in previous studies (Shahla, Bart, Amar & Rob A. de Bie, 

2009). Data show that increased demands of work, reduced opportunity to make decisions, work 

pressure, increased exertion, job dissatisfaction, and lack of social support from colleagues and 
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superiors are important risk factors for the occurrence of upper limb disorders (Eltayeb, Staal, Hassan, 

& de Bie, 2009). 

A study, conducted in Norway, examined job requirements, control in the execution of tasks, social 

support, and effort at work. The results showed a correlation between the execution of difficult tasks in 

the workplace and the occurrence of symptoms in the neck and shoulders. These results are consistent 

with other prospective studies in which the jobs requirements were shown as risk factors in the 

occurrence of pain in the neck area (Eltayeb et al., 2009; Ariens, Bongers, Hoogendoorn, van der 

Wal& van Mechelen, 2002). 

Lena Karlqvist and associates (2002) have demonstrated in their study that there is a significant 

association between psychosocial factors and work exertion in terms of musculoskeletal symptoms in 

the neck and shoulders. Work effort correlated moderately with the appearance of symptoms in the 

neck and shoulder in several other studies (Bernard, 1997; Hagberg et al.,1995; Theorell, 1996). 

There is a large amount of evidence in literature indicating psychosocial factors in the workplace have 

a great role in the appearance of musculoskeletal symptoms and disorders. The results provided in this 

research are in accordance with those cited in other written material on this topic.  

Conclusion 

The psychosocial working environment denotes a significant part of the ergonomic evaluation of the 

working place. It is important to mention that computer workers should have the opportunity to 

explain and describe the psychosocial climate at their workplace, and thus identify the problems that 

appear throughout their daily working time. The number of evidenced claims for exposure to 

unsatisfactory work conditions, like poor workload organization, increased number of demands, and a 

low level of work control and social support in the workplace, that increase the risk of stress and 

diseases in the exposed workers, is significantly increasing (Karasek and Theorell, 1990).  
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PROBLEMS OF FAMILIES WITH A CHILD WITH AN INCURABLE DISEASE  
IN THE CONTEXT OF SPECIAL EDUCATION 

Kristína Nagyová1, Terézia Harčaríková2 

 

Abstract: The issue of incurable diseases, today, represents a relatively current and urgent topic because, despite 

the development of medicine and comprehensive care for individuals with an incurable disease, there is a 

continual increase in the number of such diseases associated with secondary problems that have a crucial bearing 

on the quality of life for the individuals and their family in both a broader and narrower context. An important 

role in the comprehensive care of individuals with an incurable disease is special education, because in addition 

to education it deals with the stigma attached to the care and education of families with a child with an incurable 

disease. The paper presents the partial results of research focused on the problems of individuals with 

oncological disease in the context of special education. Research data were obtained by a variety of methods, 

where the most crucial were the semi-structured interview method and the method of narration. These methods 

were applied on individuals with oncological disease who had been diagnosed with cancer during the time of 

schooling. The obtained data were processed by qualitative analysis. The results indicate that this issue requires 

greater consideration. 

JEL Classification Numbers: I2, I20 DOI: http://dx.doi.org/10.12955/cbup.v4.831  

UDC Classification: 376 

Keywords: oncological disease, family, incurable disease, individuals with an incurable disease.

 

Multidimensional Context of Illness 

Disease can be viewed as a multifactorial phenomenon from several perspectives, particularly, the 

medical, social, educational, and special educational view as well as from a psychological 

understanding. Medical illness may be characterized as any disturbance of structure or function of the 

body that is often associated with apparent structural changes, e.g., lesions in various organs (Crowley, 

2014). 

As Harčaríková (2011) wrote, the social viewpoint mainly relates to perceptions and attitudes towards 

the disease in terms of the individual with the disease. That is, the impact of disease is a consequence 

of changes in the social life of an individual, specifically, the change in the identity of the individual 

with the disease and changing social roles based on the permanent consequences of the disease 

(Vágnerová, 1999; Kapr, 1986). 

Special educational viewpoints concern, in particular, restrictions on education and the need for 

modification and reduction of the curriculum. In addition, it concerns the essential role and function of 

special teachers to work with the individuals, as well as with the individual’s family. 

In terms of psychology, the reaction of the individual with an incurable illness and their family, and 

their acceptance of this disease are especially significant.  

An incurable illness represents one that ends in death of the individual. These are diseases that 

progress and draw on all treatments because there is no current understanding of how to cure or 

prevent their progress (Jasenková & Mikesková, 2005). Building on the above information, it is clear 

that the notion of “an individual with the incurable disease” defines an individual with a “lethal” 

disease, whereby the term lethal is understood to mean fatal or life-threatening (Nagyová, 2015a). 

We consider it crucial to connect the care for individuals with incurable disease with the scientific 

field of special education. The area of special-care for individuals with incurable diseases in Slovakia 

is relatively undeveloped. Possibly, one reason for this is that the education of terminally-ill children 
falls within the more recent discipline of special education, i.e., pedagogy of individuals with physical 
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disabilities, illnesses, and debilitated. Another is the high taboo in relation to the incidence of lethal 

diseases and the promotion of particular medical, psychological, and curative educational care. 

Nonetheless, it should be noted that the educational care for these individuals is an important aspect of 

a comprehensive approach and care for individuals with incurable diseases (Nagyová, 2016). 

Medical Care for Individuals with Incurable Illness 

It is vital to highlight that, in Slovakia, palliative care exists with the corresponding hospice care and 

treatment that is most often associated with oncological disease. This relationship between palliative 

and hospice care needs separation, because palliative with hospice care is given to all children and 

adolescents who suffer from an incurable disease (Jasenková & Mikesková, 2005). 

Currently, the prevalence of incurable diseases is quite high. Jasenková and Mikesková (2005) 

indicated that 10 out of 10,000 children aged 0 to 19 years will have an incurable illness. Annually, 

about half of these children, i.e., 745 children, require palliative care (Nagyová, 2015b). 

Showing a basic categorization of constituent incurable diseases is difficult, since these diseases are 

numbered and classified from different perspectives, e.g., etiology, time of onset, and prognosis. 
However, as reported in Nagyová, (2015a), incurable childhood diseases (life-limiting or life-

threatening) have been classified by Jasenková (2005) as follows: 

 Diseases with the possibility of curative treatment, however treatment may fail, e.g., cancers 

and organ failure; 

 Diseases with the possibility of prolonging life with intensive treatment, e.g., cystic fibrosis 

and AIDS; 

 Diseases with possibility of palliative treatment since diagnosis, e.g., severe metabolic and 

neurodegenerative diseases; and 

 Diseases with severe non-progressive nature, e.g., severe neurological diseases, developmental 

anomalies, and accident conditions with traumatic brain injury. 

Social Care for Individuals with Incurable Illness 

Individuals with oncological disease, especially children, are severely addicted and dependent on their 
social surroundings. 

For children and students, the primary social consequence is the lack of being able to fully participate 

as pupils in a school environment. A fully fledged role of a pupil in favorable conditions offsets the 

role of pupils in schools of a healthcare facility accommodating sick individuals, with cases of 

conditions being unsuitable for education and individuals evading the role of pupil (Harčaríková & 

Nagyová, 2015). 

Another social consequence is the loss or limitation of social contacts (peers, classmates, and friends) 

and loss of social identity. Long-term hospitalization with restricted expression is significantly 

reflected in the self-views of individuals who develop feelings of uselessness and inferiority (Svatová, 

2010). 

Based on the research, we have found that the relationships of classmates with individuals returning to 

school after recovery from disease remained unchanged. An important finding was the avoidance in 

the elementary school of the those in an acute stage of disease by some classmates and students for 

fear they would also will fall sick. Nevertheless, in elementary school, each respondent maintained 

contact with students and classroom teachers with friendly communication, and communicated with 

teachers about curriculum, notes, and tests. We emphasize that it was important for individuals with ill 

health to preserve contact with classmates and peers for a sense of belonging. It was also crucial that 

they conversed about the disease without pressure, as respondents reported in our research, that they 

had not talked with friends about the disease, although their friends were of great support and 
encouraging throughout their treatment. 

Special Educational Care for Individuals with Incurable Illness 

Progress in modern medicine has increased survival chances and opportunities to improve the health 

of children and students who suffer from long-term, chronic, or life-threatening illness. More 



CBU INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 
MARCH 23-25, 2016, PRAGUE, CZECH REPUBLIC  WWW.CBUNI.CZ, WWW.JOURNALS.CZ 

 

 678 

importantly, these children and students can return to school, school groups, and their normal lives 

(Harčaríková & Nagyová, 2015). 

The basics of educating children with a disease involve various parts of the educational process, but in 

particular, the surrounds, since in most cases education is carried out in hospital or at home, and the 

conduct of the educator, i.e., the special-education teacher (or general teacher with the help of an 

assistant). A special-education teacher is an important element of a multidisciplinary team consisting 

of doctors, nurses, therapists, social workers, and other caregivers. As a team, they have the same 

goals, which are to help the child feel better and be healthy, without disrupting normal development 

and education (Carstens, 2004). 

Nagyová (2015a) identified the important element to be the specificity of the subject receiving the 

education, i.e., the individual with lethal disease. In most cases, education proceeds on an individual 

basis at an individual pace, according to the health condition of the individual. Another trait is the 

form of education, which, in the case of an individual with disease in the hospital, involves fully 

“adapted treatment regimen of medical devices" (Harčaríková, 2011, p. 155). 

The acute problem relating to the education of individuals with a disease is the education of secondary 

school students. This is due to all higher secondary educational activities being solely their own and 

their parent’s responsibility, since in practice, the special-education teachers focus on working with 

children and students of pre-primary, primary, and lower secondary education. 

Organizing care to help an adolescent is undoubtedly one of the most challenging tasks in palliative 

care. With adolescents, the physical and emotional changes during the terminal stage of the disease are 

more complicated. The adolescent period is associated with a number of crucial changes, among 

which includes seeking independence and finding their identity. Adolescents use many possible ways 

to discover new insights into themselves and their surroundings, and care efforts often become 

ambivalent. On the one hand, adolescents need to find their “own way” during which they make 

mistakes while endeavoring something new. On the other hand, at the same time they depend on the 

presence and support of their parents (Bild & Gómez, 2014). In addition, indiv iduals with the disease 

who are hospitalized long-term or isolated from the outside world at home, have no full-fledged 

fulfillment and implementation of these crucial changes. 

In addition to fulfilling the various developmental changes, educational care is an essential part of 

comprehensive care for individuals with a disease, whether for an individual with a favorable 

prognosis or one requiring provision of palliative care. Under educational care, an individual receives 

education at the time of hospitalization, at the hospital in the hospital’s designated area, or at home 

(Nagyová, 2016).  

Based on a study of the available literature and research, dealing with issues of educating pupils with 

incurable disease, consideration is needed of the impact of disease and treatment on educational 

outcomes and intellectual abilities, and the necessary part of education that is schooling, is neglected 

(Nagyová, 2016).  

Psychology Care for Individuals with Incurable Illness 

Any chronic or acute disease represents a huge burden on the child’s psyche and organism. The 

disease restricts general encounters for the child and brings new, non-standard experiences, causing 

the individual to react to their illness and change their psyche.  

Long-term hospitalization of children and pupils with an incurable disease leads to change in 

personality in response to the situation. Hospitalization causes significant changes in one’s lifestyle. 

The individual is taken from their natural social environment, with disease limiting their contact with 
their everyday social network and peers, who represent the individual’s key school-aged social sector 

(Harčaríková & Nagyová, 2015). 

The effect of severe disease manifests in all areas of human personality. It affects the biological, 

social, spiritual, and psychological health of an individual. According to Greisinger & Jobánková 

(1990), disease is reflected in the individual through the following: 
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 Rational attitude, which is affected by information and knowledge possessed by the individual 

in terms of the disease, as well as the knowledge, skills, and information on how the disease is 

perceived and how it portrays their future; 

 Emotional-motivational aspect, which includes the emotional reactions caused by the disease in 

an individual. This includes emotions such as anxiety, fear, and optimism. The incentive is a 

change of values and interests. 

 Behavioral area, which reflects attitudes to diseases that are rational and irrational, but also 

behavior in various situations. 

Children respond differently to adults into terms of dealing with their disease. The child has less 

information than an adult about diseases or the severity of their condition on their lives. Unlike adults, 

children concentrate on current problems and mostly those affecting their emotions. For a child, the 

most important attitude and consequential behavior is that of their parents. 

Any childhood illness represents a burden, not only on the body of the child, but also on their psyche. 

As defined by Vágnerová (1999, p. 73), “the majority of severe disease provides in the context of 

symptoms of disease a deterioration of the general condition, e.g. fatigue, exhaustion, pain”. Children 
must adapt to new conditions, especially when in the hospital. They survive new and different 

occurrences than that experienced by their peers, and are unlikely to undergo any standard 

experiences. 

The main influences on the psychological responses to an underlying disease, according to Vágnerová 

(1999), comprise the following: 

 Developmental level and individual experiences, i.e., the already formed personality traits of 

the child; and 
 The medium in which the child lives, especially its family, wider society, and the hospital staff. 

A sick child is often under the influence of their illness and the consequences of certain isolation. 

It is natural that all childhood experiences are reflected in a child’s emotional survival, the intensity of 

which may not necessarily be directly proportional to the severity of the disease, but rather may 

associate with uncomfortable symptoms and subjective changes that occur around the child. The child 

may also be affected by previous experiences of disease. 

A child survives their illness with increased irritability and emotional instability, they suffer anxiety 

and the uncertainty and fear of other annoyances. 

Anxiety and fear can also transfer to the child from their parents, both verbally and non-verbally. Sick 

children are particularly empathetic to what is happening around them, especially in terms of their 

relationships with people to whom they are emotionally attached. Fear and anxiety are associated with 

a variety of physiological responses that can hamper recovery from disease and hinder adaptation to 

environmental changes during hospitalization. A sick child can be extremely sad, and feel hopeless 

and helpless (Harčaríková & Nagyová, 2015). 

Incurable Illness in the Context of Family 

The family environment is particularly important at a time of crisis in the case of an oncological illness 

of a child or pupil. Vágnerová (1999) referred to this state of emergency in the context of the disease 

not only affecting the individual, but certainly the whole family on the basis of the disease being 

previously unaccounted for in the family’s lifestyle and the change in relationships and value system 

of the family. Incurable disease is a burden that comprehensively amends the existing situation of the 

family (Nagyová, 2015b). 

As stated by Vágnerová (1999, p. 58), “family represent to seriously ill individual the social group, 

which will enable acceptable social integration and provide the necessary emotional support”.  The 
family must become completely accustomed to the disease throughout its duration, as well as after the 

child’s recovery from the illness. The family needs to comply with obligations resulting from the 

disease and the requirements of doctors. In the case of unfavorable development of the disease, such as 

when death of the individual results, the family faces tremendous sorrow and loss. 
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Communication of a diagnosis of terminal illness of a child involves a strong emotional response for 

the parents. Vágnerová (1999) recognized the following emotional responses of parents towards an 

illness of a child: 

 Fear and anxiety by way of disturbance of security of family environment on the basis of the 

disease, and treatment of a child in jeopardy; 

 Anger stemming from concerns about the potential loss of a child; and 

 Sadness and depression arising from a sense of helplessness and concern for the child. 

The broader classification of Vágnerová (1999) for parental responses to the serious illness of a child 

compares with that of Kuzma (1999), which include the following: 

 Confusion, where after the announcement of the diagnosis parents cannot understand details of 

the future treatment for their child. It is important that, after the initial shock, parents request 

doctors explain this information again; 

 Rejection, where parents challenge the assumption of doctors and reject the possibility of their 

child having cancer; 

 Concerns, where parents are afraid; they feel they are not strong enough to help their child; and 
they fear that this life situation is beyond their capabilities; 

 Anger, where parents, through anger, express reluctance to concede without a fight (with the 

disease); 

 Guilt, where many parents blame their child for causing the cancer; an incorrect and unjustified 

position; 

 Mourning; and 

 Fear about the social isolation, where parents are afraid of the reactions of their surroundings 

about their child’s diagnosis. 

Fear restricts parents’ rational assessment of a child’s condition. Their assessment is distorted by 

emotional burdens arising from the disease as well as from the lack of knowledge about the child’s 

illness; the child’s condition is evaluated on the basis of comprehending the surroundings, reading 

media, and their own ideas and assumptions (Vágnerová, 1999). 

This attitude of parents may be misguided by their fears and concerns, understandably. Hence, medical 

teams need to provide parents with meaningful information that they can understand, as such 

information can change parental attitudes and stimulate active defense mechanisms that greatly affect 

existing perceptions of the disease as parents’ endeavor to change the child’s condition in a fight for 

their recovery. 

In the process of activating defense mechanisms, parents divert initial feelings of helplessness and fear 

into an active effort to cure. At this stage, parents meaningfully help children being treated with 

positive attitudes and support. 

Kuzma (1999) compiled a set of instructions for parents of children with oncological disease that have 

had a noteworthy and positive effect on children’s recovery, and these are: 

 At least one parent should be with a child in permanent contact to spend as much as possible 

time and communicate with parents of other children that are being treated; 

 Parents should adapt their own behavior to the current state of the child; if the child is tired, do 

not distract them, but caress them, because physical contact is very important; 

 Support the child with positive moments of contact with other children on the ward; 

 Communicate openly with the child about his or her health and therapy; 

 Provide the child support and confidence; 

 Thoroughly prepare the child for medical procedures; and 

 Take care not to disrupt normal contact between siblings. 

Particular attention needs to be given to siblings of a child with oncological disease, because there is 

the likelihood that parents become focused entirely on the child with the disease. It is necessary that 

parents approach siblings openly and truthfully, providing them with medical information about the 

sick sibling. Parents should communicate open about changes in family functioning, and warn healthy 

siblings about possible physical changes of the sick child. 
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Despite the provision of information and care to siblings of cancer patients, siblings often consider that 

they are neglected by their parents. Often they reflect on the changes and their responses are in the 

form of behavioral and psychosomatic survival and anger towards the parents. To avoid these negative 

reactions, it is necessary to provide psychological care for siblings of a child with oncological disease.  

The author, Lamb (2001), reported these emotional reactions of siblings of a child with cancer:  

 Fear of younger siblings is often an observed fear of contagion. They are not afraid that the 

disease affects them, but that the disease has affected their parents. Diagnosis changes the view 

of a healthy child in their world. With maturity, siblings start to fear the loss of a sibling; 

 Jealousy, even when siblings fight for a sick child, the majority also appear jealousy. The 

sibling feels that all attention is given to the child with the disease. A healthy child is outside 

the situation, confused, and accuses the sick sibling; 

 Guilt, many children in a fit of rage express false words, and where there is a situation that the 

sibling falls ill, they indict themselves for having spoken in such a manner. In this situation, 

children should be given clarification on the actual cause of the disease and that they did not 

cause the disease;  

 Separation anxiety; 

 Grief, healthy siblings can mourn for several reasons. One is fear of a sick sibling. Another is 

separation from a parent who is caring for the sick sibling; among the causes of sadness is 

separation from the sick sibling; and 

 Anger. 

Based on the above information, we performed research focused on various aspects of the life of 

individuals with oncological disease, and this contribution focuses on presenting the partial outcomes 
of a study focused on the problems of families of individuals with cancer. The research was carried out 

for three months from January 2015 until March 2015, when, through narrative testimony and 

structured interviews, we acquired research data from respondents who had been diagnosed with 

oncological diseases of specific soft tissue sarcoma, ependymoma, Hodgkin's lymphoma, or chronic 

myeloid leukemia (CML). 

The aim of the research was to identify and describe the impact of the oncological disease on the 

family of individuals with oncological disease in the acute stage of the disease. On the basis of the 

research, we provide the following conclusions: 

 Oncological diseases of individuals markedly affect the functioning of their family. The way in 

which the family will react and subsequently perceive illness of a child, affects the perception 

of the disease and access to treatment for the child. 

 Relevant literature indicates that the family of an individual with cancer disease is affected by 

changes in the existing way of life. Based on our research, we emphasize that, while a change 

in behavior occurs on the part of the family, these changes are not significant and are only a 

temporary condition at the time of treatment. 

 Parents of individuals with cancer are under enormous pressure and stress. Despite this 

situation, the parents of an individual with cancer will care and ensure the functioning of the 

whole family. 

 The relevant literature indicates that siblings of individuals with cancer may be anxious, sad, or 

jealous. These characteristics were not present in the respondents surveyed. In contrast, 

relationships with siblings were described as positive and in-depth. 

Conclusion 

The expectation and birth of a child are one of the most important moments in life for a parent. A child 

presents for the parents a continuation and fulfillment of their wishes, since most parents expect that 
their child will be perfect. At present, when parents learn that their child is suffering from a serious or 

even incurable disease, it is an enormous shock, especially as their ideals and ideas for their child are 

demolished. The family at that time experiences psychological and social pressures. As pointed out by 

Vágnerová (2008), the social burden of this changes their social identity and thereby also changes 

behavior not only within the family but also within their wider social environment.  
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The presented results of the investigation cannot be generalized to the entire population of students 

with cancer and their families with every student, as every diagnosis is specific in relation to age and 

social environment of the pupil, and the impact of disease on the family heterogeneous individuals. 

Our findings, however, point to the need for consideration of this issue, as oncological disease 

significantly affects the complex functioning of affected individuals in all areas of life. 
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PROMOTION HEALTH – EVALUATION OF THE LOCUS  
OF CONTROL OVER HEALTH 

Mária Novysedláková1, Marta Kozáková2, Zuzana Hudáková3, Lada Cetlová4 

 
Abstract: Health is a basic prerequisite for the existence and operation of values. Health care enables people to 

protect or restore health throughout their lives, from birth to death, in accordance with applicable legislation.  

This paper aims to identify the importance of assessing a locus of control over health using the scale measuring 

tool, Multidimensional Health Locus of Control (MHCL). In total, 100 respondents participated in the survey, 

with an average age of 42 years. Statistical analyses were performed using Statistica, version 2007, with 

significance level of 0.05.   

Correlations of MHLC and attitudes toward preventive actions showed statistically significant results with 

readiness to quit smoking. People with high IHLC scores were more willing to stop smoking, change their diet, 

and reduce body weight. Our assumption in this research was that individuals who believed in internal control of 

health had a more positive effect regarding preventive actions.   

UDC Classification: 159.9, 316.6, 316.4 DOI: http://dx.doi.org/10.12955/cbup.v4.832 

Keywords: health promotion, health behavior, smoking, obesity, disease.

 

Introduction 

Health support is based on scientific knowledge that the health of each individual is the result of the 

interaction of all aspects of his or her being and relationship to the outside world. Health promotion 
includes activities that an individual realizes to fully enjoy their life (Bastable, 2008).  Healthy 

lifestyle is an activity with the aim to understand the health status and to maintain an optimal state of 

health. Rovný (2014) states that health promotion is the process enabling people to provide control of 

their health, that involve activities designed to improve physical well-being. Primary prevention is 

defined by Rovny (2014) as activities that are aimed at reducing the incidence of specific disease. In 

this case, where health promotion is evaluated, such a behavior pursues preservation of the initial state, 

i.e., it is a certain goal; whereas primary prevention involves understood activities, i.e., preventing an 

outcome (Dunkley, 2000).  The ability to understand the behavior of the individual, to forecast this, 

and control and to change health-related behavior is problematic. A group of cognitive and social 

psychologists studied several psychological issues affecting health to identify the factors that affect 

compliance or non-compliance of a person. Health and human behavior cannot be separated. 

According to the estimation of the Centre for Disease Prevention, at least half of premature deaths are 

related to the behavior of individuals.   

Purpose of Study 

The aim of this study is to assess the degree of responsibility a person has for their own health, based 

on a selected group of respondents. We assumed that the attitude towards preventive actions for the 

benefit of one’s own health relates to the conviction of an individual’s responsibility towards health 

(internal locus of the control). 

Methods 

Multidimensional health locus of control scale (MHLC; Wallston & Wallston, 1978) was used in the 

quantitative questionnaire survey. The scale range was divided into three subscales, each containing 

six items. Items were evaluated by the level of agreement with the statement of the 6-point Likert 

scale. The instrument focused on the level of control placement in relation to three areas: the internal 

locus of control where an individual believes he or she is responsible for their own health alone (scale 
items 1, 6, 8, 12, 13, and 17);  health control locus as coincidence where an individual believes that 
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health and disease are a matter of luck, fate, or absolute power (scale items 2, 4, 9, 11, 15, and 16); 

health control locus of ‘powerful others’ where the level of conviction relates to the extent health 

determined by a doctor, nurse, family, or friends (scale items 3, 5, 7, 10, 14, and 18).  Totals of the 

subscales ranged from 6 – 36. Higher scores meant higher levels of control locus. Cronbach alpha was 

in the range of 0.67 to 0.77. 

Statistical data processing was carried out in MS Excel 2007 and Statistica software, version 2007. 

The statistical tests were Student's t-test, Mann-Whitney test, Pearson correlation coefficient, and a 

chi-square test at a significance level of α = 0.05. 

The research sample consisted of adults who were either taking part in preventive health examinations 

or visiting a Health Centre during the observed period. from October 2013 to February 2014. In 

obtaining the research sample, we randomly chose subjects. Basic data for characterizing the research 

set were: age, sex, BMI body mass index, diseases in the family, and personal case history. The survey 

was conducted at general practitioners and in the client’s area of the Centre of Health and Healthy 

Lifestyle. One hundred respondents took part in the research (return was 100%), including 48 males 

and 52 females. The average age of respondents was 41.62 years (minimum 18 and maximum 62 ± 0.8 
years). 

Results 

The evaluation in the area of internal locus of health control (IHLC) showed only one respondent with 

the lowest score (up to 12 points). There were 25 respondents in the range of moderate disagreement 

with the internal control of health (13–18 points). The most frequent responses were from the middle 

range (19–24 points), which was approximately the neutral position, and 29 respondents expressed 

mild approval. Only five respondents markedly agreed with the scale of items of internal health locus 

(31–36 points), as shown in Table 1. 

Table 1: Internal health locus of control scale  

Score Absolute 

frequency 

(N) 

Cumulative 

frequency 

Relative 

Frequency 

(%) 

Cumulative 

relative frequency 

6 - 12 1 1 0.01 0.01 

13 - 18 25 26 0.25 0.26 

19 - 24 40 66 0.40 0.66 

25 - 30 29 95 0,29 0.95 

31 - 36 5 100 0.05 1.00 

Total 100   1.00   

Source:  Kozáková & Novysedláková (2014) 

The average score from evaluation of the IHLC subscale in the selected file was 22.23. Transforming 

the file into a range of 0 to 100 would result in the average evaluation score of 54.30. Notably, the 

mean value was in the middle of the possible score range. Median and mode values were both 21, and 

slightly lower than the average. Standard deviation was 5.28, with the majority of scores in the range 

of 22.23 ± 5.28. 

The final score of the locus of control of health as a coincidence or chance (CHLC) subscale are 

presented in Table 2.  

For CHLC, the lowest score (up to 12 points) was reported by seven respondents. In total, 24 

respondents were in the range of mild disapproval (13–18 points) with ‘health as a chance’. Even at 

this subscale the most frequent answers were from the middle range (19–24 points), which expressed 

roughly the neutral position. There were 43 respondents in the mid-range. Mild approval was obtained 

from 26 respondents. Resolute acceptance of the attitude that health was mainly the result of chance 

was expressed by none of the respondents.  
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Table 2: Chance health locus of control scale  

Score 
Absolute frequency 

(N) 

Cumulative 

frequency 

Relative Frequency 

(%) 

Cumulative relative 

frequency 

6 - 12 7 7 0.07 0.07 

13 - 18 24 31 0.24 0.31 

19 - 24 43 74 0.43 0.74 

25 - 30 26 100 0.26 1.00 

31 - 36 0 100 0.00 1.00 

Total 100   1.00   

Source:  Kozáková & Novysedláková,2014 

Average evaluation score of this CHLC subscale was 20.96 in the selected file. Compared with the 
previous subscale, this assessment was somewhat lower. Transforming this into a 0–100 scale would 

result in an average score of 49.80. It became increasingly clear that the mean value was 

approximately in the middle of the possible range of scores, the median and modal values were 22. 

Most scores were in the range 20.96  4.83.  

The final score of the locus of health control of ‘powerful others’ (PHLC) subscale is indicated in 

Table 3. None of the items were reversed, and thus the total score was calculated by summing the 

responses for each item. 

Table 3: Powerful others health locus of control scale  

Score 
Absolute frequency 

(N) 

Cumulative 

frequency 

Relative Frequency 

(%) 

Cumulative relative 

frequency 

6 - 12 5 5 0.05 0.05 

13 - 18 27 32 0.27 0.32 

19 - 24 41 73 0.41 0.73 

25 - 30 25 98 0.25 0.98 

31 - 36 2 100 0.02 1.00 

Total 100   1.00   

Source:  Kozáková & Novysedláková (2014) 

For PHLC, the lowest score (up to 12 points) was reported by five respondents. In total, 27 

respondents moderately disagreed (13–18 points) with the localization of health in others. Also in this 

subscale, the most common responses (41) were from the middle range (19–24 points), which 

expressed roughly neutral attitude. Mild disapproval was expressed by 25 respondents. Two 

respondents significantly agreed (31-36 points) with the items of this range.  

Average evaluation of this PHLC subscale was 21.08 in the selected file. Transforming this into a 0–

100 scale would result in the average score of 50.3. From this outcome, it is clear that the mean value 

is approximately in the middle of the possible range of scores.  The median and the mode were both 

equal to the value 22, which is also placed at about the center of the range of possible scores. Most 

scores were in the range 21.08  5.40. 

The assessment scores of individual subscales only slightly differed and all mean values were in the 

middle of the score range. Thus, we can conclude that the majority of respondents were inclined 

towards the less decisive assessment of individual subscales (Table 4).  
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Table 4:  Correlation of IHLC and attitude to the preventive behavior 

Position of respondents 
   Internal health localization of control (IHLC) 

correlation coefficient p-value 

 Efforts to strengthen health -0.132 0.093 

 Change way of eating 0.009 0.465 

 Reduce alcohol consumption 0.034 0.412 

 Reduce weight -0.127 0.122 

 Quit/stop smoking 0.329 0.021 

 Eliminate stress -0.049 0.328 

 More rest 0.113 0.134 

Source:  Kozáková & Novysedláková (2014) 

Each line of the table shows the correlation coefficients between the IHLC scores and items shown in 

the table line. Almost all correlation coefficients were close to zero with mean trivial dependence. 

Only one coefficient was statistically significant. The correlation of IHLC score and willingness to 

quit smoking was equal to 0.329 and the p-value in the test of significance of the correlation 

coefficient was equal to 0.021. The respondents with higher scores in IHLC were more willing to quit 

smoking. More than a third of respondents (n = 37) confessed that they currently smoke, two 

respondents were trying to quit smoking, and 22 respondents had been smokers in the past. Active 

smokers partook of an average 16.64 cigarettes a day. The most common duration time of being an 

active smoker was 6–10 years. In total, 27 respondents occasionally drink ‘hard’ alcohol and 21 

respondents drink alcohol regularly. People who drink hard liquor regularly, would consume an 

average of 2.95 glasses of 0.05-liter volume, weekly. The willingness of those who had BMI above 25 

kg m-2 to change their diet was, on average, positive, with the average value of 3.68 only slightly 

higher than for the entire survey sample. Willingness to adjust their weight, in respondents with BMI 

above 25 kg m-2, was significantly higher at 3.95, compared to the whole research group, which had an 

average assessment of 3.31. 

Table 5: Factors impeding health promotion 

 Factors  Frequency Average Modus 
Frequency 

mode 

Standard 

deviation 

Overcoming habits 
100 3.30 

1 – not 

at all 
24 1.76 

Lack of motivation   100 3.27 

3 – 

very 

few 

26 1.54 

Finance 

 

100 2.99 

3 – 

very 

few 

23 1.46 

Lack of knowledge 
100 2.66 

1 –  not 

at all 
34 1.54 

Environmental influences 
100 2.36 

1 –  not 

at all 
38 1.29 

Source: Kozáková & Novysedláková (2014) 

Overcoming habits or ‘bad’ habits were considered by respondents the strongest factor that prevents 

good health maintenance (Table 5). Average assessment scores reached 3.30 points, which in general 

reflected slightly positive support. The second most common reason preventing changes for health 
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improvement was the lack of motivation, with an average value of 3.27 points, which in general 

indicated this factor as adverse. In general, the respondents showed neutral, or indecisive attitudes 

towards improving their health. 

Discussion  

The conception of control locus has application in relation to health, for example, as a predictor of the 

educational intervention success, tracking, and maintaining healthy behaviors or compliance with the 

treatment (Steptoe & Wardle, 2001). Of the client’s attitudes towards health care, those important were 

mainly concerns affecting their own medical conditions. People who can provide internal control are 

more likely to undertake initiative in their own health care. They gain more knowledge and 

information about it, are more willing to follow the recommended advice, and act for the benefit of 

their health by preventive activities. The second group of people believe their health is influenced by 

external factors and they cannot markedly control their own health.  People who are controlled from 

outside need help towards following more internal motives, otherwise any attempts to change their 

practices will be unsuccessful (Kozierová, Erbová, & Olivierová, 2004). 

Our assumption in this research was that individuals who believe in internal control of health have 

more positive impact on preventive actions. For verification, we compared the scores of internal health 

locus of control (IHLC) with items of a questionnaire related to attitudes towards preventive actions. 

The average assessment score in the IHLC subscale for the selected sample was 22.23, for the PHLC 

subscale 21.08, and for the CHLC subscale 22.23. The most frequent positive responses were in the 

middle interval of 19 to 24 points, which was approximately the neutral position. Correlations of 

IHLC and attitudes towards preventive actions showed statistically significance for IHLC and the 

item: readiness to quit smoking. People with high IHLC scores were more willing to stop smoking, 

change their diet, and reduce body weight. Based on the research results, it appears important to assess 

the strength of health awareness, but, also to note that individuals with internal locus of health (IHLC) 

infrequently make adequate effort for preventive activities. Overcoming habits or ‘bad’ habits were 

considered by respondents the strongest factor that prevents or inhibits ‘good’ health maintenance.  

Scores for the IHLC scale were positively correlated with life satisfaction, the desire to control one’s 

own health care, obtaining information, and compliance with health recommendations, and negatively 

correlated with physical symptoms. The PHLC scores were positively correlated with investigating 

information on compliance with recommended treatment and negatively correlated with the desire for 

control over health care provision. The CHLC scores had a positive correlation with the level of 

depression and physical symptoms, and negatively correlated with the desire for control of health care 

provision (Wallston, 2005). Health status is a result of the amount of biological and social impact on a 

person (Hudáková & Dvořáková, 2014). In general terms, risk behavior is perceived as behavior, the 

outcome of which is not clear, and this requires balancing the possible negative consequences (losses) 

with the positive effects (gains). The risk forms of behavior are classified as all forms of drug 

behavior, violation of social norms, promiscuity, and others. The opposite of risk factors are protective 

factors that imply preventive protection of humans against the influence of negative effects from the 

internal (physical and mental) and external (e.g., social, environmental) settings to prevent health 

hazards, undesirable behavior, or disease outbreaks (Jurkovičová, 2005). Our study group especially 

involved smokers willing to change their habits. Furthermore, the unhealthy habits and habits 

observed overall in this study are also the most frequently cited as a barrier to change in literature 

(Steptoe & Wardle, 2001; Bastable, 2008).  

Medical fields, deal with prevention, diagnostics, and treatment of diseases. The task of health care 

requires an interdisciplinary approach. Pedagogy helps to master educational practices in health 

support, preservation of health, or restoring health (Novysedláková & Višňovská, 2009). The health 
workers have independent competence, enabling them to perform activities, promoting health 

competencies for creating and forming a conscious and responsible attitude to health. These activities 

include promoting health, process of education, and preventive actions.  

Conclusion  

In this paper, we assessed the assumption that the individual who believes in internal control of health 

has positive impact on their preventive actions. In the examined group, correlation between 

willingness to improve one’s own health and the internal locus of health control was not established, 
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apart from where Internal locus of the health control (IHLC) coincided with a willingness to quit 

smoking (p = 0.021). To promote health, workers in this field should focus, as previously mentioned, 

on identifying an individual’s attitude towards health care and the extent to which people believe they 

can influence their own health by their actions. The authors believe that education presents an 

important role in solving problems related to achieving an effective compliance in respondents. 
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ISSUE OF YOGA ON PHYSICAL AND MENTAL HEALTH 

Silvia Horváthová1, Iveta Petríková Rosinová2 

 

Abstract: The effect of yoga on human health has long term interest. In this regard, we view the effect on 

physical health, not only mental, in terms of the sensory input. This paper attempts to present a position on 

whether yoga affects human health status and limits an increase in lifestyle diseases. In this work, we collect data 

and use inductive reasoning methods with the aim of generalizing conclusions. Our findings indicate the effect of 

yoga, not only on mental health, but also in terms of physical health, in particular in reducing obesity. It is 

concluded that to find a completely healthy person is rare, but with various relaxation techniques of yoga, one 

can eliminate a variety of ailments and benefit overall in health.  

UDC Classification: 613.7 DOI: http://dx.doi.org/10.12955/cbup.v4.833 

Key words: health, harmony, body, benefits, obesity.

 

Introduction 

Although people feel healthy, they may suffer from underlying disorders that cause destructive effects 

on their body and at some time form a more serious functional defect. It is then that the person visits a 

doctor, who may or may not provide a way to intervene in the patient’s health. Overall the person may 

feel relieved, and possibly feel health again because of a change in consciousness. However, the 

person will likely return to previous pathways in their journey through life, and continue to irritate the 

already impaired functioning of the body, which may again, after some time, display ailments. 

Issue of health 

Continuing in this way long-term, may result in organ diseases. Regardless of which organ, the causes 

of organ disease lie in a lack of functional order due to a flawed way of living. This lack of order can 

be transmitted to progeny, initially as susceptibility to dysfunction in the organism and later directly as 

a congenital organ abnormality. The true cause of defects in the body may be of spiritual character. 

However, the term ‘spiritual’ needs to be understood as natural, with character so subtle that it is 

beyond the limits of possible discernment by a person with average observational abilities. We refer to 

the orientation of consciousness. What does this mean in relation to the question of health? The 

consciousness is, from the perspective of forces, only a phenomenon, i.e. a reflection board for 

perceptions and thus, a representation that is indefinable from the material point of view. Nevertheless, 

it is considered, in principle, a force, that directs a life-giving substance and therefore, a force bringing 

life to the body (Vícha, 2011). A person who is within their consciousness, constantly unaware of their 

body, emits a life-giving substance outside of their body. This substance is called ‘quintessence’, 

which for human health may be the ultimate and most decisive factor in the field of inner functions. 

Therefore, the consciousness, as the essence of vitality, should continuously, by means of concentrated 

attention, focus on the body, in order to prevent diseases altogether. However, this requires a total 

change in the way of life for a person, and will be adopted only by someone who cares about 

harmonizing their health. A human is ‘weak’ and therefore would rather refer to doctors for mending a 

‘wound’, a wound from which the life-giving force gushes; a wound that is self-inflicted through a life 

oriented only and solely on the external world. 

While referring to awareness as an important factor in the question of health, we do not intend to claim 

that awareness of the physical existence is purely a spiritual phenomenon. We consider it an effect of 

the chemical processes of digestion, which at its highest consequence in the living world enables a 

person to be in contact with the etheric principle of the cosmic space. This principle has a spiritual 

nature and through assimilation with the consciousness of the being, characterizes the human being as 
an individual, capable of objective awareness, which we call ‘an awareness on its own’ or an 
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‘impersonal consciousness’. If we understand and find this contact point of the two qualities, which 

are similar to each other, i.e. the consciousness of a being and the etheric principle of the cosmic 

space, nourishment can take place at this point. Thus, we have worked through to a place where a 

human is nourished not only by the course of food, but also by the essences of space. These essences 

enliven a human in a sense that their consciousness is vigilant; those who lack these contacts have a 

sluggish consciousness (Yuesudian, 1989). 

Therefore, we have arrived at the level where a person appears as a creature living in cosmic essences. 

If the hyperactive and unceasing thinking is not at this level, then the assimilation process that 

originates in the contact of the ‘consciousness on its own’ with the cosmic essences, would contribute 

to the transfer of these essences into the body. The body would then be nourished, other than by food 

that it chemically transforms into high spiritual modifications of forces, by the essential force of the 

universe, which would greatly contribute to preserving the body’s health status in a perfect order. 

However, a human think. They think so much that they waste the absorbed cosmic force of essences 

and thus depend solely on food. Food seems to be low in etheric elements and therefore, a human is 

continuously undernourished to an unnoticeable extent. Due to this reason, humans suffer from aging, 
i.e. from the deficit of fluids necessary for proper performance. In addition, the essential forces are 

separated from the human being that functions, as a consequence of excessive thinking, by means of 

chemically transformed food only, and the problem of health is thus unsolvable by currently existing 

means (Budig, 2012). No matter how one forces the organs to function properly by the unnoticeable 

effects of the drastic medications, they will not manage, apart from an immediate chemical 

stimulation, to force the organs to assimilate the essential forces satisfactorily. Due to this reason, it is 

desirable that a person considers the problem of health from a different perspective than that of 

mechanical processes in the physical body. It is necessary to go beyond the materialistic view of life as 

a series of functions and chemical processes, because by doing so likely finds an existence of a factor 

that determines health. This factor is proper nourishment at the contact point of the consciousness of 

being and the cosmic essences. 

Exactly at the contact point of the consciousness of being and the essential cosmic forces, a process of 

nourishment by the energetic essences takes place. The vibrational character of these energetic 

essences is analogous to the thermal life force that gives vitality to the body. This originates in the 

chemical processes of the material food, and transforms itself into material waste products, entering 

the lymph system and finally leaving the body as etheric substances of a gaseous nature. As long as a 

person can assimilate, through the essential functional processes, the essential forces of the cosmos, 

and possibly of nature, their health remains in balance due to functions of this kind being in order. 

However, if a person casts these essential forces into space by excessive thinking, he or she disturbs 

the vital functioning of the essential factors and, subsequently, their bodies will deteriorate due to lack 

of life-giving forces. This concept suggests to us that it is necessary for all to pay attention to the ‘right 

way of living’ in their thoughts. Communication is an important aspect of medical activity (Rosinová, 

2013). 

If such ‘thinking’ is correct from the point of view of a way of living, any loss of emitting etheric 

substances is prevented. These substances will, irrespective of the will of the person, carry out their 

work for beneficial health. Due to this reason, people who are unconcerned in matters of the external 

world are healthier, at least on average. On the contrary, highly mentally active people are literally 

digesting their body; if generations act in this way, a fragile physical system, susceptible to numerous 

disorders will manifest. It is known that ‘nervous’ people, who cannot control inner activity with focus 

upon external things, generally have ‘fragile’ health. The reason is an excessive emission of the 

essential life forces, which results in loss of life-giving substances from the body that then suffers from 

deficiencies. If it sometimes seems that a person is nervous due to the disharmonic functions in the 

body, it is only because they are unaware of the real root of this state. However, it is certain that a 

person suffering from nervousness can only start an appropriate way towards inner living with great 

difficulty, while in this state. Overall, it is a matter of will and perseverance. Notably, the state of inner 

exhaustion is very advanced in all people, and what should be suggested here is precaution and not an 

allopathic intervention in a crisis (Minárik, 2012). 

Beneficial health is thus only a by-product of the yogic effort. Whether the person striving for yoga 

desires it or not, they employ psychological material, which we have termed, ‘the essential force’. 
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Thus, the stand a person holds on the desirable self-discipline matters as it requires them to maintain 

inner harmony. Specifically, with regard to this inner harmony (or disharmony), one can improve or 

worsen their health by yogic efforts. From our experience regarding this matter, a person needs to be 

particular about this harmony and in that regard strengthen their body by yogic efforts, because the 

intrusive influences become stronger with striving in yoga practice in precise proportion to inner 

disharmony. Thus, if a person pays no attention to such influences, they will eventually find they are 

walking an undesirable path. In any case, these intrusive influences have an unfavorable effect in the 

later stages of inner development, which in yoga is considered above all else. A disturbed functional 

harmony more or less, according to the extent of disorders, deters a person from realizing such a 

qualitatively high concentration that would provide them with the necessary understanding of the 

highest state of being aware of oneself without support or limitation, which is the goal of the yogis 

(Mináirik, 2012). 

Physical benefits of yoga 

A regular practice of yoga improves all body systems: skeletal, muscle, skin, circulatory, nervous, 

digestive, respiratory, endocrine, excretory, and the reproductive. 

It improves strength and tones all muscles 

The benefits of a yoga asana include strengthening every muscle of the body. A well-balanced practice 

includes positions that serve to increase both strength and relaxation. There is an asana for arms and 

especially the upper body. Another involves standing, which maintains a large work out for the legs 

and another that works the abdominals.  

Increase flexibility 

Certain flexibility improvements are popular post-employment benefits of yoga. Keeping joints, 

tendons, and muscles flexible, flexibility is imperative for a person to avoid injury and remain fit. For 

example, many people who suffer from arthritis have incredible relief through yoga. In addition, 

greater flexibility improves the alignment of the body and posture and therefore relieves pain in the 

back and neck, which are problems for many people. The muscles, ligaments, and tendons stretch and 

acquire noticeable elasticity. 

Increase the life energy 

Most people would want to be more active and energetic during the day. If energy could be packaged 

and sold, it would be the best selling item in the world. Yoga reduces stress, allows muscles to relax 

and contract, and balances the whole body. These benefits not only help people sleep better, but 

reduced effort is required overall and, in general, there is an increase in energy throughout the day. 

Yogis believe that active practice balances the energy centers (chakras in Sanskrit), allowing the life 

force (prana) to flow freely throughout the body, and this dramatically increases vitality. Pranayama 

uses the breathing techniques to increase such vital energy. 

Rebalance the entire body 

Balance benefits from yoga positions practiced during yoga classes using different muscles and 

movements promote balance throughout the body. The physical balance increases stability and 

coordination, which in turn greatly reduces the risk of injuries. Also, to "be balanced" refers to the 

state of balance that the body can regain and maintain with regular practice. When all systems, both 

internal and external, are in balance, humans experience a state of indescribable health.  

Improved digestion and weight loss 

Improved digestion is a benefit of yoga from a combination of physical exercise, and mental 

techniques for stress reduction that also help balance the entire digestive system. With this system in 

equilibrium, day after day, and with healthier eating habits, a person can achieve optimal weight for 

their physique. This is because many positions provide twists, inversions, and the use of abdominal 

muscles, which act to rebalance the abdominal organs. Also, asanas are exercises that will lead a 

person towards achieving their ideal weight for their body with time and constant practice. If a 

person’s aim is to regain an ideal weight and eat ‘well’, then yoga is the ‘perfect’ approach. A recent 

and relevant article on food is: How to stop eating too much and hurt immediately.  
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Human beings are naturally equipped with the abilities of inner life, i.e. the ability to be aware of the 

external world, ability to remember and ability to think within these dimensions of thinking logically 

from which to draw conclusions. The first two inner abilities are bound by inborn predispositions; and 

the third can be developed by an interested person. Most people live in such a way that they are 

primarily interested in obtaining as many sensory perceptions and impressions as possible and with 

these ‘rippling’ feelings they demand their experiences of pleasurable feelings. As a consequence, they 

have no regard for conscious thinking, which is very important for mental health; only conscious 

thinking is logical. Such people, draw conclusions from their innate mental capacity of thinking, with 

thinking that becomes reflexive because it is uncontrolled. Such thinking only becomes active by 

means of stimuli from sensory perceptions; and by this, it is subject to gradual degeneration and 

pathological states (Makris, 2015). 

As a prognosis, those who have no interest in developing conscious thinking are exposed to mental 

degeneration. A result of this is the senile mental deficiency and mental delusions of old age. 

It is difficult to determine an absolutely certain prognosis of the mental development of people who 

think reflexively. Conscious thinking cannot be easily distinguished from reflexive thinking, nor 
isolated from it. Even a mentally alert and able youth can suffer from reflexive thinking and therefore 

from mental inactivity, if it is understood as passivity or laziness. It could be said that the only 

preventive measure against this state is continuous effort to learn of everything. The sphere of interests 

of each individual has indeed a crucial role in this. Based on innate inner predispositions, these 

interests mostly lie in sensory pleasures, in technology or natural sciences, as they are commonly 

understood. In such a case, a person mentally ‘leaves themselves’, and even when thinking becomes 
logical, there is no guarantee that they will avoid mental disorders that occur with age. Thus, a person 

becomes a ‘mental type’, whose pathological prospects differ to those exposed to the mentally inactive 

and idle types without interests; however, with the exception of those who are desirous of sensory 

experiences. 

Conclusion 

Yoga represents an attaining of unity in personal and universal consciousness, and thus is a method 

based on states and processes in the psyche that predominantly influence the body, and from there on, 

the state of consciousness. The yogi, who adheres to the basic rules of yoga, namely: inner balance, 

tranquil mind, and ‘thinking in goodness’, will generally feel its beneficial influence on health, 

initially in the functional sense and, in a more advanced stage, in the body’s organs. The only 

exception relates to that of a resolute will to realize cosmic consciousness. In that case, a person 

becomes a mystic, who wants to terminate their sorrowful inner states, often at the expense of the 

harmonizing influence on health, because they sense or recognize that the highest realization 

terminates every suffering, including suffering from ill health. It is concluded that to find a completely 

healthy person is rare, and various relaxation techniques of yoga help eliminate a variety of ailments 

and improves health 

References 

Budig, K. (2012). The Women's Health Big Book of Yoga: The Essential Guide to Complete Mind/Body Fitness. London: 

Rodale Books. 45-47. 

Makris, K. (2015). NEW Autoimmune Illness and Lyme Disease Recovery Guide. London: Skyhorse Publishing Compnay. 

17-19. 

Minárik, K. (2012). Yoga and Buddhism in the life of a contemporary person. Praha: Canopus. 78-82. 

Rosinová, I. P. (2013). Komunikácia ako dôležitý aspekt v zdravotníctve. In. D. Kubíčková, Stratégie sociálnej politiky 
v kontexte zvyšovania sociálneho statusu seniorov. Trnava: Trnavská univerzita [Communication as an important aspect of 

health. In. D. Kubíčková, strategies of social policy in the context of improving the social status of the elderly. Trnava 

University of Trnava]. 95-105. 

Vícha, F. (2011). Jóga a zdraví (Praktická jogoterapie) [Yoga and Health (Practical jogoterapie)]. Bratislava: Eko – konzult. 

34-35. 

Yuesudian, S. (1989). Health and Yoga. Cannbera: Allen and Ulwin. 23-27. 



	CBU INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 
MARCH 23-25, 2016, PRAGUE, CZECH REPUBLIC  WWW.CBUNI.CZ, WWW.JOURNALS.CZ 
	
	

 693 

THE HIDDEN PICTURE: UNHEALTHY EATING ATTITUDES AND BEHAVIORS IN 
A NON-CLINICAL POPULATION FROM BULGARIA 
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Abstract  

INTRODUCTION: Eating disorders have been intensively researched over recent decades. However, there has 
been insufficient research into the early assessments for detecting the risk of developing disordered eating. We 
report preliminary results from a project aiming to assess the prevalence of eating attitudes and behaviors that 
heighten the risk of eating disorders. The study examines a non-clinical sample of adolescents and adults from 
two cities of South Bulgaria.  

METHODS: In this cross-sectional epidemiological study, a total of 1285 volunteers of 828 females and 453 
males, aged 14 to 59 years, were surveyed to assess disordered eating attitudes and behaviors. For this purpose, 
the study used the ‘SCOFF’ questionnaire, the Eating Disorder Diagnostic Scale (EDDS), and the Eating 
Attitudes and Behaviors Questionnaire (EABQ), which was developed for this study.  

RESULTS: The proportion of these volunteers underweight (body mass index below 17.5) was 9.8%. Of the 
total subject, 34.7% provided two or more positive answers for the SCOFF questionnaire (two being the upper 
threshold for indicating 100% sensitivity to anorexia and bulimia). The results differed between males and 
females: 21.6% and 42.1%, respectively, in this regard. A factor analysis (oblimin rotation) of EABQ items 
revealed four main factors: body shape and weight concerns, personal control over eating and calorie intake, 
dieting, and preoccupation with food and binge eating. A Spearman’s correlation analysis showed moderately 
significant correlations (p < 0.001) between the total scores of the SCOFF questionnaire, EABQ, and the scores 
for three groups of items in the EDDS for assessing eating attitudes and behaviors.  

CONCLUSION: We found a greater ED risk in adolescents compared with the older groups and in females 
compared with males. One fifth of males studied were at high risk of ED and ages between 19 and 39 years also 
appeared at risk. The EABQ was validated as a sensitive and reliable self-report instrument that can be used for 
early detection for the risk of ED. Our results could form a basis for developing programs in disordered eating 
prevention. 

UDC Classification: 159.97 DOI: http://dx.doi.org/10.12955/cbup.v4.834 

Keywords: eating attitudes and behaviors, risk of disordered eating, non-clinical sample.
 

Introduction 
Eating disorders (ED) “significantly impairs physical health or psychosocial functioning” (American 
Psychiatric Association, 2013, p. 329) and have high morbidity and mortality rates (Herpertz-
Dahlmann, 2009; Shader, 1994). In the recent decades, research on eating disorders has been intensive 
(Smolak, Levine, & Striegel-Moore, 1996), whereas the possibilities for early assessment of the risk 
for the development of disordered eating have been insufficiently studied (Striegel-Moore & Bulik, 
2007). Anorexia has been the third most chronic condition for teenage girls (Treasure & Kordy, 1998) 
and traditionally, gender has been considered one of the most important predictors of the risk for 
developing an ED (Striegel-Moore & Bulik, 2007; Touchette et al., 2011). Epidemiological data about 
the prevalence and characteristics of ED in males are lacking, but there are reports about the increasing 
risk of ED in males (Herzog, Norman, Gordon, & Pepose, 1984; King, 1990; Pope, Katz, & Hudson, 
1993; Striegel-Moore, Silberstein & Rodin, 1986; Thiel, Gottfried, & Hesse, 1993). Early diagnosis of 
ED improves the prognosis, but individuals with disordered eating frequently do not seek professional 
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help in time (Shader, 1994). The difficulties with early detection of ED is also related to the existence 
of cases with partial syndromes, with prevalence much greater than that of eating disorders (Cotrufo, 
Barretta, Monteleone, & Maj, 1998; King, 1990, Whitehouse, Cooper, Vize, Hill, & Vogel,1992). We 
consider that the study of these conditions of mild eating pathology, characterized by disordered eating 
attitudes and weight control behaviors (Yannakoulia et al., 2004), could be crucial in helping early 
diagnostics and effective prevention of ED. The purpose of this study is to assess the prevalence of 
eating attitudes and behaviors that heighten the risk of eating disorders in a non-clinical sample from 
South Bulgaria, and to assess the concurrent validity of a new self-report questionnaire for unhealthy 
eating attitudes and behaviors. 
Data and Research Methodology 
The study had a cross-sectional design and was conducted in two major cities of South Bulgaria during 
2015. We report the preliminary results from a project aiming to organize an epidemiological study of 
the prevalence of disordered eating attitudes and behaviors in the community and to use the results for 
preventive programs.  
Subjects 
We examined 1285 volunteers of 828 females and 453 males, aged 14 to 59 years with mean age of 
19.04 (SD = 6.326). The sample included 533 (43.7%) high school students, recruited from four 
schools; 589 (48.2%) undergraduate university students, from three universities; and 163 (8.1%) 
volunteers from the general population, all with higher education. According to the self-reported 
replies, 98.7% of participants were of Bulgarian origin and Caucasian. Of the 1285 subjects, 142 were 
eliminated from the analysis because they had sought psychiatric help.    
Measures 
We used three self-report scales, together with additional questions to collect information on body 
weight and height, such as, the lowest body weight during the last three months and the frequency of 
measuring body weight. The participants completed: 

1. The SCOFF questionnaire, which is a highly effective eating disorder screening questionnaire 
(Morgan, Reid, & Lacey, 1999), in a Bulgarian version; The SCOFF questionnaire includes 
five questions with dichotomous “yes” or “no” answers; the questions comprised essential 
characteristics of anorexia and bulimia nervosa (Garcia et al., 2010).   

2. The Eating Attitudes and Behaviors Questionnaire (EABQ), which was developed for this 
study by a multidisciplinary team to assess unhealthy eating attitudes and behaviors.  It was a 
25-item questionnaire with a Likert assessment scale (1-always; 2- frequently; 3-sometimes; 
and 4-no, never). 

3. The Eating Disorder Diagnostic Scale (EDDS), which is a self-report diagnostic scale for 
anorexia, bulimia, and binge eating disorder, using psychiatric disorders criteria from the 
Diagnostic and Statistical Manual of Mental Disorders (4th ed.; DSM-IV; American 
Psychiatric Association, 2000) and acceptable psychometric qualities. It was a 22-item 
questionnaire with varying response scales corresponding to the Likert scale for four items, 
yes-no answers for nine items, frequency reporting for seven items, and two write-in responses 
(Stice, Telch, & Rizvi, 2000).  

Procedure 
The set of items for the EABQ were generated using the core features of ED, as discussed in the 
literature (Bulik, Reba, Siega-Riz, & Reichborn-Kjennerud, 2005; Herpertz-Dahlmann, 2009; 
Sepulveda, Carrobles & Gandarillas, 2008), and which were included in the diagnostic criteria of 
Diagnostic and Statistical Manual of Mental Disorders (5th ed.; DSM-5; American Psychiatric 
Association, 2013) and the International Classification of Diseases (10th revision; ICD-10; World 
Health Organization, 1990). The EABQ consisted of 25 items that described eating and weight 
concerns and preoccupations; fears and other feelings relating to body image, self-evaluation, and food 
consumption; and dietary restraints and behaviors linking to restrictions of food intake, eating rules, 
purging, and other compensatory activities. The first draft of the EABQ was tested with students from 
the Medical University in Plovdiv and the feedback received was discussed by our project team before 
creating the final version of the questionnaire. 



	CBU INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 
MARCH 23-25, 2016, PRAGUE, CZECH REPUBLIC  WWW.CBUNI.CZ, WWW.JOURNALS.CZ 
	
	

 695 

We included EDDS in this study, mainly to assess the concurrent validity of our EABQ questionnaire. 
For this reason, we grouped the items for assessing eating attitudes using a Likert scale format (Group 
1); the items concerning eating behaviors by a yes-no approach (Group 2); and items assessing eating 
behavior by frequency reporting (Group 3). This grouping allowed us to compare the results from the 
EABQ and the SCOFF questionnaire with the results of the EDDS that were related to disordered 
eating attitudes and behaviors. 
The survey was anonymous. For the statistical analyses, the sample was sub-divided into three age 
groups: adolescents (14–18 years) representing 68.4% of the sample, young adulthood (19–39 years) 
29.1%, and middle adulthood (40–59 years) 2.5%.  Processing of the data was done using SPSS 16.0 
descriptive statistics, Spearman’s correlation, exploratory factor analysis (Principal Component 
Analysis) and reliability analysis (Cronbach’s Alpha). Groups were compared with Chi-square test, 
Mann-Whitney and Kruskal-Wallis test. Our study participants were surveyed after informing their 
consent.   
Results and Discussion 
The proportion of the non-clinical sample with body mass index (BMI) below 17.5 was 9.8%, with the 
percentages for the age groups as follows: adolescents comprised 9.57%; young adulthoods 7.76%, 
and middle adulthood 0%. The body mass index (BMI) value of 17.5 is the cutoff point for being 
underweight, according to the ICD-10 criteria. Our findings that adolescents were at the highest risk 
for disordered eating corresponded to that of other studies (King,1990; Muro-Sans, Amador-Campos, 
& Morgan, 2007) and thus, individuals aged between 19 and 39 years should be considered in the 
target group for prevention programs. 
There was a significant difference between the BMI of males and females in this study, with smaller 
mean ranks observed in the females (Mann-Whitney test, p < 0.001). 
Of the subjects, 34.7% reported that they checked their weight once every few months; 26.0% checked 
their weight once a month; 19.6% once a week; 11.2% several times a week; 6.00% every day; and 
1.7% several times a day. The difference in the frequency of measuring body weight among the three 
age groups was not statistically significant (χ2 = 4.473, df = 2, p = 0.107), but the Kruskal-Wallis test 
showed significant differences between the total scores of the three questionnaires for the above 
described groups of respondents, with reported differences of interest in weight control (p < 0.001). 
The descriptive statistics for the self-reported scales used in this study are shown in Table 1. 

Table 1: Total scores from the SCOFF questionnaire, EABQ, and EDDS groups of items 
 Scales Minimum Maximum Mean Std. deviation  

SCOFF 5.00 10.00 8.782 1.187  
EABQ 27.00 98.00 80.853 11.100  

EDDS group 1 0.00 24.00 8.013 6.736 
EDDS group 2 6.00 12.00 10.438 1.560 
EDDS group 3 0.00 77.00 8.349 10.264 

EABQ: Eating Attitudes and Behaviors Questionnaire; EDDS: Eating Disorder Diagnostic Scale 

Source: Authors 

The results from the SCOFF questionnaire showed that “food dominated the life” of 27.2% of 
subjects; 37.9% “believed themselves to be fat, when others said they are too thin”; 25.3% reported 
significant weight loss in a 3-month period; 24.8% worried about their control over eating; and 6.4% 
reported self-induced vomiting. Of the subjects, 34. 7% provided two or more positive answers for the 
SCOFF questionnaire (Table 2). As expected, differences were found between the males and females: 
21.6% and 42.1%, respectively, in this regard. We compared the mean results in the two gender groups 
by Mann-Whitney test and found significant differences (p < 0.001).  Two “yes” responses from the 
SCOFF questionnaire defined the threshold for indicating 100% sensitivity to anorexia and bulimia 
(Garcia et al., 2010; Morgan, Reid, & Lacey, 1999). These results meant that one third of all the 
respondents could be considered at high risk of having or developing an ED. Garcia et al. (2010) found 
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54 (13.5%) respondents with two positive answers, using a French version of the SCOFF 
questionnaire in 400 undergraduate female students. Of these, 35 had typical ED and 19 were false 
positives. An interesting finding in our study was that one fifth of the males had reported disordered 
attitudes and behaviors. The sensitivity and specificity of the SCOFF questionnaire were not reported 
because the study design did not include an objective professional assessment. Our project was aimed 
at collecting and analyzing data about the incidence of attitudes and behaviors in the non-clinical 
population that could lead, with a high probability, to clinically significant disordered eating.  
Cronbach’s Alpha for the SCOFF questionnaire results was 0.479, which was similar to that of other 
studies (Muro-Sans, Amador-Campos, & Morgan, 2007).  

Table 2: Frequency of positive answers from the SCOFF questionnaire 
 

Number of positive answers Frequency Percent (%) 
 

0 389 35.11 
1 334 30.14 
2 206 18.59 
3 129 11.64 
4 43 3.88 
5 7 0.63 

Source: Authors 
 
The 25 items of the EABQ allowed a maximum total score of 100, with a low score meaning a high 
incidence of disordered attitudes and behaviors. The frequency distribution of the total scores (Figure 
1) and the mean value (Table 1) from the EABQ, expected in the non-clinical sample, showed the 
prevalence of the healthy eating attitudes and behaviors. This indicated the acceptability of the 
psychometric properties of the EABQ. The mean ranks of the gender groups were significantly 
different (p < 0.001), with smaller values observed in the female group (Mann-Whitney test). This 
meant a higher prevalence of disordered attitudes and behaviors in females. It also showed a 
satisfactory sensitivity of the EABQ, which validates the results of the SCOFF questionnaire.  
We analyzed the 25 items of the EABQ using an exploratory factor analysis (Principal Component 
Analysis). The four main factors determined by the PCA represented 31.16% (the first factor), 9.09% 
(the second factor), 8.41% (the third factor), and 6.06% (the fourth factor) of variation in the data. 
Assuming these factors were intercorrelated, we used an oblimin rotation to interpret the results 
(Brown, 2009). 
The significant item loadings (higher than 0.30) on the four factors: ‘Body shape and weight 
concerns’, ‘Personal control over eating and calorie intake’, ‘Dieting’, and ‘Preoccupation with food 
and binge eating’, are shown in Table 3. Each of the 25 EABQ items had loads and these were 
assigned to the four factors identified (Table 3); items 5, 6, 11, 20 and 21 had loads assigned to one 
other factor (not shown in table) with a lower, but significant value. 
The nine items for assessing the first factor (body shape and weight concerns) had content relating to 
feelings (fears) of becoming fat, dissatisfaction, and significant importance of one’s own body shape, 
and strong feeling of guilt after eating. Six items for avoidance of high calorie food, eating rules, 
calorie control, and compensating sport activity were loaded on the factor labelled “Personal control 
over eating and calories intake”. Factor 3, labelled “dieting”, included six items relating to the will and 
activity to keep one’s stomach empty, including purging. The fourth factor (preoccupation with food 
and binge eating) included four items that indicated overeating and preoccupation with eating. 
The internal consistency of the EABQ questionnaire was high, based on the Cronbach’s Alpha value 
(0. 879). As displayed in Table 4, Spearman’s correlations show moderately significant correlations (p 
< 0.001) between the total scores of the SCOFF questionnaire, the EABQ, and the scores from three 
groups of items in the EDDS for assessing eating attitudes and behaviors. These results indicated 
appropriate concurrent validity of the questionnaire generated in this study. 
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Figure 1:	 Frequency	 of	 the	 results	 from	 the Eating Attitudes and Behaviors Questionnaire 
(EABQ) 

	
Source: Authors 

 
Table 3: Eating Attitudes and Behaviors Questionnaire (EABQ) factor structure (Principal 
Component Analysis, Oblimin Rotation) 
Factor Item numbers Factor loading 

Body shape and weight 
concerns 

EABQ 1 -0.787 

EABQ 2 0.720 
EABQ 3 0.594 
EABQ 14 0.744 
EABQ 16 0.737 
EABQ 19 0.800 
EABQ 20 0.444 
EABQ 21 0.530 
EABQ 25 0.557 

Personal control over eating 
and calories intake 

EABQ 4 0.511 

EABQ 5 0.732 
EABQ 6 0.589 
EABQ 7 0.688 
EABQ 11 0.452 
EABQ 12 0.662 

Dieting 
EABQ 8 0.686 
EABQ 10 0.565 
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EABQ 15 0.501 
EABQ 18 0.462 
EABQ 23 0.796 
EABQ 24 0.750 

Preoccupation with food and 
binge eating 

EABQ 9 0.793 

EABQ 13 0.749 
EABQ 17 0.704 
EABQ 22 0.445 

Source: Authors         
 

Table 4: Spearman’s correlations between the total scores from the SCOFF questionnaire, EABQ, and 
EDDS 
Scales SCOFF EABQ EDDS group 1 EDDS group 2 EDDS group 3 
SCOFF - 0.566** -0.517** 0.377** -0.430** 
EABQ 0.566** - -0.693** 0.366** -0.518** 
EDDS group 1 -0.517** -0.693** - -0.284** 0.431** 
EDDS group 2 0.377** 0.366** -0.284** - -0.429** 
EDDS group 3 -0.430** -0.518** 0.431** -0.429** - 
EABQ: Eating Attitudes and Behaviors Questionnaire; EDDS: Eating Disorder Diagnostic Scale 
**significant at the 0.001 level (2-tailed) 
Source: Authors 

A serious limitation of this preliminary study was its unbalanced sample, especially with the small 
number of individuals in the middle adulthood group, with only 28 individuals. For an accurate 
comparison of the age groups more individuals aged between 40 and 65 years were needed. Further 
study is in progress.  
Conclusion 
To the extent of our knowledge, this study is the first Bulgarian epidemiological study, reporting the 
prevalence of unhealthy eating attitudes and behaviors in a non-clinical sample of adolescents and 
adults, both male and female. Our results indicate that the attitudes and behaviors, relating to food and 
eating, should be studied and analyzed to reveal the hidden picture of the risk for ED in the general 
community. Knowledge about unhealthy eating attitudes can form a fruitful basis for prevention of 
ED. The hypothesis of a continuum between normal eating and ED, with partial syndromes forming 
intermediate conditions, and a high risk for clinically significant or full-syndrome ED, is supported in 
the literature. Prevention could be more effective being directed to individuals of the general 
population with partial syndromes, i.e., with unhealthy eating attitudes and behaviors. We found a 
greater ED risk in adolescents compared with the older groups and in females compared with males. 
That is, our results showed a higher incidence of disordered eating attitudes and behaviors in 
adolescents and in females. At the same time, we found that one fifth of the males in the study were at 
high risk of ED, and that young adulthood was also an age period at risk.  
We analyzed the relationship between the results of three scales, measuring disordered eating attitudes 
and behaviors, and confirmed that our questionnaire (EABQ) is a sensitive and reliable self-report 
instrument that can be used for early detection of ED risk. 
This study’s results could form the basis for developing programs for disordered eating prevention in 
Bulgaria. 
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STUDY OF KINETIC PARAMETERS AND POSSIBLE INHIBITORY EFFECT ON 
THE TYROSINASE OF THE HALOGENATED BOROXINE DIPOTASSIUM 

TRIOXOHYDROXYTETRAFLUOROTRIBORATE K2[B303F4OH] 

Maja Marasović1, Zrinka Čorić2, Mladen Miloš3, Borivoj Galić4

 

Abstract  

INTRODUCTION: A number of biochemical and medical researchers have detected increased activity of 

tyrosinase in skin tumor cells. The most famous and available inhibitor, kojic acid, has several side effects and is 

not completely safe for use.  

OBJECTIVES: This paper describes the study of inhibitory influence of halogen boroxine K2[B303F4OH] on 

tyrosinase. The research was prompted by the ability of this compound to inhibit enzymes through metal ion 

chelation as well as its synthesis and application in cosmetic skin products that produce no serious side-effects. 

METHOD: Tyrosinase activity was measured by spectrophotometric analysis for the appearance of dopachrome 

pigment at a wavelength of 475 nm. Tyrosinase exhibited typical Michaelis-Menten kinetics.  

RESULTS: Tests of the proposed inhibition of the enzyme tyrosinase showed that K2[B3O3F4OH] had weak 

inhibitory properties. 

CONCLUSION: It will be necessary to search for new ways of antitumor mechanisms that differ from those of 

previous results. 

UDC Classification: 615.1 DOI: http://dx.doi.org/10.12955/cbup.v4.835 

Keywords: Tyrosinase inhibitors, kojic acid, boronic acids, halogenated boroxine dipotassium-

trioxohydroxytetrafluorotriborate.

 

Introduction 

According the World Health Organization, two to three million people are diagnosed with some form 

of malignant skin tumor each year, with 41,000 patients dying each year from melanoma. Worldwide, 

the number of new cases of skin cancer is growing at the rate of between three and seven per cent a 

year (Siegel. Miller & Jemal , 2015). Numerous people suffer from many form of skin disorders 

(www.skincancer.com). Most investigated is the enzyme, tyrosinase (EC number 1.14.18.1), which is 

thought to play a main role in skin disorders (Saran et al., 2004). Tyrosinase is present in many plants, 

fungi, and mammalian cells. Tyrosinase extracted from the champignon mushroom, Agaricus bisporus 

(J.E.Lange) Imbach (1946), is homologous with that of the mammalian. Almost all studies of 

tyrosinase inhibition have used mushroom tyrosinase, because this enzyme is commercially available. 

Tyrosinase was named because of the activity of the amino acid, tyrosine, which is found in nearly all 

animal cells and is very important in melanin synthesis (Uchidaa, Ishikawa, & Tomoda, 2014). Human 

tyrosinase is a single membrane-spanning transmembrane protein, and when tyrosine forms the 

substrate, it forms dopaquinone, an intermediate in the production of the pigment, melanin. 

Dopaquinone spontaneously forms an orange-red pigment called dopachrome, which undergoes a final 

reaction to form the blackish brown pigment, melanin. 

In the earliest stage, Stage 1, of melanoma skin cancer, the enzyme is scarcely noticeable, but is 

widespread and evenly distributed in Stage 2, and then unevenly distributed in Stage 3 (metastases; 

Saewan, Koysomboon, & Chantrapromm, 2011). Several polyphenols, including flavonoids and 

stilbenoids, substrate analogues, free radical scavengers, and copper chelators, have been known to 

inhibit tyrosinase. Well known tyrosinase inhibitors include kojic acid, tropolone, coumarins, vanillic 
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acid, vanillin, and vanillic alcohol (Chen, Lin, Yang, Bordon, & Wang, 2015). The best known of the 

above-mentioned inhibitors is kojic acid, which is used as a positive standard in experimental 

measurements. Today, kojic acid is mainly used in cosmetic formulations (Balakrishna, Payili, 

Yennam, Uma Devi, & Behera, 2015). Kojic acid shows a competitive inhibitory effect on 

monophenolase activity and a mixed inhibitory effect on the diphenolase activity of the mushroom 

tyrosinase. Skin irritation is the most common kojic acid side-effect, although cell mutation in 

mammals was also detected from results of 165 studies of kojic acid toxicity presented by the 

nonprofit Environmental Working Group (Burnett et al. 2010). However, kojic acid is not expected to 

be a human carcinogen. Some studies of animals have shown that high amounts of kojic acid can 

cause liver, kidney, reproductive, cardiovascular, gastrointestinal, and respiratory side-effects and 

hence, detection of a less dangerous inhibitor has been the aim of several studies in the last five years 

and this type of research still continues (Chang, 2012). 

The interest in boron compounds has grown in the last 20 years. Boronic acids are a class of boron 

compounds that first appeared in the literature in the 1860 (Yang, Gao, & Wang, 2003). These 

compounds are interesting to study because of their stability, low toxicity, and potential for producing 

hydrogen and covalent bonds at the active site of the enzyme; this means they can be used as inhibitors 

of enzymes. Boronic acid forms several derivatives that remain relatively unexplored. Boroxines are 

one of these, which involves 6-membered heterocyclic compounds with a unique electronic 

configuration (Hall, 2005). Preliminary tests using halogen boroxine (dipotassium 

trioxohydroxytetrafluorotriborate, K2[B3O3F4OH]; Ryssi & Slutskaya, 1951) revealed that it displays 

anticancer effects (Ivankovic et al., 2015). This compound can react with the Lewis bases and, as the 

ion [B3O3F4OH]2-, is potentially a selective inhibitor of enzymes. It has the ability to bind to active 

sites of enzymes and thus prevent the reaction of catalyzation. For now, a small number of 

publications about this compound suggests that, possibly, a halogenated derivative of this compound 

can be used for the prevention and treatment of benign and malignant lesions in the epidermis of the 

skin (skin cancer). Furthermore, halogen boroxine displayed properties that demonstrated its potential 

in future conventional, medical, dermatological, or cosmetic formulations. The compound is highly 

soluble in water and thus, could facilitate the production of pharmaceutical formations. This solubility 

contributes to its high bioavailability with effective absorption at the site of administration to the skin. 

Haverić, Haveric, Bajrovic, Galic, and Maksimovic (2001), at the Institute for Genetic Engineering 

and Biotechnology in Sarajevo, examined the anti-proliferation, cytotoxic, and genotoxic potential of 

the halogen derivatives in toxicological studies, and these indicated the halogen derivative has no 

damaging effect on human health or mammals. 

Preliminary results from in-vitro and in-vivo antitumor activity on cell lines, 4T1 adenocarcinoma, 

B16F10 melanoma, and squamous cell carcinoma SCCVII, at the Institute Ruđer Bošković in Zagreb 

Figure 1: Structure of dipotassium trioxohydroxytetrafluorotriborate K2[B3O3F4OH] 

 

Source: Authors 
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revealed a strong expression of anti-tumor activity, comparable to the well-known anti-cancer drug, 5-

fluorouracil. 

Studies in enzyme inhibition of catalase (EC number 1.11.1.6) have shown that the enzyme follows 

Michaelis-Menten kinetics in the absence and presence of inhibitors (Islamovic , Galic & Milos., 

2014). Recent studies focused on the possibility of inhibition of carbonic anhydrases (EC number 

4.2.1.1) isoforms, which are associated with tumorigenesis and metastasis of some tumors. It was 

assumed that the mechanism of action of K2 [B3O3F4OH] is associated in its binding with the zinc ion 

in the active site of the enzyme. Inhibitory activity of halogen boroxine n carbon anhydrases, in other 

species (bacteria and fungi), suggests that this compound could also have anti-microbial and anti-

infectious properties (Vullo, Milos, Galic, Scozzafava, & Supuran, 2015). 

As the halogenated boroxine derivative has shown effects on human molecules and mechanisms of 

carbon anhydrases inhibition through chelation of zinc atoms (similar to that of Kojic acid on copper 

in the active site of tyrosinase; Ghani & Ullah, 2010.), it is reasonable to hypothesize that a halogen 

derivative thereof may have an inhibitory action on the enzyme, tyrosinase. That theory encourages 

the notion that enzyme tyrosinase is also found in skin tumor cells in a ¨bewildering¨ state that should 

be inhibited. With this information one could easily assume that boroxine would have inhibitory 

effects on this same enzyme. 

Materials and Methods 

Enzyme kinetics provide methods for quantification of the parameters of enzyme activity. Data 

obtained from enzyme kinetics provided KM values (substrate concentration at which the reaction 

velocity is half-maximal) and Vmax values (maximal velocity of a reaction, which occurs at the 

saturation of an enzyme). The Michaelis-Menten’s constant is a measure of affinity of an enzyme for 

its substrate. Each enzyme-substrate reaction provides a unique KM. 

Tyrosinase activity can be measured by monitoring the appearance of the dopachrome pigment at a 

wavelength of 475 nm. The absorbance allows spectrophotometric analysis of tyrosinase activity by 

determining the rate of dopachrome formation from the substrate, L-DOPA. Tyrosinase exhibits 

typical Michaelis-Menten kinetics. The potential inhibitor was examined in the presence of tyrosine 

and L-DOPA, as the enzyme substrate, and activity was assessed in terms of dopachrome formation. 

All measurements were made in the laboratory of Organic Chemistry and Biochemistry at the Faculty 

of Chemical Technology, at the University of Split, using a spectrophotometer Specord 200plus 

(Edition 2010). 

The source of enzyme used was the tyrosinase from Agaricus bisporus (T3824 SIGMA, Tyrosinase 

from mushroom, lyophilized powder, ≥ 1000 unit/mg solid). We prepared a solution of tyrosinase, 

wherein every 1 ml of the solution had 104.17 units of enzyme solution. This solution was kept on ice 

throughout the experiment. Also, a sample solution boroxine was prepared using K2 [B3O3F4OH] of 

0.198 mM (1 mg/mL), 0.596 mM (3 mg/mL), and 0.994 mM (5 mg/mL) aliquots; and substrate 

solution of L-DOPA of 0.198 mM (1 mg/mL), 0.596 mM (3 mg/mL), and 0.994 mM (5 mg/mL) in 

phosphate buffer of pH 6.5. Two “blind” probes were used to monitoring the course of the reaction 

without enzymes. Before the addition of inhibitor of various concentrations, a series of measurements 

of kinetics of non-inhibited chemical reaction between L-DOPA and the enzyme tyrosinase were 

performed to facilitate a comparison between potentially inhibited and noninhibited conditions. 

The reaction was initiated with 0.4 mL of tyrosinase and 0.05 mL of boroxine, placed in a vial to react 

for five minutes. The total volume of solution in the cuvette was 1 ml. The substrate L-DOPA and a 

buffer were then added, and the changes in absorbance at a wavelength of 475 nm measured. 

Measurements were adjusted to the three-minute duration. 

From our data, we calculated and graphed rates of reaction as ∆A/∆min to establish initial velocity. 

Absorbance, divided by time (min), was converted to volume (μmol), divided by time (/min), using 

Beer’s law and the extinction coefficient for dopachrome (3600 m−1cm−1), as follows: 

𝜇𝑚𝑜𝑙/𝑚𝑖𝑛 =
∆𝐴/𝑚𝑖𝑛

3600𝑀−1 ×(106  𝜇𝑀/𝑀)×0,001𝐿  (1) 
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Results and Discussion 

The results of the Lineweaver-Burk, Eadie Hofstee, Hanes-Woolf, and Dixon's plots show that K2 

[B3O3F4OH] exhibited little inhibition of tyrosinase. From the equations and sequences on the X and Y 

axes, the kinetic parameters (Vmax and KM) were represented in all used plots. However, the Dixon 

results were somewhat different from other results and in this case were disregarded because they were 

unsuitable for determination of graphical presentation and calculation of kinetic parameters. Thus, the 

Dixon’s plot is not displayed. 

Figure 1: Lineweaver-Burk plot addiction 1/v0 about 1/[S] 

 

vo – initial velocity in moment t=0 

[S] – concentration of product DOPA chrome 

[l] – concentration of reactant L-DOPA  

 

 

 

 

 

Source: Authors 

All values of Vmax were reduced with the addition of the inhibitor in comparison to those without the 

inhibitor. The values of KM were lower for inhibitor concentrations of 0.198 Mm (1 mg/mL) and 0.596 

mM (3 mg/mL) in all views. The Lineweaver-Burk, Hanes Woolf, and Eadie-Hofste plots show that 

the parameters Vmax and KM were reduced by the concentration of 0.596 mM (3 mg/mL), suggesting 

an acompetitive type of inhibition in this case. 

Figure 2: Eadie-Hofstee plot v0 depending v0 /[S] 

 

vo – initial velocity in moment t=0 

[S] – concentration of product DOPA chrome 

[l] – concentration of reactant L-DOPA 

 

 

 

 

 

 

Source: Authors 
 

For all views, the concentration of 0.994 mM (5 mg/mL) associated with parameter values of Vmax that 

were almost the same and KM that increased. 
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Results suggest future investigations in the area of concentrations higher than 0.994 mM (5 mg/mL) of 

halogen boroxine derivative K2 [B3O3F4OH]. 

Figure 3: Hanes-Woolf plot addiction [S] / v0 of [S]  

 

vo – initial velocity in moment t=0 

[S] – concentration of product DOPA chrome 

[l] – concentration of reactant L-DOPA  

Source: Authors 

 

Table 1: The values Vmax and KM determined from graphic plots (total volume 1 mL) 

 Vmax KM  

1 mg/mL 0.0800 0.334 

Lineweaver-Burk plot 
3 mg/mL 0.0725    0.273 

5 mg/mL 0.0780 0.3053 

No inhibitor   0.0836 0.3175 

1 mg/mL 0.0744 0.2989 

Eadie-Hofstee plot 
3 mg/mL 0.0716 0.2679 

5 mg/mL 0.0829 0.3410 

No inhibitor   0.0852        0.3283 

1 mg/mL 0.0706 0.2686 

Hanes-Woolf plot 
3 mg/mL 0.0708 0.2617 

5 mg/mL 0.0860 0.3669 

No inhibitor   0.0866        0.3374 
 

Source: Authors 

Conclusion 

Tests of the proposed inhibition of the enzyme tyrosinase showed that K2[B3O3F4OH] has weak 

inhibitory properties. This was confirmed by Lineweaver-Burk, Hanes-Woolf, and Eadie-Hofstee plots 

of the reaction of tyrosinase with K2 [B3O3F4OH]. All values for maximum speed, Vmax, were less, 

with the addition of K2 [B3O3F4OH], than the value without inhibitor. It was evident that added 

concentrations of K2 [B3O3F4 OH] reduced the Vmax and KM, suggesting an acompetitive type of 

inhibition, except for the inhibitor concentration of 0.994 mM (5 mg/mL). Halogenated boroxine 
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derivatives should show inhibitory effects on the enzyme, tyrosinase, according to expectations that 

are based on human visible stains and the inhibitory action of chelation of metal ions in the active site 

of carbon anhydrases. Although study results failed to show such an effect, based on the selected 

concentrations, the importance of this research is in regard to directing future research towards the 

study of halogen boroxine derivative K2 [B3O3F4OH] with concentrations higher than 0.994 mM (5 

mg/mL), although it is more likely that a change of perspective and search for new ways of anticancer 

mechanisms that are different from that expected is needed. 
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THE METHOD OF SPECTRALLY SELECTIVE LASER MUELLER MATRIX 
POLARIMETRY FOR VERIFICATION OF ACUTE CORONARY INSUFFICIENCY 

Oleh Vanchuliak1, Victor Bachinskiy2, Alexander Ushenko3

 

Abstract 

INTRODUCTION: As the existing methods of evaluation of acute coronary insufficiency currently held is to 

some extent subjective. However, the specificity of forensic medicine requires objective methods. Thus, there is 

a necessity for objective methods of diagnosis for acute coronary insufficiency (ACI). 

OBJECTIVES: The objective of this study is to establish the diagnostic possibilities of the laser method, 

Mueller matrix polarimetry, on wavelength 450 nm of autofluorescence, with the method of statistical analysis of 

native heart slices to provide an after-death diagnosis of acute coronary insufficiency. 

METHODS: In our primary investigation we explored 69 human hearts with ACI, 69 with chronic ischemic 

heart disease, and 20 from corpses after violent deaths with short agonal period. The samples were studied with a 

Stokes polarimeter, which was modified to study laser induced autofluorescence. For comparison, 

histopathological studies were conducted by staining with hematoxylin, basic fuchsine, and picric acid. Data 

were analyzed statistically. 

RESULTS: Coordinate and probabilistic distributions of Mueller matrix invariant r14 and r41 laser polarization 

autofluorescence samples of myocardium were established. A visual determination of ACI, using coordinate 

distributions or probabilistic distributions, is difficult and hence, we conducted a statistical analysis between 

pixels of the image. For optically active fluorophores of the myocardium we found a growth (1.5 times) kurtosis 

of r41 value. Distribution of r41 decreased 1.6 times in the case of ACI. After definition of balanced accuracy, we 

noted definition of asymmetry and kurtosis of invariant r41 with 89 % and 95% accuracy allowed a diagnosis of 

ACI. 

CONCLUSION: Using the spectrally selective laser method, Mueller-matrix polarimetry, on wavelength 450 

nm of autofluorescence with method of statistical analysis of native heart slices allows for diagnosis of ACI with 

high accuracy. 

UDC Classification: 616-001/-009 DOI: http://dx.doi.org/10.12955/cbup.v4.836 

Keywords: Diagnostic, ischemia, myocardium, autopsy.

 

Introduction 

Ischemic heart disease has been shown as the underlying cause of sudden cardiac death (SCD) in 

~80% of victims in western societies. These SCDs, involving cardiac arrest, often occur with 

preceding symptoms of myocardial ischemia and are possibly accompanied with fresh thrombus when 

examined by coronary angiography or at autopsy (World Health Organization, 2004). However, as 

there are no witnesses and no significant signs at autopsy, reaching a conclusion about the presence of 

acute coronary syndrome or insufficiency (ACI) is difficult for a forensic expert (Hookana et al., 

2014). Dettmeyer (2011) noted that, for histopathological verification, there are few signs in the case 

of myocardial infarction less than six hours after the moment of cardiac arrest to the moment of death. 

As the evaluation of existing diagnostic methods currently held is to some extent subjective and the 

specificity of forensic medicine requires objective methods. Thus, there is a necessity for objective 

methods of diagnosis of ACI. 

Literature Review 

According to Angelsky Ushenko, Ushenko, and Pishak (2007), there is a new and quickly developing 

scientific field, i.e., optical analysis of biological tissues. According to Tuchin (2002), analysis of 

polarization characteristics of scattered radiation is a way to qualitatively acquire new results about the 
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morphological and physiological state of biological tissues. Yao (1999) concluded that most biological 

tissues are characterized by optical anisotropy at both the microscopic and macroscopic levels, 

including the myocardium. 

According to Yao and Wang (1999), the most complete properties of the myocardium can be studied 

by Mueller matrix analysis. 

Nevertheless, Alfano et al. (1984) stated that human tissue contains complex endogenous 

fluorophores. Andersson-Engelsy, af Klinteberg, Svanberg, and Svanberg (1997) found that 

identifying autofluorescence of tissues opened an opportunity to label biochemical processes of cells 

and tissues, including ischemia. Thus, based on the combined use of methods for studying laser 

polarization and autofluorescence images, we endeavored to establish the presence of ACI. 

Subsequently, the objective of this study is to establish the diagnostic possibilities of the laser Mueller-

matrix polarimetry (wavelength 450 nm) of autofluorescence combined with the method of statistical 

analysis of native heart slices to allow for after-death diagnosis of ACI. 

Data and Methodology 

We investigated 69 human hearts with ACI, 69 with chronic ischemic heart disease (CIHD), and 20 

from corpses, after violent death, with short agonal period. This material was collected from 2010 to 

2015 at the Chernivtsi Regional Bureau of Forensics, Ukraine. 

Samples with a volume of 1-cm3 were excised directly after organ collection. These were excised on a 

freezing microtome with a slice thickness of 30 ± 5 microns. The samples were then dried. The dried 

samples were then studied with a Stokes polarimeter, which was modified to study laser induced 

autofluorescence. For inciting autofluorescence in samples of infarction, we used the ‘blue’ solid-state 

semiconductor laser with a wavelength of 450 nm at 100 Mw power. We used an area equal to (1280 × 

960 pixels) of a CCD-camera (The Imaging Source DMK 41AU02.AS; monochrome 1/2 inch CCD, 

Sony ICX205AL progressive scan; resolution 1280 × 960; photosensitive area 7600 × 6200 µm; 

sensitivity 0.05 lx; dynamic range 8-bit). Next, all calculations were conducted on the personal 

computer program MATLAB. At the same time, histopathological studies were conducted by staining 

with hematoxylin, basic fuchsine, and picric acid. 

Results and Discussion 

Measurement results of the coordinate and statistical patterns in a set of Mueller matrix invariants of 

samples under conditions of ACI and CIHD for the spectral region of wavelength 450 nm are 

presented in Figure 1. 

According to Andersson-Engelsy (1997), after transition from a reductive nicotinamide adenine 

nucleotide (NADH2) to the oxidized (NAD) state, it loses an absorption band and the capacity for 

fluorescence. Because accumulation of NADН2 was observed during myocardial ischemia, one should 

expect an increase in modulation of secondary autofluorescence radiation. Indeed, during ACI there 

was intense autofluorescence (Figure 1; 4). However, there was sufficient proximity of histogram 

distributions of Mueller matrix invariant r41 (Figure 2; 3 & 4), which determined the degree of 

crystallization of myocardial samples of both types. 

A visual determination of ACI, using coordinate distributions or probabilistic distributions, was 

difficult and thus, we conducted a statistical analysis between the pixels of the image. The results are 

shown in Table 1. 

The results confirmed experimentally the criteria of differentiation of ACI, i.e., normal heart and 

CIHD. 

For optically active fluorophores of the myocardium, we found a growth (1.5 times) kurtosis of r41 

value. Distribution of r41 decreased 1.6 times in the case of ACI. 

Table 2 presents the balanced data accuracy for the spectrally selective laser Mueller matrix 

polarimetry autofluorescence at a wavelength of 450 nm for samples of the myocardium. Analysis of 

the balanced data, carried out on data according to Myers, demonstrates the sensitivity and specificity 

of spectrally selective laser Mueller matrix polarimetry autofluorescence of samples of the 

myocardium. The analysis conducted for the moments of both Mueller matrix invariants that were the 

most promising for verification ACI: asymmetry and kurtosis. 
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Figure 1: Coordinate and probabilistic distributions of Mueller matrix invariant r 14 laser 

polarization autofluorescence samples of myocardium 

 

1: coordinate distribution of CIHD samples; 2: coordinate distribution of ACI samples; 3: 

probabilistic distribution of CIHD samples; 4: probabilistic distribution of ACI samples. 

Source: Authors 

 

Figure 2: Coordinate and probabilistic distributions of Mueller matrix invariant r41 laser 

polarization autofluorescence samples of myocardium  

 

1: coordinate distribution of CIHD samples; 2: coordinate distribution of ACI samples; 3: 

probabilistic distribution of CIHD samples; 4: probabilistic distribution of ACI samples. 

Source: Authors 



CBU INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 

MARCH 23-25, 2016, PRAGUE, CZECH REPUBLIC  WWW.CBUNI.CZ, WWW.JOURNALS.CZ 

 

 709 

Table 1: Statistical moments for spectrally selective laser Mueller matrix polarimetry 

autofluorescence method 

Moment Normal myocardium ACI CIHD p 

Mean of r14 0.69 0.061 0.78 0.073 0.73 0.068 >0.05 

Variance of r14 0.23 0.019 0.21 0.014 0.24 0.021 >0.05 

Skewness of r14 1.04 0.09 1.32 0.11 1.17 0.09 <0.001 

Kurtosis of r14 2.43 0.19 2.12 0.15 2.26 0.17 <0.001 

Mean of r41 0.13 0.01 0.095 0.008 0.12 0.011 >0.05 

Variance of r41 0.11 0.024 0.08 0.01 0.06 0.008 <0.001 

Skewness of r41 1.38 0.11 1.12 0.11 1.68 0.14 <0.001 

Kurtosis of r41 1.06 0.11 2.13 0.36 1.44 0.21 <0.001 
 

ACI: 

CIHD: 

Source: Authors 

Table 2: Balanced accuracy of the method of statistical analysis spectrally selective (on 

wavelength 450 nm) autofluorescence Mueller matrix image of slices of myocardium 

Moment Balanced accuracy, of r14 % Balanced accuracy, of r41 % 

Skewness 65 

a = 48; b = 21 

c = 45; c = 24 

89 

a = 62; b = 7 

c = 61; d = 8 

Kurtosis 68 

a= 49; b= 20 

c = 46; d = 23 

95 

a = 66; b = 4 

c = 62; d = 7 
 

Source: Authors 

Definition of asymmetry and kurtosis of invariant r14 with 89 % and 95% accuracy allowed a diagnosis 

of ACI. 

Conclusion 

Using spectrally selective laser Mueller matrix polarimetry on wavelength 450 nm of autofluorescence 

with the method of statistical analysis of native heart slices allowed a diagnosis of ACI with high 

accuracy. 
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POST-MORTEM INTERVAL ESTIMATION BY CEREBRO-SPINAL FLUID FILMS 
POLARIZATION IMAGES OPTICAL STRUCTURE CHANGING 

Marta Garazdiuk1, Viktor Bachynskіy2, Oleg Wanchuliak3,  

Oleksandr Garazdiuk4, Aleksandr Ushenko5 

 

Abstract  

INTRODUCTION: Post-mortem interval (PMI) estimation has been and remains one of the main issues of 

forensic medicine. Complex photometric, polarization, and correlation techniques of biological tissue (BT) 

structure are crucial in this area. 

OBJECTIVES: The purpose of this study is to develop and test two-dimensional Stokes-polarimetric mapping 

of biological layers to evaluate the accuracy of PMI assessments using statistical analysis of post-mortem 

changes and dynamics of the coordinate distributions for the polarization ellipticity (PE) images of 

polycrystalline films of liquor (PFL). Coordinate distributions of polarization ellipticity (PE) image values were 

estimated for each sample of PFL in the optical arrangement of the Stokes polarimeter using the method of two-

dimensional distributions of Stokes-parameters.  

RESULTS: The most sensitive statistics to the post-mortem manifestations in terms of changes to liquor 

polycrystalline optical networks were those for the 3rd and 4th order. They characterized asymmetry and 

kurtosis (peak sharpness) of coordinate distributions for polarization ellipticity images of polycrystalline films of 

liquor. The optimal interval was 32 hours, with accuracy of 60 min, from the method of two-dimensional Stokes-

polarimetric mapping used. 

JEL Classification Numbers: I19 DOI: http://dx.doi.org/10.12955/cbup.v4.838 

UDC Classification: 616-091 

Keywords: Post-mortem, interval, cerebrospinal, polarization, ellipticity.

 

Introduction 

Chen, Inamori-Kawamoto, Michiue, Ikeda, Ishikawa& Maeda, H. (2015), Girela, Villanueva, 

Irigoyen, Girela, Hernández‐Cueto & Peinado (2008), Parmar & Menon (2015), Prieto-Bonete, Perez-

Carceles, & Luna (2015) considered that post-mortem interval (PMI) estimation had been, and 

remained, one of the main issues of forensic practice. The time-since-death evaluation is usually based 

on an assessment of morphological changes in postmortem tissues and body organs. Ushenko O., 

Dubolazov, Ushenko V, Gorsky, Soltys & Olar and Ushenko O, Dubolazov, Ushenko Y & Gorsky 

(2015a, 2015b), Ushenko V, Olar, Ushenko Y, Gorsky & Soltys (2015), and Wanchuliak, Ushenko & 

Bezhenar, I. L. (2004) have shown, that optical diagnostic methods, using complex photometric, 

polarization, and correlation techniques of biological tissue (BT) structure, are the most important in 

this area. These methods of the BT light scattering phenomenon for investigation, with their vector 

nature, can search the dynamics of data in relationships between post-mortem changes of body tissues 

and a set of objective photometric, polarization, and correlation parameters of optical images. The 

ability to monitoring changes over time-since-death demonstrates how new opportunities can provide 

more objective and accurate post-mortem interval (PMI) estimation. Possibilities of objective PMI 

estimation by examining post-mortem changes of polarization-inhomogeneous structure in human 

biological fluids from images has had little exploration until now. 
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Purpose 

The aim of this study is to develop and test two-dimensional Stokes-polarimetric mapping of 

biological layers as a method to evaluate the accuracy of PMI assessments. This will be based on a 

statistical analysis of post-mortem changes and dynamics of the coordinate distributions for the 

polarization ellipticity (PE) images of the polycrystalline films of liquor (PFL).  

Materials and Methods 

The study investigated PFLs taken from 52 corpses of both sexes, aged 33 to 91 years, with an 

accurately known time of death, which ranged from 1 to 41 hours (the main research group), and 20 

healthy volunteers (comparison group). The selection of fluid was carried out according to the Dehn & 

Asprey (2013) by a suboccipital puncture from the great occipital tank of the corpse and during a 

spinal anesthesia of healthy volunteers, performed with surgery preparation. In the main group, fluid 

was selected from cadavers who died because of cardiovascular disease, in 43 cases (82.7%), 

pulmonary tuberculosis, five cases (9.6%), and gastrointestinal tumors, four cases (7.7%). The next 

allocation was for time-since-death: 1 to 6 hours comprising 10 cases (19.2%); 6 to 12 hours, 11 cases 

(21.2%); 12 to 20 hours, 10 cases (19.2%); 20 to 28 hours, 11 cases (21.2%); and 28 to 34 hours, 10 

cases (19.2%). 

The study of Ushenko O, Dubolazov, Ushenko Y & Gorsky(2015b) found that the biological fluids on 

polycrystalline films are characterized by the simultaneous presence of optical isotropic and 

anisotropic components. According to this broad range of mechanisms for laser radiation parameters 

(which pass through a biological layer), transformation was implemented. The amount of protein in 

the cerebrospinal fluid (CSF) changes as a result of biochemical processes in life and after death, when 

biophysical properties also change. Aksjonova and Starkova (1998) found that free radical oxidation 

of proteins occurred in any pathology intravitality, leading to protein degradation and formation of 

toxic fragments, including middle molecules (MM; molecular weight 500–2000 Dalton; D). The 

chemical composition of the MM is highly heterogeneous and integrates heterogeneous group of 

agents (peptides, glycopeptides, nucleopeptides, endorphins, and glucuronic acid derivatives). 

Ermakov (2004) showed that MM level indicators of CSF in people who had died from drug poisoning 

and cardiovascular disease, gradually increased depending on the time of death, which can be used in 

the diagnostic identification of PMI. Finehout, Franck, Relkin, & Lee (2006) estimated the change in 

the level of proteins in the CSF of living people and the post-mortem changes in their CSF. Fifty-four 

different types of protein functional groups have been investigated and 14 of these demonstrated a link 

between increasing amounts of protein and time-since-death. Arroyo, Rosel, & Marron (2005) found 

significant differences in protein, cortisol levels (in cases of violent and non-violent death), urea, 

alkaline phosphatase, and cortisol levels in different age groups. No other chemicals showed 

statistically significant changes. Thus, the dynamics of biophysical changes in CSF post-mortem 

largely depend on protein degradation. 

Liquor films were formed in identical conditions, by causing a drop of CSF to fall onto optically 

homogeneous glass. Drying of films was conducted at room temperature (20 ºC). The PFL research 

was carried out in a specialized laboratory of the Correlation Optics Department at the Chernivtsi 

National University. Mathematical processing and analysis of the PFL images established the time-

based dynamics of CSF post-mortem changes. 

Optical Circuit and Method of Experimental 

Coordinate distributions (two-dimensional arrays of values in the PFL sample plane) of polarization 

ellipticity (PE) values were measured at points of the polarization images (Figure 1) in the 

arrangement of standard Stokes polarimeter, according to O G. Ushenko et.al (2015a). 

The six PPL irradiations regime consisted of a parallel ( m3102Ø  ) cluster of “red” He-Ne 

( m 6328.0
1
 ) on a semiconductor laser (Figure 1). 

Polarization irradiator consisted of two polarization elements, the quarter-wave plate, and the polarizer 

(Figure 1, 3 & 4). 

An image of six PFL samples, using polarization object glass (Nikon CFI Achromat P, the focal length 

30mm, aperture 0.1, and magnification 4×) was projected into the light-sensitive plane of a charge 
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coupled device (CCD) camera (The Imaging Source DMK 41AU02.AS, monochrome ½ inch CCD, 

Sony ICX205AL progressive scan) with resolution of 1280 × 960, photosensitive matrix size 7600 × 

6200 µm, sensitivity 0.05 lx, and dynamic range of 8-bit. 

Figure 1: Optical circuit of standard Stokes polarimeter  

 

1: semiconductor laser; 2: collimator;3: wave plate; 4: polarizer; 5: object glass ; 6: PPL or PFL; 7: 

polarization object glass; 8: quarter-wave plate; 9: polarizer; 10: light-sensitive plane 

Source: Authors 

The polarization analysis for the six PFL samples was carried out using a quarter-wave plate and 

polarizer. 

Thus, the main information objects for the optic-physical methods for PMI estimation in our work are 

a collection of directly measured coordinate distributions of PFL polarization parameters  nm
ik

 : 
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The statistics of first (
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Z ), third (
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Z ), and fourth (
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Z ) orders were used as the main 

analytical tool to assess the distribution of PFL polarization azimuth values, and further  nmq  . 

These statistics were calculated according to the algorithms of O.G. Ushenko et al. (2015a, b) and V. 

O. Ushenko et al. (2015), as follows: 
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where N  is the number of pixels from the CCD-camera photosensitive area. 

The measurement of the Stokes vectors for parameters of PFL images was carried out as follows: 

 The light-sensitive plane (Figure 1, 10) of the CCD-camera consisted of nmN   pixels, 

which allowed simultaneous measurement of the two-dimensional array of intensity: 
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in the plane (x, y) of the PFL image. Within each of the PFL images, jk -pixel, it was possible 

to estimate the Stokes parameters through six intensity measurements in these polarization 

filtration conditions: 

o polarizer plane (Figure 1, 9) at angle 00  to measure the intensity distribution 

 nmI 
0

 of laser images for sampling; and 

o polarizer plane turned at angle 090  to measure coordinate values for intensity 

distribution,  nmI 
90

. 

 Based on the definition of the Stokes vector, S ,  its first 
1

S  and second
2

S  parameters were as 

follows: 

9001
IIS  ;         (3) 

9002
IIS           (4) 

o polarizer plane (Figure 1, 9) turned at angle 045  to measure coordinate values for 

intensity distribution,  nmI 
45

. 

o polarizer plane turned at angle 0135  to measure coordinate values for intensity 

distribution,  nmI 
135

. 

 The third
3

S  Stokes vector parameter was calculated: 

135453
IIS           (5) 

 For the measurement of the fourth Stokes vector parameter, 
4

S : 

o the quarter-wave plate (Figure 1, 8) was oriented at highest speed axis at angle 00 with 

polarizer plane transmission oriented at angle 045  to measure coordinate values for 

intensity distribution of right-circular polarized irradiations,  nmI 


; and 

o the quarter-wave plate at highest speed axis with polarizer plane at angle 0135  to 

measure coordinate values for intensity distribution of left-circular polarized 

irradiations,  nmI 


. 

The coordinate distribution of the 4th parameter was identified as: 


 IIS

4
.         (6) 

 

We obtained two-dimensional values for distribution of the Stokes vector parameter  nmS
i


 4;3;2;1

,  

and calculated the PFL image ellipticity,   , polarization coordinate values by the following equation: 

 
 
 nmS

nmS
nm






1

4arcsin5,0 ;       (7) 

Mapping for Polarization Ellipticity (PE) Images of Polycrystalline Films of Liquor (PFL) 

The experimental research into biochemical changes in the film structure and temporal dynamics of 

post-mortem CSF was performed as follows: 

1. Coordinate distributions of the PE image (Equation 7) values were estimated for each sample 

of PFL in the optical arrangement of the Stokes polarimeter (Figure 1) using the method of 

two-dimensional distributions of Stokes-parameters (Equations 3 to 6); 

2. Measuring PE images of PFL was performed in two stages. The first involved measurements 

every 15 minutes during the first 6 hours after death, the second entailed one measurement 

every hour to 30 hours after death; 

3. The statistics of the 1st to 4th order were used in the two-dimensional distributions for PE 

images of the PFL (Equation 2);  
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4. Statistical processing of the calculated values of the set of points that characterized the PE 

distributions within the representative sampling was carried out; and 

5. Depending on the time change, the most sensitive points of statistical values were used to 

achieve values stabilization. 

The examples of PE images of the PFL in mapping PPL are shown in Figures 2 and 3. 

Figure 2: Coordinate structure (left) and distribution histogram (right) of random values of PPL for 

the polarization ellipticity image, (Time 1 hour) 

 

Source: Authors  

 

Figure 3: Coordinate structure (left side) and distribution histogram (right side) of random values of 

PPL the polarization ellipticity (Time 12 hours) 

 

Source: Authors 

Both maps of image ellipticity were not uniform (Figures 2 and 3, left) regardless of changes in 

observations with time-after-death. 

The topological structure of PE coordinate distributions was mainly large-scale and consisted of 

spatially oriented fragments that were formed within this parameter of different values that showed a 

range of changes in the PE values in the distribution of the histogram (Figures 2 and 3, right side). 

Birefringence needle molecular complexes that form the EP of laser irradiation decreased with 

increasing observation time. 

Quantified optical displays of PFL showing degenerative changes to the needle protein network 

reduced the medium and dispersion of random values. 

Statistics of the 3rd and the 4th order were the most sensitive PFL optical values to evaluate the post-

mortem changes. They characterized the PE images of the PFL with values of asymmetry and kurtosis 

distribution. 
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Results of statistical computation for points of 3rd and 4th order, described the coordinate points for 

the PE image of the PFL as statistically significant for the sample within 30 hours after death (see 

Table 1). 

Table 1: Time dependence of statistical points 3rd and 4th order, values which characterized the 

distribution of the polarization ellipticity image for PPL human corpse 

T , hours 1 6 12 19 25 32 

3
Z  0.48 0.03 0.65 0.05 0.82 0.07 0.99 0.08 1.16 0.09 1.33 0.11 

4
Z  0.84 0.07 1.02 0.08 1.18 0.09 1.35 0.10 1.52 0.12 1.69 0.13 

 

Source: Authors 

Figure 4 demonstrates the temporal change and the statistics of the 3rd and 4th order, which are the 

most sensitive to PFL post-mortem degradation. 

Figure 4: Time dependence for the statistics of the 3rd and 4th order, values which characterized the 

distribution of polarization ellipticity for the PPL human corpse 

 

Source: Authors 

Analysis of the temporal dynamics for the statistical structure for the PE image of the PFL 

demonstrated that the range of variation in the statistics for the 3rd order was 2.77 times; and statistical 

values for the 4th order was two times. 

Analytical Algorithm to Estimate Post-Mortem Interval 

Figure 5 illustrates the algorithm of post-mortem interval estimation. 

A chart analysis resulted in the next equation to estimate interval: 

12

)2,1(

12

)1()1(
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Z
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ZZ
tg iii









 .       (8) 

 

Using Equation 8, we estimate time-since-death: 

 

)2,1(

12)0(

i

i
Z

T
ZT




 .         (9) 

where 
)0(

i
Z  is the objective value, defined by a fence CSF, collected in vivo in healthy volunteers 

(Table 2). 
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Figure 5: Algorithm of post-mortem interval estimation  

                                     

1
T

 - time of value 
 1

i
Z measurement start; 2

T
 - time of value 

 2

i
Z measurement end in the moment of 

its value (
   constTZ
i

2

) “stabilization”; 0
T  - time of death;   - inclination angle of informational 

dependence  TZ
i  

Source: Authors 

 

Table 2: Statistics of the 3rd and 4th order, describing the polarization ellipticity images obtained in 

vivo for the PPL 

0

i
Z  PFL image ellipticity ( ) 

0

3
Z  0.11 0.085 

0

4
Z  0.38 0.028 

 

Source: Authors 

The established interval was 32 hours, and the accuracy of the time-since-death estimation was 60 

min. 

Conclusion 

The most sensitive to post-mortem manifestations in terms of changes to liquor polycrystalline optical 

networks were the statistics of the 3rd and 4th order. These characterized asymmetry and kurtosis 

(peak sharpness) in the values distribution for the polarization ellipticity images of polycrystalline 

films of liquor. 

We established an optimal interval of 32 hours with the accuracy of the time-since-death estimation of 

60 min, using the method of two-dimensional Stokes-polarimetric mapping of ellipticity distributions 

for liquor images polarization. 
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INFLUENCE OF AGE AND GENDER ON THE STRENGTH OF BLOOD VESSELS 

Zyta Kuzborska1

 

Abstract: This article examines the effects of cardiovascular diseases that alter the diameter, wall thickness, and 

length of blood vessels. Depending on form and size of the damage, blood flow velocity, blood pressure, and 

stresses are affected in areas of diseased blood vessels. Through stimulating the deviations in the geometric 

shape of a blood-vessel wall, local blood pressure and stresses can arise from flow variation of blood vessels. 

This rise affects the blood-vessel wall and causes critical stresses likely to produce fissures in the blood vessels. 

It was found, that blood vessel pathology could cause blood flow velocity to increase up to 2.2 times and local 

blood pressure up to 3.4 times, and that human aging may have a significant influence on blood-vessel strength. 

UDC Classification: 616.1, 612.1, 531, 532, 62 DOI: http://dx.doi.org/10.12955/cbup.v4.839 

Keywords: blood vessel, flow, local blood pressure, stress.

 

Introduction 

Cardiovascular diseases are the main cause of human disability and death in the world, including 

Lithuania (Laucevičius et al. 2013; Roger et al., 2012; Rosamond et al., 2007). According to literature, 

every third person dies of cardiovascular system dysfunction that causes rupture of blood vessels 

(atherosclerosis causes heart attacks and strokes; Petrulionienė & Apanavičienė, 2010). 

Cardiovascular diseases affect the diameter, wall thickness, and length of blood vessels in various 

ways (Mariūnas & Kuzborska, 2011; Wang & Parker, 2004; Hyun Soo Kim, Kyoung, & Cho, 2013). 

Depending on the type and extent of the pathology, blood flow rate, blood pressure, and stresses will 

vary in areas affected by diseased blood vessels (Mariūnas & Uzdilaitė, 2006). When there is a 

particular variation in blood-vessel wall geometry, local blood pressure and stresses increase because 

of flow variation in the blood vessel (Mariūnas, Kuzborska, & Šešok, 2013; Lantz, Renner, & 

Karlsson, 2011). This affects the blood-vessel wall and causes critical stresses that could lead to 

fissures in the blood vessel. 

Atherosclerosis can be diagnosed by various diagnostic and experimental methods, for example, the 

ultrasonic double-scanning duplex method (Panniera, Avolio, Hoeksc, Mancia, & Takazawa, 2002; 

Pickering, 2002); as well as digital methods, e.g., as the finite element method (Taylor & Steinman, 

2005). In measuring blood pressure, an increase of general blood pressure is identifiable, but it is 

difficult to determine blood pressure in stenosis areas, because these areas involve local blood 

pressure, which could vary somewhat from total pressure (Vignon-Clementel, Figueroa, Jansen, & 

Taylor, 2010). 

Patients with atherosclerosis blood pressure could be monitored using experimental methods. 

However, the dependence of blood-vessel-wall stresses on the stenosis value makes it practically 

impossible. Experimental diagnostic research requires sophisticated equipment (Meola & Petrucci, 

2008; Birgit Kantor et al. 2009) and inaccuracies occur when determining blood pressure using this 

approach. However, digital methods can model the process in stenosis areas to varying degrees within 

a wide scope (Steele, Wan, Ku, Hughes, & Taylor, 2003; Taylor & Draney, 2004; Vignon & Taylor, 

2004; Cecelja & Chowienczyk, 2012) to obtain sufficiently accurate results. These digital methods 

could append results from the experimental method and provide more detailed information about 

blood flow, blood pressure, and stresses in stenosis areas. 

Digital methods make it possible to evaluate wider complex effects on variations of blood-flow-

velocity, blood pressure, and stresses in stenosis areas, including assessing patient’s age and gender, 

and the degree of blood-vessel pathology.  

This research focuses on blood-vessel impairment caused by disease (atherosclerosis) as well as the 

associated blood flow processes that depend on the scale of impairment, age, gender, and mechanical 

characteristics of the blood vessel.  

                                                           
1 Zyta Kuzborska, Department of Nursing, Faculty of Health Care, Vilniaus kolegija University of Applied 

Sciences, and Department of Biomechanics, Faculty of Mechanics, Vilniaus Gediminas Technical University, 

Vilnius, Lithuania, zyta.kuzborska@gmail.com 
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The study aims to examine blood flow characteristics, local blood pressure, and stress distribution in 

pathologic blood vessels, as well as assess variation in blood vessel mechanics related to a patient’s 

age, gender, and degree of blood vessel pathology. 

Methodology  

The set aims were achieved through analytical, experimental, digital, and statistical research methods. 

Blood flow, blood pressure, and stresses relating to the different pathologic states of the blood vessels 

were modelled using a method of finite elements (ANSYS software package). 

With the intention of determining stresses, blood pressure, and flow rate in the pathologic blood 

vessels, atherosclerosis with single symmetric stenosis, symmetric double stenosis, and asymmetric 

stenosis (impaired from 25% to 95%) were analyzed incorporating Navier-Stokes equations. 

For calculations, blood flow in the vessels was elected as incompressible Newtonian fluid, with the 

following properties: average statistical blood flow velocity in systolic pressure (v) of 0.5 m/s; 

dynamic viscosity of blood () of 0.0035 kg/m; blood density () of 1060 kg/m3. Blood flow is 

impulsive in nature and cycle duration was given as 0.8 s, where 0.4 s was systole, i.e., blood supply, 

and 0.4 s diastole. To describe blood flow patterns, sinusoidal law was used (Mariūnas & Uzdilaitė, 

2006). 

The following assumptions will be used in the work: blood is a Newtonian fluid; blood dynamic 

viscosity () is constant (Mandal, 2005); when there is laminar blood flow, Reynolds number (Re) is 

1700; blood vessel has linear elasticity characteristic (E) and this is constant (Milnor, 2009); stationary 

blood flow in the segment is not pulse-like although the blood system almost always is pulse-like 

(Long, 2001); the chosen blood vessels are free of mechanical defects and wall thickness is the same 

in all; there is normal stress in the blood-vessel wall and shear stress is a second-order tensor and not 

evaluated. 

The blood flow was examined by solving Navier-Stokes equations for equilibrium of Newtonian 

fluids; Cartesian coordinate system with coordinates (x, y, and z); and the operator defined in terms of 

partial derivative operators, according to Milnor (2009), as follows: 
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The continuous flow equation was: 
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where  is the fluid density; v the flow velocity;  the del operator; p the gradient of pressure of 

surfaces;  the (constant) dynamic viscosity; f other body forces; and p pressure.  

The main finite elements of the elastic body matrix Equations (3) and (4) was as follows: 
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where [Ms] and [Mf] represent the elasticity matrixes; [Ks] and [Kf] the tightness matrixes; {P} and 

}{
,,

P  the first and second order pressure variation matrices; [R] the connection matrix; [R]T the 

transpose connection matrix; {Fs} and {Ff} the forces variation matrices; ρ0 density; P pressure, {U} 
and {Ü} the first and second order displacements variation matrices. The [R] matrix unites the impact 

of the fluid upon an elastic body, i.e., unites Equations 1 and 2 with Equations 3 and 4 (Mariūnas & 

Kuzborska, 2011; Mariūnas & Uzdilaitė, 2006). 

In the calculations, the blood-vessel elasticity module (E) was considered to be 4.66 MPa, Poisson's 

ratio () was 0.49, and blood vessel wall density () 1100 kg/m3. The blood-vessel wall was smooth, 

isotropic, and its strength characteristics did not vary along its length.  
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Boundary conditions at the beginning of the blood vessel were determined so that for any 

determination of arterial systolic pressure, the maximum value would increase consistently from 

16 kPa to 27 kPa (120 mmHg to 200 mmHg). 

Blood-vessel strength was tested using the universal strength meter “Titan” (Figure 1), which 

registered relative blood-vessel elongation. Blood vessels were stretched until they ruptured. Blood 

vessel stretch length was 100  0.25 mm with a diameter of 10  3 mm. Results were statistically 

processed using “MatLab” software package. 

Age and gender influence on animal blood-vessel strength was examined. Gender of male and female; 

ages of 6, 12, 18, 24, and 36 months; and arterial blood vessels of animal origin (thoracic part of the 

aorta) were used in the research. Approximate average age of pigs was 14.63  1.13 months. 

Results and Discussion 

To determine stresses in the pathologic blood vessels, atherosclerosis with a single and double plate 

was analyzed as follows: 

 Stenosis in arteries was modelled for degree of impairment ranging from 25% to 95%. 

 A linear pathologic blood-vessel model was developed. 

When the blood-vessel diameter stenosis ranged from 25% to 95%, in the case of single asymmetric 

stenosis, the relative blood-flow velocity increased from 1.30 to 1.38 times, in case of single 

symmetric stenosis, it increased 2.07 times, and for double symmetric stenosis, 2.2 times (Figure 2). 

The research results showed that variation in blood-flow velocity was caused by damage to the blood 

vessel shape. 

Figure 1: Strength meter “Titan“  

 

1: strength meter; 2: sample. 

Source: Author 

  

Local blood pressure distribution in the blood vessel (for single asymmetric stenosis, single symmetric 

stenosis, and double symmetric stenosis) is shown in Figures 3 and 4. 

With blood pressure ranging between 16 and 27 kPa and stenosis from 50 to 95, the case of single 

asymmetric stenosis the local blood pressure distribution displayed an increase between 2.58 and 2.80 

times, the case of single symmetric stenosis from 2.68 to 2.95 times, and the case of double symmetric 

stenosis from 3.12 to 3.85 times. The research results indicated that variation of local blood pressure 

distribution in blood vessels was caused by damage to the blood-vessel shape.  

The research results also showed variation in the maximum “von Mises” stress distributions among 

blood vessels with damage to the blood-vessel shape (Figure 5). The cases of double symmetric 

stenosis rendered the most concerning results, followed by cases of single symmetric stenosis. 
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Figure 2: Relative blood velocity dependence on degree of blood vessel pathology  

 

1 – single asymmetric stenosis; 2 – single symmetric stenosis; 3 – double symmetric stenosis. 

Source: Author 

 

Figure 3: Local blood pressure distribution in the blood vessel for single asymmetric stenosis, single 

symmetric stenosis, double symmetric stenosis 

 

 

Source: Author 
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Figure 4: Maximum local blood pressure distribution in damaged blood vessels 

 

Source: Author 

Many scientists analyze changes in the cardiovascular system in relation to atherosclerosis (Mariūnas 

& Uzdilaitė, 2006; Laucevičius et al. 2013). Research data of blood-vessel strength are reported in 

scientific literature, but consideration of age and gender difference is lacking in this respect (Balázs, 

Bognár, Zima, & Dobránszky, 2008). It is known that decreased elasticity of blood vessels and 

atherosclerosis occurs with aging and because of this, blood flow velocity, blood pressure, and stresses 

will vary in areas with stenosis. The results of this study are similar to those found in literature, with 

indications of an increase in blood-flow velocity up to 2.2 times and local blood pressure up to 3.4 

times in areas with stenosis. Therefore, blood vessel fissures may occur, not because of systolic 

pressure, but from increased local blood pressure. The main influence on local blood pressure was the 

pathologic state of the blood vessel. The most concerning stenosis type for patient health was the 

double symmetric stenosis. 

Blood vessels of animal origin were used in the experimental research. These were blood vessels of 

pigs because their biological properties are the closest to human biological characteristics (Michlek, 

Zyra, & Lagan, 2013). Age and gender influence on the strength of animal blood vessels was 

examined. Blood vessels of the thoracic part of the aorta in males and females of the ages between 6 

and 36 months were examined. 

During the experiment, pressure ranging between 3 N to 600 N loads was programed to test for blood 

vessel stretch in examining the mechanical features of the aorta thoracic section with pressure until the 

blood vessel ruptured. Figures 6 and 7 show blood-vessel strength features according to load (FN). 

Obtained results show that blood-vessel strength decreases with age. In males, the blood vessel 

strength decreased 1.22 times at 12 months, 1.49 times at 18 months, 6.15 times at 24 months, and 

9.07 times at 36 months. During examination of female blood vessels, it was found that blood-vessel 
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strength decreased 1.19 times at 12 months, 1.46 times at 18 months, 6.46 times at 24 months, and 

9.13 times at 36 months.  

Figure 5: Maximum “von Mises” stress distribution in the pathologic blood vessel 

 

Source: Author 

There are many experimental studies regarding blood vessels of animal origin reported in scientific 

literature. However, studies of age and gender influence on blood vessel strength are lacking.  

The results of this study show that male and female blood-vessel strength decreases with age. The 

male and female 6-month old blood-vessel strengths were the same, but with increase in age there 

were slight differences indicated. At 12 months the male blood-vessel strength presented a relative 

value of 0.82, compared to that of the female of 0.84; at 18 months this value was 0.67 for the male 

and 0.68 for the female; at 24 months 0.16 for the male and 0.15 the female; and at 36 months 0.10 for 

the male and 0.11 for the female. Possibly, gender difference has some impact on the blood vessel 

strength, and aging has a greater influence on blood vessel strength, as the increase in the ages 

examined in this study corresponded to blood vessel strength decreases of up to 9 times  (Figure 7). 

Figure 6: Animal blood-vessel breaking-force dependences regarding relative elongation in males 

(a) and females (b) 
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Source: Author 

 

Figure 7: Male and female blood-vessel strength as relative value dependent on age (in months)  

 

Source: Author 

 

Conclusion 

The created blood vessel model, which evaluated blood vessel pathologies, provided the following 

outcomes: 

 Blood flow velocity in the pathologic blood vessel was from 1.4 to 2.2 times greater than that 

in a healthy blood vessel, depending on the blood pressure and the degree of pathology; 

 Double symmetrical blood vessel stenosis was the cause of fissures related to stresses in 

pathologic regions, which increased up to 13.8 times, and to blood pressure, which increased 

3.4 times; and 

 Blood vessel fissures may occur due to local blood pressure rather than systolic blood 

pressure. 

The research results showed relative values of male and female blood-vessel strength that decreased 

with increasing age. Possibly, gender difference does not have a major impact on strength, whereas 

age difference has a greater influence on strength of blood vessels because with aging this study 

indicated that such strength can decrease up to 9 times.  
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INNOVATION AND SIMULATION-BASED TEACHING TECHNIQUE IN 
PATHOLOGICAL PHYSIOLOGY 

Lea Kováčiková1, Ferdinand Varga2, Eva Kvaltínyová3, Jana Plevková4, Tomáš Buday5 

 

Abstract Simulation-based learning in medicine has gained substantial importance. It is complementary to often 

limited clinical practice, and helps interconnect theoretical knowledge with practical training. Simulations are 

implicated in clinical subjects, but based on recent understanding, simulation can also be used in preclinical 

subjects, where it can support presented tasks. Simulation technology was used for elective practical sessions in 

a pathophysiology course, with both measurable outcomes and students’ feedback evaluated. This study was 

conducted in Slovakia with volunteers (n = 22), who were 3rd-year students of General Medicine (simulation 

group), paired with classmates in traditional seminars (control group; n = 22) with the same achievement grades. 

The control group had completed traditional seminars, whereas the simulation group had completed simulation-

based seminars in cardiovascular pathophysiology. A standardized student feedback survey, visual analogue 

scale, and credit tests for regular pathophysiology were used to perform the analysis. Subjective feedback 

suggested positive outcomes in approximately 80% of students. An objective assessment showed that 

simulation-based seminars did not increase the theoretical knowledge as documented by 1st credit test 

(simulation vs control; 42 ± 6 vs 41 ± 4; p > 0.05), but rather their approach to clinical application of obtained 

information and motivation to study.  

UDC Classification: 616.1 DOI: http://dx.doi.org/10.12955/cbup.v4.840 

Keywords: simulation-based learning, education, pathophysiology, innovative learning.

 

Introduction 

In pre-graduate medical studies, the use of simulation technologies follows the most up-to-date trends 

in education of doctors and other healthcare professionals (Wang, Liu, & Wang, 2013). In simulation-

based learning, various animations, 3-dimensional atlases, interactive clinical tutorials with virtual 

patients’ case reports, numerous models, computer-operated high-fidelity patient simulators, and 

standardized patients are available. Some of these technologies are available at Jessenius Faculty of 

Medicine, Comenius University (JFMED CU), in Martin, Slovakia. 

The main goal for using simulation technologies is to connect theoretical knowledge with practical 

skills; in clinical disciplines it is mainly repetition of therapeutic or diagnostic procedures. Medical 

faculties using simulation technologies have documented positive influence on learning outcomes 

(Harris, Ryan, & Rabuck, 2012; Wood, 2003). 

Simulation technologies are primarily used in teaching of clinical disciplines, such as internal 

medicine, emergency medicine, pediatrics, pediatric intensive care, gynecology, and obstetrics and 

anesthesiology (Bhattacharya, Shankar, Khaliq, Rajesh, & Tandon, 2005). According to the latest 

knowledge, simulation technologies can also be used in pre-clinical and theoretical disciplines, where 

they support theoretical knowledge and demonstrate possible clinical applications (Kovac, 2007; 

Hanacek, 2001; Mierson, 1998).  

At the 2013 Conference of the Association for Medical Education in Europe (AMEE) in Prague, a 

poster presentation of a study showed the possibilities of using simulation technologies in chosen 

Pathological Physiology courses. At the time, only a subjective evaluation by students was available 

from a general feedback questionnaire. During the presentation and discussion to this work, those 
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present in the auditorium agreed on the importance of an objective assessment, where the request to 

obtain measurable outcomes of efficacy for teaching Pathological Physiology using simulation 

technologies was derived. 

The main aims of this study are to obtain objective parameters for the efficacy of simulation-based 

learning (SBL) in Pathological Physiology and to quantify a subjective assessment using visual 

analogue scale (VAS), so that the outcomes could be compared with data published in literature 

relating to theory of medical education. 

Methods 

To obtain objective data, the study comprised 22 volunteer 3rd-year students of General Medicine 

(simulation group), who were informed about the aims and course of the project and had joined four 

seminars at the Simulation Education Center, JFMED CU. These seminars were oriented on 

pathophysiology of the cardiovascular system. 

In addition, a randomly chosen group was formed of 3rd-year students (control group) who attended 

the same school as the simulation group, but joined in traditional seminars for Pathological Physiology 
at JFMED CU. A condition of this group was that each student had the same achievement grade in the 

winter semester as a paired student in the simulation group. The aim was not for both groups to have 

the same average grade, but for each simulation student to have ‘their own’ control, that is, matched 

with a student with the same grade in the control group. 

For one objective outcome, we used results of students’ 1st credit test for the pathophysiology of 

cardiovascular system from the 7th week of the summer semester. Other sources of information were a 

VAS evaluation for intelligibility of the lecture, an understanding of relationship sign (symptom) as a 

mechanism, chance of future clinical application, self-reported confidence, and the capacity to stay 

focused during whole seminar. 

The last sources of data were the results from the general feedback provided in a questionnaire 

available on the Simulation Center web page. 

The content of the simulation seminars included topics of dysrhythmias, cardiac failure, valvular heart 

diseases, and disturbances of circulation in lower extremities. These were consistent with topics taught 

in the traditional way in the first half of the summer semester of the teaching for Pathological 

Physiology. 

Results 

The chosen seminars were conducted in a manner known in literature as problem-based learning, and 

the second method was guided learning. Seminars consistently had the same structure with a brief 

explanation of the theoretical background, case reports, analysis, and a short simulation followed by 

debriefing. Simulation technologies used in the seminars were METIMan® Prehospital with its 

operating software, Muse, which can simulate changes of different physiological parameters; and 

Harvey®, a cardiopulmonary auscultation simulator, more suitable for demonstrating valvular heart 

diseases, and its software, UMedic, containing various case reports relating to the topic. 

The assessment of teaching with point scores in credit tests can indicate a wide range of knowledge. 

The result of the 1st test were medians of 42 points (± 6) in the simulator based learning (SBL) group, 

and 41 points (± 4) in the control group. There were no statistical differences between these group in 

the scores (p > 0.05), with both groups satisfactorily passing the test. Based on this outcome, the tested 

simulation group did not show an ‘advantage’ in their pool of knowledge over the control group 

(Figure 1). 

Although the VAS assessment is subjective, it is often used to quantify parameters which cannot be 

measured objectively (e.g., pain or dyspnea). The VAS is also used in the evaluation of pedagogic 
process in various forms. Results show that there was a significant difference in all aspects: 

intelligibility, understanding of pathomechanisms and their importance in potential clinical 

applications, self-reported confidence, and understanding; difference was also found in the ability to 

stay focused throughout whole seminar (Figure 2). 
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Figure 1: Results of 1st credit test (scores) for simulator based learning (SBL) and ‘traditional’ 

groups 

 

Source: Authors 

 

Figure 2: Results of visual analogue scale assessment (scores) for pedagogic process 

 

Source: Authors 

Results from general feedback on the teaching technique used with the simulation technologies 

revealed that the use of simulation technologies was regarded a significant asset by 64% of 

respondents, 23% considered it optimal, and 13% indicated there was opportunity for improvement in 

utilizing the simulation technologies for teaching (Figure 3). 

Discussion 

According to our results, and experience from direct teaching, simulation technologies are an asset in 

supporting the teaching of Pathological Physiology, although the use of this technology did not lead to 

significant difference in scores in the 1st credit test. Thus, the study did not verify that attending SBL 

seminars improved the pool of knowledge based on the displayed insignificance in differences in test 
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scores between the groups. However, test results are influenced by several factors, including the 

quality of the students, including their motivation, self-study, and current condition, apart from the 

way in which the seminars are held (Berkel, Scherpbier, Hillen, & Vleuten, 2010; Dent & Harden, 

2009). 

Figure 3: Results of student’s general feedback on the use of simulation technology 

 

Significant asset: 64%; Optimal value: 23%; Opportunity for improvement: 13% 

Source: Authors 

 

Figure 4: Photographs from seminars in the Simulation Center, Jessenius Faculty of Medicine, 

Comenius University 

         

Source: Authors 

Moreover, based on the subjective evaluation with the VAS, SBL seminars are important for 
intelligibility, understanding of relationship signs or symptoms as a mechanism, demonstration of 

clinical application, self-reported confidence, and capacity to stay focused. 

Conclusion 

These results show the potential for simulation technologies in the teaching of clinical disciplines, and 

the importance of repeated training in practical skills. While these types of seminars are attractive and 

valuable for students, based on this study’s test results for Pathological Physiology they appear to be 

an extracurricular or optional way of teaching.  
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HIGHER CTX-M, TEM, AND SHV EXTENDED-SPECTRUM BETA-LACTAMASE 
PLASMID GENE COMBINATION FREQUENCY IN ESBL PRODUCING 
KLEBSIELLA PNEUMONIAE COMPARED WITH ESBL PRODUCING 

ESCHERICHIA COLI 
Vita Skuja1,	Katrīna Pekarska2, Aleksejs Derovs3, Ludmila Vīksna4, Linda Piekuse5, 

Inga Kempa6, Una Caune7, Dace Rudzīte8, Aivars Lejnieks9, Angelika Krūmiņa10	

 
Abstract 

Introduction: Extended-spectrum beta-lactamase (ESBL) producing Enterobacteriaceae confer antibiotic 
resistance to broad-spectrum penicillins, cephalosporins, using ESBL genes CTX-M, TEM, SHV, which are 
encoded in bacterial plasmid genome.  

Methods: We compared plasmid CTX-M, TEM, and SHV ESBL gene combinations in ESBL producing 
Escherichia coli and Klebsiella pneumoniae. Altogether, 136 ESBL producing Enterobacteriaceae isolation cases 
were analyzed.  

Results: The ESBL producing Enterobacteriaceae, mostly K. pneumoniae (n = 66; 48.53%), E. coli (n = 36; 
26.47%), were isolated from 52 (38.2%) female and 84 (61.8%) male patients from Riga East Clinical University 
Hospital. Overall, 132 isolates (97.06%) registered positive for the plasmid CTX-M gene, 97 isolates (71.32%) 
for the plasmid TEM gene, and 87 isolates (63.97%) for the plasmid SHV gene. Patients with the three ESBL 
plasmid gene (CTX-M+ TEM+ SHV+) combination were significantly older (67.11 ± 14.16 years) than patients 
with other gene combinations (59.63 ± 18.14 years; p = 0.047). Plasmid SHV gene frequency was higher in K. 
pneumoniae (p < 0.001). The K. pneumoniae mostly presented with the three plasmid ESBL gene (CTX-M+ 
TEM+ SHV+) combination, whereas E. coli presented with other gene combinations (p = 0.014).  

Conclusions: Klebsiella Pneumoniae, more often, presented with the plasmid SHV ESBL gene and the three 
ESBL gene (CTX-M+ TEM+ SHV+) combination, compared to E. coli. Older patients with ESBL producing 
Enterobacteriaceae infection, more often, presented with the three ESBL gene (CTX-M+ TEM+ SHV+) 
combination, compared to younger patients with the infection. 

UDC Classification: 615 DOI: http://dx.doi.org/10.12955/cbup.v4.841 

Keywords: Extended-spectrum beta-lactamase, CTX-M, TEM, SHV, Klebsiella pneumonia, Escherichia coli.
 

Introduction 
Since the first outbreak in 1983, reports of extended-spectrum beta-lactamase (ESBL) producing 
Enterobacteriaceae have increased due to extensive antibiotic consumption and widespread gene 
mutation, conferring resistance to extended spectrum penicillins and cephalosporins (Coque, Baquero, 
& Canton, 2008; Alekshun & Levy, 2007).  
Extended-spectrum beta-lactamase are mostly produced by Escherichia coli and Klebsiella 
pneumoniae (Shaikh, Fatima, Shakil, Rizvi, & Kamal, 2015; Lee, Bae, & Lee, 2012; Cantón et al., 
2008) and their production is determined by the presence of three extended-spectrum beta-lactamase 
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genes: CTX-M, TEM, and SHV (Poirel, Naas, & Nordmann, 2008) in the bacterial plasmid genome, 
each determining a specific resistance towards different antimicrobials (Shaikh et al., 2015; Lee et al., 
2012; The New β-Lactamases - NEJM, 2015).  
The ESBL producing microorganisms predominate in cases of urinary tract infections, ventilator-
associated pneumonias, wound infections, intra-abdominal infections, and a wide variety of other 
nosocomial and community acquired infections (Spadafino, Cohen, Liu, & Larson, 2014; Takaba et 
al., 2014; Tacconelli et al., 2014).  
Adequate empiric antibacterial therapy in ESBL producing microorganism infection cases should be 
started early, preferably within 72 hours of confirmation of ESBL producing bacteria (Tumbarello et 
al., 2007), and should be based on local antibacterial resistance patterns. This is often challenging due 
to high antimicrobial resistance and lack of local resistance pattern data (The New β-Lactamases - 
NEJM, 2015 ; Peralta et al., 2012). 
Plasmid CTX-M, TEM, and SHV genes, and their combinations, which determine antimicrobial 
resistance and clinical course severity, vary widely depending on the geographic location, hospital, 
ward, patient group, or even type of infection (Alekshun & Levy, 2007; Shaikh et al., 2015; Lee et al., 
2012; Cantón et al., 2008). Therefore, it is essential to determine the local ESBL producing bacteria 
strains and plasmid extended-spectrum beta-lactamase gene frequency in order to establish local 
resistance patterns and start an effective empiric antibacterial treatment (Tacconelli et al., 2014).  
Aim of the Study 
The aim of the study is to compare plasmid CTX-M, TEM, and SHV extended-spectrum beta-
lactamase gene presence and combinations in ESBL producing E. coli and K. pneumoniae strains. 
Methods 
Setting and Study Design 
A cross-sectional single-center study was conducted in Riga East Clinical University Hospital 
(RECUH), Latvia, the largest medical center (a 2270-bed center) in the Baltic countries. 
Patient Selection and Sample Size 
All consecutive ESBL producing Enterobacteriaceae cases were selected over a 6-month period 
(during 2013–2014). A total of 136 ESBL producing Enterobacteriaceae isolation cases, containing 
plasmid genes CTX-M, TEM, and SHV, were included in the study, regardless of patient age, gender, 
and clinical severity. 
Demographic Data 
Demographic data were gathered from medical records on “day” patients that were discharged, and 
this included information about the patient’s age and gender. 
Bacteriological Analysis 
Bacteriological analysis was performed according to the European Committee on Antimicrobial 
Susceptibility Testing (EUCAST) guidelines (version 1.0, December 2013) for detection of resistance 
mechanisms and specific resistances of clinical or epidemiological importance or both (EUCAST: 
Resistance mechanisms, 2015). This analysis provided information about the tested biomaterial, 
including wound biomaterial, urine, bronchoalveolar fluid, abdominal cavity biomaterial, blood, 
abscess, cerebrospinal fluid, and sputum, as well as ESBL producing Enterobacteriaceae strains that 
were isolated during the study. 
Genetic Analysis 
Genetic analysis, analyzing only the acquired antibiotic resistance, provided information about the 
three most common bacterial plasmid extended-spectrum beta-lactamase genes: CTX-M, TEM, and 
SHV. Bacteria selected from ESBL producing colonies were grown in 2 ml Lysogeny broth (LB) 
media at 37 °C overnight. Plasmid DNA were isolated by manufacturer protocol using E.Z.N.A. 
plasmid Mini Kit I (Omega Bio-Tek, USA). The presence of plasmid extended-spectrum beta-
lactamase genes was confirmed by polymerase chain reaction (PCR), using gene specific primers as 
described in the literature (Edelstein, Pimkin, Palagin, Edelstein, & Stratchounski, 2003; Wu et al., 
2001). These PCR products were analyzed using 2% agarose gel. 
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Statistical Analysis 
An original study protocol was developed with 106 parameters, including demographic, 
bacteriological, and genetic parameter groups and completed for each ESBL producing 
Enterobacteriaceae isolation case; and used for database development using Microsoft Office Excel 
2013 software. Statistical analysis was conducted with IBM SPSS 22.0 software using Spearman 
correlation coefficient, Mann-Whitney U test, and Pearson’s Chi-square test. All p-values were two-
tailed and considered significant at 0.05 level. 
Results 
During the study, ESBL producing Enterobacteriaceae were isolated from 52 (38.2%) female and 84 
(61.8%) male patients in the age range 22 – 89 years; the mean age was 61.35 ± 16.92 (CI 95%; 57.76 
– 64.78) years. 
Bacteriological Data 
Most commonly, ESBL producing Enterobacteriaceae were isolated from wound (n = 44, 32.35%), 
urine (n = 25, 18.38%), bronchoalveolar fluid (n = 25, 18.38%), and abdominal cavity (n = 20, 
14.71%) biomaterial. (Figure 1) 
In most cases, ESBL producing K. pneumoniae (n = 66, 48.53%), E. coli (n = 36, 26.47%), 
Enterobacter cloaceae (n = 16, 11.76%), and Proteus mirablis (n = 12, 8.82%) were isolated during 
the study (Figure 2). 

Figure 1: Biomaterial for extended-spectrum beta-lactamase producing Enterobacteriaceae isolation, 
n (%) 

 

Source: Author 
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Figure 2: Extended-spectrum beta-lactamase producing Enterobacteriaceae isolated in the study, n 
(%) 

 

Source: Author 

Genetic Profile 
There were 132 ESBL producing Enterobacteriaceae isolates (97.06%) that registerd positive for the 
plasmid CTX-M gene, 97 isolates (71.32%) positive for the plasmid TEM gene, and 87 isolates 
(63.97%) positive for the plasmid SHV gene. 
In most cases (n = 62, 45.59%), all three plasmid extended-spectrum beta-lactamase genes: CTX-M, 
TEM, and SHV, were detected in ESBL producing Enterobacteriaceae plasmid genome at the same 
time (Table 1). 

Demographic Data Correlations 
No statistically significant differences were found between male and female patient groups concerning 
bacterial and genetic factors (Table 2). 
Patients with plasmid CTX-M+ TEM+ SHV+ gene combination were significantly older (67.11 ± 
14.16 years; CI 95%, 63.31–70.76 years) than patients with other plasmid gene combinations (59.63 ± 
18.14 years; CI 95%, 55.61–63.70 years), including CTX-M+ TEM+ SHV-; CTX-M+ TEM- SHV+; 
CTX-M- TEM+ SHV+; CTX-M+ TEM- SHV-; and CTX- TEM+ SHV- plasmid gene combinations (p 
= 0.047). No other significant differences were found between the three plasmid extended-spectrum 

Table 1: Results of extended-spectrum beta-lactamase producing Enterobacteriaceae extended-
spectrum beta-lactamase plasmid gene detection, n (%) 

Gene combinations N total (136) % 
CTX-M+ TEM+ SHV+ 62 45.59 
CTX-M+ TEM+ SHV- 31 22.79 
CTX-M+ TEM- SHV+ 23 16.91 
CTX-M+ TEM- SHV- 16 11.77 
CTX-M- TEM+ SHV+ 2 1.47 
CTX-M- TEM+ SHV- 2 1.47 

 

Source: Author 
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beta-lactamase genes and their combinations concerning patient age or gender. Also, no statistically 
significant differences were found between K. pneumoniae and E. coli patient groups in terms of age. 
Bacteriological Data Correlations 
Statistically significant differences were found between K. pneumoniae and E. coli groups in terms of 
plasmid SHV gene frequency, which was higher in the K. pneumoniae group, compared to the E. coli 
group (p < 0.001). Statistically significant differences were also found in plasmid gene combinations, 
where K. pneumoniae mostly presented in the three plasmid CTX-M+ TEM+ SHV+ extended-
spectrum beta-lactamase gene combination, whereas E. coli was evident in other plasmid gene 
combinations, including CTX-M+ TEM+ SHV-; CTX-M+ TEM- SHV+; CTX-M- TEM+ SHV+; 
CTX-M+ TEM- SHV-; and CTX- TEM+ SHV- plasmid gene combinations (p = 0.014;      Table 3). 

Table 2: Bacteriological and genetic data (plasmid genes) comparison in male and female patients, n 
(%) 

 Male patients 
(n=84, 61.8%) 

Female patients 
(n=52, 38.2%) p-value 

K. pneumoniae, n (%) 43 (51.2%) 23 (33.2%) 0.674 
E. coli, n (%) 21 (25%) 15 (28.8%) 0.621 

Other Enterobacteriaceaea, n (%) 20 (23.8%) 14 (26.9%) 0.684 
CTX-M+, n (%) 81 (96.4%) 51 (98.1%) 0.580 

TEM+, n (%) 57 (67.9%) 40 (76.9%) 0.256 
SHV+, n (%) 55 (65.5%) 32 (61.5%) 0.642 

CTX-M+ TEM+ SHV+, n (%) 39 (46.6%) 23 (44.2%) 0.860 
Other plasmid gene 

combinationsb, n (%) 45 (53.6%) 29 (55.8%) 0.860 
a E. cloaceae, P. mirablis, E. cancerogenus, M. morganii, S. marcescens, K. oxytoca, E. amnigenus 
b CTX-M+ TEM+ SHV-; CTX-M+ TEM- SHV+; CTX-M- TEM+ SHV+; CTX-M+ TEM- SHV-; and CTX- 
TEM+ SHV- 
Percentage stated within the gender group 

Source: Author 

 
Table 3: Genetic data comparison (plasmid genes) in different extended-spectrum beta-lactamase 
producing Enterobacteriaceae, n (%) 

 K. pneumoniae 
(n=66, 48.53%) 

E. coli 
(n=36, 

26.47%) 
p-valuea 

Other 
Enterobacteriaceaeb 

(n=34, 25%) 
CTX-M+, n (%) 65 (98.5%) 36 (100%) 0.458 31 (91.2%) 

TEM+, n (%) 46 (69.7%) 26 (72.2%) 0.789 25 (73.5%) 
SHV+, n (%) 52 (78.8%) 15 (41.7%) <0.001 20 (58.8%) 

CTX-M+ TEM+ 
SHV+, n (%) 37 (56.1%) 11 (30.6%) 0.014 14 (41.2%) 

Other plasmid gene 
combinationsc, n (%) 29 (43.9%) 25 (69.4%) 0.014 20 (58.8%) 

a p values calculated comparing K. pneumonia and E. coli isolates 
b E. cloaceae, P. mirablis, E. cancerogenus, M. morganii, S. marcescens, K. oxytoca, E. amnigenus. 
c CTX-M+ TEM+ SHV-; CTX-M+ TEM- SHV+; CTX-M- TEM+ SHV+; CTX-M+ TEM- SHV-; and CTX- 
TEM+ SHV- 
Percentage stated within the bacteria group. 

Source: Author 
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Discussion 
Patients were approximately the same gender and age as described in other studies concerning ESBL 
producing Enterobacteriaceae infection with male patients around 60 years of age (Kassakian & 
Mermel, 2014; Mehrgan & Rahbar, 2008).  
Klebsiella pneumoniae was the most frequently isolated ESBL producing bacteria in this study, 
whereas E. coli was the most commonly isolated ESBL producing bacteria in other literature sources 
(Sasirekha, 2013; Moor et al., 2008; Kargar, Kargar, Jahromi, Najafi, & Ghorbani-Dalini, 2014). 
These differences may be explained by the various biomaterials used in the different studies. Wound 
biomaterial was the most common source of biomaterial for ESBL producing Enterobacteriaceae 
isolation in this study, while urine was the most commonly used biomaterial in other studies (Peralta et 
al., 2012; Kassakian & Mermel, 2014; Moor et al., 2008; Ruiz de Alegría et al., 2011; Kolar et al., 
2006). The frequency of other biomaterial for ESBL producing bacteria detection, including 
abdominal cavity and abscess biomaterial, bronchoalveolar fluid, blood, and cerebrospinal fluid was 
approximately the same as that described in other literature sources (Peralta et al., 2012; Kassakian & 
Mermel, 2014; Ruiz de Alegría et al., 2011; Kolar et al., 2006; Mengistu et al., 2013). The frequency 
of other Enterobacteriaceae found in this study, including P. mirablis, S. marcescens, and K. oxytoca, 
was similar to that in other studies (Sasirekha, 2013). The frequency of Enterobacter spp., including E. 
cloaceae, E. cancerogenus, and E. amnigenus, was slightly higher in this study, compared to other 
literature sources (Sasirekha, 2013; Moor et al., 2008; Kargar et al., 2014). 
The three most frequently found plasmid extended-spectrum beta-lactamase gene classes (CTX-M, 
TEM, and SHV) were analyzed in this study without further plasmid gene subgroup analysis. Plasmid 
CTX-M, TEM, and SHV extended-spectrum beta-lactamase gene frequency was higher in this study 
than in other literature sources, namely: 1) in this study plasmid CTX-M was 97.06% compared to 
73.8 – 85.4% elsewhere; 2) plasmid TEM was 71.32% compared to elsewhere 42.4 – 62.3%; and 3) 
plasmid SHV was 63.97% compared to the wide range of 7.7 – 62.3% in the literature (Hayakawa et 
al., 2013; Lin, Hsu, Chen, Huang, & Lo, 2010; Manoharan, Premalatha, Chatterjee, & Mathai, 2011). 
In addition, plasmid gene combination frequency was higher, compared to other similar studies: CTX-
M+ TEM+ SHV+ plasmid gene combination (45.59% vs 25.64%); and CTX-M+ TEM+ SHV- 
plasmid gene combination (68.38% vs 26.5–35.5%; Hayakawa et al., 2013; Manoharan et al., 2011). 
Considerably higher plasmid gene frequency was found in this study compared to the literature for 
CTX-M+ TEM- SHV+ plasmid gene combination (63.5% vs 4.7–5.98% in literature), as well as CTX-
M- TEM+ SHV+ gene combination (47.06% vs 3.42% in literature; Hayakawa et al., 2013; 
Manoharan et al., 2011). This study’s finding of higher bacterial plasmid gene frequency could be 
explained by the use of different material, i.e., the higher plasmid gene frequency in wound infections 
compared to urinary tract infections and bacteria strains; higher plasmid gene frequency in ESBL 
producing K. pneumoniae compared to ESBL producing E. coli; as well as geographical differences in 
plasmid gene expression among different populations worldwide (Alekshun & Levy, 2007; Shaikh et 
al., 2015; Lee et al., 2012; Cantón et al., 2008). There is a considerable geographical difference in 
ESBL producing microorganisms and plasmid gene frequency in European countries. These 
differences also exist within countries and vary significantly between hospitals (Paterson & Bonomo, 
2005). Similar data, confirming higher bacterial plasmid gene frequency in Latvia were found in 
another study by Pai et al. (see Lillo et al., 2014).  
Only some of these studies analyzed the differences between male and female patients with ESBL 
producing Enterobacteriaceae infection, and of these, findings indicated that patients with E. coli and 
plasmid CTX-M gene presence were more likely to be male patients around the age of 68.2 years 
(Hayakawa et al., 2013). Prior to this, plasmid gene combination association with demographic factors 
had not been described in the literature. 
Other studies have demonstrated higher plasmid SHV gene frequency in the K. pneumoniae group, 
compared to the E. coli group (Manoharan et al., 2011), as well as slightly higher plasmid CTX-M 
gene frequency in the E. coli group and slightly higher plasmid TEM gene frequency in the K. 
pneumoniae group (Kargar et al., 2014; Lin, Hsu, Chen, Huang, & Lo, 2010).  
Until now, plasmid gene combination associated with a certain ESBL producing Enterobacteriaceae 
strain had not been described in the literature. However, one study had suggested that the three 
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plasmid extended-spectrum beta-lactamase gene (CTX-M+ TEM+ SHV+) combination was more 
frequently found in K. pneumoniae whereas other plasmid gene combinations were related to E. coli. 
Nevertheless, statistical significance was not proven by the authors of this study (Manoharan et al., 
2011). 
The three plasmid extended-spectrum beta-lactamase gene (CTX-M+ TEM+ SHV+) combination has 
been associated, in various literature sources, with higher antimicrobial resistance, determining 
resistance to ampicillin, ciprofloxacin, ceftriaxone, cefotaxime, cefexime, aztreonam, and 
erythromycin (Shaikh et al., 2015; Talukdar et al., 2013). Considering the three plasmid extended-
spectrum beta-lactamase gene (CTX-M+ TEM+ SHV+) combination in this study occurred more 
frequently in K. pneumoniae and in older patients, as well as the geographical differences found 
associated with ESBL producing microorganism, plasmid gene frequency, and local resistance 
patterns, the authors suggest that older patients, who suffer from wound infections caused by ESBL 
producing K. pneumoniae may benefit from empirical therapy with broad spectrum antibacterial 
therapy. 
Conclusion 
Based on this study’s findings the following is concluded: 

1. Geographical differences concerning Enterobacteriaceae producing strains and plasmid gene 
frequency exist with higher K. pneumoniae and bacterial plasmid gene frequency in Latvia 
compared to other European countries. 

2. Klebsiella pneumoniae is more often present with plasmid SHV+ extended-spectrum beta-
lactamase gene and the three plasmid extended-spectrum beta-lactamase gene (CTX-M+ 
TEM+ SHV+) combination, as compared to E. coli. 

3. Older patients with ESBL producing Enterobacteriaceae infection, more often, present with the 
three plasmid extended-spectrum beta-lactamase gene (CTX-M+ TEM+ SHV+) combination, 
compared to younger patients with this infection. 
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NEW COMPOUND N1,N1′-(2′′-BROMO-2′′-CHLOROETHENYL)-BIS-(5-
FLUOROURACIL) AS THE ACTIVE ANTITUMOR AGENT FOR SARCOMA 180 

Elena Welchinska1, Valeriia Vilchynska2

 

Abstract: The problem of how to treat malignant tumors and the search for effective low-toxic anticancer drugs 

are among the most important in modern medicine and other chemical and biological sciences, including 

pharmaceutical chemistry. The arsenal of anticancer drugs occupies a prominent position as medications related 

to heterocyclic systems (cancer of the digestive system and other areas). In this regard, further development 

towards new derivatives of purine and pyrimidine series are of significant scientific interest and justify the 

relevance, novelty, and scientific practical significance of this study. Synthesis of 5-fluorouracil bis-derivative 

was performed with a halogen-containing pharmacophore group to compose a molecule that was studied for its 

physical, chemical, and biological properties. Synthesis of 5-fluorouracil bis-derivative is a typical example of 

substitution reactions with a heteroatom of the uracil molecule (N1) as the second component in the reaction 

involving halothane, a known inhaled anesthetic. The reaction was carried out in a solvent system of benzene-

dimethylformamide-diethyl ether, under conditions of phase transfer catalysis with dibenzo-18-crown-6 (DB 

18C6) complex (alkaline medium), by heating (14 h), followed by purification, and drying of the products. The 

structure of the synthesized compound was confirmed by elemental analysis, infrared, and proton nuclear 

magnetic resonance (1H NMR) spectroscopy. By varying the reaction conditions, a synthesized compound of 

high purity was obtained with increased practical output of up to 50%. The toxicity and antitumor activity of the 

synthesized compound were investigated. The new substance, 5-fluorouracil bis-derivative, was found to have 

high antitumor activity, reducing the Sarcoma 180 tumor by 51.7% (activity criterion > 50%). This suggests the 

synthesized compound is suitable as a physiologically active treatment and its further study as a potential vehicle 

for anti-tumor treatment in patients is recommended.  

UDC Classification: 547.431.4 - 547.854.4; 547.96 DOI: http://dx.doi.org/10.12955/cbup.v4.842 

Keywords: 5-fluorouracil, halothane, sarcoma, toxicity, bis-derivative.

 

Introduction 

An important prerequisite for the development of methods for the synthesis and reactions of 

heterocyclic compounds is to gain new knowledge about existing methods of synthesis and their 

reactivity of their analogies. Introducing organic synthesis as fluorine-containing synthons, such as in 

fluorocarbon anesthetics, was one of the most important achievements regarding organofluorine 

chemical compounds. They are volatile, non-flammable, and moderately toxic. Most have only one 

molecule of carbon-hydrogen (CH) fragment. The relationship between the narcotic effect of such 

compounds, their hydrophobic properties, and the ability to associate is described in the literature 

(Blohin, & Perevodchikova, 1984; Isikava, 1990; Filler, Kobayashi, & Yagupolskiy, 1993; Аlоnso, 

Shaw, & Wright, 1984). Synthesis, which uses similar fluorine-containing synthons, is referred to as 

‘soft chemistry of fluoride’. On the other hand, in the reactions heterocycles of pyrimidine series are 

used. First, the reactions of the fluorine-containing synthons are used to study the behavior of uracil 

(Zavialov, Esov, & Kravchenko, 2003). The new preparative method for the synthesis of the original 

bis-derivative of 5-fluorouracil with a pharmacophore group (–C=CBrCl) where the fluorine-

containing synthon as a usable reagent is a well-proven and available anesthetic, 2-bromo-2-chloro-

1,1,1-trifluoroethane (halothane), and yielded a compound with potential anticancer activity. This 

marked attention to transforming the fluorine-containing fragments into new molecules involves 

strengthening of anti-metabolic properties of the compounds. Such input of pharmacophore groups in 

aliphatic structure chains and aromatic rings using halothane for the synthesis of biologically active 

compounds with the polyfluoroalkoxy groups are described in literature (Gerus, Kolicheva, & 

Yagupolskiy, 1989; Yagupolskiy, 1988). For the first time, in a single experimental setting, the 

antitumor activity of the selected compound was studied in vivo and in vitro in cancer cells of 
Sarcoma 180. As a result, an agent with a significant antitumor effect was discovered. Furthermore, 

the conditions of the reaction were defined, the methods developed, and the composition of the 

reaction product studied. The studies revealed that the initial heterocycle, 5-fluorouracil reacts with the 

intermediate product of halothane (I); undergoes conversion in an alkaline medium under conditions of 
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phase transfer catalysis dibenzo-18-crown-6 (DB 18C6) complex in a solvent system of benzene-

dimethylformamide-diethyl ether (benzene-DMFA-diethyl ether) or in another variant (II); and in 

dimethyl sulfoxide (DMSO) in the presence of anhydrous potassium carbonate forms bis-derivative of 

5-fluorouracil (III). These reactions enabled the development of a new strategy for the synthesis of 

selective poly-functionalized molecules, which has chemical structures available for incorporating new 

pharmacophore fragments into the molecule (Welchinskaya, Kuzmenko, & Ilchenko, 1997). To 

expand the list of convenient and chemically available reagents for introducing fluorinated substituents 

into the heterocyclic molecules, the authors modified the above-described synthesis methods, and, as a 

result, a new compound was synthesized: – N1,N1′-(2′′-bromo-2′′-chloroethenyl)-bis-(5-fluorouracil). 

The above chemical reactions are shown in Figure 1.  

Figure 1: Synthesis of new compound N1,N1′-(2′′-bromo-2′′-chloroethenyl)-bis-(5-fluorouracil) 

(III) with pharmacophore group,  =C=CBrCl 

                   

NH

N
H

O

O

2

NH

N

O

O
C

NH

N

O

O
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CF3-CHBrCl                                  CF2=CBrCl
- HF, to
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I                                                        II

III

F

     F                                                F    

 

Source: Author 

This study tests the new compound (Figure 1, III) on cancer cells of Sarcoma 180. 

Methods 

The majority of the absolute organic solvents (benzene, dimethylformamide (DMFA), hexane, and 

ethylether) employed in this study were distilled before their use. The organic solvents were dried over 

anhydrous magnesium sulfate or metallic sodium. Gas-liquid chromatography was carried out using a 

Perkin Elmer chromatograph with UV-detector (‘Perkin’, Germany). The infrared (IR) spectra were 

recorded with a UR-20 spectrometer (‘Charles Ceise Hena’, Germany). The proton nuclear magnetic 

resonance (1H NMR) spectra were recorded in DMSO-d6 on a 200-MHz BrakerWP-200 (‘Braker’, 

Switzerland) or a Varian T-60 spectrometer (‘Varian’, USA). The Compound III is a crystalline 

precipitate with a cream color; unstable during recrystallization at high temperatures; and reverts to 

uracil with boiling. Thus, to clean it, the precipitate was washed with a mixture of diethyl ether-hexane 

(1:1), then dried in a water-jet pump. New compounds with significant antitumor activity have been 

selected and investigated (Prozorovskiy, Prozorovskiy, & Demchenko 1978; Sophyina, Sophyina, 

Goldin, & Kmein, 1979, Stefanov, 2001). White inbred biomedical mice and rats (300 animals) and 

the experimental model of tumor for Sarcoma 180 were used, following published procedures 

(Prozorovskiy et al., 1978; Sophyina et al., 1979). The experimental tumor used in our investigation 

was obtained from the Strain Bank of the Cancer Centre, in the Russian Academy of Medical 

Sciences. The experimental tumor was used on the experimental animals, subjected to program 

freezing, and then, preserved at the Strain Bank, Institute of Pharmacology and Toxicology of the 

National Academy of Medical Sciences, Ukraine. The efficiency parameter, rate of reduction in tumor 

growth, as volume and mass, was > 50%. The results were assessed by standard methods of statistical 

analysis (Prozorovskiy et al., 1978; Sophyina et al., 1979). Investigation of critical toxicity of the new 

compounds was carried out at the Institute of Pharmacology and Toxicology of National Academy, 

Medical Sciences, Ukraine. The tumor was introduced into the peritoneum.  
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Chemistry and Antitumor Activity of Derivative Obtained on the Base of 5-Fluorouracil 

In preparation of N1,N1′-(2′′-bromo-2′′-chloroethenyl)-bis-(5-fluorouracil) (III), a mixture of 

potassium hydroxide (0.44 g, 0.0079 mol) and dibenzo-18-crown-6-complex (0.044 g, 0.0079 mol) in 

20 ml of dry benzene was heated under reflux at 60 to 80°C for 15 min (Solution 1). The cooled 

solution was mixed with halothane (1.57 g, 0.84 ml, 0.0079 mol) in 20 ml of dry ethyl ester. 

Solution 1 was heated under reflux at 60 to 80°C for 15 min. The cooled solution was then mixed with 

5-fluorouracil (1.11g, 0.0079 mol) in 40 ml of dry DMFA (Solution 2) and then heated under reflux at 

80 to 90°C for 14 h. The heated solution was filtered. The precipitate was washed with 20 ml of 

methyl alcohol anhydrous, 10 ml ethyl ester, and then dried under vacuum. The bis-derivative III was 

a cream-colored solid (50%) with melting point of 238–240 °C, with found % of N: 13.99, 

C10H4BrF2ClN4O4, calculated % of N: 14.09; γmax (KBr) of 510, 550, 690, 1150, 1210; 1735, and 1750 

cm-1; and σ H of 4.53 (2Н, 2N3H), and 7.45 (2H, 2C6H).  

In all groups, the isolated males of inbred medical mice were provided with standard food rations for 

the same control. The quantity of animals in each group was six, while the quantity of animals for the 

experiment was 300. The minimum weight of the mice body was 17.0 ± 2.0 g. The age of the mice 
was two to three months. The percentage of primary recovery and destruction was ‘0’. The method of 

euthanizing was decapitation, and ethyl ester overdose. The method for removing the experimental 

tumors was surgical. The efficiency parameter was the percentage of growth reduction in the tumor 

(volume and weight), as described by Sophyina et al. (1979), and estimated as follows:  

𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑡𝑢𝑚𝑜𝑟 𝑔𝑟𝑜𝑤𝑡ℎ 𝑖𝑛 𝑐𝑜𝑛𝑡𝑟𝑜𝑙 − 𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑔𝑟𝑜𝑤𝑡ℎ 𝑖𝑛 𝑒𝑥𝑝𝑒𝑟𝑖𝑚𝑒𝑛𝑡𝑎𝑙 𝑔𝑟𝑜𝑢𝑝

𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑔𝑟𝑜𝑤𝑡ℎ 𝑖𝑛 𝑐𝑜𝑛𝑡𝑟𝑜𝑙 𝑔𝑟𝑜𝑢𝑝
× 100 

There were six introductions of the physiological solutions of bis-derivative III each day. The dosage 

of the preparations corresponded to ¼ to ⅙ the lethal dose (LD50). Results were calculated 24 h after 

ending treatment. The main control data were the average weight of the tumor in the control animals 

(g); average weight of the tumor in the experimental animals (g); percentage of growth reduction of 

the tumor; index of effectiveness; and spleen ratio. The critical criterion was > 50.0% of growth 

reduction in the tumor. The standard for 5-flurouracil (5-FU) was prepared. The express method of 
defining LD50 was used (Prozorovskiy et al., 1978). Results were calculated using an alternative 

formula two weeks after the introductions. Statistical analysis was carried out, similar to 

Perevodchikova (2005). The dose of substance was 30 mg/kg. The mass of cancer was 1.07 + 0.09 g. 

Emesis was observed in experimental animals. 

Results and Discussions 

The study results revealed bis-derivative III was more toxic (three times) than the prepared control 5-

FU (LD50 375 mg/kg). Table 1 shows the data for the toxicity of the bis-derivative III. 

Table 1: Parameters of toxicity of bis-derivative (III), compared with 5-flurouracil (5-FU)  

No. Adduct LD50 

(mg/kg) 

1 N1,N1′-(2′′-bromo-2′′-chloroethenyl)-bis-(5-fluorouracil)(III) 125 

2 5-FU (control) 375 

 

Source: Author 

In addition, the results showed that N1,N1′-(2′′-bromo-2′′-chloroethenyl)-bis-(5-fluorouracil) (III) 

displayed antitumor activity. After treatment by the bis-derivative III, the weight of the cancer, 

Sarcoma 180, reduced from 1.070 + 0.090 mg to 0.516 + 0.090 mg. This showed approximately 

51.7% reduction of the cancer (critical criterion was > 50.0% of reduction of tumor’s growth). This 

was 1.2 times the standard criterion shown during the treatment of cancer by the morphological 

control.  
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Conclusion 

For the first time, the compound N1,N1′-(2′′-bromo-2′′-chloroethenyl)-bis-(5-fluorouracil) (III) was 

synthesized by reaction of 5-fluorouracil with 2-bromo-2-chloro-1,1,1-trifluoroethane (halothane). 

Synthesis was carried out under phase transfer catalysis with DB-18-crown-6-complex (at the alkali 

medium). Varying the reaction conditions provided the Compound III of high purity and increased the 

practical output by up to 50%. The synthesized compound, bis-derivative of 5-fluorouracil (III), was 

biologically active. The testing of its toxicity and antitumor activity showed an LD50 for the 

Compound III of 125 mg/kg, which indicated its higher toxicity as compared with the 5-FU (control). 

However, Compound III refers to moderately toxic substances. Antitumor activity of the Compound 

III was studied, for the first time, in cancer, Sarcoma 180. Positive results were obtained with the 

percentage of inhibition of cancer cells in treating the tumor, Sarcoma 180, by the new Compound III 

reaching 51.7% (activity criterion > 50%). Therefore, a deeper study of the antitumor activity of the 

new bis-derivative of 5-fluorouracil (III) on other strains of tumors, for possible positive results are 

recommended, with further development of the Compound III showing promise as a new anticancer 

drugs. 
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CARBON (II) MONOXIDE AS A SUBJECT FOR POISONS STUDYING  
OF STUDY ON DISCIPLINE TOXICOLOGICAL CHEMISTRY  

(CRIMINAL ANALYSIS) AT THE PHARMACEUTICAL DEPARTMENT  
OF THE NATIONAL MEDICAL UNIVERSITY IN UKRAINE 

Yaroslav Tsekhmister1, Elena Welchinska2

 

Abstract: Toxicological Chemistry (or Analytical Toxicology) is a field among other pharmaceutical disciplines 

that investigates the characteristics of toxic substances and poisons, their actions in the human body and in the 

cadaver material, and the ways of segregating, qualitatively detecting, and quantitatively defining poisons and 

their metabolites. The aim of this article is to explain the importance of studying common chemical substances, 

such as carbon (II) monoxide (or charcoal gas), which is a strong poison, in this chemistry field, i.e., 

Toxicological Chemistry, throughout the whole educational period at the Faculty of Pharmacy of the National 

Medical University in Ukraine.  

UDC Classification: 54.01:615 (075)  DOI: http://dx.doi.org/10.12955/cbup.v4.843 

Keywords: toxicological chemistry, carbon (II) monoxide, toxicity, poison.

 

Introduction 

The development of the chemistry, chemical, and pharmaceutical industries have increased the number 

of pharmaceutical products and substances used in medicine and various areas of the economy. Under 

certain conditions, these substances can cause poisoning. Sources of poisoning may include: waste 

water industries that pollute water bodies; pesticides (herbicides and insecticides) for pest control of 

crops; soil, vegetables, and fruits; chemicals that are used in households for combating insects and 
rodents or in the art industry. Chemicalization of the economy leads to an increase in the number of 

toxic substances for forensic toxicological analysis. Toxicological Chemistry or Criminal Analysis 

(formerly known as ‘forensic chemistry’) is the science that studies methods for isolation, purification, 

qualitative, and quantitative determination of toxic and potent substances and their metabolites in 

various natural sites: biological material of animal and vegetable origin, wastes of industrial 
enterprises in the form wastewater, air emissions, and soil in agricultural products as described by 

Alexandrov & Emelianov (1990), Bayerman (1987), Busari & Arnold (2009), Ellenhorn (2003), 

Knunyants (1992). The strategic line of pharmaceutical graduates’ preparation involves a complex 

approach used for the study of special courses. Entry into such a complex approach for education at 

special departments is predefined by a mandatory interdisciplinary exam in a governmental attestation 

of graduates. This is because future professional activities of specialists and pharmacists will deal with 

solving issues related to the courses (European Association for Quality Assurance in Higher 

Education. Helsinki, 2005; Communiqué of Conference European Ministers which responsible for 

higher education, 2010). The graduates should be able to perform synthesis and analyze from 

knowledge gained in special courses aimed at solving problems that may arise in a working situation. 

In connection with the tasks of modern educational processes and the increasing environmental 

stressors in today’s world, it is essential to study toxic substances, such as, carbon monoxide, at a 

modern scientific level and with knowledge of related sciences.  

One of the most important groups of toxic substances being studied at the toxicological chemistry is 

the group of substances not isolated from biological material (e.g., carbon (II) monoxide (CO), 

hydrogen sulfur (H2S)). Studying the topic starts with questions of history, application, 

biotransformation, toxicological properties, and methods of qualitative and quantitative analysis of the 

group of poisons. The study topics should start by addressing the ways carbon (II) monoxide enters the 

human body, the toxicological effect of this poison on the body, especially the changes in bodily 

functions under the influence of carbon (II) monoxide, the formation of metabolites (novel compounds 

of carbon (II) monoxide in the body that lead to the development of pathological changes), and the 

death of an individual. The action of carbon (II) monoxide on the human body is understood from the 

burning of carbonaceous fuel in low oxygen conditions. Carbon monoxide (CO) is produced by 
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incomplete combustion of hydrocarbons and carbohydrates (wood, coal, and oil). It is commonly 

called ‘charcoal gas’. Cases of carbon (II) monoxide poisoning from a fire have been registered with 

explosions in rooms from oven heating. Maximum poisoning incidents occur during the spring and 

winter when heaters are widely used. Accidental and intentional poisoning by exhaust fumes of cars 

and smoke inhalation during a fire are the second cause of CO intoxication. A unique source of CO is 

methylene chloride, a solvent used in removing paint. Carbon monoxide is formed from methylene 

chloride (incoming inhalation) during metabolism in the human liver during poisoning. Carbon 

monoxide enters the bloodstream in cases of poisoning by inhalation, and then, with hemoglobin, 

forms a sufficiently stable compound of carboxyhemoglobin (HbСО; Luznikov, 1994). The affinity of 

hemoglobin to carbon (II) monoxide at 200–250 times higher than that for oxygen (O2). Human blood 

and muscle are poisoned with CO containing hemoglobin and its compounds (Table 1). 

Table 1: Compounds of hemoglobin and their symbols  
 

Compound of hemoglobin Symbol 

Blood 

Desoxyhemoglobin 

(free hemoglobin) 

Oxyhemoglobin 

(compound of hemoglobin with O2) 

Carboxyhemoglobin 

(compound of hemoglobin with СО) 

Methemoglobin 

(not bound to СО) 

Hb 

 

HbО 

 

HbСО 

 

HbMt 

Muscles 

Desoxymyoglobin 

(free myoglobin) 

Oxymyoglobin 

(compound of myoglobin with O2) 

Carboxymyoglobin 

(compound of myoglobin with СО) 

HbM 

 

HbOM 

 

HbCOM 

 

Source: Author 
 

Carboxyhemoglobin (HbСО) content in blood depends on the concentration of CO in the air, and the 

duration of the action on the body oxide. The greater the carboxyhemoglobin concentration in blood, 

the greater the CO partial pressure in the alveolar air with oxygen partial pressure. Symptoms of 

poisoning vary with different concentrations of HbСО in blood. The lethal proportion of HbСО in the 

blood is on average 60%, but this can vary from 40 to 80%. These variations depend on the influence 

of external conditions and the individual susceptibility. 

Methods 

The basic criteria and requirements in the higher medical institution for the specialist accreditation for 

Pharmacy, under conditions of the Bologna System in Ukraine, and according to instructions on 

quality assurance (ENQA), were: common demands for the concept of activity by declared specialty 

(specialization), agreed upon by City State Administration; staff provision for specialists’ training by 

declared specialty; material and technical base; educational and instructional support; information 

support; and qualitative characteristics of specialists’ training. The main methods used during the 

discipline studying were pedagogical, psychological, statistical, chemical, analytical, and biochemical. 

The test control for basic topics contained questions related to general characteristics of poisons: 

objects of study, the ways of studied material isolation, general regularities of toxic dynamics and 

toxic kinetics, general methods of qualitative detection and quantitative definition, the scheme of 

metabolism on the phase І and ІІ. The test control for specific topics contained questions related to 

each representative of the class. These were specific and additional objects of study, the ways of 

isolation, toxic dynamics, toxic kinetics, the methods of qualitative detection and quantitative 
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definition, and the scheme of metabolism on the phases I and II. Herewith, especial attention was 

given to the complex approach in studying biotransformation of toxic substances in terms of 

biochemistry and toxicology. The students had the opportunity to work independently on the test 

control questions provided through the Internet, for tasks from the professor and in preparation for on-

line activity. The results were assessed by standard methods of statistical analysis (Prozorovskiy, 

Prozorovskiy, & Demchenko 1978; Sophyina, Sophyina, Goldin, & Kmein, 1979; Belova, 1976).  

Results and Discussions 

It should be noted that in the literature, a previous schematic of these reactions had not been presented. 

The academic literature (Welchinska & Nizhenkovska, 2015) for students of medical university 

described, for the first time, their proposed schemes for the processes of metabolism and reaction 

qualitative detection of carbon (II) monoxide. The main consideration of the material explored issues 

of metabolism and methods of qualitative and quantitative analysis of biological material for the 

content of carbon monoxide and its compound forms with hemoglobin. As previously mentioned, this 

poison is not isolated from biological material, and thus, it is necessary to analyze it directly in 

biological material (Lakin & Krilov, 1981; Park, 1973).  

The Metabolism of Carbon (II) Monoxide.  

The toxic effect of CO is carried out by several mechanisms, which disrupt supply and uptake of 

oxygen in the tissue, and causes oxidative stress. In human blood, poisoned by CO, hemoglobin is not 

completely converted to carboxyhemoglobin. Death occurs before it completes its transformation to a 

carboxyhemoglobin. A relatively large amount of hemoglobin in the blood (with mild poisoning) 

forms deoxy- or oxy-hemoglobin. Thus, high affinity binding of СО to hemoglobin results in: 1) the 

formation of carboxyhemoglobin, HbСО; 2) replacement of O2 in the hemoglobin molecule, reducing 

the transport of O2 in blood supply; 3) displacement of the dissociation curve of oxyhemoglobin, HbO 

left; 4) the ability to associate CO with other gem containing proteins (myoglobin and cytochromes), 

which play an important role in energy production by cells; and 5) the start by CO of cascade 

reactions, including brain lipid peroxidation, which leads to a temporary dysfunction and is 

irreversible. The above reactions are shown in Figure I.  

Figure 1: The metabolism of carbon (II) monoxide  

     

 

CO                         

HbCO

Carbon (II) monoxide

The formation of carboxyhemoglobin

Replacement of Oxygen in the hemoglobin 
melecule

Binding CO to hemoglobin

[O]         [CO] 

Displacement of the oxyhemoglobin 
dissociation

[HbO]

Start of negative reactions ( brain lipid peroxidation)

[O]

Association with gem contains proteins 
(myoglobin, cytochromes and other)

 

Source: Author 
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Peculiarities of Isolation  

CO is determined directly in blood. Reactions in qualitative determination of carbon (II) monoxide 

include change the color of blood arising with the interaction of large amounts of desoxy- (Hb) and 

oxyhemoglobin (HbO) with reagents: 

 the reaction with sodium hydroxide (Hoppe—Seylor test). Blood carboxyhemoglobin 

containing remains bright red, but blood without carboxyhemoglobin becomes brown: 

           

Hb (HbO)  +  NaOH                  [Hb (HbO)        NaOH]

A brown colour

x

 

 the reaction with ammonium sulfide (Salkovsky—Katayama test). Blood carboxyhemoglobin 

containing remains raspberry-red color, but blood without carboxyhemoglobin becomes gray-

green: 

       

Hb (HbO)  +  (NH4)2S              [Hb (HbO)       (NH4)2S]x

A gray-green colour
 

 the reaction with quinine and ammonium sulfide (Horoshkevich—Marx test). Blood 

carboxyhemoglobin containing remains light pink color, but blood without carboxyhemoglobin 

becomes dirty red:    

N

O

CH3

OH
N

ŃH=CH2

N

O

CH3

OH
N

 CH = CH2

Hb(HbO)  + (NH4)2S  +  

A dirty red colour

[Hb(HbO) x (NH4)2S x                             ] 

 

 the reaction with potassium (ІІІ) hexacyanoferrate (Burker test). Blood carboxyhemoglobin 

containing remains red color, but blood without carboxyhemoglobin becomes yellow:    

             

Hb (HbO)  + K3[Fe(CN)6]                 [Hb (HbO)            K3[Fe(CN)6]x

An yellow colour
 

 the reaction with potassium (ІІІ) hexacyanoferrate and potassium dichromate (Sidorov test). 

Blood carboxyhemoglobin containing remains carmine-red color, but blood without 

carboxyhemoglobin becomes brown-green:    

     

Hb (HbO)  +  K3[Fe(CN)6  +  K2Cr2O7                             [Hb (HbO)      K3[Fe(CN)6       K2Cr2O7]  x                      x

A brown-green colour
 

 the reaction with potassium (ІІІ) hexacyanoferrate and acetic acid (Wetzel test). From blood 

containing carboxyhemoglobin, falling cherry-red precipitate, and from blood without 

carboxyhemoglobin — gray-brown precipitate: 

Hb (HbO)  +  K3[Fe(CN)6]  + CH3COOH                         [Hb (HbO)         K3[Fe(CN)6           CH3COOH]                    x                         x           

A gray-brown precipitate 
 

 the reaction with tannin (Kunkel—Wetzel test). From blood containing carboxyhemoglobin, 

falls carmine-red precipitate, and from blood without carboxyhemoglobin — gray-brown 

precipitate. Burker also suggested this reaction: according to his method, blood was diluted 100 

times with water and, to 10 ml of this solution, was added five drops of 3% of tannin solution: 
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A gray-brown precipitate 

Hb(HbO)  + 

    H             OD

DO             H

CH2OD

 H
 H     H

  H     OD

[Hb(HbO)  x  Tannin] 

D - remiainder of gallic acid
 

 the reaction with formaldehyde (Libman test). Blood carboxyhemoglobin containing remains 

red color, but blood without carboxyhemoglobin becomes brown-black:    

             

Hb (HbO)  + H2C=O                       [Hb (HbO)         H2C=O]x

A brown-black colour
 

 the reaction with lead acetate (Rubner test). Blood carboxyhemoglobin containing remains red 

color, but blood without carboxyhemoglobin becomes brown:    

            

Hb (HbO)  +  (CH3COO)2Pb                  [Hb (HbO)        (CH3COO)2Pb]x

A brown colour
 

 the reaction with copper (II) sulfate (Zaleski test). Blood carboxyhemoglobin containing 

remains purple-red color, but blood without carboxyhemoglobin becomes green:    

             

Hb (HbO)  +  CuSO4                 [Hb(HbO)           CuSO4]        x

A green colour
 

Quantitative determination of carbon (II) monoxide was performed by physical-chemical methods: gas 

chromatography (GC) and gas liquid chromatography (GLC), based on the height of the peak in the 

chromatogram of the compound; and the spectral (UV-spectrophotometry). All forms of hemoglobin 

(Hb, HbO, HbCO, and HbMt) can be determined from the absorption spectrums in the visible region 

in the wavelength range from 450 to 620 nm. The absorption spectrums of oxyhemoglobin and 

carboxyhemoglobin are little different, so their spectral characteristics are not used for analytical 

purposes. Significantly different are absorption spectrums of desoxyhemoglobin and 

carboxyhemoglobin. A quantitative spectrophotometric determination of carbon (II) monoxide in 

blood preparing, include the next solutions: the study of blood; blood, containing a mixture of (HbSO 

+ Hb); and blood containing all forms of hemoglobin (Hb, HbO, and HbMt), transferred in HbCO 

(Table 2). 

Table 2: The spectral characteristics of the compounds of hemoglobin 

 

 Compound of hemoglobin UV-spectrum 

1. Desoxyhemoglobin (Hb) 557 nm 

2. Carboxyhemoglobin (HbСО) 541; 571 nm 
 

Source: Author 

The test control for knowledge helps students realize the comprehensive and modern approach to the 

study of general theoretical and specific topics in the course, Toxicological chemistry that is the 

mainstay of providing high quality preparation of future pharmacists, according to the level of 

international requirements. 

Conclusion 

Thus, using lectures and practical training, a cascade of pedagogical and psychological methods, 

didactic material, and staged chemical experiments, can achieve a comprehensive and in-depth study 

of the topic. It is extremely important for reception imaging of biological and chemical processes to be 
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used in studying the reaction schemes and biochemical transformations that allow students to better 

remember the material under study and present the processes. The study of each topic tested in the lab 

helped determine the extent and quality of the acquired material. At the end of the lecture, a short 

discussion is offered to answer questions about the topic studied. 
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WORK ABILITY AND PSYCHOLOGICAL WELL-BEING IN HOSPITAL STAFF 

Gergana Sandeva1, Krasimira Koleva2 

 

Abstract 

Healthcare is an economic sector characterized by unfavorable working conditions, such as psychosocial stress, 

shift work, and manual handling of loads. It is important to opportunely assess the work ability and 

psychological well-being of hospital staff to evaluate workers’ functional capacity and plan appropriate 

preventive measures. 

Objectives: To assess the work ability and psychological well-being in hospital staff and to determine factors 

that might influence them. 

Methods: Work Ability Index Questionnaire, Psychological Well-being Questionnaire, and statistical analyses. 

Results: The mean Work Ability Index (WAI) score was 40.8 ±4.8, which corresponded to suitable work ability. 

The lowest mean WAI score was registered for the physical therapists (38 ±3.8), and was significantly lower 

than the WAI score for nurses (41.6 ±4.8). The mean Psychological Well-being score for all subjects was 187.6 

±18.4. The youngest workers (200.8 ±14.7), and those with shortest length of service (196.7 ±18.4) had 

significantly higher mean Psychological Well-being scores than older (180.8 ±19.9) and more experienced 

workers (180.3 ±18.3). A positive correlation was found between WAI and Psychological Well-being scores (r = 

0.37, p = 0.003). 

Conclusion: Hospital managers should consider implementing strategies focused on the work ability of hospital 

staff, as well as on their psychological well-being, to keep workers fit and healthy for longer. 

UDC Classification: 613.6, DOI: http://dx.doi.org/10.12955/cbup.v4.844 

Keywords: work ability, psychological well-being, nurse, orderly, physical therapist.

 

Introduction 

Work ability is a term describing a worker’s ability to perform specific work for a period of time while 

maintaining optimal capacity and quality without showing signs of fatigue or exhaustion. The main 

determinants of work ability are physical and mental health, motivation, adaptation to the psychosocial 

environment, adaptation to the workload and work environment, and professional competence 

(Mincheva & Vangelova, 2008). Therefore, satisfactory work ability is sustained and promoted by 

strong physical and mental health, as well as by favorable work conditions (Camerino et al., 2008). 

Comprehensive evaluation of work ability is often considered difficult to perform as it involves the 

services of various medical specialists and the use of significant resources. Work ability assessment is 

a complex undertaking involving the measuring of cardiovascular, musculoskeletal, cognitive and 

sensory functions (vision and hearing), and mental resources. These limitations have incited 

occupational specialists to develop easier, but still accurate evaluation methods (Ilmarinen, 2007).  

Healthcare is an economic sector, characterized by unfavorable work conditions, such as psychosocial 

stress, shift work, long working hours (often 12-hour shifts), manual handling of loads, ergonomic risk 

factors, and biological agents (Escriba-Aguir & Tenias-Burillo, 2004; Pisanti, van der Doef, Maes, 

Lazzari, & Bertini, 2011; Fisher & Martinez, 2013). Nurses, orderlies, and physical therapists are 

almost always in the front line, directly responsible for patients’ comfort and well-being. The 

physically strenuous work and emotionally draining contact with patients can lead to decreased work 

ability and health status, mostly in the form of mental, neurological, and musculoskeletal disorders 

(Galatsch, Li, Derycke, Müller, & Hasselhorn, 2013). Furthermore, nursing staff with a low work 

ability is more likely to either change employer or leave the profession altogether (Derycke, Clays, 

Vlerick, D’Hoore, Hasselhorn, & Braeckman, 2012; Rongen et al., 2014), and these outcomes can 

cause a significant strain on the healthcare system.   

Due to work ability’s complex nature, many workplace factors, as well as the worker’s own physical 

and psychological resources, can influence one’s work ability. It is therefore important to opportunely 
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assess the work ability and psychological well-being of hospital staff in order to evaluate workers’ 

functional capacity and plan appropriate preventive measures. 

The aim of this study is to assess the work ability and psychological well-being of hospital nurses, 

physical therapists, and orderlies, and determine factors that might influence them. 

Materials and Methods 

Subjects 

Questionnaires were distributed among nurses, orderlies, and physical therapists working at a privately 

owned hospital in Stara Zagora, Bulgaria. A total of 63 workers from six hospital departments 

(Neurology, Cardiology, Orthopedics, Physical Therapy, and General and Vascular Surgery) agreed to 

participate: 35 nurses (55.6%), 9 physical therapists (14.3%), and 19 orderlies (30.1%). All surveyed 

subjects were female. The age of the participants varied between 25 and 59 years (mean age 44.3 

years). Forty women worked day and night shifts (21 nurses and all orderlies), while 23 only worked 

day shifts (14 nurses and the physical therapists). The surveyed hospital workers also completed a 

short personal questionnaire concerning work-related musculoskeletal disorders (MSDs). 

Work Ability 

For evaluating the medical professionals’ work ability, we used the Work Ability Index (WAI) 

Questionnaire (Tuomi et al., 1998), adapted for Bulgaria by Mincheva & Vangelova (2008). The WAI 

is based on a series of questions that consider the demands of work and worker’s health status and 

resources. Depending on the results, four levels of work ability are possible: excellent (44–49 points), 

good (37–43 points), moderate (28–36 points), and poor (7–27 points). The main items comprising the 

questionnaire are presented in Table 1.  

Table 1: The Work Ability Index  

Item Questions Range  

1. Current work ability compared with the lifetime best 1 0 - 10 

2. Work ability in relation to the demands of the job 2 2 - 10 

3. Number of current diseases diagnosed by a physician 1 1 - 7 

4. Estimated work impairment due to diseases 1 1 - 6 

5. Sick leave during the past 12 months 1 1 - 5 

6. Own prognosis of work ability 2 years from now 1 1 - 7 

7. Mental resources (for life in general)  3 1 - 4 
 

Source: Tuomi, Ilmarinen, Jahkola, Katajarinne, and Tulkki (1998) 

Psychological Well-being 

Psychological well-being was assessed with the 42-item Psychological Well-being Questionnaire 

(Ryff & Keyes, 1995), translated and adapted for Bulgarians by the study’s authors. The questionnaire 

encompassed six psychological spheres: autonomy, environmental mastery, personal growth, positive 

relations, self-acceptance, and purpose in life (Table 2). Achieving a score above 28 on a single item 

indicated a sound capacity, and a score below 15, an unsatisfactory result. 

Data Analysis 

The Work Ability Index and Psychological Well-being scores were calculated for all studied subjects 

and the results analyzed using StatSoft Statistica v.8 software package. The participants were divided 

into groups, based on occupation, hospital department, age, length of service, shift work, and presence 

of musculoskeletal symptoms. The Student's t-test, and descriptive and correlation analyses were 

performed.  

Results 

The mean WAI score for all participants was 40.8 ±4.8, which corresponded to “good” work ability. 

Overall, 23 (36.5%) workers had “excellent” work ability, 24 (38.1%) had “good” work ability, 15 
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(23.8%) had “moderate”, and only one subject, a nurse, had “poor” work ability. The lowest mean 

WAI score was registered for the physical therapists (38 ±3.8), and was significantly lower than the 

WAI score of the nurses (p = 0.0439; Table 3). Comparing the mean WAI score among different 

hospital departments showed a significant difference between the highest mean score (from the 

Cardiology Department) and the lowest observed in the Orthopedics Department, p = 0.018. When 

divided by age, the group aged 30–39 years had the highest mean WAI score, which was significantly 

higher than the mean WAI score for the group aged 50–59 years (p = 0.019). No differences in WAI 

scores were found between the shift and non-shift workers. There was a difference in the mean WAI 

scores between workers without or with mild musculoskeletal symptoms and those with moderate or 

severe symptoms. The most reported MSDs were disorders of the upper and lower extremities and 

lower back pain. 

Table 2: The 42-item Psychological Well-being Questionnaire  

Item Description Questions 

Autonomy The extent to which the subjects view themselves as 

independent and able to resist social pressures. 

1, 7, 13, 19, 25, 

31, 37 

Environmental 

mastery 

The extent to which the subjects feel in control of the 

surrounding environment. 

2, 8, 14, 19, 26, 

32, 38 

Personal growth The extent to which the subjects have a sense of 

continued development and self-improvement. 

3, 9, 15, 21, 27, 

33, 39 

Positive relations The extent to which the subjects have satisfying 

relations to other people. 

4, 10, 16, 22, 28, 

34, 40 

Purpose in life The extent to which the subjects hold beliefs that give 

life meaning. 

5, 11, 17, 23, 29, 

35, 41 

Self-acceptance The extent to which the subjects have a positive 

attitude about themselves. 

6, 12, 18, 24, 30, 

36, 42 
 

Source: Ryff & Keyes (1995) 

The mean Psychological Well-being score for all subjects was 187.6 ±18.4, meaning an overall high 

score and strong psychological resources. When comparing mean Psychological Well-being scores, no 

differences were found in respect to occupation, shift work, or MSD symptoms (Table 3). The highest 

mean score was registered for the Neurology Department and this was significantly higher than the 

mean scores for the Orthopedics Department (p = 0.046) and the Physical Therapy Department (p = 

0.008). Furthermore, the youngest workers and those with the shortest length of service had 

significantly higher mean Psychological Well-being score than the older (p = 0.038) and the more 

experienced workers (p = 0.045). 

Correlation analyses found a positive correlation between WAI scores and Psychological Well-being 

scores of all participants (r = 0.37, p = 0.003).  

Discussion 

The mean WAI score for all surveyed subjects was similar to the mean score of health professionals 

reported by other authors from different continents (Fisher & Martinez, 2013; Knezevic et al., 2011; 

Monteiro, De Santana Pi Chillida, & Moreno, 2012). The distribution of work ability levels (excellent, 

good, moderate, and poor) among the surveyed staff was also close to previous reports (Costa et al., 

2005); thus indicating an overall satisfactory result. Costa et al. (2005) also observed that skin and 
neuropsychic disorders lowered WAI scores to a greater extent than other illnesses; a finding 

concurring with our study, since only one subject had a poor WAI score, a nurse suffering from severe 

depression. 

Work ability typically decreases with age (Tuomi, Huuhtanen, Nykyri, & Ilmarinen, 2001; Monteiro et 

al., 2012), and this was also proven in this study, although not within the usual distribution. The 

highest mean WAI score was calculated for the group aged 30–39 years. This result could be 



CBU INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 
MARCH 23-25, 2016, PRAGUE, CZECH REPUBLIC  WWW.CBUNI.CZ, WWW.JOURNALS.CZ 

 

 753 

explained by the combination of relatively young ages, “good” health status, and sufficient 

professional experience that are typical for the 30–39 age group, and all of which have a positive 

effect on work ability. In comparison, workers of the youngest age group have less experience and 

somewhat lower work ethics, resulting in a relatively lower WAI score. A more interesting 

observation was that psychological well-being also decreased with age, suggesting a link between 

work ability and existing psychological resources. 

Table 3: Mean Work Ability Index and Psychological Well-being scores 

 N Work Ability Index Score Psychological Well-being 

Score 

Mean SD Mean SD 

Occupation 

            Nurse 

            Physical Therapist 

            Orderly 

 

35 

9 

19 

 

41.57* 

38.00* 

40.74 

 

4.8 

3.8 

5.1 

 

187.74 

185.89 

187.84 

 

16.3 

17.6 

22.7 

Department 

            General Surgery 

            Cardiology 

            Neurology 

            Orthopedics 

            Physical Therapy 

            Vascular Surgery 

 

9 

12 

11 

8 

17 

6 

 

40.33 

42.95* 

41.63 

38.10* 

40.70 

39.58 

 

7.5 

3.1 

4.3 

5.3 

4.2 

4.3 

 

191.56 

186.33 

199.91* 

179.50* 

179.60* 

193.50 

 

14.5 

12.6 

21.9 

18.3 

15.5 

22.7 

Age (years) 

            25-29 

            30-39 

            40-49 

            50-59 

 

6 

14 

27 

16 

 

40.33 

42.86* 

40.90 

39.03* 

 

8.1 

2.9 

4.5 

5.1 

 

200.83* 

187.79 

188.26 

180.81* 

 

14.7 

18.0 

17.0 

19.9 

Length of Service (years) 

            <10 

            10-19 

            20-29 

            30-39 

 

10 

22 

19 

12 

 

40.30 

42.32 

39.79 

40.08 

 

6.6 

3.9 

4.5 

5.1 

 

196.70* 

188.31 

186.21 

180.33* 

 

18.4 

19.5 

15.9 

18.3 

Shift Work 

            Yes 

            No 

 

40 

23 

 

40.95 

40.57 

 

5.1 

4.4 

 

187.03 

188.22 

 

15.9 

22.1 

MSD Symptoms 

            None 

            Mild 

            Moderate 

            Severe 

 

22 

23 

16 

2 

 

42.63* 

41.28* 

38.53* 

33.50* 

 

5.3 

3.2 

4.8 

3.5 

 

190.23 

188.74 

184.31 

167.5 

 

18.3 

17.4 

19.5 

4.9 

*p < 0.05      
 

Source: Authors 

Differences in mean WAI scores between different hospital departments may be linked to work 

organization (Golubic, Milosevic, Knezevic, & Mustajbegovic, 2009), poor interpersonal relationships 

(Knezevic et al., 2011), or work load (Rotenberg et al., 2008). Considerable workloads including 

manual handling of loads by female staff are still very common in Bulgarian hospitals, especially in 

orthopedic departments. More pronounced manual handling of loads may also explain the significantly 

lower mean WAI score of physical therapists compared with nurses. Furthermore, problems in work 

organization and workload might be reasons for the lower Psychological Well-being scores in the 

Orthopedics and Physical Therapy departments. 
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Working night shifts is a common feature of hospital work, with 12-hour shifts still widespread due to 

convenience (Estryn-Behar & Van der Heijden, 2012). This convenience is not without a cost, 

however. As Costa et al. (2005) observed, both men and women shift workers show a more 

pronounced decrease of WAI over the years compared to their colleagues who are day workers. 

Current Bulgarian regulations prohibit 12-hour shifts for hospital staff, and our study determined that 

this in effect had a positive impact on both work ability and psychological well-being, as mean scores 

of shift and non-shift workers were almost identical. 

The number of reported illnesses is usually a suitable predictor of work ability (Costa et al., 2005). In 

our opinion, a special focus should be given to existing musculoskeletal disorders in hospital staff. Our 

results showed significant decrease in mean WAI scores with increasing severity of musculoskeletal 

symptoms. 

As mentioned above, low work ability of hospital staff may be cause for staff deciding to leaving the 

employer or nursing profession, outcomes that are increasing significantly when combined with 

unfavorable work-related characteristics (Rongen et al., 2014). Unfortunately, the demanding working 

conditions in hospitals and medical practices are not the only major causes of concern related to low 
work ability. Nurses and other hospital staff often lack successful coping strategies and other 

organizational and psychosocial mechanisms needed for preventing stress at work and promoting a 

positive work environment. In our opinion, preventive strategies should be taught and implemented 

not only at work, but as early as medical school.  

The promotion of work ability encompasses measures aimed at work demands and the work 

environment, work organization and community, employees’ health, functional capacity, and 

professional competence (Tuomi et al., 2001). These should be extended to include measures to 

increase the psychological well-being of hospital staff, since a positive view on life is a factor in 

achieving better work ability and overall happiness.  

Conclusion 

Work ability in hospital staff is a complex personal quality, closely linked, not only to work-related 

characteristics such as workload and shift work, but also to an individual’s psychological well-being. 

Therefore, hospital managers should consider implementing strategies that focus on the work ability of 

hospital staff in combination with improving work-related factors to achieve maximum effect. 

Measures should especially be undertaken for older workers, who show declining levels of work 

ability as well as lower levels of psychological well-being. Caring for older workers is particularly 

paramount in view of the current aging population in Europe. 
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AN ARTIFICIAL NEURAL NETWORK DESIGN FOR DETERMINATION OF 
HASHIMOTO’S THYROIDITIS SUB-GROUPS 

Mehmet Emin Aktan1, Erhan Akdoğan2, Namık Zengin3,  

Ömer Faruk Güney4, Rabia Edibe Parlar5

 

Abstract: In this study, an artificial neural network was developed for estimating Hashimoto’s Thyroiditis sub-

groups. Medical analysis and measurements from 75 patients were used to determine the parameters most 

effective on disease sub-groups. The study used statistical analyses and an artificial neural network that was 

trained by the determined parameters. The neural network had four inputs: thyroid stimulating hormone, free 

thyroxine (fT4), right lobe size (RLS), and RLS2 – fT44, and two outputs for three groups: euthyroid, subclinical, 

and clinical. After training, the network was tested with data collected from 30 patients. Results show that, 

overall, the neural network estimated the sub-groups with 90% accuracy. Hence, the study showed that 

determination of Hashimoto’s Thyroiditis sub-groups can be made via designed artificial neural network.   

UDC Classification: 004.8, DOI: http://dx.doi.org/10.12955/cbup.v4.845 

Keywords: artificial neural networks, hashimoto, thyroiditis, statistical analyze, diagnosis. 

 
Introduction 

Hashimoto’s thyroiditis (HT), one of the most common autoimmune disease, was described over a 

century ago as a pronounced lymphoid goiter affecting approximately 2% of the population and being 

20 times more prevalent in women than men. An autoimmune disease is a disorder in which the 

body’s immune system attacks the body’s own cells and organs. Normally, the immune system 

protects the body from infection by identifying and destroying bacteria, viruses, and other potentially 

harmful foreign substances. In HT, the immune system attacks the thyroid gland, causing 

inflammation, and hinders the thyroid gland in producing balancing hormones (Omitek, Burda, & 

Wojcik, 2013; Caturegli, Remigis, & Rose, 2014).  

Thyroid hormones regulate metabolism and affect almost all organs in the body. Hashimoto’s disease 

often leads to reduced thyroid function, or hypothyroidism. Hypothyroidism is a disorder that occurs 

when the thyroid fails to make enough thyroid hormone for the body’s needs (Ozyılmaz & Yıldırım, 

2002). The thyroid produces two thyroid hormones, triiodothyronine (T3) and thyroxine (T4). 

Triiodothyronine is the active hormone and is derived from T4. Thyroid-stimulating hormone (TSH), 

which is produced by the pituitary gland in the brain, regulates thyroid hormone production (Omitek, 

Burda, & Wojcik, 2013; Caturegli, Remigis, & Rose, 2014; Ozyılmaz & Yıldırım, 2002; Health 

Information, 2016). The diagnosis of HT is based on the indication of excursive antibodies to thyroid 

antigens and reduced echogenicity on thyroid sonogram in a patient with proper clinical features. 

Diagnosis begins with a physical exam and medical history. A goiter, nodules, or growths may be 

found during a physical exam, and symptoms may suggest hypothyroidism. Health care providers will 

then perform blood tests to confirm the diagnosis. Diagnostic blood tests may include the TSH test, T4 

test, and anti-thyroid and anti-body tests, as well as common methods to diagnose HT, including 

ultrasound and computational-tomography scans (Ozyılmaz & Yıldırım, 2002; Health Information, 

2016). 

Artificial neural networks (ANNs) are widely used in science and technology, with applications in 

various branches of engineering and medicine. Artificial neural networks have many advantages, such 

as, flexible modelling structure for large data sets and highly accurate results that supports clinical 

decision making. Artificial neural networks have been used in diagnosis of many diseases. In Omitek, 
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Burda, and Wojcik (2013), diagnosis of Hashimoto’s thyroiditis was carried out using ultrasound 

images of thyroid glands and ANN. In Caturegli, Remigis, and Rose (2014), determination of thyroid 

illnesses was carried out via ANN. In Er, Temurtas, and Tanrıkulu (2008), diagnosis of tuberculosis 

was performed by ANN with 95.08% accuracy. Castanho, Hernandes, De Re, Rautenberg, and Billis 

(2013) used an expert system for predicting the pathological stage of prostate cancer. In Takahashi, 

Hayashi, & Watanabe (2010), diagnosis of schizophrenia was carried out by ANN with 87.90% 

accuracy. In Kaya, Aktan, Akdoğan, and Koru (2015), diagnosis of anemia in children was performed 

using ANN with 90.00% accuracy. 

The aim of this study is to diagnose (determine) Hashimoto’s thyroiditis sub-groups via artificial 

neural networks. There is no exact therapy or medicine for treating the advanced stage of this disease. 

This study will help diagnosis early stages of the disease. In this way, patients could be monitored 

with imaging testing much earlier. A vital issue is to increase the effectiveness of treatment, so that 

diagnosis can be achieved as early as possible. 

Data Analysis 

The analyses, performed using SPSS software, identified the designated parameters from a total of 

eight (body mass index, waist measurement, hip measurement, TSH, fT3, fT4, right lobe size (RLS), 

or left lobe size) tested and measured in 75 Hashimoto’s thyroiditis patients, that affected the disease 

sub-groups. Mode, mean, median, and table distribution graphs were obtained from univariate 

analyses. A regression analysis with a post-hoc test was performed to measure the relationship 

between two or more variables. This approach provided an opportunity to obtain both descriptive and 

inferential statistics. Calculations were based on 5% margin of error. Further hypothesis related to 

whether the data showed effects in the patients. The results of hypothesis testing were considered 

suitable for modeling. The t-test and chi-squared test were performed to establish the hypothesis. The 

t-test was performed for the comparison of paired samples and groups, with a variance test performed 

to examine the difference between groups. Since the data was homogeneously distributed, a Tukey’s 

range test was performed. The results of the regression analysis, an analysis of variation (ANOVA), 

and coefficient values identified whether the model could be generated and, following this, a 

correlation analysis was performed. 

Training Artificial Neural Networks  

The Neural Network Toolbox of Matlab© R2013b was used to create, train, and test the artificial 

neural network. First, training and test data were normalized between −1 and 1. Then the training and 

test data along with the output data were assigned to variables. The network training function, 

TRAINLM, the learning function, LEARNGDM, and the mean squared error as the performance 

function were used. 

Training and test data were transferred as input data, and the output of training data as target data to 

create the network and this was followed by training of the neural network. The training was achieved 

by a backpropagation method after setting the network properties and the training parameters. The 

network was tested with 30 data points collected from patients.  

Results and Discussion 

Table 1 shows the results of the t-Test, and Table 2 the results of the regression and ANOVA. 

According to the results of the coefficients table, obtained after the regression, the most important 

parameters affecting the disease sub-groups were TSH, fT4, and RLS. 

Structure of Artificial Neural Networks 

The network was developed to feed forward multilayer perceptron with a 3-layer structure. For 

selection of input parameters, various combinations were trialed for best performance. The results 

showed that the network was able to diagnose the disease with high accuracy. The network structure is 

shown in Figure 1. As a result of network training with the three parameters identified from the data 

analysis, i.e., TSH, fT4, and RLS, up to 80% accuracy was obtained. Because data of euthyroid and 

subclinical groups were closely related, effective determination could not be achieved. Therefore, 

various trials were performed with the power of input parameters and best accuracy (90%) was 
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obtained by squaring the value for the right lobe side and subtracting the value for free 

triiodothyronine to the power of four (equation: RLS2 – fT4). The trial results are shown in Table 4. 

Table 1: t-Test statistics of data from 75 Hashimoto’s thyroiditis patients 

Parameters Sex N Mean Std. Deviation Std. Error Mean 

Waist 
male 

female 

10 88.333 14.874 4.958 

65 81.774 10.968 1.393 

Body Mass Index 
male 

female 

10 25.760 4.805 1.519 

65 26.006 6.008 0.751 

Hip 
male 

female 

10 100.222 9.562 3.187 

65 102.564 10.275 1.305 

TSH 
male 

female 

10 45.363 58.636 18.542 

65 13.547 23.792 2.951 

fT4 
male 

female 

10 0.812 0.308 0.097 

65 0.906 0.198 0.024 

fT3 
male 

female 

10 2.677 0.992 0.330 

65 2.928 0.376 0.049 

RLS 
male 

female 

10 19.300 5.598 1.770 

65 16.359 2.026 0.253 

LLS 
male 

female 

10 50.300 6.783 2.145 

65 47.890 6.796 0.849 
 

TSH: thyroid-stimulating hormone; fT4: free thyroxine; fT3: free triiodothyronine; RLS: right lobe 

side; LLS: left lobe side 

Source: Authors 

 

Table 2: Regression results for dependent variable, right lobe side, and predictors, thyroid-

stimulating hormone, free thyroxine, and free triiodothyronine 

Model Summary 

 

Model R R Square Adjusted R Square Std. Error of the Estimate 

1 0.202a 0.041 -0.007 1.92357 

ANOVA 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 9.431 3 3.144 0.850 0.472a 

Residual 222.006 60 3.700   

Total 231.438 63    

Coefficients 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 16.822 2.309  7.286 0.000 

TSH 0.009 0.012 0.136 0.742 0.461 

fT4 1.632 1.476 0.187 1.106 0.273 

fT3 -0.636 0.779 -0.157 -0.816 0.417 

a Predictors: (Constant). TSH: thyroid-stimulating hormone; fT4: free thyroxine; fT3: free 

triiodothyronine 
  

Source: Authors 
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Table 3: Tukey homogeneous subclinical sets  

Body Mass Index                                                Waist 

Group N 

Subclinical set for alpha = 0.05 

Group N 

Subset for alpha = 0.05 

1 1 

euthyroid 25 25.172 euthyroid 25 81.652 

clinical 25 25.556 clinical 25 83.000 

subclinical 25 27.241 subclinical 25 83.125 

Sig.  0.432 Sig.  0.903 

 

fT4 Hip 

Group N 

Subclinical set for alpha = 0.05 

Group N 

Subset for alpha = 0.05 

1 2 1 

clinical 

subclinical 

25      

25 

0.737                          

0.918 

clinical  

euthyroid 

25      

25 

101.791 

            102.000 

euthyroid     

Sig. 

25 

1.00 

1.020 

0.134 

subclinical    

Sig. 

25 103.000 

0.914 

 

TSH fT3 

Group N 

Subset for alpha = 0.05 

Group N 

Subset for alpha = 0.05 

1 2 1 

euthyroid 

subclinical 

25      

25 

3.202 

6.791   

 clinical 

subclinical 

25      

25 

2.731 

2.950 

clinical     

Sig. 

25 0.883 43.374 

1.000 

euthyroid     

Sig. 

25 3.005 

0.169 

    
 

RLS: right lobe side; TSH: thyroid-stimulating hormone; fT4: free thyroxine; fT3: free 

triiodothyronine 

Source: Authors 

 Table 4: Trial results of training artificial neural networks 

 

Input Parameters: TSH, fT4, RLS Input Parameters: TSH, fT4, RLS,  

RLS2 – fT42 

 Accuracy (%)  Accuracy (%) 

Neurons TANSIG LOGSIG Neurons TANSIG LOGSIG 

20 80 73 20 83 70 

50 83 70 50 83 77 

60 83 80 60 83 80 

70 60 70 70 77 70 

80 73 67 80 77 67 

100 70 60 100 70 67 

Input Parameters: TSH, fT4, RLS,  

RLS2 – fT44  

Input Parameters: TSH, fT4, RLS, 

RLS2 – fT46 

 Accuracy (%)  Accuracy (%) 

Neurons TANSIG LOGSIG Neurons TANSIG LOGSIG 

20 63 63 20 60 60 

50 86 77 50 80 77 
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60 90 83 60 83 80 

70 80 77 70 73 67 

80 80 73 80 70 60 

100 57 70 100 73 60 

RLS: right lobe side; TSH: thyroid-stimulating hormone; fT4: free thyroxine; fT3: free 

triiodothyronine 

Source: Authors 

Figure 1: Network structure 

TSH

fT4

RLS

RLS^2-fT4^4

INPUT 

LAYER

HIDDEN 

LAYER

OUTPUT 

LAYER

0 0 : EUTHYROID

0 1 : SUBCLINICAL

1 1 : CLINICAL

|
|

 

RLS: right lobe side; TSH: thyroid-stimulating hormone; fT4: free thyroxine; fT3: free 

triiodothyronine 

Source: Authors 

According to trial results, four of the inputs to the ANN were TSH, fT4, RLS, and RLS2 – fT44, and 

two of the outputs were representative of euthyroid, subclinical, and clinical. There were 60 neurons in 

the hidden layer. Tangent-sigmoid were used as an activation function. The data for 45 of the 75 

patients were used for training and another 30 for testing the neural network. Samples of the training 

and test data are shown in Table 5. 

Table 5: Sample training and test data 
 

TSH 

mU/mL 
fT4 

ng/dL 
RLS 

mm 
RLS2 – fT44 

0 0: euthyroid    

0 1: subclinical          

1 1: clinical 

5.80 0.91 15 224.3 0 1 

20.00 0.80 12 143.5 1 1 

1.76 1.20 19 358.9 0 0 

RLS: right lobe side; TSH: thyroid-stimulating hormone; fT4: free thyroxine; fT3: free 

triiodothyronine 

Source: Authors 

Performance of the network and regression results plots are shown in Figure 2. Figure 2a shows the 

mean square error (MSE) reached 10-23 after epoch 600 and best validation performance was 9.0427e-24 

at epoch 1000. In contrast, training and validation results were highly satisfactory, depending on the 

MSE (Figure 2b). This result indicated that the neural network was successfully trained.  
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Figure 2: Performance of learning (a) and regression results (b) 

(a) 

(b) 

Source: Authors 

Testing Artificial Neural Networks 

Once the outputs of the network were compared with actual results, there were three incorrect 

outcomes found. A comparison of the artificial network outputs with actual doctor’s (or ‘real’) values 

is shown in Table 4. The binary numbers ‘0, 0’ indicated the euthyroid sub-group, ‘0, 1’ the 

subclinical sub-group, and ‘1, 1’ the clinical sub-group. 
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Table 4: Test results, comparison of the artificial network outputs with actual (or ‘real’) 

Patient 
Real 

Value 

Network 

Output 

Accuracy 

(%) 
Patient 

Real 

Value 

Networ

k 

Output 

Accuracy 

(%) 

P1 0 0 0 0 100 P16 0 1 0 1 100 

P2 0 0 0 0 100 P17 1 1 1 1 100 

P3 0 1 0 1 100 P18 1 1 1 1 100 

P4 1 1 1 1 100 P19 0 0 0 0 100 

P5 1 1 1 1 100 P20 0 1 0 1 100 

P6 0 1 0 1 100 P21 0 0 0 1 0 

P7 0 0 0 0 100 P22 0 1 0 0 0 

P8 0 0 0 0 100 P23 1 1 1 1 100 

P9 1 1 1 1 100 P24 1 1 1 1 100 

P10 0 1 0 1 100 P25 0 0 0 0 100 

P11 0 0 0 0 100 P26 0 1 0 1 100 

P12 1 1 1 1 100 P27 0 0 0 1 0 

P13 0 1 0 1 100 P28 0 1 0 1 100 

P14 1 1 1 1 100 P29 0 1 0 1 100 

P15 0 0 0 0 100 P30 1 1 1 1 100 

Total accuracy of the artificial neural network: 90 
 

Source: Authors 

For 27 of 30 cases, outputs of the network and decisions of the doctor were in agreeance, and total 

accuracy of the artificial neural network was 90% (Table 4). Incorrect predictions emerged in the 

euthyroid and subclinical groups, while the clinical group was estimated with 100% accuracy. 

Conclusion 

This paper describes an artificial neural network that was developed to determine Hashimoto’s 

thyroiditis sub-groups. Medical analyses and measurements, from 75 patients, were used to determine 

the most influential parameters on the disease sub-groups. The study used statistical analyses and a 

neural network that was trained by the determined parameters. In the test, outputs of the network were 

compared to the decisions of the doctor. The reason for the outcome was that euthyroid and subclinical 

sub groups were closely related. We consider the developed artificial neural network model adequate 

for use in helping doctors determine Hashimoto’s thyroiditis sub-groups. 
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PRESENT KNOWLEDGE AND EXPERIENCE ON THE STRATEGIES EMPLOYED 
BY MYCOPLASMA CONTAMINATION OF THE HUMAN CELL CULTURES 

Nevenka Velickova1, Misko Milev2, Gorgi Sumanov3, Biljana Petrova4 

 

Abstract  

Introduction: Mycoplasma species often contaminate cell cultures and other cell-derived biological substances, 

leading to detrimental effects on the host that include changes in growth, morphology, metabolism and protein 

synthesis. In cell cultures, mycoplasma are extracellular parasites, usually attached to the external surface of a 

cell membrane. Many researchers use a mixture of penicillin and streptomycin in the cell culture to prevent 

contamination.  

Material and methods: We prepared cell cultures of lymphocytes from peripheral blood of 12 subjects and 

used micronucleus, assay which is the standard method, for detection of micronuclei in binuclear lymphocytes.  

Results: Use of standard antibiotics does not protect cell cultures against mycoplasma contamination. Penicillin 

has no effect on mycoplasma since mycoplasma lack cell wall. Streptomycin inhibits about half the mycoplasma 

strains but is ineffective against others. In fact, mycoplasma is generally resistant to most antibiotic mixtures 

commonly used in cell culture. We didn’t find any mycoplasma contamination in the cell culture where 

penicillin-streptomycin mixture was absent, but confirmed infection in the culture containing mixture of 

antibiotics.  

Conclusion: Antibiotics and mixture of antibiotics like penicillin-streptomycin mixture does not protect the cell 

culture against mycoplasma contamination. Hence, contamination can spread rapidly to other cell lines through 

aerosol droplet dispersion. 

UDC Classification: 611/612; 577, DOI: http://dx.doi.org/10.12955/cbup.v4.846 

Keywords: mycoplasma, contamination, antibiotics, human cell cultures, lymphocytes.

 

Introduction 

Most cell culture contaminations result from the accidental introduction of fungi or bacteria, 

sometimes along with mycoplasma. Mycoplasma is a genus of bacteria that is a frequent contaminant 

in cell cultures. The presence of Mycoplasma in a cell culture can change cell physiology, thus 

preventing their appropriate use in experiments. As a result of their small size, Mycoplasma infections 

are very common in cell cultures as they can pass through filters used to prevent contamination and 

can spread to other cultures in a laboratory. Up to 87% of cell lines may be contaminated by 

mycoplasma and this infection can affect virtually any function and activity of eukaryotic cells 

leading to experimental defects and unreliable results (Uphoff & Drexler, 2003, 2005; 

Somasundaram, Nicklas, & Matzku, 1992; Drexler et al., 1994).  

Mycoplasma are the smallest independent, self-replicating organisms identified so far. They lack a 

true cell wall and are therefore deformable under pressure. They contain proteins, RNA, DNA, and 

enzymes. Mycoplasma species often contaminate virus cell-derived biological substances. In cell 

cultures, Mycoplasma develop as extracellular parasites and attach themselves to the surface of the 

cultured cell’s membrane. They can contaminate a variety of eukaryotic cells in culture, leading to 

detrimental host effects that include modifications in cell morphology, growth and metabolism of the 

host cell. They can also influence protein synthesis and virus replication. Because Mycoplasma lack a 

cell wall, antibiotics (such as penicillin) that interfere with formation of cell walls are ineffective 

against them when used at standard concentrations (Nikfarjam and Farzaneh, 2012; Pooja, Rajeev, 

Sunil, & Kumkum, 2013). Mycoplasma originating from human, bovine, and porcine sources are the 
most prevalent, the most common isolates of which are: Acholeplasma laidlawii, Mycoplasma 
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arginini, Mycoplasma fermentans, Mycoplasma hyorhinis, and Mycoplasma orale (Priebe and 

Bromm, 2005).  

Research Goal  

This study aims at elaborating the present knowledge and experience on managing Mycoplasma 

infections while interacting with human tissue culture cells, especially lymphocytes like blood cells. 

Material and Methods  

We prepared the lymphocyte cell cultures from peripheral blood of 12 subjects and used the standard 

method, which is micronucleus assay for detection of micronuclei in binuclear lymphocytes. Venous 

blood sample (3 ml) was collected in heparinized tubes by trained nurses from each individual of both 

exposed and control groups. Blood culture protocol was carried out according to Fenech (2000). 

Blood cultures from the same subject were divided into two groups. In the first set of cultures we 

added penicillin-streptomycin mixture (100 units/mL penicillin and 100 µg/mL streptomycin). In the 

second, we didn’t add antibiotic mixture in order to observe whether the penicillin-streptomycin 

mixtre, which is added to many cell cultures, is necessary for cultivation. The slides were stained by 

2% alkaline Giemsa stain for 8 minutes, washed in distilled water and examined by Leica DM4500 P 
light microscope (×40 and×100).  

Results  

Results showed that in cultures where antibiotic mixture had been added, there was a greater 

Mycoplasma contamination compared to those cultures where antibiotic mixture was absent. Thus, we 

concluded that antibiotics are not necessary for prevention of Mycoplasma. Rather, Mycoplasma 
contamination can be prevented by maintaining good aseptic conditions and lab practices which 

include better techniques, avoiding accidents, cleaning up the work area and surrounding environment 

before and after handling culture and checking for contamination regularly. Figure 1 (a, b, c, d, e) in 

Appendix shows mononuclear and binuclear lymphocytes with Mycoplasma contamination in the 

blood culture (different sizes of cycle formation, dark cytoplasm and large cell wall).  

Other three major sources leading to mycoplasma contamination of cell cultures are: 

 addition of previously infected cells to the culture, 

 addition of medium ingredients from a contaminated cell culture, and  

 contamination by laboratory personnel.  

Contamination can also spread rapidly to other cell lines through aerosol droplet dispersion, especially 

in storage. 

Conclusion 

Mycoplasma contamination presents a major problem during the cultivation of cell cultures. Their 

presence can lead to modification of cell morphology, metabolism and rate of growth. Because of 

their specific structure, Mycoplasma growth in cell cultures can’t be prevented by the use of standard 

antibiotics mixtures. Mycoplasma don’t pose a cell wall and so penicillin has no effect on their growth 

whereas streptomycin can prevent the development of only half of the known mycoplasma strains. 

Other antibiotics, at the concentrations that are routinely used in cell cultures, are generally 

ineffective. The use of standard antibiotics can sometimes mask the Mycoplasma infection by 

minimizing their growth but cannot eliminate them completely. Most efficient way to prevent 

Mycoplasma is the maintenance of strictly aseptic conditions and techniques. Best way to stop 

ongoing contamination is the use of specific antibiotics that can fully eradicate the infection.  
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Appendix 

Figure 1: Slides (a, b, c, d, e) with contamination of mononuclear and binuclear lymphocytes with 

mycoplasma infection  

 

a)        b)  

   

 c)                                                                  d)    

 

e) 

        - binuclear lymphocites,        - mononuclear lymphocytes,       - mycoplasma  

Observed by microscope Leica DM4500 P (×40 and×100) 

Source: Author 
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THE ROLE OF PATIENTS AND MEDICAL SPECIALISTS IN ACHIEVING HIGHER 
LEVEL OF THERAPY COMPLIANCE- AN EXAMPLE WITH WILLINGNESS TO 

PARTICIPATE IN CLINICAL TRIALS 

Svetoslav Stoev1, Vladimir Atanasov2, Ilko Getov3

 

Abstract 

BACKGROUND: Patients’ compliance is a leading factor in achieving determined endpoints of a treatment 

process. Low patient compliance with prescribed therapeutic plan is very common in both ambulatory practice 

and clinical trials. Non-adherence of subjects in clinical studies can seriously jeopardize validity of results 

obtained during randomized clinical trials (RCTs).  

METHODS: Both systematic literature review and cross-sectional survey were conducted among physicians 

and patients to determine evaluation of therapy adherence by both groups.   

RESULTS: According to the analytical reviews in published articles, the most common definition of therapy 

adherence or compliance is “the ability and willingness of patients to abide to a prescribed therapeutic regimen”. 

There is a strong correlation between patient adherence to the therapeutic regimen determined by the study 

protocol of RCTs, and the validity of efficacy and safety evaluation of the investigated medicinal product. 

Analysis of the results from the conducted survey lead to the conclusion tha t 35% of physician’s state that the 

results of ongoing therapy are highly dependent on patient compliance. As far as patients are concerned, almost 

half of the respondents have answered they comply with the prescribed therapy and would evaluate the treatme nt 

process as successful. Both patients and medical professionals declare their willingness to participate in clinical 

trials and strictly stick to the requirements of the study protocol.  

CONCLUSION: These results decisively confirmed that the control of a disease is a bilateral process between 

the patient and the doctor. Patient satisfaction with their current therapy directly correlates with the results of 

treatment. Majority of patients evaluate their possible participation in a clinical trial as an opportunity to get an 

access to a better medical service. Both medical professionals and patients declare their strong motivation to 

comply with the therapeutic plan if it is a part of a clinical study protocol. 

UDC Classification: 615.4, DOI: http://dx.doi.org/10.12955/cbup.v4.847 

Keywords: therapeutic compliance, PASS, PAES, therapy adherence, clinical trials.

 

Introduction 

Therapeutic compliance can be defined as a patient willingness to strictly adhere to the therapeutic and 

diagnostic procedures determined by healthcare professionals involved in the treatment process. The 

outcome of the disease management plan depends in many cases on the level of patient cooperation 

while performing treatment procedures and implementation of prescribed recommendations for 

ambulatory recovering. Therapeutic compliance during participation in clinical trials is a complicated 

mixture of several factors like adherence to drug regimen, compliance with a specific prescribed life 

style or a diet, changing work schedules or even changing family habits. In referral to ambulatory 

practice, noncompliance can lead to non-recovery, and recurrence of the diagnosed illness or even life 

threatening situations. However, when a compliance deviation is met in clinical trials, consequences 

can be much direr and these deviations can lead to incorrect conclusions and implementation of bad 

treatment practices. In the process of compliance management in both ambulatory and clinical 

practices, the recognition and consequently prevention of factors that could lead to patient non-

compliance must first be achieved. 

Methodology  

It was conducted as a systematic review of published scientific literature to analyze factors that affect 

the willingness of patients to comply with the prescribed treatment by doctors. For the purpose of 

literature analysis, a Google, PubMed and Scopus search was conducted using the keywords: 

“compliance”, “clinical trials”, “participation in clinical studies”, “non-compliance”, and “therapy 
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adherence/non-adherence”. Only articles published between 2000 and 2015 were eligible for literature 

review.  

A survey among 119 physicians and 117 patients was conducted to evaluate their willingness to 

participate in post-marketing RCTs. The response rate in both samples of respondents is 93%. As far 

as the patient’s interview is concerned the eligible criteria for respondents was: patients (both 

impatient and outpatient) who are 18 years or more of age, literate and have fully understood the 

purpose of the survey. 

The inclusion criteria for medical doctors, included in the survey was:  

 Senior doctors from both primary and secondary care, who have obtained diploma in at least 

one medical specialty and have been principle investigators or sub investigators in at least one 

clinical trial; 

 Medical doctors - residents, who have finished at least their first year of education to obtain a 

medical specialty and have participated in the conduction of at least one clinical trial; 

 The survey form has been completed only by doctors who are currently practicing in Republic 

of Bulgaria;  

 The questionnaire was structured in accordance with the “funnel principle” – starting from 
more general questions and proceeding, to issues directly related to the main purposes of the 

study.  

Results and Discussion  

Review of the therapeutic compliance   

The basis of a proper and significant discussion about therapeutic compliance is figuring out a clear 
and accurate definition of the term “compliance”. Oxford dictionary defines compliance as “the 

practice of obeying rules or requests made by people in authority” (Oxford Advanced Learner’s 

Dictionary of Current English; Stenson & Hornby, 1996). Literature review of published articles on 

this topic revealed that for health care professionals, compliance matches the perspective of a term, 

describing the situation when “patient’s behaviors (in terms of taking medication, following diets, or 

executing life style changes) coincide with healthcare providers’ recommendations for health and 

medical advice” (Jin, Sklar, Min Sen Oh, & Chuen Li, 2008). Other authors propose almost similar 

interpretations, coded by terms “adherence” or “concordance”, which are absolutely interchangeable 

and a describe patient’s “ability and willingness to abide by a prescribed therapeutic regimen” (Jin et 

al., 2008).  The majority of articles that focus on patient-prescriber relationship emphasize that each of 

the word formations used for naming compliance, stress on the leading role and responsibility of 

patient for strict implementation of therapeutic regimen. On this basis, non-compliance is defined by 

most of the authors as a situation “when a person, being an object of treatment does not agree at the 

needed stage with the prescribed therapy, disease management plan or recommendations of the 

healthcare professionals” (Besch, 1995). The spectrum of compliance includes not only the therapeutic 

treatment, but adherence to all the prescribed diagnostic procedures, treatment interventions, advices 

on lifestyle and preventive actions, and follow up activities (Besch, 1995). In case the main focus of 

patient adherence is limited to the medication therapy, one of the most objective ways to measure 

compliance is retrospective comparison of actual dosing times-series versus originally prescribed 

therapeutic scheme and the extent of correspondence between them (Besch, 1995). 

Definition of compliance, discussed above, casts a doubt regarding the accuracy of different 

compliance measurement methods. Different authors propose several methods as gold standard for 

measuring the stage of correspondence between what has been taken by the patient versus what has 

been prescribed by the physician. There are several factors that can vitiate accurate measurement of a 

patient’s compliance. These factors can be identified in two separate groups: patient-related factors, 

and factors related to shortcomings of registers and/or evaluation methods. These two types of biases 

influence the final evaluation of patient adherence in different stages. The section on patient-related 

factors includes biases like manipulation of dosing logs, non-refilling of prescriptions or deviations in 

duration of periods between dispensations, lack of memory for date of dispensing, or not taking pills at 

all. Concerns in referral with design of adherence evaluation methods are connected with deviations in 

patient register maintenance, filling wrong dates of dispensing or disadvantages of drug monitoring 
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procedures like the necessity of taking blood samples, performing difficult assays, or inclusion of 

chemical markers of drug use like digoxin, in therapeutic schemes (Farmer, 1999). All these 

shortcomings are not only hazardous for the accuracy of compliance evaluation but can put patients at 

risk (Pullar, Kumar & Feely, 1989; Haynes & Dantes, 1987; Farmer, 1999).  

While non-compliance in general ambulatory practice can lead to undesired health outcomes for a 

certain patient, therapy non-adherence during controlled randomized clinical trials may put the validity 

of study results at risk and lead to wrong interpretations in routine clinical practice. Non-adherence in 

clinical trials may result in misleading conclusions and influence the therapeutic tendencies and 

guidelines which indirectly lead to consequences for the public health. The situation with compliance 

management in clinical trials is much more specific, not only because of the sophisticated protocols 

and specific inclusion and exclusion criteria, but also because of the different objectives of each 

clinical research project (Haynes & Dantes, 1987). Furthermore, patient compliance in clinical trials is 

strongly connected with the study design and purpose. For example, in cases where trial objectives 

include evaluation of efficacy, screening of participants should prevent non-compliant subjects to be 

recruited. However, when the study scope is estimation of effectiveness the situation is just the 
opposite (Farmer, 1999; Haynes & Dantes, 1987). At first sight, compliance in clinical trials seems to 

be guaranteed by the precise and permanent monitoring of subjects enrolled in the clinical trials, but in 

practice, the final analysis and report of trial results should contain evaluation of deviations, caused by 

low subject compliance and the percentage of participants who have not adhered to the approved 

regimen and following consequences. In addition, an effective strategy for improvement of 

compliance should be provided when study protocol is being developed (Farmer, 1999). 

The methods for compliance measuring in clinical trials is almost the same as adherence evaluation 

techniques used in ambulatory care i.e. direct methods including analysis of drug levels in blood and 

urine, usage of chemical markers, and controlled dispensation of investigational products. Indirect 

algorithms include interview of patients regarding medication usage, completion of dosing logs, 

counting of tablets or used vials and monitoring by electronic logs. Shortcomings in these cases are 

related to difficult detection of non-compliance, impossible or postponed detection of consequences of 

non-adherence, and measurement of the extent of non-adherence, especially when large cohorts of 

patients are involved in multicenter randomized clinical trials. Although clinical trials are strictly 

regulated field, numerous hi-tech methods are implemented in their conduction. There are many 

modern approaches like electronic Medication Event Monitoring System (MEMS) that occur to be 

promising methods for tracing subject compliance level. MEMS successfully replaces archaic methods 

like pill counts and meets the approved criteria for validity and sensitivity of compliance measures. 

Namely, validity and reliability of adherence measuring approaches should be the leading factor in the 

researcher’s decision regarding what compliance improving instruments and techniques to use 

(Farmer, 1999). 

According to Besch (1995), improving adherence to treatment regimen in clinical trials is not only the 

responsibility of clinical researcher but also the trial subjects who should be aware of the fact that their 

behavior directly influences trial results. Patient responsibility is not limited only to taking medication 

on time and in right dosage. Participants should stick to strict schedules for visits, follow up 

monitoring meetings, follow advices regarding adherence to a diet or a specific lifestyle or even 

change their working hours in accordance with the treatment regimen. Avoidance of compliance 

deviations is guaranteed by a complex compilation of all these factors (Besch, 1995; Haynes & 

Dantes, 1987; Jin et al., 2008). According to most of the published articles poor subject compliance 

can seriously reduce the power of clinical trial results. Researchers have calculated that if roughly one 

third of patients, recruited for a clinical study are non-compliers, the number of participants in the trial 

must be doubled so that the validity and generality of results to be proved is maintained (Pullar, 

Kumar & Feely, 1989). The risk of reporting non-valid results or wrong conclusions resulting in 

misleading interpretation of results from randomized trials is even bigger when non-compliers 

participate in comparative studies. For example, when a study compares two products that should be 

taken in the same way, and one of these products is being taken by a subject with poor compliance, 

comparison of concentrations circulating in blood will be jeopardized. The situation may need even 

more sophistication when the investigated product is long-acting or the study purpose is safety 

evaluation of compared drugs.  In these situations, traditional methods used for measuring therapeutic 
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compliance are not always accurate and sometimes can even overestimate compliance and prove 

results which are not valid and cannot act as a ground for clinically correct conclusions (Pullar, Kumar 

& Feely, 1989). 

Results from survey among physicians and patients  

One of the aims of the survey conducted among medical professionals was to evaluate doctors’ 

attitude towards the treatment of their patients.  

The obtained results, are represented graphically in Figure1.  

Figure 1: Distribution of answers, provided by doctors, being asked to detеrmine whether ischemic 

heart disease of their patients is well controlled.    

 

Source: Authors 

The analysis of results clearly showed that over 50% of doctors who participated in the survey believe 

that ischemic diseases for their patients are well controlled, 35% of physicians stated that the results of 

ongoing therapy are highly dependent on patient compliance, and only 2% of patients responded that 

their disease is not well controlled. 

These results confirm decisively that the control of a disease is a bilateral process between patient and 

doctor. Experts are required to diagnose timely and accurately, to identify an effective and precise 

therapy plan. No less important stage of treatment are provided as clear recommendations or advices 

to patients during the therapeutic course. On the other hand the effective therapeutic results are not less 

dependent on the level of patient compliance with prescribed treatment. 

Although pharmacists are not subject to the current study, they occupy an extremely important part in 

the treatment of patients. They have the function of a mediator in the process of prescribing and 

administration of medicines. When these health professionals become an integral part of the treatment 

process, the results from the prior consent of patients will increase. Satisfactory effects for patients and 

consequently, for the public would be achieved as a result of these joint efforts.  

In assessing the satisfaction of surveyed patients from their current therapy it was clearly observed that 

there is a dichotomy in their attitude and evaluations of the therapeutic regimen. Patient satisfaction 

with their current therapy directly correlates with the results of treatment. It expresses the degree of 

involvement in the execution of their daily habits, but also from the mental and physical state that 

directly connects with the results of their therapy. 

The analysis of the results shows that 9% of the patients cannot assess their implementation therapy. It 

could also be a problem due to poor communication with doctors, low accordance with prescribed 

drug therapy and the recommendations provided by medical specialists.  

When directly asked about the willingness of patients to participate in a clinical study, respondents 

said emphatically positive attitude towards their possible participation. Data obtained by asking this 

question can be seen in Figure 3. 
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Figure 2: Answers, provided by patients to the question: question: "Are you satisfied with your 

current drug therapy?" 

 

Source: Authors 

 

Figure 3: Study of the willingness of patients to participate in а clinical research   

 

Source: Authors 

The majority of respondents stated that they would participate in a clinical study to get a chance to 

improve their therapy. Some of them would trust the process, after being provided additional 

information about the investigated therapy. The results strongly suggest that the surveyed patients 

declare their willingness to participate in clinical studies, so that they can contribute to the process of 

gathering/obtaining additional data on the efficacy and safety of a specific medicinal product. Patients 

find their participation in a clinical trial an opportunity to get a better chance to improve their current 

treatment and access an effective therapeutic scheme. They also believe that being involved in a 

clinical research project, they will receive medical care, painstaking monitoring of the disease and 

consultation with leading medical professionals.  

Another aim of the survey was to investigate the patients’ willingness to perform their duties 

according the Protocol of the clinical trial and their willingness to stick to the provided requirements. 

The analysis of the questionnaire results outlined that patients declare their conscious intention to 

follow strictly the procedures according to the investigational plan.     

Compliance with the procedures, defined by the Study plan can be traced by researchers and clinical 

monitors during the preparation and conduct of the study. The abuse of procedures and deviations 

from protocol of the study is a major problem while conducting clinical trials and would seriously 

invalidate the results, vitiating the possibility of proving that the product meets the safety and efficacy 

endpoints.  
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Conclusion 

Both patients and medical professionals declare their conscious willingness to participate in the 

process. However, the majority of patients are not aware of the specific characteristics and limitations 

of post-marketing studies and are not able to differentiate interventional trials from non-interventional 

trials. As far as physicians are concerned, they are well trained and demonstrate high grade of 

awareness of conducting phase IV clinical trials, both interventional and non-interventional, including 

design, methodology and endpoints of the study.  

Regarding the attitude to the therapy prescribed, results from both patients and medical professional 

groups lead to the conclusion that the positive evaluation of the therapeutic plan prevails. However, 

what features the two investigated cohorts may leave scope for frustration from the therapy. Majority 

of patients state the lack of effectiveness of treatment as the main reason for their negative attitude to 

the therapeutic approach, while most of the doctors explain the poor improvement in the condition of 

their patients by the patients’ non-compliance and failure in following the prescriber`s advice. 
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TRAINING OF GERIATRIC SPECIALISTS FOR BUILDING OF COMMUNICATION 
SKILLS FOR WORK WITH ELDERLY PEOPLE WITH DISABILITIES 

Mariya Dimova1, Hristina Milcheva2, Albena Andova3 

 

Abstract 

INTRODUCTION: The development and improvement of medical and social services for people with 

disabilities is one of the indicators for providing life quality to elderly people. Training of geriatric specialists is 

one of the ways to overcome the deficiency of professionals possessing specific knowledge and skills to take 

care of elderly and aged people, with or without disabilities. During their training, the students, majoring in 

Geriatric Care acquire professional competencies for work with elderly and aged people with or without 

disabilities (visual disabilities, hearing disabilities, etc). Formation of communication competence in students is 

an important part of the professiogram. The curriculum envisages diverse training methods, facilitating the 

formation of skills required for communication with patients, in conformity with their individual characteristics 

and system of values. 

AIM: The purpose of this survey is to present the training of geriatric specialists from the Medical College at 

Trakia University, Stara Zagora, with regards to the formation of communication skills necessary to work with 

elderly people with disabilities. 

MATERIALS AND METHODOLOGY: Examination and analysis of training documentation is done. 

RESULTS: The analysis of the training documentation shows that the training of the geriatric specialists at the 

Medical College of Trakia University, Stara Zagora is entirely conformed to the special , individual 

characteristics of elderly people with disabilities. The syllabus includes the elements, necessary to build 

professional competencies for communication with the mentioned target group within the frame of the approved 

curriculum. 

UDC Classification: 614.1, DOI: http://dx.doi.org/10.12955/cbup.v4.848 

Keywords: training, geriatric specialists, communication, people disabilities. 

 

Introduction 

According to the European Economic and Social Committee (EESC) “the people with disabilities 

represent about 16% of the EU population, i.e. 80 million people. They also represent one sixth of the 

working people in the EU and 75% of them are people who probably need intensive support”. 

(European Disability Strategy, 2010-2020) 

According to the specificities of the type of disability of this group, the people involved need a 

specific way of communication with them. (Sharby, Martire & Maura, 2015). 

The people with disabilities need both physical and psychological support.  

There is “a close relationship between spiritual and physical interactions for handicapped individuals. 

This fact emphasizes the influence of physical state and psychological well-being on the emotional 

driver in a disabled person and their willingness to socialize. The socio-educational support program 

development for people with disabilities is an effective way to deepen their understanding and enhance 

the mental awareness of their physical being in order to promote mental well-being, such as 

confidence, self-esteem, and, ultimately, acceptance” (Sadovski, 2014; Sharby, Martire & Maura, 

2015). 

The specialists working with people having visual and hearing disabilities should possess knowledge 

and skills necessary to provide adequate services to the clients in this target group, in compliance with 
the requirements of the modern European society which presupposes to guarantee all citizens their 
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fundamental rights, avoid any discrimination on the basis of their disability and stimulate the process 

of their integration and reintegration (AltPflG, 2000). 

Therefore, the need to train qualified staff in order to afford appropriate services to these people is of 

major significance. 

Purpose 

The purpose of this paper is to present the training of geriatric specialists at the Medical College of 

Trakia University, Stara Zagora with regards to their training to build communication skills so as to 

work with elderly people with visual and hearing disabilities. 

Methodology 

This is purpose has been achieved by examining and analysing training documentation. 

During their training, the students acquired professional competencies for work with elderly and aged 

people. (Trakia University, Qualification Characteristics of the specialty "Geriatric care", 2015; Trakia 

University, Curriculum of the specialty "Geriatric care", 2015; Trakia University, Syllabuses of the 

specialty "Geriatric care", 2015). 

Communicating and caring for them in domestic or institutional environment is consistent with their 

individual characteristics, their values and their personality. (Powell, 2006). 

In their training, the students learnt to regard the care as a communication and that it should be done 

using an approach that is orientated towards the person in need. (European Disability Strategy 2010-

2020; Trakia University, Qualification Characteristics of the specialty "Geriatric care", 2015; Kostov, 

Milcheva, & Dimova, 2015; Karl & Arnold, 2007; Trakia University, Curriculum of the specialty 

"Geriatric care", 2015; Trakia University, Syllabuses of the specialty "Geriatric care" , 2015; AltPflG, 

2000; Powell, 2006). 

The Geriatric Care curriculum has been modelled on the German training program for geriatric 

specialists with certain fields of competence. It is consistent with the specific conditions in Bulgaria 

and the characteristics of the target group (Trakia University, Curriculum of the specialty "Geriatric 

care", 2015; AltPflG, 2000). 

The developed syllabuses comply with the social and cultural specificities of the target group, keeping 

in mind circumstances that emerge during the work process (Trakia University, Qualification 

Characteristics of the specialty "Geriatric care", 2015; Trakia University, Syllabuses of the specialty 

"Geriatric care", 2015; AltPflG, 2000). 

The preset goals include the formation of the following competencies in communication skills to work 

with people with disabilities: 

  having knowledge of the type of disability, 

  effective verbal and non-verbal communication with the target group,  

 taking into account personal, cultural, ethnical and religious characteristics along with their 

biographical individuality when caring for elderly people with disabilities, 

 having knowledge of possible problems and barriers as well as methods to handle them, 

 creating a living space as per criteria, including factors like accessibility, 

 organizing their daily routine, in particular, their free time, 

 assisting the integration and reintegration of people with disabilities into society, 

 having knowledge of legislation frames concerning the target groups, 

 having knowledge of disability aids and special technologies, and 

 verbal and non-verbal communication skills.  

The academic subjects, within the terms of which these communication competencies are built, are: 

 theoretical aspects of health care and introduction to the profession, 

 institutional and legislative regulations involving care for people in geriatric age, and 

 social aspects of care for people in geriatric age 
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Figure 1: The developed syllabuses comply with the social and cultural specificities of the target 

groups and the circumstances, emerging during the work process 

 

Source: Trakia University, Syllabuses of the specialty "Geriatric care" of the Medical College at 

Trakia University, Stara Zagora (2015) 

Modules  

Based on Trakia University, Curriculum of the specialty "Geriatric care" (2015) and Trakia University, 

Syllabuses of the specialty "Geriatric care" (2015), following modules are deduced: 

 complying with the personal, cultural, ethnical and religious characteristics, 

 designing the daily routine, 

 planning, documentation and evaluation of the care, 

 social aspects of the work with dementia cases, 

 communicating and socializing with the elderly, 

 sexuality of the elderly and aged people, 

 disability aids and technologies involved in rehabilitation of elderly people with disabilities, 

 social practice. 

All these competencies are described in the Qualification Characteristics of the specialty “Geriatric 

Care” (Trakia University, Qualification Characteristics of the specialty "Geriatric care", 2015). 

During the training, the following methods are used (Trakia University, Syllabuses of the specialty 

"Geriatric care", 2015): 

 Lecture exposition, 

 Discourse, 

 Discussion, 

 Exercises, 

 Work with a text, 

 Case solving, 

 Role games, 

 Work in small groups, 

 Presentation, 

 Video films, 

 Seminars, 

 Independent out-auditorium work of the students - self-preparation, course work, presentation 

of cases, etc., 

 Assessment. 
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Conclusion 

The analysis of the training documentation shows that the training of geriatric specialists at the 

Medical College of Trakia University, Stara Zagora is completely consistent with the characteristics of 

the elderly people with disabilities. The content of the syllabuses and the training methods facilitate 

the formation of professional competencies for efficient communication with the specified target 

group within the frames of the approved curriculum.  
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IMMUNOHISTOCHEMICAL DETECTION OF TETRASPANINS CD81 AND CD9 
DISTRIBUTION IN BULL TESTIS AND EPIDIDYMIS 

Denisa Lipcseyová1, Jana Antalíková2, Jana Jankovičová3, Petra Cupperová4, Ľubica 

Horovská5, Katarína Michalková6, Michal Simon7

 

Abstract: Mammalian spermatozoa, produced by the testes, must undergo maturation in the epididymis to gain 

the ability to fertilize an ovum. This process includes structural modifications, such as changes in the lipid and 

protein composition of the plasma membrane. The CD81 and CD9 proteins, which are members of tetraspanin 

superfamily, have been found to be involved in the fertilization process. Our study examined the presence of 

CD81 in the bull testis and epididymis, and then compared CD81’s distribution profile with that of the molecule 

CD9. We detected CD81 in the basement membrane along the whole epididymis. In comparison, an abundant 

expression of CD9 molecule was found in the testis as well as in all three segments of the epididymis. Both 

molecules are part of the tetraspanin web, and are considered key elements in the sperm-egg interaction.  

UDC Classification: 577, DOI: http://dx.doi.org/10.12955/cbup.v4.854 

Keywords: CD molecules, immunohistochemistry, tissue.

 

Introduction 

Fertilization is a highly regulated process that encompasses some essential steps in the fusion of an 

ovum with a sperm leading to formation of a zygote. Gamete cells arising from gonads pass through 

the genital tract of both male and female to undergo maturation. These lose, or gain, specific structural 

components to acquire fertilization capabilities. Although the fertilization process has been described 

in general, the exact roles of molecules involved in either gamete maturation or the intrinsic steps of 

sperm-egg interaction have not been fully elucidated. Accordingly, every molecule localized within 

the genital tract, or on the gamete surface, might relate to the complex mechanism of gamete fusion. 

Some of the protein-potential candidates for fertility control involve a cluster of differentiation (CD) 

molecules, particularly CD9 and CD81 (Kaji et al., 2000; Le Naour et al., 2000; Miyado et al., 2000; 

Tanigawa et al., 2008).  

Our study focused on the distribution of the molecule CD81 in the bull testis and epididymis. Testes, 

the male sex paired gland, function in both reproductive and endocrine system. Their main roles are in 

spermatogenesis and production of androgens. The testes are structured with lobules containing highly 

coiled seminiferous tubules, each with a central lumen. In the testis, these tubules debouch into the 

vasa efferentia. Bull spermatozoa leaving the testis are inactive non-functional gametes. They transit 

through a single convoluted tubule, called the epididymis, located between the vasa efferentia and 

the vas deferens. This organ has three main sections: the head (caput), the elongated tubulous body 

(corpus), and the tail (cauda) and is responsible for sperm transport, storage, and maturation. 

Maturation involves the interaction of male gametes with lipids and proteins, which are synthesized 

and secreted from the epithelium of epididymis, in a region-dependent manner. Hence, in this process 

spermatozoa undergo many biochemical alterations that are modulated by the epididymis intraluminal 

content. The luminal fluid composition varies along the epididymis because of the varying pattern of 
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gene expression and subsequent protein synthesis among the segments. The major modifications 

during sperm maturation include changes in phospholipid content of the plasma membrane, increase in 

surface negative charge and of disulfide bonds, the addition, elimination, or modification of surface 

proteins, and relocalization of surface antigens (reviewed in Sullivan et al., 2007).  

The presence of CD9 within the whole bull genital tract has been previously established (Cupperová et 

al., 2014). We aim to investigate whether the molecule CD81 is present in the bull testis and 

epididymis, and to compare CD81’s distribution profile with that of CD9. For immunohistochemical 

studies, an immunofluorescence assay was performed using polyclonal anti-CD81 and monoclonal 

anti-CD9 antibodies.  

Materials and Methods 

Antibodies 

Polyclonal rabbit anti-CD81 (H121) antibody was obtained from Santa Cruz Biotechnology, Inc., CA, 

USA. Monoclonal antibody (mAb) IVA-50 (anti-CD9) was prepared according to standard hybridoma 

production protocol by Dusinsky et al. (1988) after immunization of BALB/c mice with bovine 

platelets. The specificity of mAb IVA-50 was verified in the III International Workshop on Leukocyte 

Antigens of Ruminants in Davis (USA) (Naessens et al., 1997). 

Tissues 

The bull testes and epididymides were obtained from a local slaughterhouse. Epididymides were 

dissected into the three segments: head, body, and tail. Tissue samples were sliced into small sections; 

fixed on cork blocks; and stored frozen at –80°C.  

Indirect immunofluorescence  

For immunohistochemical staining, we cut 5-µm-sections of frozen tissue using a Leica Cryocut 1800 

cryostat (Leica Microsystems, Wetzlar, Germany). Tissue sections were fixed in a cold 1:1 ethanol-

acetone mixture for 5 min, air-dried, washed in phosphate buffer saline (PBS), and treated with anti-

CD81 H121 antibody (1:100) or with IVA-50 mAb (hybridoma supernatant) for 1 h at 37°C in a 

humidified chamber. After washing in PBS, the tissue was incubated with goat anti-rabbit IgG-FITC-
conjugate (1:300 in PBS; Vector laboratories, Burlingame, CA, USA) or with horse anti-mouse IgG-

FITC-conjugate (1:300 in PBS) for 30 min in the dark at room temperature. Nuclear DNA of all tissue 

cells was stained by Vectashield-DAPI (Vector laboratories, Burlingame, CA, USA). Samples were 

evaluated under a Leica DM5500 B epifluorescence microscope. To record the immunofluorescence 

images a Leica DFC340 FX digital camera has been used and for their processing served Leica 

Advanced Fluorescence software. 

Results and Discussion 

The expression of CD81 and CD9 proteins in bull reproductive organs was detected, with antibody 

H121 or IVA-50 mAb, using immunofluorescent staining. There were significant differences between 

the reaction patterns of CD81 and CD9 in the tested parts and types of tissue (see Table 1).  

In testis, there was no expression of CD81 throughout the entire tissue. In contrast, intensive staining 

confirmed an expression of CD9 in the basement membrane of seminiferous tubules (smooth muscle 

cells, collagenous tissue), while no expression of CD9 was found in the germinal epithelium, the 

developing forms of spermatozoa, and the tubular lumen. In epididymis, the distribution of both CD81 

and CD9 varied along the whole organ, with the frequency of CD9 reaction much higher than CD81. 

Apart from the basement membrane, the signal of mAb IVA-50 was obvious in the epithelium and 

fluid of the lumen, including a clump of spermatozoa. In the head of the epididymis, the IVA-50 mAb 

staining was observed in the connective tissue (basement membrane), and a medium intensity of 
staining was detected in the lumen of the tubules. In the body of epididymis, the CD9 immunostaining 

extended to the secreta of the epididymal duct. A staining of high intensity was observed in the fluid 

filling the epididymal duct. The histochemical study showed no clear expression of CD9 in the clump 

of spermatozoa in the lumen, due to an “interfering reaction” of fluid that covered the spermatozoa. 

An intensive fluorescent reaction was observed along the epididymal duct, in various epithelial 

microvilli. A similar histochemical pattern was found in the tail of the epididymis. The occurrence of 
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the CD81 molecule on the epididymal tissue was restricted to the basement membrane of tubules. In 

other parts of the epididymal tissue, only weak and insignificant reactions were recorded (Figure 1). 

The differentiation antigens, CD81 and CD9, are considered potential co-players in the fertilization 

process. The CD81 molecule shares 45% of its amino-acid sequence homology throughout 

transmembrane domains with that of the CD9, and the antigens often interact to form a protein 

complex (Boucheix & Rubinstein, 2001). Both molecules are members of the tetraspanin superfamily. 

Tetraspanins are abundant in cholesterol-rich microdomains (distinct from typical lipid rafts), where 

they associate with other regulation proteins such as integrins, kinases, or growth factor receptors, 

and thus, create the tetraspanin web involved in signaling processes (Boucheix & Rubinstein, 2001; 

Lazo, 2007).  

The antigens, CD9 and CD81, have been detected in mammalian and mouse egg plasma membrane 

and their cooperation in tetraspanin web has been suggested (Barraud-Lange & Boucheix, 2013). The 

CD9 molecule has also been detected during spermatogenesis in spermatogonia, and in spermatocytes 

and round spermatids of mice and rats (Kanatsu-Shinohara, 2004; Ito et al., 2010). Furthermore, 

research has proven the presence of CD9 in the whole bull genital tract (Cupperová et al., 2014). The 

spermatozoa in epididymal lumen interact with small membranous vesicles, epididymosomes, which 

carry specific proteins. Sullivan et al. (2007) suggested that the proteins that are segregated to the 

vesicles are selectively transferred to the sperm plasma membrane. The epididymosomes are thought 

secreted in an apocrine manner by the epididymal epithelial cells. Moreover, Caballero et. al (2013) 

proposed CD9-positive microvesicles transfer to bovine spermatozoa during epididymal maturation. 

Based on the CD81 localization in the epididymis, we hypothesize that the CD81 molecule could be a 

part of the epididymosomes, as was suggested for CD9 and the bovine P25b protein (Frenette & 

Sullivan, 2001). 

Table 1: Expression of CD81 and CD9 in the bull testis and epididymis with the intensity of 

reaction: high, medium, low, or not detected. 

 
CD ANTIGEN 

CD81 CD9 

 Intensity of reaction 

Testis  

Cells of seminiferous tubules 

lumen 
not detected not detected 

Germinal epithelium not detected not detected 

Basement membrane of tubules not detected high 

Epididymis   

Luminal fluid and 

cells (spermatozoa) 

Head not detected medium (fluid) 

Body not detected high (fluid) 

Tail low high (fluid, sperm) 

Epithelium with 

stereocilia 

Head not detected not detected 

Body not detected 
medium (epithelium) / high 

(stereocilia) 

Tail not detected 
medium (epithelium) / high 

(stereocilia) 

Basement membrane  

Head medium high 

Body high high 

Tail medium high 

 

Source: Authors 
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Figure 1: Expression of CD81 and CD9 in testis and epididymis.  Immunofluorescent staining of 

tissue using H121 (anti-CD81) or IVA-50 (anti-CD9) followed by IgG-FITC conjugates (green), 

nuclear DNA of cells staining by DAPI (blue).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Testis: 1a – cells of seminiferous tubules lumen, 2a – germinal epithelium, 3 – basement membrane 

(smooth muscle cells); Epididymis: 1b – luminal fluid and sperm, 2b – epithelium with stereocilia, 3 

– basement membrane (smooth muscle cells), 4 – stereocilia 

Source: Authors 
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Conclusion 

In spite of the high homology of the molecules CD81 and CD9, our results showed they have different 

immunohistochemical reaction patterns in the bull testis and epididymis. The presence of tetraspanin 

CD81 was restricted to the bull epididymis, whereas CD9 was detected in both the epididymis and          

testis.  
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OPEN SOURCE TECHNOLOGY AS AN OPTION FOR AN ALBANIAN 
UNIVERSITY WITH NO ONLINE PLATFORM:  
CAN IT BE USED TO IMPROVE LEARNING? 

Gerda Sula1 

 

Abstract: Online platforms are a worthy opportunity for extended learning, peer collaboration, and joint efforts 

outside the university classroom. However, in order to offer such a pedagogical tool, the online environment 

needs to be designed for teachers and students alike. The University of Tirana does not offer such platforms and 

hence, this study explores whether other open source platforms could be used to fulfill the aims and objectives of 

the subjects offered at this university. The results of this research, comparing two groups of students’ 

performance of the Curriculum Design class, one with no online platform access, and the other with platform 

access, showed that students’ understanding was heightened significantly in the group with online access. In this 

paper, the benefits of such opportunities in developing countries with no technological platform are discussed. 

Furthermore, recommendations for the researcher or teacher are shared regarding the planning and management 

of resources, such as time, discussion, and conclusions for others interested in embarking on the same path.  

UDC Classification: 378, DOI: http://dx.doi.org/10.12955/cbup.v4.849 

Keywords: developing countries, higher education, open source.

 

Introduction 

Often. it seems, that higher education has lost the “war” against online tools, with students staring at 

their screens while the lecturer is trying to convey an important message. This scenario is not an alien 

view to many teachers standing in front of students and such a “fight” is not new by any means. New 

technologies have been scoffed at, feared, and kept outside teaching for as long as one can remember 

in the public school systems. History has included the fountain pen replacing the quill, the ballpoint 

pen replacing the fountain pen, and the calculator replacing manual calculation (Probable Quotes from 

History, Fall, 1978). Such dialectics between traditional and safe pedagogical tools, which can be 

uninspiring for the students, and new and risky, but enthralling and intriguing for students, will 

continue to coexist (Raina and Khatri, 2015). The latest strategy is based more on the constructivist 

approach to learning, that is, one learns more effectively through social interaction with the teacher, 

the peers, and others, than learning alone (Garrison and Richardson, 2009). Garrison and Archer 

(2000) noted “construction of meaning may result from individual critical reflection but ideas are 

generated and knowledge constructed through the collaborative and confirmatory process of sustained 

dialogue within a critical community of learners” (p. 91).  

Purpose of Study 

Rather than considering the internet a major enemy and attempting to annihilate it, one could 

circumvent the issues and use the internet for teaching purposes. Based on the literature (Raina and 

Khatri, 2015; Jonasssen, Mayes, and MacHeese, 1993), there are technology platforms for continued 

learning outside the university and these have been helpful for students to improve their grasp of the 

nuances of learning and to have an opportunity to co-learn with “more knowledgeable peers” and learn 

in the zone of proximal development (Vygotsky, 1929). Thus, the purpose of this study is to 

investigate online platforms for extending teaching. The scope of the study involves the University of 

Tirana, Albania, where classes were typically taught, without the support of online platforms. This 

study examined whether learning needs could be complimented with out-of-class, online learning 

approaches, but without access to specific online platforms available to both students and teachers at 

the university level during the academic year of 2014-2015. 

Methodology 

To analyze the effects of the online compliment to the face-to face course of Masters study, a process 

of studying a real school situation from the viewpoint of the practitioner. Such demand is fulfilled by 
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the action research design, in which a real classroom situation is followed so that the quality of 

learning and instruction is improved (Johnson, 2002). The steps needed to complete an action research 

are: (1) define the area of exploration, which in our case was to understand whether the open source 

online tools could be used for the benefit of student learning; (2) specify the data collection; (3) data 

collection and analysis; (4) explore how to use and apply the data, planning an action based on the 

findings; and (5) report writing (Johnson, 2002). 

The author was the teacher in the courses offered and explored in this research. Two groups of 

students were sampled in the research: Group 1 involved students from the Master of Sciences in 

Teaching of Social Sciences (N = 38) using the online tool and Group 2: students from the Master of 

Sciences in Teaching of Foreign Languages (N = 50) using only the face-to-face approach. Both 

groups had no instructed access to the online tool and were attending the same compulsory subject: 

Curriculum Design and Development, with equal weight credits and the same teacher.  

The research involved use of a Facebook (FB) community page for simplicity of setup, student 

familiarity with Facebook (91% of students had a FB page, with other social media not as popular), 

ease of access, and the lack of knowledge of other forms available. The group 1 students had to write a 
memo of reflection as a paragraph of 100-150 words, and a pictogram, a video, and music in which 

they could share an insight, ask probing questions, and share life experiences that were compliant or 

completely divergent from the viewpoint of the author. In addition, they were encouraged to comment 

or reply to their peers’ memo of reflection. This was worth 10% of their final grade for the subject. 

To obtain data for the main research point, information was collected from: 1) a questionnaire; 2) 

student focus groups; 3) data of students’ performance; and 4. teacher self-reflection, as detailed in the 

following: 

1. the questionnaire – an eighteen-item questionnaire was developed to measure (a) the level of 

understanding of the aims and goals of the subject by the students; (2) reported reading time 

(how many hours in total), and extension of reading time for this subject (regularity); (3) 

perception of students on their involvement in the subject; and (4) student perception regarding 

their learning. The questionnaire was administered to all students at the same period and 

received 100% response rate. 

2. Student focus group – ten students from the class with online access were interviewed 

regarding their experience, using a semi-structured interview questionnaire. 

3. Data collection – (a) student attendance at lectures, as a non-compulsory activity at the 

University of Tirana, which would show whether there was a difference in the interest of two 

groups of students; and (b) students’ cumulative grades. 

4. Teacher motivation – a log reporting on teacher motivation, teaching hours spent in planning, 

developing the platform, and interacting with students outside the office hours.  

Results 

The data showed a large difference in percentage of improvement between the two groups. With the 

online group, continuous reading rather than a cramming of information at the end of the academic 

year (28% weekly for the group 1 vs. 13% weekly for the group 2) and the time students reported in 

weekly reading was increased (83 min. for the group 1 vs. 62 min. for the group 2). Students’ 

attendance was significantly increased (78% for the group 1 vs. 54% for the group 2). One set of data 

of relevance to the teacher was that the students in group 1 were much more apt at articulating the 

aims of the course. For this, 45% of the group 1 could articulate three goals, while no student in the 

group 2 could articulate more than two goals regarding this course. There was an increase of students’ 

perception in that they worked “harder” with the online tool than without it (for the group 1 students: 

28% responded working much harder; 44% working harder; 11% working equally hard; 12% less 

hard; and 5% no response), and were better motivated (14% higher motivation). Group 1 students 

reported they learnt more because of access to the tool (89% learning more; 9% they are learning 

much more; and 2% no response).  

The teacher log showed increased teacher motivation when preparing for group 1, but also increased 

time spent on the online page, and even addiction and some level of obsession in reading comments. 
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The latter, regarding the use of time resources, needs to be considered well in advance when designing 

and using such tools. 

Conclusion 

The online learning platform using open source created scope for greater interaction, not merely 

communication. Students in group 1 had time to reflect upon their thinking and compare this with their 

peers and moreover, could synthetize a higher-level cognitive learning objective, which is not easily 

tackled through ex-cathedra teaching of group 2 students. Because the students in group 1 had to 

reflect beforehand, they were more eager to participate during lectures, and the lecturer could easily 

probe students regarding content delivery and revision. Thus, the identification of important points 

was much more thorough and consistent for group 1. The study task in group 1 also allowed for a 

more meaningful horizontal (student to student) collaboration. In group 2, the students wrote a memo 

of reflection, but would only share it with the teacher (vertical sharing). As the group 1 students would 

comment on their peers’ thinking even before the class, their thinking would become deeper and more 

meaningful. Moreover, the task of the lecturer to prepare for the class was eased with the online tool, 

as the understanding of thinking patterns was clearer, and the most important issues to be tackled and 
how to go about delivering a meaningful lecture to this group of students was more evident, as 

opposed to preparing for an anonymous group. The task of accessing an online tool also allowed for a 

sense of cohort. Using a formative and summative assessment was also helpful. In addition, students 

of group 1 shared that they felt more in control of their own learning as they could return to their own 

or other’s memo of reflection, which they appreciated as an added support to prepare for exams. The 

role of the lecturer was diversified as well, as it allowed scope for providing more guidance rather than 
merely teaching. Furthermore, students became part of the teaching process as they developed 

knowledge and undertook thorough research, and this added to the body of knowledge available.  

However, should one decide to design and use an open source platform, caution need to be given to 

the planning of time from the teacher, so that issues of burnout or overwhelming do not influence the 

quality of teaching. Strategies of joint administration of the page with the students could be considered 

if no additional support from teaching staff is at hand. 
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ASSESSMENT OF TOXIC METALS IN SEDIMENTS OF MERIÇ, TUNCA AND 
ERGENE RIVERS BY USING BIOLOGICAL AND ECOLOGICAL RISK INDICES 

Cem Tokatli1, Yasin Baştatli2 

 

Abstract: The Meriç River, the longest river of the Balkans, is the most important aquatic ecosystem within the 

Thrace Region of Turkey, along with its main tributaries, the Tunca and Ergene Rivers. In this study, the 

sediment quality of Meriç, Tunca, and Ergene Rivers was evaluated by using the Potential Ecological Risk Index 

(RI) and the Biological Risk Index (mERM-Q), both widely used methods in sediment quality assessment 

studies, to assess the ecological and biological risks of heavy metals within the river ecosystems. According to 

the results of the Biological Risk Index, nickel and chromium displayed the highest risk factors, and in terms of 

the Potential Ecological Risk Index, cadmium yielded the highest risk factor across all the investigated lotic 

ecosystems. 

UDC Classification: 556.5 DOI: http://dx.doi.org/10.12955/cbup.v4.851 

Keywords: Meriç River, Tunca River, Ergene River, Sediment Quality, Bio-Ecological Risk Indices. 

 

Introduction 

Heavy metals are among the most important environmental pollutants globally and these are                   

often discharged into aquatic ecosystems in significant quantities. They can accumulate or be 

biomagnified along the aquatic food chain, via water and sediment pathways. It is well known that 

sediments are a sink for various contaminants that can pose a serious risk to water quality (Farombi, et 

al., 2007; Massoudieh et al., 2010; Yu et al., 2011). The Potential Ecological Risk Index (RI) and                  

the Biological Risk Index based sediment quality guidelines (mERM-Q) are two of the most widely 

used indices for evaluating environmental risks in terms of sediment contamination (Çiçek et al., 

2013). 

Meriç River, the longest river of the Balkans, flows through Turkish territory , with Turkey on both 

sides, and then forms the border between Greece and Turkey, with Greece on the west bank and 

Turkey on the east bank, before flowing to the Aegean Sea. The Tunca and Ergene Rivers are the most 

important branches of the Meriç River and these are potentially exposed to intensive organic and 

inorganic pollution (Tokatlı, 2015). 

The aim of the present study is to evaluate the sediment quality of Meriç, Ergene , and Tunca Rivers by 

using RI and mERM-Q methods to investigate arsenic, nickel, chromium, lead, cadmium, zinc, and 

copper concentrations in sediment samples.  

Materials and Methods 

Study Area and Collection of Samples 

Sediment samples were collected in autumn 2015 from downstream stations in each of the three                     

rivers: Meriç, Tunca, and Ergene, using an Ekman grab to sample sediment and by taking                            

small portions from the center of the dipper and grab, with a polyethylene spoon, to avoid 

contamination by metallic parts of the grab. The coordinate details, explanatory information,                      

and localities of selected stations are given in Table 1, and the map of study area is shown in              

Figure 1. 

Chemical Analysis 

Sediment samples were dried for 3 hours at 105 ºC for element analyses. Then, all sediment samples 

were placed (0.25 g of each sample) in Pyrex reactors of a CEM Mars Xpress 5 microwave digestion 

unit. HClO4:HNO3 acids in 1:3 proportions were inserted in each reactor. Samples were mineralized 

at 200 ºC for thirty minutes, after which the samples were filtered in such a way as to make up their 
volumes to 100 ml with ultra-pure distilled water.  
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Figure 1: Map of study area 

 

Source: Authors 

 

Table 1: Localities of selected stations 

Station Locality 

Coordinates 

Explanation 
North 

 (DD.

D) 

South 

 (DD.

D) 

Tunca River Edirne Province 41.66850 26.55413 Downstream site of Tunca River 

Ergene River Uzunköprü District 41.28291 26.69906 Downstream site of Ergene River 

Meriç River İpsala District 40.94654 26.36079 
Downstream site of Meriç River  

(after junction with Ergene and Tunca Rivers) 
 

Source: Author 

Element concentrations were determined by Inductively Coupled Plasma-Optic Emission 

Spectrophotometric (Varian 720 ES) method in the TUTAGEM laboratory of Trakya University. The 

results of the element analyses were recorded as means of triplicate measurements (EPA, 1998; EPA, 

2001). 



CBU INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 
MARCH 23-25, 2016, PRAGUE, CZECH REPUBLIC  WWW.CBUNI.CZ, WWW.JOURNALS.CZ 

 

 787 

Sediment Quality Indices 

1. Potential Ecological Risk Index (RI) 

This index was developed to evaluate ecological risk as a way of understanding and managing 

aquatic pollution. The methodology is based on the assumption that the sensitivity of the 

aquatic system depends on its productivity. It was introduced to evaluate the degree of toxic 

metal pollution in sediments, according to the toxicity of toxic metals and the response of the 

environment. This index can be calculated using the following formula (Hakanson, 1980):  

 

Where  

“RI” is the sum of all risk factors for heavy metals in the sediments;  

“Ei
r” is the potential ecological risk for monomial factors;  

“Ti
r” is the toxic response factor for a given substance (Table 2);  

“Ci
f” is the contamination factor, “C i

0” is the concentration of metals in the sediment; and  

“Ci
n” is a reference value for metals (Table 2).  

Table 2: Reference values (Ci
n) and toxicity coefficients (Ti

r) for the sum of all risk factors (RI), and 

the effect range low (ERL) and effect range median (ERM) values of heavy metals in sediment 

Elements 
RI mERM-Q 

Ci
n T i

r ERL ERM 

As 15.00 10.00 33.00 85.00 

Cr 60.00 2.00 80.00 145.00 

Cu 30.00 5.00 70.00 390.00 

Pb 25.00 5.00 35.00 110.00 

Zn 80.00 1.00 120.00 270.00 

Source: Hilton, Davison, & Ochsenbein (1985), EPA (2005) 

The scale of “RI” is given in Table 3. 

Table 3: Scale used to describe the risk factors of Ei
r, RI, ERM-Qi, and mERM-Q 

Assessment of potential ecological risk  
Assessment of biological 

risk  

Ei
r 

Monomial 

  factors 
RI 

Multinomial 

 factors 

ERM-Qi  

and  

mERM-Q 

 Monomial 

and 

multinomial 

factors 

< 40 Low < 95 Low < 0.1 Low priority 

40 – 80 Moderate 95 – 190 Moderate 0.1 – 0.5 
Medium-low 

priority 

80 – 160 Considerable 
190 – 

380 
Considerable 0.5 – 1.5 

High-medium 

priority 

160 – 

320 
High > 380 Very high > 1.5 High priority 

> 320 Very high     
 

Source: Hakanson (1980), Long, Ingersoll, & MacDonald (2005) 
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2. Biological Risk Index (mERM-Q) 

The sediment quality guidelines (SQGs) that are used in this index are based on results from 

biological toxicity testing within benthic environments. These guidelines are classified by 

three levels, using ERL (effect range low) and ERM (effect range median), as rarely (< ERL), 

occasionally (ERL – ERM), and frequently (≥ ERM) in terms of adverse biological effects 

(EPA, 2005). A mean effects range-median quotient (mERM–Q) has been proposed as a 

biological risk index for evaluating the potential effects of multiple toxic metal contamination 

of sediment. This index can be calculated using the following formula (Long, Ingersoll, & 

MacDonald, 2005): 

 

Where  

“mERM–Q” is the effect range median quotient of multiple-metal contamination;  

“Ci” is the total content of selected metal;  

“ERMi” is the ERM value of selected metal (Table 2); and  

‘‘n’’ is the number of selected metals.  

The scale of “mERM–Q” is given in Table 3.  

Results and Discussion 

The potential ecological risk factors, monomial (E i
r) and multinomial (RI), and the biological risk 

factors, monomial (ERM–Qi) and multinomial (mERM–Q), for all the investigated rivers, are shown 

in Table 4. 

Table 4: Toxic metal risk indices values 

Ei
r 

RI 
As Cr Cu Pb Zn Cd Ni 

0.071 0.042 0.038 0.048 0.011 0.216 0.064 0.490 

0.166 0.087 0.107 0.207 0.042 1.440 0.107 2.155 

0.224 0.114 0.265 0.409 0.048 1.267 0.194 2.521 

ERM-Qi 
mERM-Qİ 

As Cr Cu Pb Zn Cd Ni 

0.001 0.009 0.001 0.002 0.003 0.000 0.011 0.004 

0.003 0.018 0.002 0.009 0.012 0.003 0.018 0.009 

0.004 0.024 0.004 0.019 0.014 0.002 0.032 0.014 

Ei
r is the monomial and RI is the multinomial heavy metal potential ecological risk index  

ERM-Qi is the monomial and mERM-Q is the multinomial biological risk index 

Source: Authors 

According to the results of monomial potential ecological risk indices (Ei
r), cadmium posed the highest 

ecological risk in general. The potential ecological risk indices for monomial regulators indicated that 

the intensity of the investigated toxic metals was in the order of Cd > Pb > As > Cu > Ni > Cr > Zn.  

According to the results of multinomial potential ecological risk indices (RI), all the investigated 

stations exhibited low ecological risk. The potential ecological risk indices for multinomial regulators 

indicated that the level of ecological risk for the investigated systems was in the order of Ergene River 

> Meriç River > Tunca River (Figure 2). 

Cadmium is a toxic metal that is readily emitted to soil and water through the application of 

phosphate-containing fertilizers in agricultural practices. Cadmium is known to accumulate in aquatic 
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organisms as well as in agricultural crops (ATSDR, 2007) and intensive agricultural applications are 

known within the Meriç River Basin. In the present study, the RI results showed cadmium as the 

heavy metal of most concern in terms of ecological risk within the region. 

Figure 2: Values of Potential Ecological Risk Index (RI) for heavy metals within the Thrace rivers 

               

Source: Authors 

According to the results of monomial biological risk indices (ERM–Qi), chromium and nickel posed 

the highest biological risk in general. The biological risk indices for monomial regulators indicated the 

intensity of the investigated toxic metals was in the order of Ni > Cr > Pb > Zn > As > Cu > Cd.  

According to the results of multinomial biological risk indices (mERM–Q), all the investigated 

stations exhibited “low priority”. The biological risk indices for multinomial regulators indicated the 

level of biological risk within the system was in the order of Ergene River > Meriç River > Tunca 

River (Figure 3). 

Chromium and nickel occur naturally in the Earth's crust and enter the environment from natural 

processes as well as from human activities (ATSDR, 2005; ATSDR, 2008). The Ergene River is 

exposed to potential contamination because of intensive industrial activity. In the present study, the 

mERM–Q revealed chromium and nickel were heavy metals of most concern in terms of biological 

risk within the region. 

Figure 3: Values of Biological Risk Index (mERM–Q) for heavy metals within the Thrace rivers 

     

Source: Authors 

Conclusion 

In the present study, bio-ecological risk indices were used to evaluate the sediment quality of 

significant aquatic ecosystems within the Thrace Region of Turkey. According to the results of the RI, 

0,000

1,000

2,000

3,000

Tunca Meriç Ergene

As Cr Cu Pb Zn Cd Ni

0,000

0,500

1,000

1,500

2,000

2,500

3,000

As Cr Cu Pb Zn Cd Ni

Tunca Meriç Ergene

0,000

0,020

0,040

0,060

0,080

0,100

Tunca Meriç Ergene

As Cr Cu Pb Zn Cd Ni

0,000

0,010

0,020

0,030

0,040

0,050

0,060

0,070

As Cr Cu Pb Zn Cd Ni

Tunca Meriç Ergene



CBU INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 
MARCH 23-25, 2016, PRAGUE, CZECH REPUBLIC  WWW.CBUNI.CZ, WWW.JOURNALS.CZ 

 

 790 

cadmium displayed the highest risk factor, and from the results of mERM–Q, nickel and chromium 

showed the highest risk factors for the region’s rivers, Meriç, Ergene, and Tunca. The detected data in 

this study revealed agricultural and industrial activities are possible pollutant sources for this aquatic 

ecosystem. In addition, the present study shows the necessity of applying bio-ecological risk indices in 

freshwater sediment quality assessment studies. 
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EXPLORATION OF STYLIZED FACTS IN THE ARTIFICIAL LIFE SYSTEM AVIDA 

Shinta Koyano1, Lukáš Pichl2 

 

Abstract: Population dynamics in the evolution, extinction, and re-evolution of various logic-function 

performing organisms is studied in the artificial life system, Avida. Following the work of Yedid (2009), we 

design an experiment involving two extinction regimes, pulse-extinction (corresponding to a random-kill event) 

and press-extinction (corresponding to a prolonged episode of rare resources). In addition, we study the effect of 

environmental topology (toroidal grid and clique graph). In the study of population dynamics, logarithmic 

returns are generally applied. The resulting distributions display a fat tail form of the power law: the more 

complex the logic function (in terms of NAND components), the broader the full width at half a maximum of the 

histogram. The power law exponents were in sound agreement with those of “real-life” populations and 

distributions. The distributions of evolutionary times, as well as post-extinction recovery periods, were very 

broad, and presumably had no standard deviations. Using 100 runs of 200,000 updates for each of the four cases 

(about 1 month of central processing unit time), we established the dynamics of the average population, with the 

effect of world topology.   

UDC Classification: 004.8 DOI: http://dx.doi.org/10.12955/cbup.v4.852 

Keywords: Artificial life, evolution, extinction, re-evolution, power law distribution.

 

Introduction 

The artificial life system, Avida (Lenski, Ofria, Pennock, & Adami, 2003), is a software platform in 

which digital organisms, namely computer programs from elements of a limited instruction set, self-

replicate, evolve, and compete for computational time on a model hardware. The self-replication is a 

feature of the ancestor organism at the start of the computer simulation with the program execution 

resulting in copying of the ancestral organism, which splits into “parent” and “offspring” outputs. The 

digital organisms are capable of performing various logic functions, such as NOT, NAND, AND, 

OR_N, OR, AND_N, NOR, XOR, and EQU (Adami, Ofria, & Collier, 2000). Since the instruction set 

contains only NAND from the set of standard binary logical operators, the other functions are 

expressed in terms of its combinations. As the complexity of the logic function increases, organisms 

are rewarded with extra computational time, which allows them to make more offspring copies, and 

hence, effectively reproduce. The reproduction phase includes a genetic operator of mutation, by 

which the particular program instruction may be changed randomly with a small probability, thus 

driving evolution within the system. Although sexual reproduction has been introduced into Avida as 

an option (Covert III, Carlson-Stevermer, Derrberry, & Wilke, 2012), the default version used in this 

work did not include parental mating, and hence the cross-over operator was excluded in this study. 

Each digital organism is associated with a point on a space grid, where it lives. Organisms may be 

killed at random when their reproducing neighbors place their offspring at a particular location on the 

world grid. Two geometries are considered in this study: a 2D topology (60 × 60 toroidal grid) and a 

clique (graph of 3600 nodes, where each pair of nodes is connected by an edge link). Detailed 

explanation of the Avida software can be found in Lenski, Ofria, Pennock, & Adami, (2003). In this 

research study, we use Avida to examine the effect of world topology on the re-evolution of 

organisms, by performing various logic functions, especially the EQU function (includes five 

NANDs). We closely follow the work of Yedid, Ofria, & Lenski (2009) and Yedid, Stredwick, Ofria, 

& Agapow (2012), in which the extinction episode is introduced to the population in two modes: pulse 

extinction (random kill event) and press extinction (period of resource deprivation). The configuration 

files for the experiment, except for the effect of the world topology, are the same as those of Yedid et. 

al (2012). Avida has already been used in a number of diverse research studies, ranging from long-
term adaptation studies or emergence of altruism (Clune, Misevic, Ofria, Lenski, Elena, & Sanjuan, 

2008, Clune, Goldsby, Ofria, & Pennock, 2011), to the elucidation of the effects of the genetic 
operators (Nelson & Sanford, 2011; Goldsby & Cheng, 2008). 
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Computational Experiment 

All experiments were performed on a Dell PowerEdge T420 server, with 2 Intel Xeon E5-2407 2.2 

GHz processors and 8 cores, running the GNU/Linux Fedora 23 operating system. Avida simulation 

studies were time consuming, since a single run process occupying one core lasted in the order of 3–4 

hours for 100,000 updates period. The purpose of the present study was three-fold: (1) reproduce the 

work by Yedid et al. (2009, 2012); (2) study the effect of environmental geometry on the evolution or 

re-evolution of digital organisms (cf. Chow, Wilke, Ofria, Lenski, & Adami, 2004), namely the clique 

geometry and the toroidal grid geometry; and (3) analyze the distribution of the recovery times of 

computational functions. 

Computer simulations were run with four basic configurations involving a pulse or press extinction 

regime, and a toroidal grid or clique geometry. Each configuration ran for a period required for 

200,000 updates, involving 100,000 steps to evolve the complex features before extinction and 

100,000 steps for the recovery. The evolution and recovery of the most complex function, EQU, was 

evident for an average of 100 runs in the press extinction regime (Figure 1) and the pulse extinction 

regime (Figure 2). The press extinction did not annihilate all digital organisms, but the re-evolution 
was much slower and could not be achieved within the computer simulation range for either of the two 

world topologies considered. However, as seen in Figure 2, a complete dip in the pulse extinction, and 

much faster recovery, especially for the clique geometry, showed the topology had greater inter-

connection, as there was no notion of the local neighborhood, in contrast to the toroidal grid case. In 

addition, the clique geometry appeared a better mediator for growth of the EQU population, since the 

red curve was above the black curve throughout the simulation. The same reasoning applied to the 
clique population, i.e., it did not suffer from the limited size of the local neighborhood. This resulted in 

a more efficient spread of “fitter creatures” in the population.  

Initially, we planned to aggregate the individual recovery times for each type of digital organism, each 

extinction mode, and every geometry. However, the variation of the results corresponded to a power-

law distribution without a standard deviation. The Results section provides examples (Tables 1 & 2).  

Figure 1: Population dynamics for organisms performing EQU function in the press extinction 

regime  

 

 

 

Source: Authors 
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Figure 2: Population dynamics for organisms performing EQU function in the pulse extinction 

regime  

 

Source: Authors 
 

Results and Discussions 

Figures 1 and 2 show the main results of this paper. The following is a summary of the simulation 

results for the press extinction regime (both the toroidal grid and clique geometries). The results varied 

widely, with standard deviation estimates exceeding the mean recovery times for each of the nine logic 

functions computed by the digital organisms. The mean values of the recovery times were not well 

represented in the data, and were vastly different to the medians, with occasional outliers in the 

statistics. The results demonstrated the power-law, fat-tail probability density function, which decayed 

in the form of x-a, where a lay in the interval between 2.5 and 3.0. Such a feature is characteristic of 

digital life environments, and this applied to both the complex feature evolution and the recovery 

times, which may not necessarily display a finite standard deviation. In other words, each of the 

simulation runs was relatively unique, and could develop or recover the digital organism populations 

at varying times from practically immediate to infinity.  

The occasional appearance of zeros (Tables 1 and 2) shows that the press extinction regime was not 

always necessarily effective in suppressing the particular population. However, the symbol “NA” 

(meaning not available) indicated that in some scenarios recovery was not accomplished throughout 

the particular simulation run. We performed the Welch’s t-test on the means for each recovery 

distribution (results not shown) that identified geometry effect in some cases, but the geometry effect 

on the average populations in Figures 1 and 2 was more robust. To explore the stylized facts for 

various digital organisms, we computed the time-series of logarithmic returns on each population, i.e., 

Rt = log(Pt/Pt-1), where Pt was the population size at time t, and R represented the log return. The 

histograms of log returns showed values were stationary over time, unlike those of the population 

sizes. All distributions conformed to the power law, with exponents a limited in range from 2.3 to 3.0. 

The populations of more complex organisms also exhibited a broader range, as show in the bin width 

of the histogram in the log returns. 

Table 1 presents a summary of the recovery times for each of the nine logic functions in the press 

extinction regime on toroidal grid. It shows the breadth of the artificial life scenarios. The evolution of 

the complex features, such as NAND, required a prior evolution of less complex functions, in order to 

commence. This evolutionary cascade nevertheless varied, and was different among each simulation.  
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Table 1: Recovery periods for logic functions in Avida (press extinction regime and toroidal 

geometry) The NA symbol means that until the end of simulation, i.e., after 200,000 updates, 

recovery had not taken place. 

Run 
No. 

Not Nand And OrNot Or AndNot Nor Xor Equals 

1 25 1850 1650 1875 1025 3625 3750 1700 1750 

2 1275 1375 2300 5050 3400 5675 4850 NA NA 

3 3100 14450 NA 95100 NA 7875 96825 2675 5750 

4 NA 12525 6675 NA NA 1775 2275 NA 1975 

5 625 3650 2200 4250 21375 1375 2550 NA NA 

6 55875 2600 6375 26250 23200 22475 5900 22350 6950 

7 14000 4350 0 3575 5325 6675 6425 NA NA 

8 1050 NA NA 1575 1875 NA 1500 38075 51025 

9 14200 1250 0 725 15775 375 70850 2325 NA 

10 4650 8050 7525 4975 1350 4675 NA NA 3400 

11 NA 20400 16550 NA NA 5025 3650 NA NA 

12 5175 4200 16750 1600 8550 85575 2675 1950 3875 

13 9775 4950 4250 36375 12225 1775 3900 2050 3475 

14 35125 2650 1325 1575 NA 48900 6875 4425 4400 

15 48300 75 475 475 550 375 NA NA NA 

16 10575 0 8075 41225 5125 8075 10250 NA NA 

17 875 10025 12100 37800 1375 6925 1475 NA 11925 

18 3700 5050 3425 NA 19200 2225 4575 1925 4000 

19 950 525 1600 1700 3800 23175 17625 750 2475 

20 NA 0 0 1325 925 0 2700 NA NA 
 

NA: not available after 200,000 updates. 

Source: Authors 

 

Table 2: Recovery periods for logic functions in Avida (press extinction regime and clique 

geometry) The NA symbol means that until the end of simulation, i.e., after 200,000 updates, 

recovery had not taken place. 

Run 

No. 
Not Nand And OrNot Or AndNot Nor Xor Equals 

1 675 7950 1125 575 500 550 67000 NA 350 

2 NA 2100 0 225 2050 28600 0 0 0 

3 500 6975 550 350 250 325 850 275 3475 

4 1700 3225 5825 6400 1975 3450 1000 3175 3175 

5 2025 0 650 71050 1425 225 5425 NA NA 

6 6100 1525 3225 1700 2650 10150 3475 1025 NA 

7 25 20350 50 8725 100 65475 150 23950 18875 

8 650 550 1675 NA NA 1325 2350 NA NA 

9 NA 125 NA 1475 33075 3425 500 10450 3225 

10 3400 3350 4225 27750 NA 2150 3775 NA NA 

11 95200 25 0 350 1200 1650 625 0 350 

12 2150 32700 NA 1725 1400 NA 16475 750 1600 

13 750 29275 NA 450 100 7250 350 7900 1450 

14 31325 900 475 1075 775 50 1125 11025 1425 

15 450 7575 5925 275 1150 NA 575 1075 1075 

16 25 25 75 3175 75 3025 100 3400 19075 

17 3750 150 80225 175 31325 NA NA 1100 2475 

18 50 25 50 900 25 50 91800 25 3325 

19 425 1725 2775 NA 950 325 575 1525 1075 

20 600 0 100 0 46925 0 50 350 1675 
 

NA:not available after 200,000 updates 

Source: Authors 
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Dips in the population curves in less complex functions were occasionally seen, often in conjunction 

with an emergence of a more complex trait. Table 2 presents an outline of the recovery times for each 

of the nine logic functions in the press extinction regime in the case of the clique approach. Again, the 

standard statistical techniques had limited use in this case because of large variances in the data. Thus, 

it was difficult to discern the topological effects by means of a statistical summary. The dynamics of 

average populations shown in Figures 1 and 2 offered a better picture on the effect of the world 

topology in Avida simulations.  

Conclusion 

This work was devoted to studying the evolution of digital organisms in the artificial life                     

research platform, Avida. It especially focused on re-evolution after an extinction period,                      

which was created by selection pressure or a random pulse, and it followed the work of Yedid                    

(2012). Using 100 runs for each geometry and every extinction regime, we found that an                  

averaging process of individual-run recovery times had standard deviations that exceeded                  

recovery times, with no upper boundary on the lengthiest recovery event. Instead of analyzing                    

the statistical summaries of individual recovery periods, we discerned the difference in the             
topological effect from average recovery times. In the pulse extinction regime, the clique                 

geometry produced faster recovery times for an average population than was found with                             

the toroidal grid. For the press extinction regime, the recovery proceeded much slower                             

than for the pulse extinction, and was not complete by the end of the simulation, i.e., after                 

200,000 updates. The analysis of the logarithmic returns of population sizes showed                      

unexpected stylized features. It was found that the digital organisms of lower complexity                      
(which were also in the lower position in the metabolic resource chain) produced a narrower                   

width at half of the maximum in the histograms of log returns, than those of complex functions               

, such as the EQU (at the top of the metabolic hierarchy). In other words, the more complex             

organism, the higher the variance of the log returns. Furthermore, probability density functions of the 

log returns, in all cases, had fat tails, meaning they did not decay as fast as those displaying the normal 

distribution. They also exhibited a power law with inverse exponents in the range of 2.3–3.0. This 

stylized fact meant a relative abundance of extreme events (bubbles and crashes in population sizes) 

rather than the expectations related to the normal distribution. Finally, the value of the exponents was 

in accordance with that observed in living organisms, indicating that Avida is a realistic artificial life 

platform. 
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CARBOHYDRATE CONTENT IN BULGARIAN  
AND TURKISH CAROB PODS AND THEIR PRODUCTS 

Hafize Fidan1, Nadezhda Petkova2, Tana Sapoundzhieva3, Engin Isik Abanoz4 

 

Abstract: Carob, Ceratonia siliqua, is cultivated for ornamental and industrial purposes in many Mediterranean 

countries. This study assessed carob pulp and syrup, a rich source of carbohydrates and sugars, by evaluating 

content of reducing sugars and total sugars in carob pulp before extraction of syrups. We identified the sugar 

content before and after treatment by using thin-layer (TLC) and high performance liquid chromatography with 

refractive index detection (HPLC-RID). It was established that total sugars increased with extraction and heat 

treatment. Sucrose (34.2 g/100 g dry weight; dw), glucose (11.1 g/100 g dw) and fructose (6.5 g/100 g dw) were 

the major sugars identified and quantified in pulp of the Turkish carob. Ceratonia siliqua pods of Turkish origin 

produced higher levels of total and of reducing sugars (fructose and sucrose) than did the pods from Bulgaria. 

The carbohydrate content in the syrup prepared from Turkish carob pods was highest, with the sucrose content 

especially reaching up to 45 g/100 g dw. The data are discussed in terms of nutritional and energy value of the 

carob pod. The carob and obtained products (flour or syrup) are identified as highly caloric and as a prospective 

energy source alternative to cocoa and its products.  

UDC Classification: 543.6 DOI: http://dx.doi.org/10.12955/cbup.v4.855 

Keywords: Ceratonia siliqua, carob syrup, sugar content, TLC, HPLC-RID. 

 

Introduction 

Carob is mainly cultivated in the Mediterranean and Aegean regions of Turkey, while growing naturally in 

various parts of Bulgaria, including the coast of Black Sea, North-East Bulgaria, and the Balkan Mountains. The 

carob species, Ceratonia siliqua, belongs to the Fabaceae family, and grows well in varying climatic conditions, 

including high temperature and subtropical areas. This plant tolerates hot and humid coastal conditions and could 

adapt to regions with average 250 to 500 mm of rainfall per year (Santos, Rodrigus, & Teixeira, 2005). The deep 

rooted systems of this species can adapt to a wide variety of soil conditions. Turkey is considered one of the 

smallest producers of carob, with an annual production of 15 000 tons per year, while Bulgaria has no 

manufacturing related to this cultivar. Minimal cultivation management is required and the adaptability of this 

plant to various climatic and geographical conditions makes it a preferable cultivar (Hills, 1980). 

The carob pod consists mainly of pulp (90%) and seeds (10%). Depending on the genotype, many species (wild 

genotypes) are important for their seeds (Gubbuk, Kafkas, Guven, & Gunes, 2010). The pulp is rich in sugars 

(48–56%; mainly sucrose) and consists of 16–20% condensed tannins (Battle & Tous, 1997; Sahin, Topuz, 

Pischetsrieder, & Ozdemir, 2009). It has low protein content, and according to the type of the cultivar (grafted or 

ungrafted), grafted trees will have high total-soluble sugar content (Marakis & Marakis, 1996). Regarding the 

antioxidant capacity (Kumazawa et al. 2002; Klaus, Pultz, Thone-Reineke, & Wolfram, 2005) related to its 

polyphenolic composition, carob kibbles reportedly contain 448 mg/kg extractable polyphenols, comprising 

gallic acid (174 mg/kg; Zunft, Luber, Harde, Graubaum, & Gruenwald, 2001; Zunft et al., 2003), hydrolysable 

tannins (26 mg) and condensed tannins (15 mg; Avallone, Plessi, Barldi, & Monzani, 1997; Makris & Kefalos, 

2004), as well as derivatives of myricetin, quercetin, and kaempferol (Papagiannopoulos, Wollseifen, 

Mellenthin, Haber, & Galensa, 2004). The main phenolic compound in carob pods is gallic acid (Ayaz et al., 

2007). 

It has been reported that carobs contain high amounts of insoluble dietary fiber, as well as pinitol (Zunft et al., 

2001). Fadel, et al. (2006) described the sensory qualities and flavor stability of low-priced cocoa substitute with 

high-quality characteristics. When carob samples (pulps, seeds, and flour) were compared for minerals, the seeds 

of the grafted samples generally contained higher mineral concentrations. Considering the mineral content of the 

carob fruit, calcium, potassium, magnesium, sodium, phosphorus, and iron were abundant. Magnesium was the 

mineral with the highest concentrations (between 265 and 859 mg/kg) in all samples. Among the micro minerals, 
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iron had the highest concentration (between 16.8 and 82.0 mg/kg) in the grafted carob fruit seeds, which 

generally contained higher macro and micro minerals than the carob fruit pulp (Fidan & Sapundzhieva, 2015). 

Ceratonia siliqua extract has shown antibiotic activity against the Staphylococcus aureus strains S6 and FRI 

722, and inhibitory action against some pathogenic strains of Listeria monocytogenes and Salmonella enteritidis 

(Tassou, Drosinos, & Nychas, 1997). 

Carob pods (pulp and seeds) have multiple uses, both in food and industrial purposes. Seeds are mainly used to 

produce the natural food additive, “locust bean” gum, valued for its galactomannan content, as a stabilizer of 

emulsions and dispersions, and ability to form viscous solutions (Macleod & Forcen, 1992; Sahin et al., 2009). 

Carob pods is used for manufacturing of citric acid (Roukas, 1988) and antiarrheic and antiemetic products, and 

in pastry baking (Calixto & Canellas, 1982). Some studies have shown that the sugars present in the carob pod 

extract can be used for ethanol production (Marakis et al., 1996; Hossein, Seyed, & Hasan, 2011; Turhan, 

Bialka, Demirchi, & Karhan, 2010).  

Carob pulp is mainly used to produce human and animal food products. The pulp is used to produce carob 

powder, which is the main ingredient in bakery products, such as cookies and cakes. Because it is inexpensive, it 

is widely used as a substitute for cocoa and thus, has application in the making of chocolate. In different parts of 

Turkey, it has been produced commercially as carob powder and domestically, or home-prepared, as carob flour. 

The local population sun-dry the kibble and directly grind it to produce a fine powder, which is used in various 

local bakeries, whereas the commercially manufactured carob powder is sold in large stores and markets (Yousif 

& Alghzawi, 2000; Ayaz et al., 2007).  

The pulp of C. siliqua is used to obtain concentrated syrup (Petit & Pinilla, 1995). The production of the Turkish 

concentrated syrup, “pekmez”, is carried out at home or commercially. It has been reported that known and used 

extracts of fruits such as grapes (Vitis vinifera L.), figs (Ficus carica L.), mulberries (Morus alba L. and M. 

nigra L.), and carob trees (C. siliqua L.) can be used to produce pekmez. This concentrated syrup has high-

carbohydrate content and can provide a suitable source of energy for people during winter months (Simsek & 

Artik, 2002). The carob plants grown in Bulgaria and products produced from their pods have not been 

investigated and hence, the specifics of their chemical composition remain unknown. This includes data about 

carbohydrate composition in the Bulgarian carob. Subsequently, this study aims to evaluate and compare the 

carbohydrate content in the carob pods and syrup products between the two countries, Bulgaria and Turkish. 

Materials and Methods 

Reagents and Samples 

All reagents and solvents used in this study were high performance liquid chromatography (HPLC) grade 

chemicals with analytical grade purity. Carbohydrate standards for fructose, sucrose, 1-kestose, and nystose were 

obtained from Sigma-Aldrich (Steinheim, Germany). Fructooligosaccharides Frutafit®CLR (degree of 

polymerization, DP 7-9) and inulin Frutafit®TEX (DP =22) were supplied by Sensus (Roоsendaal, the 

Netherlands).  

Samples  

Randomly chosen carob fruits (C. siliqua L.) were harvested from Bulgaria (Plovdiv region) and from 

Turkey (Mersin province) during summer 2015. They were dried and finley ground in a laboratory 

mixer and homogenized to coarse powder. 

Carob Syrup Preparation  

Turkish and Bulgarian carob cultivars were used in two methods of syrup preparation. First, a sample was an 

analogue of commercially produced carob extract. For the production of syrup, the samples were separated from 

the seeds and dried at 40  0C for one day. These were then extracted by suspending carob particles in water in a 

ratio of pulp to water of 1:2 for approximately 55 hours at 22 0C. The solids were separated. The obtained juice 

was concentrated under vacuum using a rotary evaporator to that of commercial levels (450C for 30 min). 

Second, the analogue of domestically produced carob extract involved the same steps as the commercially 

produced carob syrup except that the juice extracted from the carob extract was concentrated in a pot that was 

heated for approximately 3 hours at 65 0C. These samples were indicated as syrup after three days. 

Moisture Content 

The moisture content of the carob pods and their extracted syrups were analyzed using the Association of 

Official Analytical Chemists AOAC procedure (AOAC, 2007). Samples were dried at 105 ± 1 ºC until reaching 

constant weight. The moisture content was expressed as a percentage, from which dry weight was calculated for 

each sample (Nielsen, 2010). 
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Sample Preparation  

Finely ground carob pods or carob syrup was weighed (1 g) in 50 ml centrifuge tubes with screw caps. Distilled 

water (25 ml) was added to the sample and sonicated in an ultrasonic bath brand VWR (Malaysia) with 

ultrasonic frequency 45 kHz, power 30 W (Petkova, Ivanov, Denev, & Pavlov, 2014b) at 30 °С for 20 minutes. 

The obtained extracts were filtered through 0.45 μm filter paper and the collected samples were kept at −18 °С 

for further analysis.  

Total Soluble Carbohydrate Content 

The total soluble carbohydrate content in the carob pods and syrups was estimated according to the 

spectrophotometric method of Dubois, Gilles, Hamilton, Rebers and Smith (1956). In brief, 0.1 ml of 

each extract was mixed with 1 ml of 5% phenol and 5 ml of sulphuric acid. The samples were then 

placed in a water bath at 30 °C for 20 minutes. Next, the absorbance was measured at 490 nm against a 

blank, prepared using the same process as distilled H2O was used.The amount of presented 

carbohydrates was determined as previously described by Dimirova, Petkova, Denev and Aleksieva 

(2015) from the calibration curve for glucose and a standard where y = 0.0098x – 0.0465 (R2 = 0.998), 

with results calculated in dry weight (g/100 g dw). 

Reducing Sugars Content  

The reducing sugars in the carob samples were estimated by the p-Hydroxybenzoic Acid Hydrazide PAHBAH 

method, described by Lever (1972). The analysis was carried out using 0.750 ml of PAHBAH reagent, added to 

0.250 ml properly diluted carob extract. The samples were then heated at boiling point for 5 min in a water bath 

and next, cooled in an ice bath for 5 min before absorbance was  measured at 410 nm against the blank, prepared 

with distilled H2O. The assay was designed by preparing a glucose standard in the concentration range of 5–100 

μg/ml. 

Identification of Carbohydrate Composition by Thin Layer Chromatography (TLC) 

For elucidation of carbohydrate composition in the carob pods and syrups, a TLC analysis was 

performed. Standard solutions of glucose, fructose, sucrose, fructooligosaccharides, and inulin, each in 

concentrations of 3 mg/ml, were used. Each sample (5 μl) was analyzed on silica gel 60 F254 plates 

(Merck, Germany) with mobile phase n-BuOH: i-Pro:H2O:CH3COOH (7:5:4:2) and spots were then 

detected by dipping the plates in diphenylamine-aniline-H3PO4–acetone reagent, heated at 120 °C and 

scanned as previously described (Petkova & Denev, 2013). 

High Performance Liquid Chromatography (HPLC) Analysis of Carbohydrates 

Chromatographic separations and determination of glucose, fructose, sucrose, and 1-kestose in carob 

pods and prepared syrups was carried out according to Petkova, Vrancheva, Denev, Ivanov, and 

Pavlov (2014а) on a HPLC Shimadzu, coupled with LC-20AD pump, refractive index detector, and 

the software LC solution version 1.24 SP1 (Shimadzu Corporation, Kyoto, Japan). The analysis of 

carob and product extracts were performed on a Shodex® Sugar SP0810 with Pb2+ guard column (50 

× 9.2 mm inside dimension; i.d.), an analytical column (300 mm × 8.0 mm i.d.) at 85 °C, mobile phase 

distilled H2O with flow rate 1.0 ml/min, and the injection volume 20 μl. The time for the HPLC 

analysis was 15 min. 

Statistical Analysis 

The moisture content was carried out in triplicate, while the spectrophotometric and HPLC analysis of 

carbohydrate content was performed in duplicate. Data were expressed as an averages and standard 

deviations. An analysis of results was prepared using Microsoft Excel 2010. 

Results and Discussion 

Detailed information about carbohydrate profiles of Turkish and Bulgarian carobs and their syrup 

products were obtained after TLC analysis of obtained extracts (Figure 1).  

The TLC analysis showed that all investigated carob samples were characterized by a presence of 

monosaccharide fructose (Rf = 0.50) and disaccharide sucrose (Rf = 0.44). Furthermore, in Turkish 

carob and syrup products, from all tests for fructooligosaccharides (FOS), only the form, 1-kestose 

(Rf= 0.37), was detected. No presence of inulin or other fructooligosaccharides were found in all tested 

carob samples (Figure 1). For more detailed analysis of sugar composition, carob samples were 

analyzed by the HPLC-RID method (Figures 2 & 3). The presence of glucose, fructose, sucrose, and 

1-kestose was established in Turkish carob and syrup products (Table 1). 
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Figure 2: HPL-RID chromatograms of carbohydrates composition in Turkish carob pods showing 

peaks for 1-kestose (1), sucrose (2), glucose (3), and fructose (4). 

 

Source: Authors 

Figure 1: Thin-layer chromatogram of extracts from carob pods and syrups 

 

Glc: glucose 

Fru: fructose 

Suc: sucrose 

FOS: fructooligosaccharides (DP =7-9) 

Source: Authors 
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Figure 3: HPLC-RID chromatograms of syrup obtained from Bulgarian carob pods showing peaks 

for sucrose (1), glucose (2), and fructose (3). 

 

 

 

Source: Authors 

In carob samples from Bulgaria, only glucose, fructose, and sucrose were detected (Table 1; Figure 3). The 

results of the total carbohydrate and reducing sugar content in carob pods and their syrup products were 

summarized in Table 1.  

Table 1: Means ± standard deviations of carbohydrate content in carob (Ceratonia siliqua L.) pods 

and their syrups (g/100g dry weight) 

Sample Total 

carbohydrates 

Reducing 

sugars 

Fructose Glucose Sucrose 1-Kestose 

Turkish carob 40.8 ±1.5 20.6 ±2.7 6.5 ±0.3 11.1 ±1.7 34.2 ±0.7 0.5 ±0.1 

Bulgarian carob 21.0 ±1.2 5.2 ±1.1 2.1 ±0.6 3.4 ±0.2 16.5 ±0.4 n.d. 

Syrup from Turkish 

carob (vacuum) 

66.7 ±0.2 37.1 ±1.0 15.1 ±0.1 16.5 ±0.3 30.2 ±0.5 0.3 ±0.1 

Syrup from  

Bulgarian carob 

(vacuum) 

47.8 ±2.0 21.2 ±2.0 7.8 ±0.8 10.5 ±0.3 26.2 ±0.5 n.d. 

Syrup from Turkish 

carob after three 

days 

53.6 ±0.5 41.2 ±1.4 18.5 ±0.2 19.7 ±0.6 45.8 ±1.1 0.2 ±0.1 

Syrup from 

Bulgarian carob 
after three days  

71.5 ±1.2 6.4 ±2.4 2.5 ±0.2 3.6 ±0.1 16.2 ±1.2 n.d. 

 

n.d.: not detected 

Source: Author 

The total carbohydrate and reducing sugar contents showed slight variations among the studied carobs 

collected from the different countries of Bulgaria and Turkey. The total carbohydrates content in 

products varied in the range from 21 to 71g/100 g dw. The reducing sugars content varied between 5.2 
and 41.8 g/100 g dw. The Turkish carob pods were evaluated as the richest source of carbohydrates at 

37.1 g/100 g dw. Our results were in accordance with earlier reported data for carob species from 

Marconian locations of 31.5 and 50.1 g/100 g dw (El Batal еt al., 2011) and of 49–53 g/100 g dw 

(Khlifa, Bahloul, & Kitane, 2013), for wild varieties from the territory of Turkey (Gubbuk et al 2010), 

for Libyan carob of 500 g/kg (Haddarah, 2013), respectively. The quantity of reducing sugars was 
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determined to be 20.6 g/100 g that coincided with reported by Kahkah Zouhair, Diouri, Ait Chitt, and 

Errakhi (2015) results (19–25 g/100 g dw  

More detailed characteristics about sugar profiles were obtained after HPLC-RID analysis. The presence of 

sucrose, glucose, and fructose were detected in all investigated samples (Table 1 & Figure 2). Sucrose dominated 

in carob pods collected from the territory of Bulgaria and Turkey with 34.2 ±0.7 and 16.5 ±0.4 g/100 g dw, 

respectively. Similar to our results were those reported for Sicilian and Turkish carobs (Avallone et al. 1997; 

Ayaz et al., 2009). Carobs collected from Bulgaria contained fructose 2.1 ±0.6 g/100 g; glucose 3.4 ±0.2 g/100 g, 

and sucrose 16.5±0.4 g/100 g dw and they showed lower sugar content in comparison to those collected from 

Turkey.The sucrose and fructose content in carob pods obtained from Turkey was close to results reported by 

Avallone et al (1997) of 34 ±3.6% dw for sucrose and 6 ± 2% dw for fructose. Similarly, the carob pods from 

Anatolian origin (Ayaz et al., 2009) were in the agreement with our samples with fructose content also low. 

However, the presence of the fructooligosacchride, 1-kestose, was detected only in Turkish carob pods. The 

average sugar content in analyzed carob syrup samples prepared from Turkish carob was close to that reported 

by Tetik, Turhan, Oziyci, and Karhan (2011) of quantities for sucrose of 38.5, glucose of 15.2.4, and fructose of 

16.2g/100 g dw, whereas the carob syrup prepared from Bulgarian carob pods was evaluated as having lower 

sugar composition.  

To the best of our knowledge, up until now, no information about the presence of 1-kestose has been published. 

Moreover, with results from our study, the information about sugar composition of carob pods was enriched. The 

Turkish carob pods and syrups evaluated in this study were a source of prebiotic, because of the presence of 1-

kestose. The levels of this prebiotic compound were 0.5 g/100 g dw in carob pods and this remained significantly 

constant throughout their processing into syrups (Table 1). The carob syrup prepared by vacuum process 

contained lower reducing sugars than the three-day-processed products. This may be due to the differences in 

heat treatment and storage condition of the syrups.  

Conclusion 

The carob pods from Turkish and Bulgarian plants were identified as rich sources of carbohydrates. 

For the first time, the presence of 1-kestose was detected in C. siliqua grown in Turkey. The 

carbohydrates measured in the syrup products derived from carob pods suggest these products are 

highly nutritional and a source of energy and health benefits especially due to the presence of the 

prebiotic compound. During the processing of carob, increases in reducing sugars were observed and 

this increase could be from carbohydrate hydrolysis during storage or heat treatment during syrup 

production. 

References  

AOAC (2007). International, Official methods of analysis, 18th edn. 2005; 2007 (On-line). AOAC International, 

Gaithersburg, MD. 

Avallone, R., Plessi, M., Barldi, M., & Monzani, A. (1997). Determination of chemical composition of carob (Ceratonia 

siliqua): protein, fat, carbohydrates, and tannins. J Food Compos Anal.; 10:166-172. 

Ayaz, F. A., Torun, H., Glew, R. H., Bak, Z. D., Chuang, L. T., Presley, J. M., & Andrews, R. (2009). Nutrient Content of 
Carob Pod (Ceratonia siliqua L.) Flour Prepared Commercially and Domestically. Plant Foods Hum Nutr.; 64: 286–292. 

Ayaz, F. A., Torun, H., Ayaz, S., Correia, P. J., Alaiz, M., Sanz, C., Gruz ,J., & Strnad, M. (2007). Determination of chemical 

composition of Anotolian carob pod (Ceratonia siliqua L.): sugars, amino and organic acid, minerals and phenolic 

compounds. J Food Qualm.; 30: 1040–1055. 

Battle, I., & Tous, J. (1997). Carob Tree (Ceratonia siliqua L.), International Plant Genetic Resources Institute. Via delle 

Sette Chiese 142 00145 Rome, Italy. 

Calixto, F. S., & Canellas, J. (1982). Components of nutritional interest in carob pods (Ceratonia siliqua). J. Sci. Food 
Agriculture; 33:1319-1323. 

Dimitrova, M., Petkova, N. Tr., Denev, P. P., & Aleksieva, I. N. (2015). Carbohydrate Composition and Antioxidant Activity 

of Certain Morus Species, International Journal of Pharmacognosy and Phytochemical Research; 7(3); 621-627. 

Dubois, M., Gilles, K., Hamilton, J., Rebers, P., & Smith, F. (1956). Colorimetric method for determination of sugars and 

related substances, Analytical Chemistry, 28 (3); 350-356. 

El Batal, H., Hasib, A., Ouatmane, A., Dehbi, F., Jaouad, A., & Boulli, A. (2011). Sugar composition and yield of syrup 

production from the pulp of Moroccan carob pods (Ceratonia siliqua L.), Arabian Journal of Chemistry, in press. 
DOI:10.1016/j.arabjc.2011.10.012 

Fadel, H. H. M., Abdel Mageed, M. A., Abdel Samad, A. K. M. E., & Lotfy, S. N. (2006). Cocoa substitute: Evaluation of 

sensory qualities and flavor stability. Eur. Food Res. Technol; 223: 125–131. 

Fidan, H., & Sapundzhieva, T. (2015). Mineral composition of pods, seeds and flour of grafted carob (Ceratonia siliqua L.) 

Fruits. Scientific Bulletin. Series F. Biotechnologies; XIX: 136-139. 



CBU INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 
MARCH 23-25, 2016, PRAGUE, CZECH REPUBLIC  WWW.CBUNI.CZ, WWW.JOURNALS.CZ 

 

 802 

Gubbuk, H., Kafkas, E., Guven, D., & Gunes,E. (2010). Physical and phytochemical profile of wild and domesticated carob, 
(Ceratonia siliqua L.) genotypes. Spanish Journal of Agricultural Research; 8(4):1129-1136. 

Haddarah, A. (2013). Morphological and chemical variability of Lebanese carob varieties. European Scientific Journal; 

9(18): 353. 

Hills, L. D. (1980). The cultivation of the carob tree (Ceratonia siliqua). International Tree Crops Journal; 1(1): 27-36. 

Hossein, V., Seyed, A. S., & Hasan, G. (2011). Evaluation and optimization of ethanol production from carob pod extract by 

Zymomonas mobilis using response surface methodology. Ind Microbiol Biotechnol; 38:101–111. 

Kahkah, El. R., Zouhair, R., Diouri, M., Ait Chitt, M., & Errakhi, R. (2015). Morphological and biochemical characterization 
of Morocco carob tree (Ceratonia siliqua L.). Int J Biol Med Res.; 6(2):4946-4952. 

Khlifa, M., Bahloul, A., & Kitane, S. (2013). Determination of Chemical Composition of Carob Pod (Ceratonia siliqua L.) 

and its Morphological Study. J. Mater. Environ. Sci.; 4(3):348-353. 

Klaus, S., Pultz, S., Thone-Reineke, C., & Wolfram, S. (2005). Epigallocatechin gallate attenuates diet-induced obesity in 

mice by decreasing energy absorption and increasing fat oxidation. Int J Obes.; 29:615–623. 

Kumazawa, S., Taniguchi, M., Suzuki, Y., Shimura, M., Kwon, M. S., & Nakayama, T. (2002). Antioxidant activity of 
polyphenols in carob pods. J Agric Food Chem; 50:373–377. 

Lever, M. (1972). A new reaction for colorimetric determination of carbohydrates. Biochemistry; 47: 273–279.  

Macleod, G., & Forcen, M. (1992). Analysis of volatile compounds derived from carob bean Ceratonia siliqua, Phytochem.; 

31: 3113–3119. 

Makris, D. P., & Kefalos, P. (2004). Carob pods (Ceratonia silique L.) as a source of polyphenolic antioxidants. Food 

Technol Biotechnol.; 42:105–108. 

Marakis, S. G., & Marakis, G. S. (1996). Fructose syrup and ethanol from deseeded carob pod. J Food Sci Technol.; 33:108–
111. 

Nielsen, S. (2010). Food Analysis Laboratory Manual, Fourth Edition, Springer Science & Business Media, 186. 

Papagiannopoulos, M., Wollseifen, H. R., Mellenthin, A., Haber, B., & Galensa, R. (2004). Identification and quantification 
of polyphenols in carob fruits (Ceratonia sliqua L.) and derived products by HPLC-UV-ESI/MS. J Agric Food Chem.; 

52:2384-3791. 

Petit, M. D., & Pinilla, J. M. (1995). Production and purification of a sugar syrup from carob pods. LWT-Food Sci. Technol.; 

28:145–152. 

Petkova, N., & Denev, P. (2013). Evaluation of fructan content of the taproots of Lactuca serriola and Sonchus oleraceus L. 

Scientific Bulletin Series F Biotechnologies; XVII:117–122.  

Petkova, N., Vrancheva, R., Denev, P., Ivanov, I., & Pavlov, A. (2014a). A. HPLC-RID method for determination of inulin 
and fructooligosacharides. Acta Scientifica Naturalis; 1:99—107.  

Petkova, N., Ivanov, I., Denev, P., & Pavlov, A. (2014b). Bioactive substances and free radical scavenging activities of flour 

from Jerusalem artichoke (Helianthus tuberosus L.) Tubers – a comparative study. Turkish Journal of Agriculture and Natural 
Science; 2:1773-1778. 

Roukas, T. (1988). Carob Pod: A New Substrate for Citric Acid Production by Aspergillus niger. Applied Biochemistry and 

Biotechnology: 174:43-53. 

Sahin, H., Topuz, A., Pischetsrieder, M., & Ozdemir, F. (2009). Effect of roasting process on phenolic, antioxidant and 
browning properties of carob powder, Eur Food Res Technol; 230:155-161. 

Santos, M., Rodrigus, A., & Teixeira, J. A. (2005). Production of dextran and fructose from carob pod extract and cheese 

whey by Leuconostoc mesenteroides NRRL B512 (f). Biochem Eng J; 25:1–6. 

Simsek, A., & Artik, N. (2002). Değişik meyvelerden üretilen pekmezlerin bileşim unsurları üzerine bir araştırma.Gıda; 

27(5):1–11. 

Tassou, C. C., Drosinos, E. H., & Nychas,G. J. E. (1997). Weak antimicrobial effect of carob (Ceratonia siliqua) extract 
against food-related bacteria in culture media and model food systems. World Journal of Microbiology & Biotechnology; 

13:79-481. 

Tetik, N., Turhan, I., Oziyci, H. R, & Karhan, M. (2011). Determination of D-pinitol in carob syrup. Int J Food Sci Nutr.; 

62(6):572-6. DOI: 10.3109/09637486.2011.560564.  

Turhan, I., Bialka, K., Demirchi, A., & Karhan, M. (2010). Ethanol production from carob extract by using Saccharomyces 

cerevisiae. Bioresour Technol; 101:5290–5296. 

Yousif, A., & Alghzawi, H. M. (2000). Processing and characterization of carob powder. Food Chem.; 69:283–287. 

Zunft, H. J. F., Luber, W., Harde, H. B., Graubaum, H. J., & Gruenwald, J. (2001). Carob pulp preparation for treatment of 

hypercholesterolemia, advances in natural therapy, Advances in Therapy; 18(5):230-236.  

Zunft, H. J., Lüder, W., Harde, A., Haber, B., Graubaum, H. J., Koebnick, C., & Grünwald, J. (2003). Carob pulp preparation 
rich in insoluble fiber lowers total and LDL cholesterol in hypercholesterolemic patients, Eur J Nutr; 42(5):235–24. 



CBU INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 

MARCH 23-25, 2016, PRAGUE, CZECH REPUBLIC  WWW.CBUNI.CZ, WWW.JOURNALS.CZ 

 

 803 

PARAMETRIC DESIGN OF DELTA ROBOT 

Mert Gürgen1, Cenk Eryılmaz2, Vasfi Emre Ömürlü3

 

Abstract: This article describes a sophisticated determination and presentation of a workspace volume for a 

delta robot, with consideration of its kinematic behavior. With the help of theoretical equations, optimization is 

performed with the aid of the stiffness and dexterity analysis. Theoretical substructure is coded in Matlab and 

three-dimensional (3D) data for delta robot are developed in computer-aided design (CAD) environment. In later 

stages of the project, both 3D and theoretical data are linked together and thus, with the changing design 

parameter of the robot itself, the Solidworks CAD output adapts and regenerates output with a new set of 

parameters. To achieve an optimum workspace volume with predefined parameters, a different set of robot 

parameters are iterated through design optimization in Matlab, and the delta robot design is finalized and 

illustrated in the 3D CAD environment, Solidworks. This study provides a technical solution to accomplish a 

generic delta robot with optimized workspace volume. 

UDC Classification: 62-1/-9 DOI: http://dx.doi.org/10.12955/cbup.v4.856 

Keywords: Parallel robot, workspace, dynamic analysis, kinematic analysis, matlab, delta robot. 

 

Introduction 

Especially in a highly competitive products market, organizations are required to manage their 

manufacturing processes for high efficiency improvements within a short period of time. Those 

adopting such processes are realizing significant benefits in robotic pick and place applications. 

Therefore, delta robots provide the flexibility and reliability needed for organizations to compete.  

Delta parallel industrial robot is a type of parallel connection robot. Because of its compact structure, 

large rigid load, and less accumulative error of the joints, it is one of the most widely used robots. 

Within its mechanical structure, a fixed platform, three input links, and a moving platform are 

connected together by three linkages composed of four parallel links. Due to the top link being parallel 

to the bottom link in the four parallel linkages, the moving platform is always parallel to the fixed 

platform, which is secured by three parallel linkages. These provide three-degrees-of-freedom (3DOF) 

movement capability within a predefined area, with the help of its unique mechanical structure. 

Because of the parallel architecture, there is no cumulative deviation on any axis. Therefore, the delta 

robot becomes inexpensive and, with high acceleration capability of the packaging system for 

conveyor production lines, is highly preferred (Roy ve & Olgac, 1997). 

This study designs a concept for a delta robot, and presents assumptions in making the new 

configuration. First, the design for a novel configuration to create a 3DOF translation robot is outlined 

with a free-body diagram. Next, both forward and inverse kinematic calculations are derived. Then, 

further optimization of the workspace volume of robot is examined. To clarify, the theoretical 

background of the robot itself, the Jacobian method is formulated and verified by comparing results 

with non-optimized parameters. The stiffness and dexterity analysis is derived from the Jacobian 

method and coded in Matlab in order to find the average for a given workspace. An optimization 

problem is then devised to maximize the workspace stiffness and minimize dexterity. The optimization 

is set up in Matlab, and involves creating an objective function to achieve our objective. An 

optimization stage simply involves inputting data, two link lengths, and iterating those parameters. 

The 3DOF Delta Parallel Robot Design 

Parallel robots with 3DOF are parallel manipulators comprised of both a fixed base and a payload 

platform, linked together by three independent, identical, and open kinematic chains. The delta parallel 

robot consists of a spatial parallel structure with 3DOF, which is driven by three revolute actuators. 

The platform is connected to each drive by two links, forming a parallelogram, and this allows only 

translational movements of the platform, while keeping the platform parallel to the base plane (Verdes, 

Sergiu-Dan, Milos & Radu, 2010). 

                                                           
1 Mert Gürgen, Yıldız Technical University, Department of Mechanical Engineering, Turkey, mertgurgen@yahoo.com 
2 Cenk Eryılmaz, Yıldız Technical University, Department of Mechatronics Engineering, Turkey, cenk.eryilmaz@gmail.com 
3 Vasfi Emre Ömürlü, Yıldız Technical University, Department of Mechatronics Engineering, Turkey, omurlu@yildiz.edu.tr 



CBU INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 

MARCH 23-25, 2016, PRAGUE, CZECH REPUBLIC  WWW.CBUNI.CZ, WWW.JOURNALS.CZ 

 

 804 

Forward Kinematic Analysis 

Figure 1: Delta robot geometric parameters 

 

Source: Ocak, Oysu and Bingul (2010) 

The constraint equations were generated by applying Pythagoras’ rule in three dimensions to each pair 

of arms. The Delta robot geometry parameters, as shown in Figure 1: 𝐿1, 𝐿2, 𝑟𝐴, 𝑟𝐵 , 𝜃𝑗 (𝑗 = 1, 2, 3), 
with 𝜙1 , 𝜙2 , 𝜙3 defining the joint angles (Ocak, Oysu & Bingul, 2010) and P is the point on a 

moving plate. The geometric model of this point can be expressed by the parameters in Figure 1. 

Inverse Kinematic Analysis  

The unknown values, the joint angles, were calculated using the P point, which was determined in the 

forward kinematic phase. Inverse kinematic relationships for the delta robot are relatively simple. The 

most computationally efficient method of calculating the Jacobian matrix was used to differentiate 

kinematic relationships with respect to the 3D coordinates of the tip (x, y, and z). This yielded the 

elements for the inverse Jacobian and inverted matrix. 

Jacobian, Stiffness and Dexterity Analysis 

The Jacobian of a parallel robot is related mathematically to the velocity of the end effector and the 

actuated joints. To calculate the Jacobian, the values of θ1, θ2, and θ3 were used from the inverse 

kinematics. The Jacobian is defined as 𝐴𝑥′  =  𝐵𝑝′ where 𝑥′ is the Cartesian rate of change and 𝑝′ is 

the actuator rate of change. By using the Jacobian matrix or even the stiffness matrix, it was possible 

to calculate the dexterity of the robot, which is another important kinematic factor that can affect the 

pose accuracy of the parallel robot (Merlet, 2006). The simplified mechanical structure, with the 

required parameters, is given in Figure 2. It is possible to find a solution to the Jacobian equation by 

solving three equations, for the three unknowns. Once obtained, the Jacobian calculations were 

converted into a suitable format for Matlab, based on the link lengths for the robot and the joint angles 

for the given point in the workspace. 

Optimization Stage of Delta Robot 

The aim of this section was to develop and solve the multidimensional, non-linear optimization 

problem, while selecting geometric design variables that provide an acceptable compromise between 

manipulability and space utilization. The optimization considered the effect of the design variables on 

a utility function containing two performance indices, each calculated by analyzing an arbitrary cross 

section of the workspace. A numerical optimization was carried out in the Matlab environment, and 

the formulation and results of this optimization are presented in the following sections. 

By using the eigenvalues of the stiffness matrix, we avoided having to calculate the inverse of the 

Jacobian, which saved valuable time during optimization. Like the stiffness, the dexterity for all 

reachable points in a workspace was averaged to obtain a single dexterity value for input in optimizing 

the workspace. The dexterity analysis defined the accessibility and steady points on the Z-axis for the 

delta robot. In this way, a delta robot arm length can be chosen (Table 1), based on the accessibility 

and steady points on the Z-axis (Dogan, 2010). 
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Figure 2: Schematic labeling for Jacobian 

 

Source: Author 

Table 1: Parameters of delta robots  

Optimization Type L1 

(mm) 
L2 

(mm) 
𝒓𝑨  

(mm) 

𝒓𝑩  

(mm) 

Volume  

(𝐦𝐦𝟑) 

1 50 90 50 60 1.69 × 106 

2 30 70 50 60 1.96 × 106 

3 40 80 50 60 2.04 × 106 
 

L1 = top arm length; r 1= top table  radius ,L2 = bottom arm length; r 2= bottom table radius 

Source: Author 

Optimization Result 

In this optimization study, the workspace volume was increased by varying the arm lengths of the 

delta robot. The optimization stage was aided with kinematic solutions (including Jacobian and the 

stiffness and dexterity analysis) to achieve greater efficiency from the iterations. At the end of the 

optimization stage, the workspace of the delta robot was calculated and illustrated, respectively, as 

shown in Figure 3. 

Figure 3: Optimization of workspace through iteration 

 

Iteration result (1): Perspective and X-Z section view, respectively 
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Iteration result (2): Perspective and X-Z section view, respectively 

 

Iteration result (3): Perspective and X-Z section view, respectively 

Source: Author 

Conclusion 

This study demonstrated a theoretical solution for deriving an optimum workspace for a delta robot 

with use of different sets of arm length and plate diameter values, to achieve robot accessibility within 

a 3D coordinate system. Theoretical calculations included a stiffness and dexterity analysis, combined 

with the Jacobian method, and from this, iterations were finalized with the workspace volume 

illustrated. This study’s findings could be used to define a set of delta robot link/plate parameters for 

use in applications for improving efficiency in organizations required to manage their manufacturing 

processes in a competitive products market. 
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WIENER’S BLACK BOX IN THE DYNAMIC IDENTIFICATION OF 
METALLURGICAL PROCESS WHICH IS BEING AUTOMATED 

Zhanbay Shuynshalyevych Uzdenbayev1, Aliya Ongarbayeva2, Aigul Yelepbergenova3 
 

Abstract: The use of physical and chemical models in metallurgic automatic control algorithms is rather 
complex. The reasons include a high rank of the multiple correlation, which requires sufficient aprioristic 
information; and the static character of most coefficients and variables. The result is a complex mathematical 
apparatus, and a development timeline that becomes so long that the project may not be useful. Schematically, 
the same processes may have different technological conditions and this lowers the unification ratio of solutions. 
Rather than focusing on the definition of the observed variable dependencies on each perturbation, the suggested 
method in this article involves the study of the behavior of the output variable, conditionally accepting that the 
system is affected by some common parameter (factor) that is the resultant action of perturbations. In keeping 
with this approach, we plot a series of ramps, form a system of mathematical models, calculate automatic 
regulator parameters, and create an adaptive control algorithm. An example of the method and results is 
presented in the article. Based on the adequacy of models using the initial data, this study found that the greatest 
value of divergence from the results of five experiments was 0.18%.  
UDC Classification: 681.5 DOI: http://dx.doi.org/10.12955/cbup.v4.857 

Keywords: identification, ramp, mathematical model, adaptive regulator.
 

Introduction 
The use of physical and chemical models in metallurgic automatic control algorithms is rather 
complex. The reasons include a high rank of the multiple correlation, which also requires sufficient 
aprioristic information; and the static character of most coefficients and variables. Such ways of 
modelling have been investigated in length, for example by Burovoi and Eliashberg (1964) and other 
researchers. 
If one considers the process of roasting lead agglomerate, for example, the mathematical model of the 
process, taking into account the temperature in the agglomeration zone and the degree of 
desulfurization, can be shown as follows (Equation 1):  
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Where СS, СО2, СSО2 are sulfur, oxygen, and sulfur dioxide, respectively, and Θ, the roasting zone 
temperature, Т1 , Т2 , Т3 - equivalent time constants (hours); Qsh - the flow of furnace-charge (tonnes 
per hour); sh

SC - sulphur concentration in furnace-charge (relative portion); QD - air blasting flow 

(cubic meters per hour); β - a  dimensionless factor considering the thermal dilatation of gases; D
OC 2 - 

the oxygen content in air blasting (tonnes per cubic meter); а1, а2 - stoichiometric factors; G - mass of 
an agglomerate layer (tonnes); VG - fumes volume (cubic meters); Кy - an amplification coefficient of 
thermal model of the process (hours per Celsius degree); G' – mass of the agglomerate which is 
produced from the layer in a working area of sintering machine (tonnes); k' – specific reaction rate 
(cubic meters / (hour*tonnes); '

0k - the pre-exponential factor; Е' - current of heat needed to complete 
furnace-charge sintering; ср - mean specific heat of a solid phase in the layer (kcal / (hour*Celsius 
degree*tonnes); Qi, Ci - currents of heat getting off fluidized bed (also known as pseudoliquid layer) 
with solid and gas phases mentioned to 1 Celsius degree (kcal / (hour*Celsius degree*tonnes); kТP - 
thermal losses coefficient (kcal / (hour*Celsius degree)). This model contains the macro kinetic 
constants (reaction rate constant, the pre-exponential factor, and activation energy E′), and 
thermodynamic coefficients (heat of reactions, thermal capacities, thermal expansion, and reduced 
heat flow). The above mentioned results in a complex mathematical apparatus (Equation 1), and a 
development timeline that becomes so elongated that the project may not be useful. Also, 
schematically the same processes may have different technological conditions and this lowers the 
unification ratio of solutions. 
In this article, the suggested method does not focus on the definition of the observed variable 
dependencies on each perturbation, but on the study of the behavior of the output variable, 
conditionally accepting that the system is affected by some common parameter (factor) that is the 
resultant action of the perturbation. Suggested in article, is a method that is based on the “black box” 
idea, developed by Norbert Wiener and William Ashby (Wiener, 1948, Ashby, 1957).  
Every physical system has an indefinitely large number of possible inputs, by which the experimenter 
may exert action on the Black Box (we mean Ashby’s “Black box”). Equally, it has an indefinitely 
large number of possible outputs, for which the experimenter can use recording instruments. If the 
investigation is to be orderly, the set of inputs to be used and outputs to be observed must be decided 
upon, at least provisionally. 
One can imitate any unknown nonlinear transducer by a sum of linear terms, each of fixed 
characteristics and with an adjustable coefficient. The "Black box" concept allows one to determine 
stimulus and response, and then calculate their ratio. The method is described in the following. 
Receiving series of a ramp  
The lines of a ramp are received by way of active or passive experimentation with various 
combinations of input factors that significantly influence a studied parameter. The qualitative 
assessment of the significance of input factors on the studied parameter can be carried out on the basis 
of existing technological modes, flow charts (instructions), and experience of conducting a 
technological process. The quantitative assessment of the significance of the input factor on the 
studied parameter can be defined by a known criterion, such as a series criterion or inversion criterion, 
while previously having set a significance value, α.  
It is necessary to note beforehand that after obtaining results an improved control performance or 
reduced number of control parameters can be achieved by expanding or reducing the list of significant 
input factors, with the significance value α also changing respectively. In this case, the synthesis of an 
adaptive digital algorithm for dynamic control of automatic control system parameters is repeated. 
Receiving ramp lines using the specified method will thereafter allow for a set of control parameters 
that provide high-quality regulation in all experimentally received ranges of incoming perturbations. 
The variation ranges of significant incoming perturbations are selected with some allowances, e.g., 
minimum values should not be less than the cumulative error of measurement and transformation 
channels. 
As a result, a number of ramps emerge that adequately cover the range of total change from incoming 
perturbations and according to the suggested method, these are the “base ramps”. 
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For the studied variable, y, the temperature in the ignition zone of the camera’s furnace charge for 
agglomeration was recorded.  
Building a system of mathematical models 
Developing a system of mathematical models of a ramp was carried out by approximating the basic 
lines of a ramp, obtain in the previous stage, with the use of the Kalman’s (Kalman, 1960). 
The vector differential equation of a stationary system can be readily transformed into the more 
convenient discrete, based on Kalman. 
The steps in the methods involve the following: 

1. When in service, the values of input and output parameters are recorded at strictly fixed 
intervals of time;  

2. The type of the analytical model chosen is the simplest one, which is written in the form of the 
differential equation of this or that order; 

3. The coefficients of a difference (equation (2)) are defined by the results of the experiment, and 
the accepted type of model by the minimum of the sum of squared deviations;  

4. The differential equation is solved and the resulting dynamic characteristics are compared to 
the experiment; and 

5. At significant deviations the calculation is repeated using a higher order differential equation. 
Collating the dynamics, identified by the above technique, to order the performance of static 
identification, testified their analogy. The difference consisted only in models; the static model was 
described by an algebraic equation, the dynamic model, by a differential equation. For the differential 
linear equation of the “k” order, there is a differential equation analog in the form of the following: 

,...... 1211012110 knknnknknnn yByBxByAyAyAy −−−−−−−− +++++++=  (2) 

Where y - The simulated value of parameter, х - experimental value of parameter, n, (n-1), (n-2), …, 
(n-k) - No of points of the experiment and corresponding calculations, A, В are the coefficients of the 
difference equation. 
This was accepted as the basis of the model for dynamic identification. Since the order of an identified 
object is initially unknown, the process of receiving a model began with the simplest model, namely, 
the difference equation (see equation (3)) of the first order, in the form: 

.1010 −− += nnn xByAy   (3) 

Where the model was insufficiently adequate, it was necessary to use the differential equation of the 
second order, as the following model (4): 

.21102110 −−−− +++= nnnnn yBxByAyAy  (4) 
Further, using a technique of minimization of the sum of squared deviations, i.e. the functional of the 
form, resulted as follows (5): 

,)(min
2

1
∑
=

−=
m

i
RiEi yyF   (5) 

where yEi = experimental values; and 
 yRi = a model output. 
Following, the system of the equations will be received from (6) : 
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where it was possible to define A0, A1, B0, and B1 coefficients, which satisfy the criterion of optimality. 
The number of equations was the same as the number of base ramps. 
Evaluation of Test Data 
We considered the lines of the ramp in the change of temperature at the entrance to the agglomeration 
zone of the metallurgical furnace-charge, and this resulted in the course of measurements with an 
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interval of 5 min for various initial conditions in the working range from Θb = 250 °C to Θе = 320 °C 
and from Θb = 250 °C to Θе = 285 °C (Uzdenbayev, 2009). For measurement, we used the L-type 
thermocouple, the signal from which enters the analog input module of SM331 signal check modules 
and these have an internal built-in function of temperature compensation, implemented by a 
corresponding connection scheme on the basis of S7 series of Simatic microcontrollers. The 
cumulative error of the measurement channel was 1.17% (the sensor measurement error is 1.0%, and 
the analog input channel transformation error is 0.6%). The measurement results are given in Figure 1. 
On Figure 1 a vertical axis is a temperature, a horizontal axis is a time. 

Figure: 1 - Temperature change reduced to the lowest operational point, at the entrance to the agglomeration 
zone of the metallurgical furnace-charge 
 

Source: Author 

For identification, we used the finite-difference equation of the first order (7):  

Θn=A0⋅Θn-1 +B0⋅Θе,   (7) 

For minimization of the sum of squared deviations we used the function (8): 

( )
2

1
min∑ Θ−Θ=

m

nneF ,   (8) 

Taking into account Equation (3) and that at the nth step, the model output resulting on the basis of 
previous steps, and А0 and B0 coefficients, needed to coincide with the experimental value of (9): 

( )
2

1
010min∑ −−= −

m

enn BAF ΘΘΘ ,  (9) 
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Thus, taking into account the data as a result of solution (8) and (9), the next system is formed by (10): 

⎪
⎪
⎪

⎩
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⎪

⎨

⎧

⋅+⋅=
⋅+⋅=
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63303670

1
5

1
4

1
3

1
2

1
1

  (10) 

When checking the adequacy of models in regard to the initial data it was established that the greatest 
value of divergence from the results of five experiments was 0.18%. Thus the cumulative error was 
1.18%, as a result of the existing value of 1.17%, which testified to the sufficient adequacy of the 
model in regard to the study objective. 
Adaptive Control Algorithm and the Results  
An example of the traditional solution of the considered task was described as the adaptive 
Proportional Integral Differential (PID) controller (Takao, Yamamoto, & Hinamoto, 2004). However, 
this approach needs a large set of computing operations in real-time mode and was difficult for 
engineering design. 
Our proposed algorithm is on the Figure 2. The description of how algorithm works is given below 
(Uzdenbayev, 2014). 

Figure 2: Algorithm of adaptable control in operational mode 
 

Source: Author 
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Step 1. Since the initial input conditions for determining adjusted parameters at the time of switching 
the system into an automatic mode were not known, at the first start of the system of automatic 
control, it is set to the basic section with the greatest inclination of the ramp, with the corresponding 
parameters of regulation (V1). This section, required prompt regulation, i.e., this basic section was the 
most critical, because the time for regulation was small compared with other basic sections, according 
to the time factor. Such an approach provides the greatest transition time allowed. Conditions are 
described below for the extreme right of the other basis sections. 
Step 2. When the value of an adjustable parameter enters the YZN dead diapason, the system functioned 
in the tracking mode, where the values of an adjustable parameter with pre-set discreteness were 
stored. For the discretization value that allows unambiguous coordinate comparability of estimated and 
real values of controlled parameters, we selected the discrete interval of ramp approximations for 
which the set accuracy of approximations was provided. For the YZN dead diapason, we selected 
Diapason 3 (according to the 3 sigma rule). In this mode, the system compared the actual values of the 
controlled parameter to the ramp lines present in the database. The actual values from the difference of 
the measured and recovered, with the use of a well-known control system, transferred the function 
values Yf = Ym - Yretr (Equation 11). This equation defined the values that would have controlled the 
parameter with no control input of the considered control system. Using the received values, the 
formula (Equation 11) determined the nearest base model. 
Step 3. After the system reached the YZV level (the control zone start) for the controlled parameter, it 
passed into the control mode. The YZV value was established on the basis of a reaction sufficiency 
condition, for the considered system to provide the required quality indicators for control in the 
remaining time. Alternately, it was necessary to return to “organization of basis sections”, as the 
number of considered lines of a ramp increased by one. The algorithm then worked in the 
abovementioned sequence. 
When, in the course of operating the controller, estimates of the controlled parameter failed to enter 
the area of the ramp, they were recorded in a separate base, and the technologist operator was 
informed. Where this event was connected to input factors that were not considered during the design 
phase, the area of the ramp and the calculations of settings were reconsidered; and where necessary, 
corresponding changes to the algorithm were made.  

Figure 3 shows the graphs of the transient processes that explain the operation of the algorithm. On 
Figure 3, the vertical axis is temperature and the horizontal axis is time. The number of basis curves 
equaled five, and are numbered left to right, i.e., to the decrease of inclination. At the beginning of 
operation of the control system, the parameters established in the previous control period, i.e., the 
control parameters, were configured for Basis Curve 5, and the actual curve corresponded to Basis 
Curve 1 (| YZN | = 3.9 ° C, with corresponding YZV of 90 seconds). 

Figure 3: Transient curve during adaptation 
 

Source: Author 



CBU INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 
MARCH 23-25, 2016, PRAGUE, CZECH REPUBLIC  WWW.CBUNI.CZ, WWW.JOURNALS.CZ 
 

 813 

Conclusion 

Developing a system of mathematical models using this method provides concrete metallurgical 
technology that achieves a difference of no more than 1.18% between calculated and experimental 
data. The method reduces the design period of an adaptive automatic regulator from five to six times 
(including all calculations), and also reduces control lag for the technological process from between 80 
and 90 minutes to between 10 and 15 minutes. 
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CAR-SHARING: THE IMPACT ON METROPOLITAN SPATIAL STRUCTURES 

Piotr Marek Smolnicki1, Jacek Sołtys2 

 

Abstract: Many examples from the past show how new technologies, designed to solve particular problems, can 

create new problems as a side-effect. Some unforeseen or unwanted results may influence the use of space and 

spatial structures, for example. Car-sharing is an invention that competes with car ownership and which can 

drastically rise the efficiency of car use and reduce the number of vehicles per users. Diffusion of car-sharing 

will accelerate in the near future. The spatial consequences of a car-ownership-oriented-century are already 

known. However, the complications of all travelers using shared automobiles is yet to be understood. It is 

therefore appropriate to anticipate and prepare for potential side effects of this innovation’s diffusion and thus 

avoid possible negative consequences. This reasoning has led to our research into the relationship between 

modern mobility innovations and metropolitan spatial structures. The earliest implementations of new transport 

technologies appeared in metropolises, which also have the highest level of general mobility. This article 

presents the assumptions and principles from scenario-based research. The example shows how diffusion of this 

innovation determine possible scenarios relating to future impacts of car-sharing on spatial structures. 

UDC Classification: 656.1 DOI: http://dx.doi.org/10.12955/cbup.v4.858 

Keywords: automobile ownership, car-sharing, metropolitan spatial structures, urban planning.

 

Introduction 

Many examples from the past show that new technologies, designed to solve particular problems, can 

also create side effects that become the new problems (Smolnicki, 2014). This paradox inspired a 

broader research problem about the impact of modern technologies on spatial structures (Smolnicki, 

2015). It led to an open PhD Course about “Relations Between Emerging Mobility Technologies and 

Metropolitan Spatial Structures”. This article presents part of this research, which examines the spatial 

impact of the emerging mobility service known as “car-sharing”. While the spatial side effect of 

automobile ownership over the last century is already known, this article attempts to answer the 

question of whether car-sharing services can mitigate or develop unwanted automobile-related spatial 

consequences. Today, around the world there are numerous car-sharing fleets enabling people to 

“pick-up” a car from the street. The following sections include a literature review of the relevant 

research about car-sharing services throughout the world. The article presents and discusses the 

research results regarding possible consequences of car-sharing on metropolitan (urban and suburban) 

spatial structures. This research uses a scenario method to identify future impacts. The results of each 

scenario are evaluated, and the optimal scenario main lines highlighted. Further research on the topic 

is recommended. 

Literature Review 

The car-sharing idea has been continuously developing in Europe since the first post-war years 

(Neckermann, 2015, loc. 190, Shaheen & Cohen, 2013, pp. 5–7). Shaheen, Chan, Bansal, & Cohen 

(2015, p. 20) defined car-sharing as “a program where individuals have temporary access to a vehicle 

without the costs and responsibilities of ownership”, and divided it into three categories: one-way, 

round-trip, and personal peer-to-peer (P2P). Vehicles can be found on the street at either the final 

destination place of the last user, dedicated charging stations for electric vehicles (EV’s), or through 

dedicated applications connecting service participants, i.e. users and car owners. Car-sharing is more 

efficient in densely populated urban areas (Rupprecht Consult – Forschung & Beratung GmbH, 2013, 

p. 4), and when directly available, e.g. in peoples’ neighborhoods (Bundesverband CarSharing, 2015). 

It is estimated that one shared car can replace four up to as many as twenty-three cars, depending on 

various local conditions; Badger, 2013, p. 184; Ceille, 2015; Neckermann, 2015, loc. 1640; Shaheen 

& Cohen, 2013, p. 9). Therefore, car-sharing is responsible for reduction in car sales, with the trend 

likely to continue (Schwartz & Rosen, 2015, loc. 1431). Massachusetts Institute of Technology (MIT) 

research has shown that 80 per cent reduction in cars can be achieved by combining rides and car-
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sharing (Ratti & Claudel, 2015). This phenomenon is due to millennials caring little about ownership, 

including car ownership (Gao, Hensley, & Zielke, 2014). The average rental time of different car-

sharing services throughout the world is between thirty and seventy minutes, depending on local 

conditions (Neckermann, 2015, loc. 1684). While station-based system cars are more populated, the 

free-floating car-sharing systems are more popular (Bundesverband CarSharing, 2015).  

Many original equipment manufacturers (OEMs) of the automotive industry are developing driverless 

vehicles and at the same time, investing in car-sharing and similar mobility services (Bertoncello & 

Wee, 2015). Vehicle manufacturers, together with their suppliers, technology entities, and researchers 

are developing driverless, self-driving transport, i.e. connected and fully autonomous vehicles (CAVs; 

Lander et al., 2016, pp. 9–10). Car-sharing is not for everyday rides in large suburbs (Castor, 2015), 

but the question remains: will driverless-car-sharing change this predicament? It is estimated that, due 

to automation, vehicle sales will continue to grow, but with urban rather than suburban and regional 

areas as the main type of segmentation (Mohr, Kaas, Gao, Wee, & Möller, 2016, pp. 4–5). Moreover, 

the MIT Media Lab study shows that shared driverless mobility in dense urban areas can eliminate all 

parking requirements with the possibility of exchanging single parking bays with higher functional 

uses equal to a few dwellings (Lander et al., 2016, pp. 9–10; Larson, 2015). Lawrence Burns, the 

director of the Program on Sustainability, at Columbia University’s Earth Institute, estimates that 

shared-driverless systems could offer customers about 90% savings compared to the costs of car 

ownership, while delivering a better experience (Mui & Carroll, 2013, loc. 323). The Institute of 

Electronic Equipment Engineers (IEEE) estimated that driverless cars could account for up to 75 per 

cent of all cars by 2040 (Schwartz & Rosen, 2015, loc. 3780). Cato Institute warns that transportation 

services are not prepared for car-sharing diffusion (Neckermann, 2015, loc. 1938). Some anticipate 

that public transit will disappear due to the driverless car-sharing (O'Toole, 2016). Self-driving cars do 

not require engagement of the traveler, therefore people who chose public transit for the opportunity of 

working while traveling instead of “wasting” time with driving can switch to autonomous automobiles 

(Sullican, 2015, loc. 201; Wadud, 2016, p. 2; Wayner, 2013, loc. 1095). Moreover, a few car-sharing 

fleets have already expanded into suburban areas (Shaheen & Cohen, 2013, p. 6). This could promote 

the continuation of suburbanization, which in the future, car-sharing may not replace privately owned 

cars but complement them (Bundesverband CarSharing, 2015). In the case of driverless car-sharing, 

the time spent in vehicles traveling to suburbs could be used productively, and therefore suburbs could 

grow further. Moreover, it can be assumed that car-sharing may result in significant changes in spatial 

structures, depending on the method of introduction and distribution of these services. The future of 

the mobility industry depends on simultaneous competition and cooperation of competitors (Mohr et 

al., 2016, pp. 4–5). Therefore, we propose that markets together with the public sector will balance the 

use of each mode of urban transport, but with dependence on other factors, like the development of 

spatial structures. 

Methodology 

This research study was based on heuristic construction of scenarios. The use of scenarios is one of the 

most practical prognostic methods, especially where social and institutional behaviors play a crucial 

role (Chojnicki, 1988). The oldest and one of the best definitions of scenarios was formed by Kahn 

and Wiener (1967, cited in Torrieri & Nijkamp, 2005), who defined the term as a possible, often 

hypothetical, sequence of events constructed in an internally consistent way for the purpose of 

focusing on causal processes and decision points. Durance & Godet (2010, p. 1489) defined scenario 

as “a description (usually of a possible future) which assumes the intervention of several key events or 

conditions which will have taken place between the time of the original situation and the time in which 

the scenario is set”. Among the types of scenarios distinguished by Ducot and Lubben (1980), 

descriptive exploratory scenarios are best for the subject of this described study. 

In this article, each scenario presents the diffusion of car-sharing services and its impact on 

metropolitan (urban and suburban) spatial structures, i.e. physical structures of built environment, and 

spatial socio-economic configurations. The presented scenarios are general and therefore do not 

include detailed migrations between each mode of transport. The impact of emerging innovations and 

technologies, which can disrupt future mobility, is unpredictable, and not considered in this research. 
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A few main features of scenarios may be assumed as rules of differentiating scenarios for car-sharing, 

e.g. differences in speed of diffusion, proportion of car-sharing in general mobility, and spatial spread. 

In the following research, two independent variables were assumed as rules of differentiating 

scenarios: the type of investor (based on three types presented in Figure 1) and choice of business 

model (from the three models presented in Figure 1). The status of these variables (rules of 

differentiating scenarios) being independent is an appropriate assumption in exploratory scenarios 

(Sołtys, 2014). The abovementioned features of scenarios are dependent variables, and thus will 

emerge in results of the scenario building process. Therefore, it is possible that the main lines of two 

(or more) scenarios (Figure 1) may crossover or terminate at one point. Each scenario’s assumed state 

of independent variables must be consistent with that of every other scenario. Therefore, Figure 1 

presents eight main lines of consistent combinations. Inconsistent combinations were excluded (e.g. 

privatization of public car-sharing services). 

Results and Discussion 

Figure 1 presents multiple main lines of scenarios for car-sharing diffusion and its impact on 

metropolitan spatial structures, based on the fleet investment sectors and chosen business models. The 

users of the car-sharing service might involve both automobile owners and transit passengers, 

regardless of whether they had a driver’s license or not. It was assumed for both, that car-sharing 

systems would convince more to obtain driver’s license, and a greater number of car-sharing fleets 

would offer driverless vehicles. There was also a multiple number of factors that to convince travelers 

to seek a specific mode of transport and six levels represented the different scenario variables: (1) 

contemporary mobility segmentation, (2) investment sectors, (3) public expenses needed for 

introducing a project, (4) business model decisions, (5) future spatial impacts, and (6) future public 

expenses. The scenarios ended with one of three possible results. Car-sharing services rated 

somewhere between individually owned cars (around 400–600 vehicles per 1000 citizens, depending 

on location) and public transport (i.e. bus, light-rail, streetcar or tram). Car-sharing services could 

complement both car and public transport use. The possible investors for car-sharing fleets were 

private (i.e. car manufacturers, information and technology mobility service providers) and public (i.e. 

municipality or national transportation companies). One scenario was based on private-public 

participation (PPP) where the fleet owner could be a private or public, with infrastructure owned by 

the municipality, and services provided by the private sector, i.e. information and communications 

technology (ICT). A scenario based on fully private ownership-and-service generated zero to very 

little introduction expenses for the public sector. In the PPP scenario, the costs for the municipality 

could start from modest (i.e. costs in connecting EVs charging stations to the city’s grid) to medium 

(i.e. cost in preparing parking bays with EVs charging stations and opening data integrated public 

transport and information systems with the car-sharing service). The public ownership scenario had 

the highest introduction costs for a municipality associated with buying the fleet, preparing 

infrastructure, and connecting and maintaining services. This scenario’s costs could be reduced with a 

smaller scale implementation, but the municipality would need to consider the probable inefficiencies 

of a small scale service.3 

The car-sharing fleet investor type also determined a business model. The market-related model would 

obviously need to be chosen by the private sector. Due to the appearance of a new comfortable 

mobility mode for non-car-owners, consequences may result in sub-urbanization and also de-

urbanization of central urban areas, the same as occurred in many cities with automobile domination 

and addiction (Davidow, 2015). The possible scenario was that the private investor will introduce car-

sharing services only in densely populated areas. In this scenario, spatial consequences could result, 

similar to the PPP based scenario. Public and PPP investment might determine decisions in both the 

“sustainable” and “city revival” model. The sustainable model considered both cost effectiveness and 

smart urbanization. This model was preferred for cities with equally developed and functioning spatial 

structures. Therefore, it would generate income without creating additional negative spatial 

consequences for metropolitan areas. For cities struggling with suburbanization and de-urbanization 

the city-revival model was preferred, but the system’s efficiency needs to be considered, especial in 

                                                      
3 The case of Helsinki’s Kutsuplus on-demand bus service which worked until the end of 2015 and was hold due to high 

public costs before it could reach efficient share in all modes of transit (Sulopuisto, 2016). 
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terms of having sufficient vehicles, accessibility to popular locations and routes, and the political 

willingness to subsidize the system with public funds. 

Figure 1: Scenario main lines: Impact of car-sharing diffusion on metropolitan spatial structures 

 

Costs: 0 – very little; $ – little; $$ – medium; $$$ – high; bold – optimal scenarios 

Source: Author 
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Each of the eight main lines of the presented scenarios finished with future indirect costs (Figure 1). 

Due to expansive infrastructure (underground, media, roads, and highways), construction and 

maintenance expenses for low density suburban areas (sprawl) in the private market-oriented model 

would generate high future indirect costs. 4  Therefore, inner city citizens would be required to 

contribute to the city’s edge infrastructure maintenance. The sustainable development scenario costs 

would be distributed equally. This scenario would be unjustified where the district’s functions varied. 

In this case, the authors propose equity instead of equality. The scenario based on city revival would 

heal struggling districts, with generate low indirect costs in the future. 

This research presented a simplified model of car-sharing diffusion. It assumed that car-sharing may 

result in significant changes in spatial structures, depending on the way in which it is introduced and 

choice of business model. The modeling ended with three alternative results. Suburbanization, with 

greater expenditure of money, is considered the least desirable for future common prosperity. The 

cost-efficient re-urbanization is considered the best outcome in this respect. There are two main ways 

for achieving this best result, as shown bolded on the diagram: PPP and public investment. Due to the 

proportion of investment costs with the PPP investment, the car-sharing diffusion may have a wider 

aerial scale and quantitative share, and therefore, may diffuse faster and more cost efficiently, whereas 

the public sector may have to direct its influence towards promoting equity over equality to reach the 

most positive outcome. The second bolded scenario is based on full public investment. Therefore, it 

has a smaller scale and may be located in areas of need, for example, where it is difficult to maintain a 

self-owned car, possibly due to a lack of or the high cost of parking space. In these areas, car-sharing 

may improve locals’ mobility and reduce private car use, and therefore, lessen traffic and dedication of 

parking bays. The city revival business model would result in a better quality of life (more mobility 

options), lower costs of infrastructure maintenance (due to high functional density and use intensity), 

lower costs of mobility compared to car-ownership, and less waste of space (due to parking space 

reduction). Therefore, when planning the introduction of car-sharing, it may be important to focus on 

the assumed far reaching results. 

Conclusions 

The research objectives were met by answering the questions: how to manage the car-sharing diffusion 

for optimal results in the future and what are the approaches to avoid. It is essential to continue 

research into this subject before technological diffusion and possible side-effects become irreversible. 

In addition, this research should be repeated with new variables to check if the same answers will be 

achieved. The results should also be confirmed by multiple surveys: on experts (Delphi method), users 

from a representative space of a metropolitan area (e.g. citizens, students, tourists, and workers), and 

users of the already implemented car-sharing systems. 
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EXPERIMENTAL AND ANALYTICAL INVESTIGATION ON EFFECT OF STATOR 
WINDING TYPE TO EQUIVALENT CIRCUIT PARAMETERS  

OF INDUCTION MOTORS 

Fevzi Kentli1, Aykut Kentli2 

 

Abstract: Because of development in technology, the design of electrical machinery is changing. Induction 

motors, mostly used as electrical equipment, have developed over the years. One analytically studied area is the 

stator winding. Generally, each manufacturer uses techniques that directly affect the power of motors and thus, 

motor efficiency. In this study, the effects of three different stator winding types on motor parameters are 

investigated. Experiments are performed under no-load, load, and locked rotor conditions. Terminal voltage, 

power per phase, and phase current values are measured. Power and certain parameters are calculated using an 

equivalent circuit model. Lastly, a comparison of the results is provided. 

UDC Classification: 621.3 DOI: http://dx.doi.org/10.12955/cbup.v4.859 

Keywords: Stator winding, Power, Equivalent Circuit Parameters.

 

Introduction 

Increasing the speed of processing is the main goal of today’s industry. Each technological 

development regarding electrical motors has brought increase in speed as well as increase in 

production and efficiency, and with it, reduction in working time and ease in working conditions. 

Therefore, various types of electrical motors have been widely used in industry over time. Mainly 3-

phase induction motors (slip-ring, cage, and blocked rotor types) are used today and among these 

motors, cage induction types are the most common. 

Cage induction motors have several advantages, including a speed rate that remains largely unchanged 

in conditions that require increased use during operation. Also, rotors can be manufactured by die-

casting in small and middle power applications that allow rapid production. These are preferred as 

they are reliable, require less maintenance, and display high operational safety. Producing low torque 

and a high current at the start of operation is their disadvantage. 

To identify the parameter values of induction motors, generally equivalent circuit models of the 

motors are established, followed by experiments under different conditions (no-load and locked rotor) 

to measure parameters. Lastly, using equivalent model equations identifies the unmeasured 

parameters. 

Several researchers have studied the identification of induction motor parameters. Gastli (1999) used 

single-phase tests with variable frequency power supply. Phumiphak and Chat-Uthai (2002) used 

blocked rotor tests only and then Genetic Algorithm (GA) to find the equivalent circuit parameters that 

minimized cost. Kral, Haumer, and Grabner (2010) calculated the parameters at nominal operating 

points and compared the results of several motors for different power ranges. Boglietti, Cavagnino, 

and Lazzari (2011) proposed and analyzed certain methodologies to calculate phase resistance and 

leakage inductances. Boglietti, Bojoi, Cavagnino, Guglielmi, and Miotto (2012) performed 

experimental tests on high speed induction motors and used results of a Finite Element Method (FEM) 

analysis to calculate parameters. Ling, Zhou, Guo, & Zhang (2014) used FEM analysis in calculations 

and compared the results with traditional analytical solutions.  

This study identifies the values of parameters that are unmeasured for core loss resistance and 

magnetized resistance in the exact equivalent circuit of an induction motor. The study advances the 

former study of the authors (Kentli & Temiz, 1999). In addition, the effect of stator winding types on 

parameters is investigated.  

Stator Windings in Three Phase Induction Motor 

Induction motors can be produced with one, three, or more phases of windings in stator. These 

windings can be established in as one-layer or two-layer fractional and series windings. The stator 
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winding of induction motors, has a wide spread of usage in industry and is produced in several types 

related to its manufacturer. The stator winding structure affects several motor parameters, such as 

efficiency, power, overload, heating, magnetic noise, current’s amplitude, and shape. Change in the 

winding structure enables change in the parameters of the motors. For example, power factor is an 

important parameter. As the winding type affects power factor, there may be a requirement to 

compensate reactive power for low values. Moreover, efficiency has a direct relationship with power. 

Sivaraju and Chandrasekaran (2014) designed an optimal induction motor with multi-flux stator 

winding using GA algorithm and compared the results with the conventional design for a 2.2-kW 

three-phase squirrel cage induction motor. Saravanan, Azarudeen, & Selvakumar (2012) improved 

efficiency of an induction motor using modified stator winding and validated their results 

experimentally. Buksnaitis (2010) performed a theoretical analysis of electromagnetic efficiencies of 

two types of three-phase windings and compared their results with experimental ones. Zhang, Huang, 

Dong, Guo, & Zhou (2014) dealt with stator winding designs of induction motors for high efficiency. 

Hadziselimovic, Marcic, Stumberger, & Zagradisnik (2011) investigated the influence of concentric 

single layer winding, concentric double layer winding, and fractional concentric winding on the 

efficiency of an induction motor. This study concerns three types of windings: single-layer two-floor, 
single-layer three-floor, and a double layer, as shown in Figure 1. 

Identification of Equivalent Circuit Parameters 

Induction motor parameters need definition to have optimum efficiency and control. Usually, the 

manufacturer provides values for several parameters (e.g., nominal output power, nominal frequency, 

nominal voltage, nominal speed, efficiency, and nominal power), while the rest need experimental 

identification. Each experiment takes time and cost, and not all parameters can be defined correctly. 
Thus, modeling and analytical analysis of the motor are required. An equivalent circuit of induction 

motor is used for this purpose as shown in Figure 2. 

Figure 1: Winding types: (a) single-layer two-floor, (b) single-layer three-floor, (c) double layer 

(a) (b) (c) 

             

Source: Kentli and Temiz (1999) 

A machine will rotate at almost a synchronous speed with no load, and produce a slip of close to zero. 

The small power to the machine is due to core losses, friction, and winding losses. A “no load” test is 

represented by an equivalent circuit, although this circuit is only an approximate. In the following 

sections, iron loss resistance (Rfe) and magnetizing reactance (Xm) values are investigated using the 

actual equivalent circuit. The inverse of parallel impedance is written, as in Equation 1. Here, Rfe and 

Xm values are unmeasured parameters. 

I1-=U10/Zt         (1) 

where U1 = Terminal voltage, Zt = Total impedance,  = Angle between U1 and I1 

´
2

´
2 /

1111

jXsRjXRZ mfep 
                                                                                          (2) 

Therefore, parallel impedance could be calculated as: 
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where       mfefem jXRjXsRRjXsRjXA  ´
2

´
2

´
2

´
2 //   

Equivalent impedance value is the sum of parallel impedance and reactance, as follows: 

pt ZZZ  1      (4) 

where  111 jXRZ    

Equivalent impedance formula in terms of no measured parameters becomes 

ttt jXRZ                            (5) 
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where
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´
2

2´
2

´
2 // mfemfemfe XRsXRRXXXsRRB    

Power factor was obtained experimentally as being equal to Cos where tg = Xt ÷ Rt  

Using Matlab code, different Rfe and Xm values were tested and the values providing this equality   

were obtained. The results section gives the calculated values. Measured dc resistance values are 

multiplied with a factor which is equal to 1.1 to convert into alternating current values in all 
calculations. 

Experimental Setup 

In this study, three AGM 90S4 type cage induction motors with the same construction were used. 

Stator comprised 36 semi-closed and trapezoidal slots. Stator windings of induction motors used in the 

experiments were different from each other (single-layer two-floors (winding1), single-layer three-

floors (winding2), and double layer (winding3)) and the same stator was performed for all. 

Figure 2: Schematic view of equivalent circuit model 

 

I1 = Phase current, R1 = Stator winding effective ohmic resistance, X1= Stator leakage flux 

reactance, s = Slip, R´2 = Rotor effective ohmic resistance referred to the stator, X´2= Rotor 

leakage flux reactance referred to the stator, Rfe = Iron loss resistance, Xm = Magnetizing reactance, 

U1 = Terminal voltage. All these parameters are per phase  

Source: Author  
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Constructions of stator and rotor of used motors were performed considering AGM 90S4 type 1.1 kW 

motor, 380V star connection, 2.75 A, cos= 0.81, 50 Hz, 3-phase, and 1380 rpm. 

A rotor’s parameters for each phase basis referred to the stator measurements in experiments: X´2= 

15.04  and R´2 = 8.818 . Slip (s) was modified for testing no load (0.0013 for all windings), load 

(0.0873 for winding 1, 0.0833 for winding 2, and 0.0913 for winding 3), and locked rotor (1 for all 

windings); and. R1 and X1 values were those shown in Figure 3 (Kentli & Temiz, 1999). The 

experimental setup is shown in Figure 4. 

Figure 3: Stator winding effective ohmic resistance (R1) and stator leakage flux reactance values 

(X1σ) 

 

Source: Author 

Results 

The measured phase current (I1) and calculated power are shown in Figures 5 and 6, respectively 

(Kentli & Temiz, 1999). Calculated parameter values are tabulated in Table 1. 

 

Figure 4: Experimental setup 

 

Source: Author 
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Figure 5: I1 (A) current values measured in different winding types. 

 

Source: Author 

Figure 6: The power factor obtained from different winding types 

 

Source: Author 

Table 1: Calculated impedance values and rates of iron loss resistance to magnetizing reactance 

 Single-layer two-floors Single-layer three-floors Double layer 

 No  

load 

Load Locked  

rotor 

No  

load 

Load Locked  

rotor 

No  

load 

Load Locked  

rotor 

Z1() 13.88 

41.0 

13.88 

41.0 

13.88 

41.0 

12.38 

41.7 

12.38 

41.7 

12.38 

41.7 

13.02 

38.2 

13.02 

38.2 

13.02 

38.2 

Zt() 159.42 

80.3 

78.57 

24.2 

25.74 

36.0 

137.50 

81.4 

77.47 

27.4 

24.40 

37.1 

148.65 

81.7 

78.30 

25.4 

23.73 

57.5 

Rfe/Xm 6.50  14.60 80.00  7.35  14.00  76.50  7.62  15.83  96.50  
 

Source: Author 
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Conclusion 

Experimental results show that changing winding types influences power and therefore the motor 

efficiency. No load tests displayed the highest power (cos) in the category of single-layer two-floor 

winding, and the lowest in that of double layer winding. Among tested winding types, single-layer 

two-floor produced the best power in all cases (load, no load, and locked rotor).  

The no load tests showed the lowest current values occurred in single-layer two-floor winding and the 

highest in single-layer three-floor type. This shows that the highest total impedance value of 

equivalent circuit belongs to single-layer two-floor winding type and the lowest total impedance value 

of equivalent circuit value to single-layer three-floor type. 

Also, equivalent circuit parameter values were calculated satisfactorily. The rate values of iron loss 

resistance to magnetizing reactance were computed and for every winding type this rate increased at 

load with different values for each winding type. The lowest rates were observed at no load and 

highest at locked rotor for each winding type. 
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THERMODYNAMIC PROPERTIES OF  
PARTIALLY IONIZED HYDROGEN PLASMA 

Maratbek Gabdullin1, Tlekkabul Ramazanov2,  

Tomiris Ismagambetova3, Ainur Karimova4

 

Abstract: This paper considers dense partially ionized hydrogen plasma. The model of interaction between 

particles was used to study properties of plasma. Interaction potentials were obtained through the dielectric 

response function method. Effective potentials, taking into account the screening effects at large distances and 

the quantum-mechanical diffraction effect at small distances, were used to model the interaction between 

particles. Another effective screening potential was chosen to describe the charge interaction with neutral atoms. 

This potential takes into account the interaction between free charge and atomic nucleus with centrally 

symmetric distribution of the electron density. The degree of ionization was calculated through solving the 

system of Saha equations. Pair correlation functions were studied in the exponential approximation. 

Thermodynamic properties for hydrogen plasma were calculated using the effective potentials and obtained on 

their base pair correlation functions. Internal energy and equation of state of partially ionized hydrogen plasma 

were compared with the results from previous research. The results indicated that the difference observed with 

high values of parameters was due to increase in the concentration of atoms. 

UDC Classification: 533.9 DOI: http://dx.doi.org/10.12955/cbup.v4.860 

Keywords: plasma, potential, structural, thermodynamic.

 

Introduction 

The object of this study is a non-ideal dense partially ionized hydrogen plasma. 

Non-ideal plasma is determined by the major influence of interparticle interaction effects. The plasma 

becomes non-ideal when the average energy of interaction between the particles is comparable with a 

typical kinetic energy of thermal motion. The properties of such plasma are quite unusual and cannot 

be described by simple relations of the ideal gases and plasma theory. 

The cores of giant planets, stars, and other astrophysical objects consist of non-ideal plasma (French et 

al., 2012). Non-ideal plasma is also a working body of pulsed thermonuclear reactors with inertial 

confinement of hot plasma. It involves powerful explosive magnetic and magneto-hydrodynamic 

generators; power plants and rocket engines with gas-phase nuclear reactors. It also comprises plasma-

chemical and microwave reactors; as well as plasma torches, and powerful sources of optical and x-ray 

radiation (Fortov, &Iakubov, 1999). 

A model of interaction between particles in the plasma is necessary to correctly calculate the various 

plasma properties. There are two methods to develop effective interparticle interaction potential. The 

first consists of solving the generalized Poisson-Boltzmann equation, which is obtained from 

Bogolyubov’s chain of equations for the distribution function in the phase space (Ecker, 1972). The 

second method involves using a method of dielectric constant function (Pines, &Nozieres, 1966). The 

collective screening effect is needed to describe properties of non-ideal plasma. In addition, quantum-

mechanical effects (such as diffraction) are required to study properties of dense plasma. 

The model of interparticle interactions takes into account the collective effects at large distances and 

the quantum-mechanical effects at small distances, and has been used to study properties of non-ideal 

dense hydrogen plasma (Ramazanov, Moldabekov, &Gabdullin, 2015). 

Method 

In the work of Ramazanov and Dzhumagulova (2002), the pseudopotential model for electron-electron 

and electron-ion interactions was obtained using the method of linear dielectric response. The 
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analytical expression for the potential of the electron-electron and the electron-ion interaction has the 

following form: 
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are the atomic numbers of α, β particles 

2 Bm k T   is the thermal wave length     (4) 
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 is the Debye radius     (6) 

Effective potential for ion-ion interaction was taken from the work of Ramazanov, Dzhumagulova, 

&Gabdullin (2010): 
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These pseudopotentials consider the effects of short-range quantum-mechanical diffraction and long-

range screening. The potential, taking into account the quantum diffraction effect, was used as a micro 

potential to construct the interaction model. 

The screened potential obtained by Goldberger and Watson (1967) uses the dielectric response 

method. The used micro potential describes interaction between free charge and atomic nucleus and 

centrally symmetric distribution of the electron density. This approach was used as a potential of 

charge-atom interaction and involved the following equation: 

2 /2 1 1
( ) ,Br a

B

Ф r Ze e
r a

 
  

 
      (10) 

Where: 
Ba is the Bohr radius. 
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We used the exponential approximation to calculate pair correlation functions, as follows: 

 

( ) exp( ( ) / ),Bg r Ф r k T        (11) 

 

Where: Ф
is the effective interaction potential of α and β types of particles (Gabdullin et al., 2015). 

Thermodynamic properties, such as internal energy and equation of state, were calculated using 

effective potentials (Equations 1, 7, & 10) and were obtained using approximations of their base pair 

correlation functions (Equation 11), as follows: 
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Where: n is the number of particles in the system (Ramazanov, Moldabekov, Gabdullin, 

&Ismagambetova, 2014). 

The partial ionization was taken into account using the system of Saha equations (Gabdullin et al., 

2015): 

0 0 exp ,
e i e i B

n g I I

n n g g k T

 
  

 
     (14) 

Where: 
kg  is the statistical weight, I  is the ionization potential, and I  is the lowering of the 

ionization potential. 

Results 

Figures 1 to 4 show the results of this study in comparison with the results of previous research. 

Figures 1 to 2 show the results for the internal energy and Figures 3 to 4 present the calculations for 

the equations of state. In all figures, the black squares represent the results of this study. 

Figure 1 shows the results of Kraeft, Kremp, Ebeling, &Röpke (1986; red circles), and Filinov et al. 

(2001; blue triangles) compared with those for this study (black squares). Figure 2 shows the results of 

Ebeling, Norman, Valuev, &Valuev (1999; crossed triangles), Tanaka and Ichimaru (1985; triangles), 

and the Debye theory (dash-dotted line) compared with those of this study (black squares). Figure 3 

shows the results of Knaup, Reinhard, &Toepffer (2001; red circles), Militzer, &Ceperley (2000; 

green triangles), and Militzer, &Ceperley (2001; blue pentagrams) compared with this study’s results 

(black squares). Figure 4 shows the results of Ebeling, Kraeft, &Kremp (1976) for A0=0 (red circles) 

and A0=π/2 (green triangles) compared with the results of this study (black squares). 

Discussion 

The results of this study were compared with computer simulations of various approaches, such as the 

Montroll-Ward approximation (Kraeft, Kremp, Ebeling, &Röpke, 1986), Monte-Carlo simulations 

(Militzer, &Ceperley, 2001), the Green’s function (Knaup, Reinhard, &Toepffer 2001), and the data of 

Militzer, &Ceperley(2001) that used the wave packet of molecular dynamics. A satisfactory agreement 

between the results of this study and those of other approximations was observed up to the point where 

the number density of particles was 1020 cm-3 (Figures 1 and 3). The agreement between different 

curves (Figures 2 and 4) was observed up to small values of the coupling parameter. These differences 

can be explained by the appearance of the atomic concentration of components in the system, which 

weakens the interaction in the system and leads to a decrease in absolute value of thermodynamic 

properties. 
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Figure 1: Internal energy of hydrogen plasma at T = 125 000 K 

 

𝑈/𝑁𝑘𝐵𝑇 is internal energy, n is number density of particles 

Black squares: the results of the present work 

Red circles: the results by Kraeft, Kremp, Ebeling, &Röpke  (1986) 

Blue triangles: the results by Filinov et al. (2001) 

Sources: Kraeft, Kremp, Ebeling, &Röpke (1986), and Filinov et al. (2001) 

 

Figure 2: Correlation energy of a hydrogen plasma 

 

𝑈𝑁/𝑈𝑖𝑑 is correlation energy, Г is coupling parameter 

Black squares: the results of the present work 

Crossed triangles: the results of Ebeling, Norman, Valuev, &Valuev (1999) 

Triangles: the results of Tanaka and Ichimaru(1985) 

Dash-dotted line: Debye theory 

Sources: Ebeling, Norman, Valuev, &Valuev (1999) and Tanaka and Ichimaru (1985)  
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Figure 4: Excess part of equation of state for a hydrogen plasma  

 

∆𝑃/𝑃𝑖𝑑 is excess part of equation of state, Г is coupling parameter 

Black squares: the results of the present work 

Red circles (A0=0): Ebeling, Kraeft, &Kremp (1976) 

Green triangles (A0=π/2): Ebeling, Kraeft, &Kremp (1976) 

Sources: Ebeling, Kraeft, & Kremp (1976) 

Figure 3: Equation of state for a hydrogen plasma at T = 100 000 K 

 

𝑃/𝑃𝑖𝑑 is equation of state, n is number density of particles 

Black squares: the results of the present work 

Red circles: the results of Knaup, Reinhard, &Toepffer (2001) 

Green triangles: the results of Militzer, &Ceperley (2000) 

Blue pentagrams: the results of Militzer, &Ceperley (2001) 

Sources: Knaup, Reinhard, &Toepffer (2001), Militzer, &Ceperley (2000), Militzer, & 

Ceperley(2001) 
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Conclusion 

The internal energy and the equation for the state of partially ionized hydrogen plasma were calculated 

using the effective interaction potential, taking into account collective and quantum-mechanical effects 

and pair correlation functions. The results were compared with the data from previous research. 

Thermodynamic properties obtained in this work are in sound agreement with the results reported by 

other authors. The difference between the curves is associated with an increase in the concentration of 

atoms and a decrease in the concentration of free charge in the system. 
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MODELING AND ANALYSIS OF  
ABSORBING BOUNDARY CONDITION IN ANTENNA DESIGN 

Umut Ozkaya1, Levent Seyfi2 

 

Abstract: In this study, the absorbing boundary condition is modelled and analyzed by particle swarm 

optimization for antenna designs. Two pieces of circular and rectangular microstrip patch antennas are designed 

for results by means of High Frequency Structure Simulator (HFSS) simulation program. These antennas are 

implemented by printed circuit board technologies. The results of measurements and simulation performed for 

the antenna determined the optimal absorbing boundary distance. . In order to be closer with simulation and 

measurement results, data set is generated by varying in absorbing boundary size. Average square error between 

simulation and measurement data is necessary to be optimized as an objective function. For this reason, 

optimization algorithm based on swarm intelligence is preferred to be minimized the error function. Thanks to 

the results of measurements and simulation performed with the antenna, optimal absorbing boundary distance is 

determined by Particle Swarm Optimization.    

UDC Classification: 621.3 DOI: http://dx.doi.org/10.12955/cbup.v4.861 

Keywords: Microstrip Patch Antenna, Absorbing Boundary Condition, HFSS, Particle Swarm Optimization

 

Introduction 

An antenna can be behaved as a transceiver for sending or receiving radio waves (Kim J. I. and et al, 

2007). Since the beginning of the 1990s, ongoing developments in the radio frequency (RF) 

technology has led to the proliferation of communication tools in different sectors. With the increasing 

use of wireless communication systems by individuals or communities, microstrip patch antennas 

began to come more to the fore. 

In 1953, radiation of the microstrip was first detected by Deschamps (1953) and patented by Gutto and 

Baissinot (1955). Following this idea, there was no improvement in microstrip for many years. With 

significant increase in studies, microstrip antennas were made for placement on the surface of missiles 
and spacecraft in the 1970s (Gutton H. and et al, 1955). 

The microstrip patch antenna has certain advantages, such as small size, low profile, compatibility 

planar, and non-planar surface suitable for modern printed circuit board as well as low cost and simple 

to produce. It is preferred for satellite systems, global positioning system, wireless communications 

systems, and radar systems owing to these advantages (Gao L. L and et al, 2010). However, 

deficiencies in microstrip antennas include the narrow bandwidth, low efficiency, and gain leading to 

restrictions in the application platform (Aslam, A. and et al, 2010).  

A major advance in the analysis software occurred with the development of technology in the design 

and production. In recent years, High Frequency Structure Simulator (HFSS), Computer Simulation 

Technology (CST Microwave Studio), Maxwell, and Zeland IE3D programs have been used for 

antenna designs. In this study, the HFSS program is preferred as the analysis software.   

Microstrip Antenna 

The microstrip antenna is made up of a conductive radiating patch disposed on dielectric substrate and 

ground plane at the bottom. It is produced by printed circuit technique as shown in Figure 1. Radiating 

patch is selected from low-loss metallic material such as copper. A microstrip antenna includes patch 

sizes as width (W) and length (L), substrate thickness (h) and dielectric constant (Ɛ𝑟). These are the 

main factors that affect antenna performance.    

Generally, patch thickness should be selected from the range: 0.0–0.1 mm. Ground plane consists of 

conductive materials of a similar patch. On the other hand, the dielectric substrate is proposed from 

materials with different dielectric constant and tangent loss, for instance, ceramic, Teflon, air, and 

epoxy. Thickness of dielectric material (h) can be selected in the range: 0.003–0.050λ. Dielectric 
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constant (Ɛ𝑟) can also be used in the range: 2.2–12.0, to obtain more suitable antenna dimensions. Low 

dielectric constants and high thickness of base materials are desirable for antenna performance 

(Balanis C. A., 2005). Moreover, these characteristics can increase the bandwidth of the antenna. 

However, an increase in thickness of dielectric material leads to distortion in radiation patterns and 

low gains (Pozar D. M. and et al, 1995).  

Figure 1: Microstrip antenna geometry 

 

Source: Kennedy and Eberhart (1995) 

Microstrip antennas are formed by placing the desired patch geometry on the dielectric base. Either the 

planar or non-planar patch geometries are often used. The well-known patch includes rectangular, 

square, triangular, and circular geometries. In addition, it is shaped in “H” and “E” forms as different 

geometric structures. Some microstrip patch antenna geometry in the literature is shown in Figure 2. 

 Figure 2: Well-known Patch Geometries 

 

Source: Balanis (2005) 

Researchers have generally focused overall on rectangular and circular microstrip antennas due to the 

simplicity of the geometry and the analysis involved. Furthermore, these antennas are easily designed 

at the desired operating frequency, bandwidth, and gain by means of empirical formula. Slots and 

notches with changes in patch geometry increase the bandwidth of the antenna and some slot and 

notch models are shown in Figure 3. 

A transmission line model is utilized for the microstrip patch antenna design. Operating frequency (fo), 

rectangular patch dimensions (W, L), the thickness of dielectric substrate (h), and patch (t) are 

calculated by the following formula: 

Patch width 
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Figure 3: Slot and Notch Models 

 
Source: Balanis (2005) 
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Patch Length 

 

              L L 2ΔLreff       (5) 

 

With operating frequency (fo) and dielectric thickness (h), the radius of the circular patch (a) can be 

determined mathematically: 
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The aim of feed techniques in the microstrip antenna is to provide the best impedance matching as 

possible. Impedance matching is defined as a large amount of power delivered from the feed line to 

the metallic patch.  However, feed technique is considered more important for a microstrip antenna.  

Probe feed is a technique where a probe passing through the dielectric layer is soldered onto a metallic 

patch.  Probes may be any conductor or coaxial cable, but, the probe must be placed in a suitable 

position in order to match impedance. 

Figure 4: Top and front view of microstrip antenna with feed probe 

 

Source: Balanis (2005) 

The electric field (Ez) component is the supply current (Jz) that contributes impulses to the patch. 

Hence, feed position is located in two-dimensional patch space as shown in Figure 4. 

In the microstrip line feed technique, power is transferred by a smaller conductive path to the patch 

(Figure 5). The advantages of line feed purportedly are that strip line comprises the same material as 

the patch and this establishes a planar surface. Thus, reduction in surface ripple is observed. In 

addition, integration of the strip line to the patch antenna is easier (Garg R. and et al, 2001). 

This feed technique has many limitations, though easy to design and produce. The losses caused by 

external radiation has greater effect at higher frequencies where an air gap exists between the patch 

and the feed. A rematch of the impedance may be necessary because of changes in the line impedance.  

 

Figure 5: Microstrip line feed 

 

Source: Garg et al. (2001) 

Feed line is separated from a metallic patch by a ground plane in Aperture Coupled Feed (ACF) 

technique (Figure 6). Energy is initially transferred to the groove and then, it is conducted to the 

dielectric substrate by the ground plane. The groove should be positioned at the highest level of 
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magnetic field on the patch plane (Carver K. R. and et al, 1981). Thanks to the ACF, unexpected 

losses can be eliminated and also bandwidth may be increased by the right groove position.    

Figure 6: Aperture coupled feed 

 

Source: Carver and Mink (1981) 

Modeling and PSO Analysis of Absorbing Boundary Condition 

An absorbing boundary condition significantly affects the microstrip patch antenna parameters. It is 

modelled in air by design software to present a close resemblance to reality. Simulation and 

measurement results are intended to be similar for antenna design. Figure 7 shows how absorbing 

boundary conditions modeled in the simulation software varies in accordance with wavelength. In the 

literature, absorbing boundary conditions is recommended for selection at as least a quarter-wave (λ/4) 

distance. 

Figure 7: Absorbing boundary condition 

 

Source: Author 

Rectangular and circular patch microstrip antennas are designed in HFSS simulation software for the 

purpose of analyzing the absorbing boundary condition shown in the Figure 7.  Antennas are feed by a 

coaxial probe. The Flame Retardant 4 (FR4) and Duroid dielectric materials are commonly preferred 

for production of microstrip antenna. Operating frequency and return losses are ordinarily between 

1.5–3.0 GHz and 10–30 dB. 
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Figure 8: Microstrip antenna designs 

 

 

 

Source: Author 

Particle swarm optimization (PSO), which is inspired from the behavior of animals swarming, was 

developed by Kennedy and Eberhart (1995). These types of algorithms are based on swarm 

intelligence. Swarm behaviors related to anxiety about food security, help achieve their aims. Social 

information networks between individuals is important for PSO. Particles try to update their position 

by means of previous experience in PSO as shown in the flow diagram (Figure 10). Generally, 

individuals in the swarm have better positions than in the past and also they continue swarming until 

the best position is reached (Wilke, 2005). 

The algorithm basically consists of the following steps:  

1. Initial swarm is generated with random position and velocity. 

2. Fitness values of all the particles are computed. 

3. The local best position (pbest) is found for each particle. The number of the best local position 

in the swarm is equal to the number of particles. 

4. The best in local best positions is selected and assigned as global best position (gbest) in the 

current generation.  

5. The following formulas are used to update position and velocity: 

       1 1 2 2V (t+1)=W V (t)+ c rand P - X ( )  + c rand P - X ( )id id id id gd idt t      (8) 

 

          ( 1) ( ) ( )id id idX X Vt t t       (9) 

where Xid(t) represents current position of particles; current velocity of particle is shown as V id; 

rand1 and rand2 are random numbers; W is the inertia value, depending on iteration number; 

and c1 and c2 are scale factors for optimization algorithm.   

In the algorithm, the previous steps continue in a loop until the stop criteria. 
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Figure 9: Dimension of microstrip antennas 

 

Source: Author 

Figure 10: Flow chart for Particle Swarm Optimization 

 

Source: Author 
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Results 

In this study, a total of four microstrip patch antennas were designed using the HFSS simulation 

software. The distance between absorbing boundary and antenna were tuned as λ/20, λ/10, λ/8, λ/4, 

λ/2, 3λ/4, λ, 5λ/4, and 3λ/2. The effect of distance on antenna parameters were observed. 

Manufactured using printed circuit technology with circular and rectangular microstrip patch, 

antennas’ measurements were performed by ROHDE-SCHWARZ network analyzer. In order to 

resolve differences between the simulation and measurement results, obtained data were assessed by 

PSO. For antennas in 1.5–3.0 GHz, optimum boundary distance was determined as 0.843 λ. 

Conclusion 

This paper presents an Artificial Neural Network by modifying Particle Swarm Optimization 

algorithm in order to determine absorbing boundary condition for antenna design. Reference return 

losses and operating frequency is assigned as inputs in this ANN model; on the other hand, length of 

absorbing boundary is an unique output of modified ANN. The modified optimizer success in 

converging the optimal value with a small error. The proposed optimizer provides closer simulation 

and measurement results for antenna design.  
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A TOOL FOR EMOTIONAL USER EXPERIENCE ASSESSMENT OF  
WEB-BASED MEDICAL SERVICES 
Alexander Nikov1, Tramaine Gumaia2 

 
Abstract: Emotional User Experience Design (eUXD) has become increasingly important for web-based 
services. The primary objective of this study is to enable users to use websites that are easy to understand and 
operate and pleasing to use. A checklist tool for an emotional user experience (eUX) assessment that supports 
web-based medical services is proposed. This tool measures user moods while using medical services’ websites. 
The tool allocates emotive design-oriented problems and thus defines relevant website design recommendations. 
A case study was performed illustrating the proposed tool on a website offering medical services. Five variants 
of this website with different design element categories were created. These variants were assessed, analyzed, 
and proposed for further redesign in applying the tool. The results reveal the variant and website design elements 
that best influenced eUX. Significant improvement in eUX is expected with implementation of design 
recommendations of this study. The advantages of the tool are: (1) measuring emotional responses of medical 
website users, (2) allocating emotive problems, (3) defining of recommendations for eUX design of web-based 
medical services, and (4) creation of suitable practices for eUX design of web-based medical services. 
UDC Classification: 617.7 DOI: http://dx.doi.org/10.12955/cbup.v4.862 

Keywords: User experience, user emotions, assessment, tool, checklist, web-based medical services.
 

Introduction 
Today, healthcare website users are more technologically savvy than users of 10 years ago, and tend to 
be more confident and curious about using the internet to learn about their health. Generally, usage of 
medical websites depends greatly on the user's interest in specific medical information. Different 
groups of users include: health professionals (doctors and medical staff), acute or chronic patients, 
relatives of patients, and persons who seeking education on health including medical services and 
insurance. Although the internet will never replace the care of a healthcare professional, users 
acknowledge that it is as a vital place to start learning about their medical treatment and provides an 
effective tool for learning more about health topics that may be of interest to them. 
Users justifiably, before visiting a website, have a wide range of emotions and for the most part these 
might be negative ones. In their search, website users might seek a result that offers comfort or 
reassurance. Users would also need to trust the information presented on a healthcare website. In the 
field of medical website design, it is important to have an interface that is not only efficient and 
effective in terms of usability, but is an emotional-oriented interface (Parthasarathy & Fang, 2013). An 
appropriate website design that caters for both functional and emotional elements will enhance the 
image of doctors and other health professionals on the internet, as well as the medical facility. The 
design would also affect whether a user decides to remain on the website and whether they will make 
an appointment using the website. 
Kansei Engineering (KE), first known as emotional engineering, was developed by Professor 
Nagamagai of Hiroshima University (Chen, 2013). The focus of KE was to identify the Kansei value 
of products that trigger an emotional response (Lokman, Noor, & Nagamachi, 2009). Website 
developers can apply this technology to website design. It is a theory based on the user’s emotional 
needs and therefore provides a user-oriented design philosophy through considering a user’s emotional 
sense of the web interface.  
Healthcare websites designed around intuitive images can be very effective. A good image or video 
animation can create a positive emotional connection for patients visiting the site. Color is subtle, but 
highly effective in invoking emotions (Jiang, Feng, Liu, & Liu, 2008). It is important to choose colors 
that express a positive emotion, for example, a healthcare website could choose from a palette of warm 
natural colors to suggest the warmth of the patient-physician relationship (Kim, Lee, & Choi, 2003). 
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This article presents a checklist tool for emotional user experience (eUX) assessment, to help evoke a 
positive emotional experience of web-based medical services. This tool assists in measuring emotional 
responses, allocating emotive problems, and defining recommendations for eUX design of web-based 
medical services. A case study implementing this tool is presented and relevant redesign guidelines 
generated.  
Checklist tool for eUX assessment 
A checklist tool for eUX assessment of web-based medical services is proposed. Five steps of 
performing eUX assessment are involved in the checklist tool (Figure 1). In step 1, website design 
elements and their categories (Figure 2) are determined. At step 2, Kansei word pairs for measuring 
emotional user experience are selected (Figure 3). At step 3, user testing tasks are defined. These are 
typical tasks a user would perform on website variants in a "real-life" scenario. At step 4, the 
emotional user experience with a website variant is assessed by Kansei word pairs on the scale of 1 to 
5 (Figure 3). This scale is from 1 (effective) to 5 (poor). A partial least squares (PLS) regression 
analysis was used to analyze the data. It used controllable (independent) variables (design elements) to 
explain or predict user emotional response (dependent) variables (Kansei word pairs). The PLS 
regression analysis constructs predictive models in case of many highly collinear factors (Haenlein & 
Kaplan, 2004). By standardized regression coefficients, the relative strengths of the coefficients were 
compared. Each Kansei word pair had means and a range, and where the mean value was larger than 
the range, the design element was considered to have effective emotional influence on the website 
design. At step 5, based on results of step 4, eUX problems were allocated and relevant website 
redesign guidelines and recommendations generated. 

Figure 1: Steps for emotional user experience (eUX) assessment 

1. Website design elements determining

2. Kansei word pairs selection

3. Tasks list definition

4. eUX assessment

5. Website design guidelines

 

Source: Authors 
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Figure 2: Fragment of website design elements and their categories 
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Source: Authors 

 
Figure 3: Example of Kansei word pairs and their measuring scale  

1 2 43 5

Like Dislike

1 2 43 5

Good	Design	 Bad	Design

 

Source: Authors 
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Case study 
A case study using the checklist tool was performed. Patients and doctors (39 males and 33 females; 
total 72) ranging from ages 19 to 55 years, were surveyed to investigate eUX for five medical services 
website variants. The Variants 1 to 3 showed 100% task completion (Figure 4). Variant 5 had the 
lowest effectiveness, with 80% (Figure 4). The results show that Variant 3 had the best average for an 
eUX score (2), and therefore had the best user experience and was the most preferred (Figure 5).  

Figure 4: Effectiveness of each website variant 

 
Source: Authors 

 
Figure 5: Average Kansei word pairs score for each website variant 

 
Source: Authors 
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Table 1: Fragment of eUX assessment results and relevant redesign guidelines 

Design elements Range (%)  Effective design Poor design 
Location of Logo 20.8 Left Centre 
No of columns 16.8 Two One 
Colour scheme 15.7 Blue Purple 
Font Type of Webpage Titles 11.0 Sans-Serif (Bold) Sans-Serif (Reg) 
Alignment of Text in Webpage 8.9 Left Right 
Video 8.3 Yes No 
Font Type of Webpage Content 8.2 Serif Sans-Serif 
Average 10.3   

 

Source: Authors 

In terms of medical services’ websites that convey effective emotional user experiences, the results 
showed that the location of a logo, number of columns, color scheme, and font type of webpage titles, 
had the most influence, with higher than average score ranges recorded, i.e., above 10.3 (Table 1). On 
this basis, website designers might consider the following factors when choosing their web-based 
medical services design:  

1. Location of logo; users are likely to prefer the conventional placement of the logo at the top-
left. 

2. Number of columns; for layout of website content, users preferred the dual column as an 
effective design.  

3. Color scheme; Color plays a significant role and is the element first apparent to a user visiting a 
website. The results showed users preferred the color blue for a medical services website. 

4. Font type of webpage titles; this design element plays a significant part in the emotion that 
designers aim to invoke in the user. For medical services websites, users preferred the technical 
“feel” of a sans-serif font for the title. 

5. Alignment of text in webpage; this is another significant element to consider in designing the 
layout of a website. Users preferred left-justified text as it was regarded the most legible. 

6. Video; recent studies have shown that videos are more effective than text. This was also the 
case in our study, as users preferred the presence of videos on medical services websites. 

7. Font type of webpage content; this is another element that plays a significant part in the 
emotion that designers aim to convey. In the case of medical services websites, users preferred 
the warm and personal “feel” of a serif font for webpage content. 

8. Font size of webpage content; users preferred the size of webpage content to be large. 
9. Images; images are very perceptive design elements and provide users with a better 

understanding through an exchange of information. For medical services websites, the users 
preferred images of humans. 

10. White space; a medium whitespace area was preferred by users. 
11. Font size of webpage title; users preferred the size of webpage title to be large. 
12. Location of menu; this is an important element with regards to navigation design. Many users 

liked the hidden menu design. However, for "easy navigation", the conventional location at the 
top-centre of the website was preferred. 

Conclusions 
A checklist tool for eUX assessment that supports positive eUX with web-based medical services was 
developed. This tool measures user emotions while they use medical services websites. By 
investigating the emotional states associated with the design elements, potential eUX problems were 
indicated and relevant website redesign recommendations were defined. These guidelines 
recommended that website design elements and their categories aid improved user experience for web-
based medical services. A case study illustrating the proposed tool with a medical services website 
was performed. Five website variants with different design elements categories were studied. These 
were assessed using the checklist tool to analyze performances, and further redesign recommendations 
were proposed. The results revealed the category of different website design elements that best 
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influenced eUX. Significant improvement of eUX is expected after implementation of this study’s 
design recommendations.  
The advantages of the tool are: (1) measuring emotional responses of medical services website users, 
(2) allocating emotive problems, (3) defining recommendations for eUX design of web-based medical 
services, and (4) creating good practices for eUX design of web-based medical services. 
Further research oriented towards dynamic emotional user experience design of web-based medical 
services, using user brain wave recording and analysis, is recommended, as proposed previously 
(Ramirez & Vamvakousis, 2012). 
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COMPARATIVE ANALYSIS OF NON-CONTACT ULTRASONIC METHODS FOR 
DEFECT ESTIMATION OF COMPOSITES IN REMOTE AREAS 

Kumar Anubhav Tiwari1, Renaldas Raisutis2

 
Abstract: There are various ultrasonic systems, developed for the effective testing and estimation of defect 
parameters in composite materials. Non-contact ultrasonic testing has already achieved significance over 
traditional contact methods that require coupling of media and are not well suited for the transmission of surface 
acoustic waves (SAW), which can cover a large area of structure under investigation. This paper compares 
approaches of air-coupled transmission/reception, laser ultrasonic, and electromagnetic acoustic transducer 
(EMAT), for testing and verification of composites and defect estimation in remote areas. It reviews the various 
practical applications. The study found the hybrid solution, consisting of the laser system as a transmitter and 
the air-coupled method as a detector, is the best among all.  
UDC Classification: 620 DOI: http://dx.doi.org/10.12955/cbup.v4.863 

Keywords: ultrasonic, defects, non-contact, composite materials, laser.
 

Introduction 
Non-contact ultrasonic testing is a highly accurate and speedy method of analyzing materials and 
structure without touching the surface. As confirmed by Birnbaum and Auld (1998), ultrasonic 
testing, performed remotely, does not need direct contact to the area under investigation nor any 
coupling or glue, and at the same time, does not require any conventional C-scan processes. The non-
contact ultrasonic methods can evaluate components and structures on-site to inspect defects, 
corrosion, cracks, damage, and other impairments in metals and composites. Research performed by 
Djordjevic (1993) implied that non-contact ultrasonic testing is a successful method of testing surface 
waves at megahertz (MHz) frequencies to enable defect detection in composite surface layers, 
because they are highly sensitive to defects and delamination inside composite materials and easily 
affected by splits, delamination, or inhomogeneity in the structure. Schindel (1997) demonstrated that 
a non-contact ultrasonic approach can work remotely, with the non-contact test configuration able to 
be packaged into a compact remote test head.  
Non-contact techniques have the ability to generate and detect acoustics with slight modification of 
the received frequency spectrum, although most systems have frequency limitations. These techniques 
are appropriate for all kinds of materials, at low to high temperatures, in places that are not easily 
accessible and situated some distance from the test structure. The most widely used non-contact 
techniques of non-destructive (NDT) testing are air-coupling, laser generation, interferometric 
detection, and electromagnetic acoustic transducers (EMATs). The surface acoustic wave (SAW), or 
Lamb wave, is an effective way to extract information of the test area and identify defects, but is not 
accessible using conventional ultrasonic transducers. These waves cover large areas and are able to 
inspect the material at remote locations with higher test speed than conventional contact ultrasonic 
methods, because they do not need any coupling or contacts for generating or receiving ultrasonic 
waves (Pierce, Culshaw, Philp, Lecuyer & Farlow, 1997).  
There are benefits and shortcomings with each method (EMAT, air-coupled, or laser-based 
generation/detection). This study aims to compare methods to find the most efficient technique for 
testing composites in remote locations. 
Non-contact Methods 
EMAT (Electromagnetic Acoustic Transducer) 
The principle operation of an EMAT is based on electromagnetic mechanisms. An EMAT is an 
ultrasonic NDT method that is contactless because sound waves are generated from within the 
material, without direct contact with the transducer (Gori, Giamboni, Alessio, Ghia, Cernuschi & 
Piana, 1996). The EMAT approach is particularly useful for automated inspections in different 
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environments. It is an ideal transducer to generate guided wave modes, such as shear horizontal (SH) 
bulk, surface, and Lamb waves, in materials.  
The two basic components of an EMAT are a permanent magnet (or electromagnet) and an electric          
coil. The magnet produces a static or a quasi-static magnetic field. The electric coil with                     
alternating current (AC) at ultrasound frequency in the range of 20 kHz to 10 MHz also generates the 
AC magnetic field. Frost, Sethares, and Szabo (1977) and then Dai (1996) confirmed this, in that              
the interaction of the two magnetic fields produces ultrasonic waves in the test material close to the 
EMAT. 
The EMAT technique has been used with great accuracy in various metals, including tubes, plates, 
and similar, but one major limitation with EMAT is that, although it is a non-contact technique, it 
loses sensitivity rapidly as the distance between EMAT and the tested material increases. The other 
limitation is that EMAT can only evaluate conducting materials, such as metal, in comparison to using             
ultrasonic waves, which has wider application (Murray & Dewhurst, 2002; Dewhurst, Boonsang & 
Murray, 2003). 
A. Laser generation and interferometric detection 
Green (2004) confirmed that methods based on laser generation and detection can perform non-
contact ultrasonic measurements of conducting or non-conducting materials, materials at high 
temperatures, at remote locations and environments where contact is not possible, and when the test 
surface is a great distance from the laser. 
As described by Scruby, Dewhurst, Hutchins and Palmer (1980), the process involves three different 
mechanisms: radiation pressure, ablation, and thermo-elasticity, for the generation of ultrasound 
waves using laser beams. The following summarizes the mechanisms: 

• The method of radiation pressure is not so critical and has less importance for practical 
applications.  

• During the ablation, slight damage occurs to the surface of the test object, making this method 
applicable only if there are no other options for generating ultrasonic waves. 

• In the thermo-elastic process, the laser pulse absorption occurs, which in turn processes energy 
in the material up to a finite depth. The thermal expansion changes the mass of the material 
and consequently, generates an elastic wave.  

According to the results obtained by other authors (Monchalin, Heon, Bussiere & Farahbakhsh, 1987; 
Lanza di Scalea & Green, 1999a), the thermo-elastic process is the most non-destructive of the three 
mechanisms, and is capable of generating an ultrasonic wave for the required amplitudes. The only 
limitation of this process is the low sensitivity of the laser interferometer as a receiver, compared with 
its piezoelectric counterpart. Lanza di Scalea and Green (1999b) also confirmed the use of very bright 
lasers for generating and receiving enhanced sensitivity, as well as new interferometer designs. 
Specific methods have also been investigated, such as the narrow-band laser generation, tone-burst 
signals, and using spatial arrays. 
B. Air-coupled generation and detection 
The air-coupled ultrasonic method is one of the most common non-contact techniques for NDT. 
Generally, due to high attenuation, coupling of ultrasonic waves by air is practically impossible, but 
Grandia and Fortunko (1995) proved that air-coupling is possible at low ultrasonic frequencies. 
Previously, Loertscher, Grandia, Strycek, and Grandia (1996) proposed that various available 
frequencies and digital filters allow optimization in the range between high resolutions for composites 
and honeycombs (0.5 to 1 MHz) and that required for pultruded materials, such as foam, rubber,                     
tires, and wood is possible (20 to 200 kHz). The key limitation of air-coupled transducers is the             
high impedance mismatch between air and most materials. Thus, the signal transmission efficiency                 
is quite low, compared to the excitation signal and high-energy input required to feed into the              
material, and an optimal design of the receiver front-end is required to achieve a good signal to noise 
ratio (SNR).  
C. Hybrid systems 
The hybrid systems use the strengths of each technology, as summarized below for three types: 
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• The hybrid laser generation/EMAT detection system, developed by Oursler and Wagner 
(1995), has the double advantage of a laser's ability to generate highly-efficient angled shear 
waves and the capabilities of the tuned EMAT for wave detection. This type of hybrid system 
is quite economical, as it reduces the cost associated with a full laser system. It also provides 
satisfactory SNR for defect detection and analysis. 

• The hybrid laser generation/air-coupled piezoelectric detection system, proposed by Hutchins, 
Wright, Hayward and Gachagan (1994), demonstrated the generation and detection of different 
kinds of waves, such as surface waves and plate waves, using the laser generation and air-
coupled detection in metals and fiber-reinforced composites. The pulsed laser point-source in 
these approaches generates ultrasonic waves, and the resulting ultrasound has a wide 
frequency range (from 0 to 100 MHz) due to the temporal and spatial confinement of these 
types of laser sources. Hence, the key feature of these hybrid systems is to utilize the 
broadband sources and narrowband piezoelectric air-coupled receivers. Wright, Hutchins, 
Hayward and Gachagan (1996) identified the problem associated with these systems. That is, 
the bandwidth of the source and receiver are poorly matched and only a small fraction of the 
energy source is actually detected. This leads to a very low SNR; and to obtain the correct 
SNR, a constrained surface or ablative source may be necessary. 

• There are some other systems based on this approach, and one of these that capitalizes on 
matching the source and receiver bandwidth was developed by Baldwin, Berndt and Ehrlich 
(1999). This system produces laser generation of narrowband (∼1.2 MHz) ultrasonic waves 
using spatial modulation. The frequency of the generated ultrasound is used to match the 
response of a micro-machined, air-coupled, capacitance transducer to achieve high throughput. 
The system was confirmed as having high sensitivity to surface defects in composites, and 
being well suited for on-site applications.  

Common defects and challenges 
Schwartz (1984) describes two ways by which defects are produced in composites. One occurs during 
manufacture, such as with porosity, which is due to the presence of small voids in the matrix. The second 
way is through normal-service use of the material over time, such as with failure at the interface between 
fiber and matrix. Callister and Rethwisch (2007) described these defects, as follows: 

• Manufacturing defects: Flaws due to porosity or voids, incorrect fiber volume because of extra 
or insufficient resins, defective and misaligned fibers, bonding defects, misaligned or cracking 
ply, and or delamination. 

• Normal-service defects: Delamination due to bond failures, cracks, fracture, or buckling of 
fibers, failure at interface between fiber and matrix, and or moisture damage. 

The most frequent manufacturing defects, seen practically, are due to porosity or voids. Among the 
various normal-service defects, delamination is prominent and practically, it is the most common 
basis of these defects. Delamination may occur due to fatigue, cracks, impacts, bearing, or similar 
causes. Smith (2009) wrote that as composites are being used in various applications (even widely 
used in aerospace, aircrafts, and sports equipment), one has to be careful to determine the type of 
manufacturing or normal-service defect relevant for the specific application. 
Djordjevic (2009) confirmed that the application of composite materials in various structural fields is 
rapidly increasing, and this emphasizes the importance of assuring structural integrity. Although 
composites are a primary construction material for aerospace, there remain challenges in optimizing 
the ultrasonic test procedure and analyzing results for this area due to the complexity of the advanced 
composite materials with layered/bonded structures. Common ultrasonic NDT methods are unsuitable 
and often misleading for testing anisotropic and non-homogeneous composite materials. Hence, more 
robust and practical NDT methods are required for advanced composites.  
Application Based Methods  
The standard methods for NDT testing must be modified as per requirements to achieve the necessary 
accuracy and throughput. Researchers have been working to improve the accuracy, in the case of 
identifying defects in composite materials. Kazys, Demcenko, Zukauskas and Mazeika (2006) and 
Zukauskas, Cicenas and Kazys, (2005) both observed that the air-coupled ultrasonic technique is quite 
efficient in detecting the non-homogeneity and delamination type defects in composite and layered 
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materials. In the research performed by Zukauskas and Kazys (2007), the air-coupled ultrasonic 
method showed substantial effect, when investigating aerospace composite materials with artificial 
delamination type defects and determining defect size accurately. Kazys, Vladisauskas and Zukauskas 
(2014) developed wideband air-coupled transducers, which allow tuning of the excitation signal 
frequency, independent of the surrounding media. As well, their rigid structure allows use of these 
transducers in high-pressure conditions.  
Ultrasonic air-coupled techniques using guided waves are an efficient way of inspecting wind turbine 
blades. Previous studies have confirmed that access to one side only is sufficient, and direct contact is 
unwarranted (Raisutis, Jasiunienė & Zukauskas, 2008; Raisutis, Jasiunienė, Sliteris & Vladisauskas, 
2008). Ultimately, the geometry of defects can be recognized and it is possible to estimate 
approximate dimensions of the defects from the ultrasonically obtained images. Jasiunienė et al. 
(2009) also confirmed that adapted ultrasonic and radiographic techniques give reliable results for 
NDT testing of wind turbine blades. 
The material used in the design of structural parts of commercial airplanes is carbon fiber reinforced 
plastic (CFRP), and laser-ultrasonic techniques were proposed as the efficient and    alternative NDT 
tools for testing and analyzing these complex-shaped CFRP parts (Campagne, Voillaume & Gouzerh, 
2013). During the research performed by Zhou and Sun (2013), C-scan imaging results, using laser 
ultrasonic testing to analyze the inner defects in aeronautical composite specimens, were also verified. 
The researchers proposed that the non-contact laser ultrasonic technique is a most efficient and 
modern NDT method in the aviation industry. A laser ultrasonic application, developed by Zhang, 
Zhou, and Zhou (2015), monitors and characterizes defects in friction stir spot welding (FSSW) by 
analyzing reflected and transmitted waves in good-weld and defective areas of welds.  
Result and Comparison 
The results from review and comparison of all noncontact ultrasonic methods are listed in Table 1. 

Table 1: Comparison of Non-Contact Ultrasonic methods  
Type Mechanism Advantages Limitations 

EMAT 
 

Electromagnetic 
principle 

 

Contactless 
Suitable for automated 

inspection 

Liftoff distance 
Not good transmitters 
Can only be used for 
conducting materials 

Laser 
Generation/ 

Interferometric 
Detection 

 

Radiation 
Pressure/Ablation/ 
Thermo-elasticity 

 

Contactless 
Can be used for 

Conducting/Nonconducting 
Materials 

Works at high temperature 
Good in remote environment 

Laser needs to be in 
stable position. Hence 

almost a laboratory 
method 

Low sensitivity of laser 
interferometer receiver 

Air-Coupled 
Generation 

and Detection 

Acoustic impedance of 
the two materials 

More common 
Can be used for long distance 

and cover a large area 

Impedance mismatch 
and high reflection 

losses 
High attenuation of 

ultrasound in air 
Hybrid Laser 
Generation –

EMAT 
detection 

 

Both Laser and EMAT 
principle (laser as a 

Transmitter and EMAT 
as a receiver) 

Economical 
Satisfactory SNR (Signal to 

noise ratio) 

Not good for remote 
location 

EMAT needs to be very 
close to test surface 

Hybrid Laser 
Generation –
Air-coupled 

detection 
 

Both Laser and Air-
coupled mechanism 

Utilize broadband laser 
sources and narrowband 

air-coupled receivers 

Can be the best method for 
testing composites in remote 

area 
C-scan inspection and Lamb 

wave tomography 
Can generate ultrasonic waves 
from tens of kHz up to MHz 

Low SNR (however the 
spatial modulation 

technique or 
constrained source can 

be used) 

 

Source: Authors 
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Conclusion 
The review of various non-contact testing techniques and their applications reveal the need for 
alternative methods of transmitting ultrasonic energy to overcome the necessity of traditional coupling 
and limitations associated with it. Methods are summarized as follows: 

• Laser-optical ultrasonic methods are applicable for generating and receiving ultrasonic waves. 
However, the approach needs stable positioning and is usually laboratory-based. The low 
receiver sensitivity is the key limitation of laser interferometer. 

• Electromagnetic methods (EMAT) are more site-applicable, but only where the EMAT probe 
can remain within close proximity to the test surface.  

• Air-coupled methods are the most promising for use with wider distances and show reliable 
performance on polymer composites. However, the impedance mismatch between air and test 
materials is the key limitation of air-coupled transducers. The air-coupled transducers are 
frequency-limited and are better receivers than transmitters. 

Hence, for the remote inspection of composites using the non-contact ultrasound, it is better to use the 
laser system as a transmitter and the air-coupled transducer as a receiver, which is a hybrid approach. 
This configuration can be used to test large sections and is the best non-contact method for the remote 
areas. 
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LATHE SELECTION USING ANALYTIC HIERARCHY PROCESS AND 
INFORMATION AXIOM 

Aykut Kentli1, Serhat Akbaş2 

 

Abstract: Selection of appropriate equipment, place, or employee is a problem that needs consideration by 

industry, as capacities develop and efficiencies become more valued over the recent decades. Several decision-

making techniques have been developed and applied to many different areas to evaluate their reliability. This 

study focuses on the application of a hybrid decision-making technique of Analytic Hierarchy Process and 

Information Axiom to solve the problem of lathe selection. Results show that appropriate machine tools can 

easily be selected within a short time using this approach. 

UDC Classification: 621.7 DOI: http://dx.doi.org/10.12955/cbup.v4.864 

Keywords: Analytic Hierarchy Process, Information Axiom, Lathe Selection.

Introduction 

It is often difficult to select one option among many, especially with multiple selection criteria. 

Selecting the correct option becomes a problem for companies because the consequences of selection 

are directly related to profit. To ease the process, various techniques have been  developed. 

One of the oldest and simplest techniques is Analytic Hierarchy Process (AHP). Saaty (1980) 

developed this technique to solve complex decision problems. The main aim was to define and 

normalize the importance of criteria to form a single criterion for comparing alternatives. Later, 
different researchers proposed new techniques, such as TOPSIS, PROMETHEE, ELECTRE, and 

VIKOR.  

As techniques were developed, they were applied to many different areas: education, engineering, 

government, industry, management, manufacturing, personal, political, social, and sports (Alias, 

Hashim, & Samsudin, 2008). A machine selection problem is where one needs to choose an  

alternative with the best attributes considering the comparison criteria. Studies on machine selection 

problems are broadly classified into categories, such as product design, manufacturing process, 

flexible manufacturing system, machine tool, material handling system, and robotic (Kentli & Uçak, 

2011).  

Yurdakul (2004) used the AHP technique to resolve the machine tool selection problem. He selected 

the best vertical machining center among five alternatives, considering the cost of items (material, 

labor, and factory overheads). Çimren, Budak, and Çatay (2004) designed software using the same 

technique to identify the best machining center among 236 alternatives, considering reliability, 

precision, and cost. Tsai, Cheng, Wang, and Kao (2010) selected the best 4-axis CNC machining 

center among three alternatives, considering reliability, cost, maintenance and service, safety and 

environment, and space.  

Hybrid techniques have been developed to improve accuracy of applied techniques, for example, fuzzy 

AHP to handle uncertainty in extracting information from users or experts. Ayağ and Özdemir (2006) 

selected the best CNC vertical turning center among 19 alternatives. Önüt, Kara, and Efendigil (2008) 

used a hybrid fuzzy AHP and fuzzy TOPSIS technique and selected the best CNC machining center 

among four alternatives considering cost, operative flexibility, installation easiness, maintainability 

and serviceability, productivity, compatibility, safety, and user friendliness. Dura’n and Aguilo (2008) 

selected the best CNC turning center among three alternatives, considering flexibility, operation 

easiness, reliability, quality, implementation easiness, and maintainability. Moreover, Dağdeviren 

(2008) combined PROMETHEE with AHP and selected the best milling machine, considering price, 

weight, power, spindle, diameter, and stroke. Guan, Wang, & Tao (2009) selected the best machining 

processes for a product, considering cost, quality, and operation time, using a hybrid technique of GA 

and AHP. 
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The previously mentioned techniques calculate importance weights considering only expert opinion. 

This could lead to varying results because it relies on surveys or interviews from varying experts, who 

each have individual experience in the area. Thus, other information is needed in the system for more 

robust results. Therefore, an Information Axiom combined with the AHP has been used to accomplish 

this aim (Tarcan, 2005). A few applications of this combination are found in literature, for example, 

Kentli and Akbaş (2011) applied the technique to a machine selection problem. This study aims to 

apply the same approach to the problem of lathe selection.  

Hybrid Technique of AHP and Information Axiom 

The AHP ranks alternative solutions by prioritizing requirements with the pairwise comparison 

involving expert opinion to define the priorities. More specifically, the problem is systematically 

divided into data of interrelated elements, which are normalized prior to comparing and ranking the 

data. Having multiple criteria complicates the problem in that an alternative with low ranking in some 

criteria may inadvertently be selected as best choice. The AHP method involves six steps as shown in 

Figure 1 (see Annex).  

The use of the Information Axiom of axiomatic design aims for information content calculated from 

numerical values of the products’ properties. The product with the lowest information content is 

deemed the best. Unlike the AHP, the Information Axiom uses certain and constant values rather than 

values that change from person to person. However, the Information Axiom treats all criteria in the 

design problem with equal importance, which may not be the case. The Information Axiom is used to 

evaluate the weights of the criteria, and the comparison of alternatives is then performed using AHP. 

For a given design, the information content can be obtained for different applications, according to Kar 

(2000), as follows: 

  ][ 22
sds mmCIN    

][ 22
ssmCIS   

  122 ][  sds mmCIL   

where “IN” is the information content for nominal-the-best design, “IS” for smaller-the-better design, 

and “IL” for larger-the-better; while “C” is a proportional constant that depends on the design 

specifications, “ms” the mean of the system range, “md” the mean of the design range, and “s” the 

variation of the system range.  

Selecting Best Lathe  

As the case study, a lathe selection problem was chosen. Data found in literature were used in the 

study to compare results of lathes (Athawale & Chakraborty, 2010). The capital cost was important, as 

starting the process with less expenditure provides an opportunity to produce the same product at a 

lower price. Also, having a CNC lathe capable of different products allows for greater gain in a 

competitive market. Thus, several different tools (for tool capacity, maximum machining diameter, 

and maximum machining length) and rapid processing (for spindle speed range, rapid traverse rate of 

X, and Z-axis) were used as comparison criteria. Data used in the study are shown in Table 1 and the 

comparison matrix in Table 2 (see Annex). 

Results  

Table 3 (see Annex) shows the comparison of the lathes. Ranking of seven selected CNC lathes are 
shown from seven criteria perspectives. As a result, VTURN 16 was chosen as the best candidate. The 

least-preferred choice was EX-106. Possibly, the rapid traverse rate values were ineffective in the 

selection, as the best had the minimum and the least-preferred had the maximum value. 

Conclusion  

A hybrid methodology (AHP with Information Axiom) was successfully applied to a lathe selection 

problem. The study showed that this methodology can be applied for robust results. The results 
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indicate that VTURN 16 lathe was the best choice, though consideration of different criteria (e.g., 

maintenance cost and weight) could alter this outcome. Comparison with literature showed similar 

results to those obtained in this study. 
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Annex 

Figure 1: Schematic representation of the hybrid approach 

 

Source: Authors 

  

Table 1: Data of lathes 

Lathes 

CC 

(Capital 

Cost) 

million 

USD 

SS 

(Spindle 

Speed 

Range) 

TC 

(Tool 

Capacity) 

TX 

(Rapid 

Traverse 

Rate of 

X-Axis) 

TZ 

(Rapid 

Traverse 

Rate of 

Z-Axis) 

MD 

(Max. 

Machining 

Dia.) 

ML 

(Max. 

Machining 

Length) 

YANG 

ML-5A 
1.20 5590 8 24 24 205 350 

EX-106 1.32 4950 12 24 30 240 340 

VTURN 

16 
1.10 5940 12 12 15 230 600 

FEMCO 

HL-15 
1.20 5940 12 12 16 150 330 

ECOCA 

SJ20 
1.18 3950 8 24 24 250 330 

TOPPER 

TNL-85A 
1.20 3465 8 20 24 264 400 

ATECH 

MT-52S 
1.38 4752 12 20 24 235 350 

 

Source: Authors 
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Table 2: Pair-wise comparison matrix of lathe criteria 

Criteria CC SS TC TX TZ MD ML Priority Vector 

CC 1 1 1 1/2 1 1/2 1 0.1143 

SS 1 1 1 1 1 3 2 0.1815 

TC 1 1 1 1 2 2 2 0.1793 

TX 2 1 1 1 1/2 1/3 1 0.1273 

TZ 1 1 1/2 2 1 1/2 1/2 0.1154 

MD 2 1/3 1/2 3 2 1 1 0.1620 

ML 1 1/2 1/2 1 2 1 1 0.1202 
 

Source: Authors 

 

Table 3: Ranking matrix 

Lathe models CC SS TC TX TZ MD ML Σ 

YANG ML-5A 0.0177 0.0245 0.0029 0.0257 0.0183 0.0085 0.0087 0.1064 

EX-106 0.0076 0.0235 0.0419 0.0409 0.0559 0.0321 0.0101 0.2117 

VTURN 16 0.0499 0.0420 0.0414 0.0039 0.0039 0.0253 0.0930 0.2595 

FEMCO HL-15 0.0197 0.0299 0.0294 0.0028 0.0038 0.0024 0.0051 0.0931 

ECOCA SJ20 0.0224 0.0078 0.0030 0.0260 0.0185 0.0238 0.0047 0.1061 

TOPPER TNL-85A 0.0251 0.0031 0.0041 0.0227 0.0260 0.0361 0.0314 0.1486 

ATECH MT-52S 0.0025 0.0122 0.0277 0.0169 0.0193 0.0191 0.0091 0.1068 
 

Source: Authors 
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DESIGN OF HYDROKINETIC ENERGY GENERATION SYSTEM 

Namık Zengin1, Fırat Aslan2, Turan Can Artunç3,  

Mehmet Emin Aktan4, Ömer Faruk Güney5 

 

Abstract: Along with technological developments and increasing population, people are in need of more energy 

sources. This need has led researchers to go towards new energy generation methods. One of these methods is 

hydrokinetic energy generation, which has been studied intensively in recent years. In this study, complete 

design of a hydrokinetic turbine that converts kinetic energy into mechanical and electrical energy with the most 

efficiency using tidal water is proposed. Moreover, an undershot water wheel system is designed to gain the least 

dissipationless conversion of kinetic energy. The design of the hydrokinetic energy generation system is 

developed considering the environmental and maintenance factors, maximum efficiency and buoyancy. 

Calculation for the velocity of the turbine is made by using Betz’s law, usually used for wind energy conversion 

systems. Conversion of obtained mechanical energy from the turbine to electrical energy is supplied by using a 

proper alternator system. 

UDC Classification: 621.22 DOI: http://dx.doi.org/10.12955/cbup.v4.865 

Keywords: hydrokinetic turbine, water wheel, Betz’s law, energy generation.

 

Introduction 

Increasing energy demand around the world and the harmful environmental effects of energy 

production technologies from fossil fuels causes climate change, global warming and spreading health 

problems. In order to find alternative solutions, scientists and engineers have studied harmless, non-

consuming, cheaper, and sustainable energy production methods. The use of marine and stream energy 

has gained importance recently; thus, researchers have intensified the development of new 

technologies for the use of hydrokinetic energy. Hydrokinetic power generation helps to make a 

considerable contribution to electricity needs, with attractive features such as low installation and 

maintenance cost, renewability, and almost zero contribution to air pollution. The hydrokinetic method 

of harvesting energy from streams converts the kinetic energy of flow to mechanical energy by a 

machine that generates electrical current by a generator mounted on a shaft similar to a wind turbine. 

Hydrokinetic devices work with greatest efficiency in locations where the water level is high and there 

is relatively steady flow throughout the year, because the available power depends primarily on the 

speed of the current (Anyi & Kirke, 2011; Denny, 2003; Ortega-Ashury, McAnally, Davis, & Martin, 

2010; Yuce & Muratoglu, 2014).  

Various types of designs for water current turbines are available for the extraction of energy from the 

river. There are two classes in general, based on the alignment of the rotor axis with respect to water 

flow. These are horizontal and vertical axis turbines. Horizontal axis units are arranged such that the 

oncoming flow is parallel to the rotor’s rotation axis, whereas the oncoming flow is perpendicular to 

the rotation axis in vertical axis units. The components of hydrokinetic turbines are similar to those of 

wind turbines because they utilize comparable operating principles, varying only in fluid type. Fan, 

propeller, and screw-type rotors are common examples of horizontal axis units and Darius, Savonius, 

Gorlov, and Flipwing types are vertical axis units. Helical blade and Darrieus straight blade water 

turbines are commonly suitable for extraction of the kinetic energy of flowing water (Behrouzi, 

Maimun, & Nakisa, 2014; Lopes, Vaz, Mesquita, Mesquita & Blanco, 2015; Nishi, Inagaki, Li, 

Omiya, & Fukutomi, 2014; Nishi, Inagaki, Li, & Hatano, 2015; Sahim, Ithisan, Santoso, & Sipahutar, 

2014; Verma, Garg, & Rajput, 2015).  
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In addition to worldwide interest, hydrokinetic energy generation systems have gained significant 

importance. Several studies have been done in recent years. First of all, Denny (2003) published his 

researches about the efficiency of overshot and undershot waterwheels. In his study, he proposed that 

undershot waterwheels were more suitable construction unless there was no gravitational torque. In 

2010, scientists at the Mississippi State University published research about the hydrokinetic power 

systems in the USA (Ortega-Achury et al., 2010). Anyi and colleagues have studied hydrokinetic 

turbine blades; their aim was to design the best geometry for blades of hydrokinetic turbines in order 

to obtain greater performance from the system (Anyi & Kirke, 2011). Yuce and Muratoglu  (2014) 

published a technology status review of hydrokinetic energy conversion systems. There are several 

publications on the undershot turbine, efficiency improvement techniques, experimental study of 

Darrieus-Savonius water turbine and dynamic behaviour of hydrokinetic turbines (Behrouzi et al., 

2014; Lopes et al., 2015; Nishi et al., 2014; Nishi et al., 2015; Sahim et al., 2014; Verma et al., 2015). 

In this study, a hydrokinetic power generation system is designed, under the constraint that water 

flows in the flat direction (no gravitational torque). The system design takes into account the number 

of blades and turbine geometry that can reach maximum achievable efficiency and power. Moreover, 
the energy obtained from the turbine is intended to be converted into electrical energy with maximum 

efficiency by an alternator system. 

Theoretical Background  

As Denny (2003) writes, water turbines used for small-size hydroelectric power generation are largely 

categorized into the tube-channel type (Francis and propeller water turbines) and open-channel type 

(water wheel). Francis and propeller water turbines require large heads, resulting in a decrease in the 

number of suitable construction sites. On the other hand, open channel water turbines do not require 

additional facility, so it is easy to install them directly. They also have less environmental impact and 

are easier to maintain. 

Although, the water wheel system was discovered 2000 years ago, it continues to steadily evolve. The 

undershot waterwheel (the water passes underneath the axle) was described by Vitruvius in 27 BC. 

Until the 13th century, the undershot waterwheel was more common, but less efficient than the 

overshot waterwheel system. When used with hydrokinetic turbines, undershot waterwheel systems 

started to become much more efficient. 

Table 1: Nomenclature 

ρ Density c Velocity coefficient 

v Tidal water velocity A Area 

v′ Velocity after turbine P Power 

vt Turbine velocity E Energy 

F Force ε Efficiency 

ω Angular velocity R Radius of the turbine 
 

Source: Authors 

It is possible to analyze the example of undershot waterwheel design and its Poncelet modification 

(Denny, 2003). To estimate the efficiency with respect to Figure 1(a), equations are shown below. 

First of all, to calculate the mass flow rate and velocity: 

ṁ = ρ A V = ρ A (v − v′)     (1) 

v′ = w R = c v ,   (0 < c < 1 )     (2) 

Combine (1) and (2), and the force exerted by the water against the vanes is: 
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F =
d

dt
 (m (v − v′)) = ρ A v2 (1 − c)2    (3) 

The output power of the turbine can be written: 

Pout = F v′= ρ A v3 c (1 − c)2      (4) 

The efficiency estimation can be calculated using the ratio of input and output forces: 

Pin =
1

2
 ρ A v2 dx

dt
=

1

2
 ρ A v3     (5) 

ε =
Pin

Pout
= 2 c (1 − c)2      (6) 

Figure 1: (a) Undershot waterwheel with radial vanes, (b) Poncelet modification 

 

 

 

 

 

 

 

(a)                                                                                    (b) 

Source: Denny (2003) 

The peak value for equation 6 occurs for c=1/3, so that gives maximum possible efficiency at about 

30%.  

Therefore, water velocity is the most important factor to determine the load capacity of the system. On 

the other hand, there are some modifications that can improve the efficiency up to 65% (Ref?), such as 

the use of a Poncelet wheel (Figure 1(b)).. Because curved vanes hold the water as the wheel rotates, 

the water falls back with zero speed. It is possible to improve the efficiency though gravitational 

component of torque is provided as with overshot wheels. However, this design was not suitable for 

our environmental conditions (no gravitational torque). 

On the other hand, It is possible to use Betz’s law (Betz, 1966)  for calculating the speed of current 

after the turbine. Betz’s law is usually used for wind energy systems, but is also suitable for 

hydrokinetic energy calculations.  

ṁ = ρ Ainv = ρ Aoutv′      (7) 

F =  ρ A v𝑡 (v − v′)      (8) 

P =
dE

dt
= F

dx

dt
= F v𝑡      (9) 

Substitution of the force can be derived from equations 7, 8 and 9: 

P =
1

2
 ρ A v𝑡 (𝑣2 − v′2) =  ρ A v2 (v − v′)    (10) 

Also turbine velocity will be the average of the input and output velocities of the system: 

v𝑡 =
1

2
 (v + v′)      (11) 
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When the ratio of the input and output velocity of the turbine system (
𝑣

v′) is 3, maximum power will be 

obtained (Denny, 2003). 

System Design 

Design of the system was made on the basis of certain constraints. The technical drawing of the 

complete system model can be seen in Figure 2. In addition to this, tidal water velocity and 

dimensions of the system can be seen in Table 2. 

Force and Energy Calculations 

The region where the system is used and the specific environmental conditions provided constraints 

for the design of a system to obtain maximum performance within these constraints. Constraints and 

calculation results are shown in Table 2.  

The drag coefficient (commonly denoted as: cd, cx, or cw) is a dimensionless quantity that is used to 

quantify the drag or resistance of an object in a fluid environment, such as air or water. It is used in 

the drag equation, where a lower drag coefficient indicates that the object will have less aerodynamic 

or hydrodynamic drag. The drag coefficient is always associated with a particular surface area. The 

drag coefficient can be derived from equation 12. 

Cd =
Drag force

Dynamic force
=

Fd
1

2
 ρ v2  A

     (12) 

The drag coefficient value will be 1.9 for this system, with respect to equation 12. Tidal water power 

and turbine velocity formulation can be seen in equation 13.  

Pwater =
1

2
 ρ A 𝑣3,   vturbine =

(v+𝑣′) 

2
           (13)  

Figure 2: Complete system model 

 

Source: Authors  
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Table 2: Input, output parameters and variables of the system 
 

Symbol Parameter Value 

𝑣 River speed 8 km/h → 2.22 m/sec 

𝐴 Area 0.5 m^2 

𝐶𝑑 Drag coefficient 1.9 

ρ Density of the water 1000 kg/m^3 

𝑟1  Outside radius 1 m 

𝑟2 Inside radius 0.5 m 

𝑣𝑡𝑢𝑟𝑏𝑖𝑛𝑒 Velocity of the turbine 1.481 m/sec 

𝑣2 Velocity after the turbine 0.741 m/sec 

S Cross sectional area 0.496 m^2 

ɵ Angle of blades 1.047 rad 

𝐹𝑡𝑜𝑝  Gross power on the blades 1.746*10^3 N 

𝑃𝑡𝑢𝑟𝑏𝑖𝑛𝑒 Turbine power 2.586*10^3 Watt 

𝑃𝑤𝑎𝑡𝑒𝑟 Tidal water current power 2.743*10^3 Watt 

w Angular velocity of the turbine 2.993 rad/sec 

𝑟𝑔𝑒𝑎𝑟 Gear radius 0.495 m 

𝑑𝑔𝑒𝑎𝑟 and 𝑑𝑔𝑒𝑎𝑟2 Gear characteristics 0.99–0.11 m 

𝑍1  and 𝑍2  Teeth numbers of the gears 198–22 

Source: Authors 

Ideally, turbine velocity is used in the most efficient way to contribute to the performance of the 

system. Thus, blade numbers and geometry of the turbine are important factors. The area where the 

force of water has impact on the blades of the turbine is called the cross sectional area.  

 S = r1 −
r2

sin(

360
blade number

360
 2 π)

     (14) 

Some of data derived from the calculations of the turbine force can be used with respect to blade 

numbers. The most efficient blade number of the turbine will be 6 and force on the blades will be as in 

equation 15. 

Angle =  θ =
360

blade number

360
∗ 2π     (15) 

Equation 16 gives the force equation, obtained from the blades that are located under the water. Power 

of the turbine is dependent on this force and the velocity of the turbine (equation 17). 

Ftop = ∑ [Cd  
1

2
 (r1 −

r2

sin(k∗θ)
) [sin(k ∗ θ) − sin[(k − 1) ∗ θ] ∗ ρ v1

2 ]  sin(k ∗ θ)]1
k    (16) 

Pturbine = Ftop vturbine     (17) 

The indicated power of the system is approximately 2.5 kW and comparison with the power of the 

turbine provides the efficiency of the mechanical system. 

Efficiency =
Pturbine

Pwater
 → 90%     (18) 

Conversion of mechanical energy to electrical energy is done using an alternator system. Thus, two 

gears with a belt and belly system provides the connection of the mechanical system to the electrical 
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system. To find the suitable revolution number for the rotor (257 rpm) of the electrical part, gear ratio 

is selected as 1:9.  

  rpm = 80 ∗ w ∗
60

2 π
      (19) 

Alternator Selection and Electrical Calculations  

As this study was designed to meet the energy requirement of houses located close to the hydrokinetic 

energy generation system, the daily average energy consumption for nearby houses was important. 

Daily energy consumption of household appliances in nearby households is shown in Table 3. 

Table 3: Daily energy consumption of household electrical appliances 

Appliance Power Daily use Daily energy consumption 

Oven 2500 Watt 15 minutes 0.625 kWs 

Kettle 2200 Watt 10 minutes 0.37 kWs 

Dishwasher 1250 Watt 1 hour 1.25 kWs 

Washing machine 1200 Watt 1 hour 1.2 kWs 

Vacuum cleaner 1000 Watt 15 minutes 0.25 kWs 

Iron 1000 Watt 10 minutes 0.17 kWs 

Hair dryer 400 Watt 10 minutes 0.07 kWs 

LCD Tv 200 Watt 4 hours 0.8 kWs 

Lightbulb (10 piece) 100 Watt 5 hours 0.5 kWs 

Laptop 75 Watt 4 hours 0.2 kWs 

Battery charger 4 Watt 3 hours 0.012 kWs 

Refrigerator 40–50 W 24 hours 1 kWs 

Total 9 kW - 6.45 Kw (268 watt per hour) 

 

Source: Authors 

Environmental Factors 

Altitud : 0–1000 meters 

Temperature < 40 °C  

As seen from table 4, the relevant coefficient will be equal to 1 according to temperature and altitude 

conditions. 

Output Frequency and Alternator Pole Calculations 

In the electrical network in Turkey, output frequency must be equal to 50 Hz; thus, pole number can 

be calculated dependent on 50 Hz frequency. 

Frequency =  # of poles .
rpm

120
      (20) 

It is possible to increase the power using high number pole systems for hydroelectric generators. 

Alternator systems with 23 poles would be feasible for this structure. 
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Table 4: Coefficients according to temperature and altitude 

 

 
P/Pn Temperature 

Altitude 40 °C 45 °C 50 °C 55 °C 

H=0–1000 m 1.00 0.96 0.92 0.86 

H=1000–2000 m 0.96 0.92 0.86 0.79 

H=2000–3000 m 0.92 0.86 0.79 0.72 

H=3000–4000 m 0.86 0.79 0.72 0.64 

Source: Authors 

Conversion of Mechanical Energy 

Maximum power obtained from the hydrokinetic turbine system will be approximately 2.5 kW with 

regard to the law of energy conservation. Since operation of the system is continuous, this will 

potentially increase heat. This means that the alternator’s nominal power must be greater than 2.5 

kVA. 

Multiplying the nominal power by the power factor of the motor produces the output power of the 

alternator system (power factor is between 0.8–1).  

Using these calculations, the alternator characteristics can be as following: 

 Output voltage/frequency: 220 V/50 Hz 

 Output type: AC 

 Rotor speed: 257 rpm 

 Phase number: 3 phase 

 Type: PMG (permanent magnet generator) 

 Pole number: 23 

 Outdoor usage and waterproof ability 

Finally, a customized 50 Hz, 257 rpm, 23 pole alternator system will be suitable to supply the daily 

energy consumption of household electrical appliances. 

Conclusion 
In order to design the hydrokinetic energy generation system, studies were carried out under the 

influence of various design parameters, such as turbine type, geometry, blades, the weight of the 

system, and alternator type. Different turbine geometries can be designed with respect to 

environmental conditions. Literature indicates that an undershot waterwheel system is suitable for our 

application, because it is the most efficient structure when considering tidal water and the location of 

the turbine. Conversion of mechanical energy is provided using an alternator system that is suitable for 

supplying the daily energy consumption of electrical household appliances. For these reasons, a 

hydrokinetic energy generation system has been designed with respect to various design parameters. It 

is possible to modify the design easily for different environmental conditions. 
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AUTOMATING THE CONSTRUCTION OF SELECTED-RESPONSE ITEMS WITH A 
TEXT-TO-ITEMS CONVERTER 

Wojciech Malec1 
 

Abstract: This paper focuses on the role of technology in facilitating the process of language test development 
in online settings. In particular, it takes an in-depth look at one specific step in the entire testing cycle: the 
construction of (selected-response) test items with the aid of the text-to-items converter on WebClass, the 
author’s own online learning management system (webclass.co). The text converter can be used to edit an entire 
set of questions in a single editor pane (similar to a word processor) and then submit them to a parsing script 
which converts them into test items proper. The main advantage of using the converter is time efficiency: instead 
of moving step-by-step from one item to the next (which may be time-consuming), a large number of test items 
can be created in one go. 
UDC Classification: 37 DOI: http://dx.doi.org/10.12955/cbup.v4.866 
Keywords: language testing, web-based test construction, selected-response items, text-to-items converter, 
WebClass. 

 
Introduction 
The advantages of computerized tests over paper-and-pencil tests (PPTs), such as cost saving, 
automated data collection, simplified scoring, immediate reporting, greater measurement efficiency, 
innovative item types, and technological provisions for visually-impaired test takers (Parshall,     
Spray, Kalohn, & Davey, 2002), also apply to web-based tests (WBTs), traditionally defined as 
computer-based tests (CBTs) delivered over the internet (Roever, 2001). In addition to these benefits, 
WBTs may potentially be less time-consuming to construct than traditional PPTs, especially          
when test items are retrieved from an item bank. WebClass (Malec, 2012) offers the possibility          
of creating item banks for storing items that have already been administered and analyzed. In the       
first step, however, individual items have to be constructed, either by being written from scratch         
or by being converted from (pre-formatted) text. The focus of this article is on item writing,          
which “continues to be the most expensive and most time-consuming aspect of test development” 
(Haladyna, 2013, p. 13). In some aspects, such as cloze generation, the system described here can be 
used to create test items automatically (see Gierl & Haladyna, 2013, for more on automatic item 
generation). 
Online Testing 
Online tests can be constructed and delivered in a number of ways. In the simplest form, test items can 
be put in an HTML file, the key included in a JavaScript file, styles and images added, and all of the 
files uploaded to a web host. Students can respond to questions and quickly check their answers by 
clicking a button. Alternatively, the key can be stored in a database, students may respond to questions 
and submit the answers, which can be checked “on the fly” or later downloaded by the teacher for 
marking and analysis. The main drawback of such solutions2 is that they require, at least basic, web 
development skills, and the entire testing cycle can be very time-consuming. A far better option is to 
use an online tool specifically designed for test development. Well-known examples of these, outlined 
by Douglas (2010), include “Hot Potatoes”, “Moodle”, and “WebCT” (now owned by “Blackboard”). 
E-testing on WebClass 
WebClass (webclass.co) is an online learning management system (LMS) incorporating a test 
development component, which includes tools for test authoring, administration, and analysis. The 
system, whose core is made up of a set of PHP scripts and a MySQL database, allows teachers to 
register online classes, in which learners enroll by completing a registration form; construct, 
administer, mark, and analyze tests; and provide feedback, both collective and individual (answer-

                                                        
1 Wojciech Malec, Institute of English Studies, John Paul II Catholic University of Lublin, Lublin, Poland, malew@kul.pl 
2 For examples see http://webclass.co/info/e-testing.php. 



CBU INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 
MARCH 23-25, 2016, PRAGUE, CZECH REPUBLIC  WWW.CBUNI.CZ, WWW.JOURNALS.CZ 
 

 865 

specific). Students who join an online class can take e-tests and quizzes, view the scoring and 
feedback, and access a summary of all assessments with the final aggregate score. 
The Development of Test Items on WebClass3 
The cycle of language test development is traditionally divided into three stages: design, 
operationalization, and administration (Bachman & Palmer, 1996; see also Fulcher, 2010). Writing        
or modifying the actual test items, as well as test compilation, belong to the second stage. In         
general, the typical item development process takes the form of the following cycle on WebClass: 
constructing items, assembling items into test forms, administering the test(s), analyzing the items (on 
the basis of scores), storing selected items in a bank, and importing items from the bank. When 
existing items are retrieved from the bank, they may be modified, as required, and the entire cycle is 
repeated. 
WebClass allows testers to construct items in over a dozen different formats, which can be grouped 
into two broad categories: selected- and constructed-response items. The former include Multiple-
Choice (MC), True-False (TF), Multiple-Choice Cloze (MC-CL), Multiple-Response (MR), and 
Matching (MT) items.4 The main advantage of all selected-response items is that they can be 
objectively scored. These popular items can be used at all levels of proficiency to test a wide range of 
content types, for example English collocations (Malec, 2015), and the principles of their construction 
have received much attention in the literature (see Haladyna, Downing, & Rodriguez, 2002, for a 
review). 
Each MC item consists of the stem, e.g. “The children ___ in the park”, and the options (choices), e.g. 
“was/were/been”. The options include the key (correct answer) and distractors (incorrect choices). 
Although there is evidence that the optimal number of MC options is three (e.g. Bruno & Dirkzwager, 
1995; Landrum, Cashin, & Theis, 1993; Trevisan, Sax, & Michael, 1994), for the purpose of pilot 
testing, it might be useful to have more, simply to identify those distractors which perform best. On 
WebClass, the default number is three, but this may be modified so that up to six options can be 
included in each item. 
Constructing Selected-Response Items Using the Text Converter 
The text converter on WebClass consists of two elements: a text editor and a parsing script. The text 
editor pane opens as a “popup” window from the main test editor; it can be used to edit a piece of text 
and prepare it for the parser to convert into test items proper. Technically, the editor area of the text 
converter is a DIV element with the contenteditable attribute, which means that the content can be 
live-edited directly in the browser. The basic steps in using the text editor pane can be summarized in 
the following way: 

1. Type in or paste some text into the editable area. 
2. Put square brackets around the words that you would like to replace with gaps (e.g. “The book 

is on [the] table”). (TIP: You can simply double-click a word to convert it into a gap.) The 
word in brackets is the key. There can be more words (or phrases) in the gap, separated by a 
forward slash: 
§ MC (up to six): the first one is the key, the others are the distractors. When the test item is 

created, all options are randomized (unless the “Shuffle MC options” checkbox is 
unselected). Example: “The book [is/be/are] on the table”. 

§ MR (no limit): if an option is incorrect, put an asterisk in front of it. Example: “The 
[book/cat/dog/lion/elephant/*clear] is on the table”. 

§ Gap-filling5 (no limit): there are no distractors here, so all of the words must be correct. 
Example: “The [book/radio/dog/bag] is on the table”. 

3. When done, click “Create MC” (for MC items) or “Create FG/MT” (for gap-filling and MT 
items). 

                                                        
3 The sections that follow are a modified version of the tutorial at http://webclass.co/info/formats.php. 
4 In fact, there is one more selected-response item format on WebClass, namely Right-Wrong (RW). However, since it is 
very similar to the TF item format, it is not included here. 
5 These are constructed-response items, but included here for the sake of completeness. 
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Multiple-Choice 
Figure 1 shows three sample sentences in the editor area, each with prepositions of place inside square 
brackets. 
These three sentences (Figure 1) are meant to be converted into a set of MC items, with the square 
brackets as gaps containing the options. When the “Create MC” button is clicked, the parsing script 
first looks for the gaps, around which test items are constructed; the text before and after the gap (the 
stem) is saved in the database as the context for the options (which are replaced with several 
underscore characters). The output of the parser is given in Figure 2. 

Figure 1: The editor pane of the text converter on WebClass 
 

Source: Webclass (a) (n. d.) 

The main test editor illustrated in Figure 2 includes additional features, such as a JavaScript HTML 
editor, which can be used to modify the formatting of the items (e.g., text color and font size) and 
insert multimedia elements (images, audio, and video). It also provides the option of aligning MC 
choices vertically, as well as previewing the test items in their final form (see Figure 3). 

It is worth noting that the system also works in reverse: it can convert existing test items (such as those 
in Figure 2) into (formatted) text, automatically pasted into the text editor pane (Figure 1) for revision 
and modification. 
True-False 

TF items are created in exactly the same way as MC. The only difference is that they have only two 
options, and these are the same for each item. An example is given in Table 1. 

Table 1: The formatting of TF items 
London is the capital of the UK. [true/false] 
Mars is larger than Venus. [t/f] 
Javascript is a markup language. [False/True] 
Dogs are more intelligent than cats. [F/T] 

Source: Author 

As in the case of MC items, the first option is the key. The parsing script recognizes ‘true/false’ and 
‘t/f’ (in either lower or upper case) as TF options. 
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Figure 2: Individual items in the test editor on WebClass 
 

Source: Webclass (b) (n. d.) 
 

Figure 3: Test preview on WebClass 
       

Source: Webclass (b) (n. d.) 
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Multiple-Choice Cloze 
Following the rules of creating standard MC items, the context sentences may be formatted inline (on 
the same line) so that they look like a passage of text rather than a numbered list. If a line break is 
needed, it can be inserted by pressing ENTER where necessary. An example is given in Table 2. 

Table 2: An example of MC-CL 

A postal carrier is working on a new [beat/blow/hit]. He comes to a garden gate marked BEWARE 
[OF/FROM/AT] THE PARROT! He looks down the garden and, [sure/certain/obvious] enough, 
there’s a parrot sitting on its perch. He has a little chuckle to himself [at/on/for] the sign and the 
parrot there on its perch. The mailman opens the gate and walks into the garden. He gets as 
[far/long/closely] as the parrot’s perch, when suddenly, it calls out: “REX, ATTACK!” 

Source: Plannedparrothood (n. d.) 

The parsing script splits the passage into as many individual items as there are gaps in the text, but 
these are joined together again when the test is displayed for the test takers. Additionally, to make the 
test as similar as possible to the original text, the options are given in the form of drop-down lists (see 
Figure 4). 

Figure 4: MC-CL (preview) 
 

Source: Webclass (c) (n. d.) 

The construction of MC-CL can be further automated by means of the “gap-creator” tool in the text 
converter. For example, a passage of text can be used for testing the use of definite and indefinite 
articles in English. With the help of the gap-creator tool, every article in the text can be automatically 
surrounded by brackets, and then two more options can be added to the keyed responses (see 
Figure 5). 

The example in Figure 5 shows that, additionally, the options “[--/a/the]” have been added in selected 
places where no articles should be used. 
Multiple Response 
MR items are also known as Multiple-Correct items. They are similar to MC items in that they also 
consist of a stem and several options. The difference between these formats is that in the case of MC 
there is one (and only one) correct answer, whereas in the case of MR no such restrictions apply. 
What exactly counts as an item in an MR task may be somewhat problematic: is it the stem with all of 
the options or should each option be regarded as a single item? On WebClass, the latter solution has 
been adopted, which means that one point is awarded for each correct decision on every single option. 
If a test consists of five stems, each followed by four options, the maximum number of points to score 
is 20. 

In the text converter, the incorrect choices are preceded by an asterisk, otherwise MR items are 
formatted similarly to MC items (see Table 3). 
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Figure 5: Using the gap-creator tool 
 

Source: Webclass (d) (n. d.) 
 

Table 3: The formatting of MR items 
1. He kept [*handing/giving/paying/*telling] me compliments on my cooking. 
2. I [swallowed/*devoured/*ate/*consumed] my pride and did as I was told. 
3. I recognize his face, but his name [*fails/escapes/*misses/*forgets] me. 
OR: 
1. He kept [*handing] me compliments on my cooking. 
2. [giving] 
3. [paying] 
4. [*telling] 
5. I [swallowed] my pride and did as I was told. 
6. [*devoured] 
7. [*ate] 
8. [*consumed] 
9. I recognize his face, but his name [*fails] me. 
10. [escapes] 
11. [*misses] 
12. [*forgets]  

Source: Author 

However, the way they are displayed for the test takers is quite different (Figure 6). 
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Figure 6: MR items (preview) 
 

Source: Webclass (e) (n. d.) 

Matching 
A single MT item consists of a question (or premise) and a response (to be matched with the question). 
In the text converter, the questions are separated from the responses by means of an empty gap, 
indicated by square brackets (see Table 4). 

Table 4: The formatting of MT items 
1. pay [] attention 
2. run [] a bookshop 
3. drop [] a hint 
4. do [] a favour 
5. make [] the headlines 

Source: Author 

The square brackets are used in this case for the sake of consistency; the parsing script can only 
proceed when a gap is found, and, as mentioned above, the item is created by saving the text preceding 
and following the gap. 

In the main test editor, there are further options for MT items. For example, the test constructor may 
decide not to shuffle the questions (the responses are always shuffled). Moreover, to make the task 
more difficult for the test takers, one or more extra responses can be added (see Figure 7). 
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Figure 7: MT items (preview) 
 

Source: Webclass (e) (n. d.) 

Other Selected-Response Formats 
With standard gap-filling items (not discussed here), we expect test takers to produce their own 
answers. For example, the following sentences are to be completed with prepositions: 

§ They were sitting ____ the café. 
§ The cat is ____ the fence. 

However, the words to be used in the gaps (responses) can be given in the rubric (instruction). This 
makes the task look more like matching than gap-filling, and definitely selected- rather than 
constructed-response. To make it even more “selected-like”, test takers can be instructed to drag-and-
drop the responses into the gaps, instead of typing them in. With the help of the text converter, the 
responses can be added to the rubric automatically simply by selecting the “Add answers for 
dragging” option. An example of such a task is given in Figure 8. 

Figure 8: Drag-and-drop (preview) 
 

Source: Webclass (e) (n. d.) 



CBU INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 
MARCH 23-25, 2016, PRAGUE, CZECH REPUBLIC  WWW.CBUNI.CZ, WWW.JOURNALS.CZ 
 

 872 

Conclusion 
This article has taken an in-depth look at the principles and conventions of constructing selected-
response test items with the aid of the text-to-items converter on WebClass. The converter works as an 
add-on to the main test editor, and its role is to accelerate the process of item writing. Using the text 
editor pane, an entire set of questions can be edited in the same way in which they are edited in a word 
processor. The parsing script then converts the text into test items and stores them in the database. In 
addition, the text converter can be used to automatically generate certain item types, for example, 
cloze passages. The converter also works in the opposite direction: it can retrieve existing items from 
the database and render them as formatted text displayed in the text editor pane. 
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EMG ONSET DETECTION - A HIDDEN FACTOR 

Mateusz Magda1 

 

Abstract: Electromyographic (EMG) examination has gained popularity and was deployed in both practical and 

research fields. This technology enables one to observe the voltage generated by a neuromuscular system and to 

interpret body movements. Over time, it has been proved highly difficult to precisely determine the beginning of 

a muscle contraction. A relatively low signal to noise ratio, which is even smaller in case of a surface 

electromyography (sEMG), complicates this task, and more advanced onset detection algorithms were proposed. 

Despite the existence of statistically advanced algorithms, proposed in recent years, in many cases a manual 

onset detection performed by an EMG specialist remains in use, mainly due to lack of reliable solutions. This 

paper presents a hidden factor, not found in the literature until now, which directly relates subsequent voltage 

values with muscle activity. Observation of this parameter helps detect muscle onset precisely. Combined with 

other statistical factors, it can shed light on a totally new, enhanced branch of muscle onset estimators. This 

study conducts a numerical comparison to follow the hypothesis that the examined factor is correlated with a 

muscle contraction state. 

UDC Classification: 612 DOI: http://dx.doi.org/10.12955/cbup.v4.867 

Keywords: EMG, Muscle, Onset, Detection, Factor.

 

Introduction 

The electromyographic (EMG) signal is an electrical current that can be measured directly inside of a 

muscle tissue after piercing the skin layer. To facilitate wider use of this technology among different 

application areas there appeared a method of measuring this signal on the skin surface which is called 

surface electromyography (sEMG). However, processing the EMG signal captured using this 

technology is a difficult task as the skin layer is rather electrically resistant, and the task of extracting 

information from this signal is challenging. A major and essential task would be creating an automatic 

onset detection method that identifies the onset of a muscle activity as precisely as possible. Even 

though some statistically advanced algorithms exist in the literature, the manual onset detection in 

many areas, such as medicine or rehabilitation, have not been replaced. This is because of a lack of 

reliability. The vast part of existing solutions is tested on mathematical models of an EMG signal, and 

have not been tested on a sufficient amount of sEMG data. Thus, when a specialist deploys such a 

solution, they often find the outcome inadequate. 

This article presents a “hidden factor” that will help in processing sEMG signals efficiently and build a 

robust muscle onset estimator. The factor is based on a dependency between subsequent samples’ 

voltage values. 

Literature Review 

The first attempt of solving the onset estimation problem was presented by Cavanagh and Komi 

(1979). This involved a simple threshold based algorithm that compared electrical current values with 

a previously set threshold and after exceeding the particular value it reported that the muscle has been 

contracted. This solution was vulnerable because a single voltage peak would destroy the entire 

concept. However, this approach opened a series of threshold-based algorithms that are now 

mainstream in this field. The next milestone in this field was from Staude, Flachenecker, Daumer, & 

Wolf (2001), who compared and summarized all major existing methods, and presented a new 

solution, approximated generalized likelihood-ratio detectors step (AGLRstep), as a state of the art 

algorithm. The same year and the same author tested a whitening filter and its influence on the EMG 

signal (Staude, 2001). The results of this study were positive. However, it was generally recommended 

not to apply strong filters in the EMG signal because they would unacceptably deform and shift the 
onset. A critical phenomenon was described by Mezzarane and Kohn (2009), who noticed EMG 

“cross-talks”, which are EMG signals from adjacent muscles cooperating with the observed muscle in 

some particular activities. That interaction hinders the entire EMG signal processing and it was crucial 
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to know whether observations in the electromyogram were specifically a muscle activity or a signal 

noise.  

Signals originating from surrounding muscles are generally lower in voltage, can appear in a moment 

in which we do not expect any electrical activity and are considerably different in characteristics to the 

signal noise. Solnik, DeVita, Rider, Long, & Hortobágyi (2008) presented a way of conditioning the 

sEMG signal with a Teager-Kaiser Energy Operator, which is a type of signal filter that returns 

magnified values of electrical current in place of high values and diminishes the signal in the lower 

parts.  

A formula for calculating a current frame is expressed as follows: 

x (n) = x (n) ^ 2 – x (n-1) * x (n+1)                                                                                  (1)  

where x(n) is the current voltage value 

This gives a solution for a filtered signal that is generally easier to identify the onset, though the whole 

graph becomes distorted and many signal features, including the one presented in this paper, are lost. 

The next solution worth mentioning is a two-stage onset estimator as presented by Drapala, 

Brzostowski, Szpala, and Rutkowska-Kucharska (2012). It consists of two subsequent phases. The 

first phase was called the initial detection and the second - specific detection. The idea of dividing the 

onset estimation into two separate blocks seemed sound and well-reasoned because of the need for 

delivering a robust solution.  

Rodriguez-Falces, Navallas, and Malanda (2012) in their chapter “EMG Modeling” described several 

approaches for presenting the EMG signal. Two mathematical models of an EMG signal are of interest 

to this study. The first, presented by Farina, Mesin, Martina, and Merletti (2004) is a cylindrical EMG 

model with an enhanced version of this model proposed soon after by Lowery, Stoykov, Dewald, and 

Kuiken (2004). This model was a 3-dimensional type, based on the magnetic resonance imaging 

(MRI) technology and could consider the influence of blood flow within the human arm in the EMG 

signal. Depending on the application one could consider the importance of various criteria. In some 

cases, implementing a Pareto optimality may allow “uniting efficiency and justice” (He, 2011). 

Tartakovsky, Nikiforov, and Basseville (2014) wrote about sequential analysis and changepoint 

detection, proposing several methods that might be deployed in the area of EMG onset detection, that 

might be divided into two groups. The first group of presented solutions was the probability–based 

Bayesian detector and the second, the statistically based algorithms similar to the AGLRstep 

mentioned above. 

Among the sources mentioned, there were many different techniques that could directly solve the 

problem of muscle onset detection. None, however, are accurate enough to replace the manual onset 

detection that takes place in many applications. Where both high accuracy and high reliability are 

required, existing solutions tend to fail. High accuracy is achieved at the expense of robustness in 

particular solutions. The majority of existing onset estimators deploy moving window-frame 

mechanisms that can provide one with reliable solutions. In this respect, instead of measuring a single 

value of a current voltage one can measure some type of a statistical factor on a wider range of frames. 

An example is measuring the mean value or variance of 150 subsequent frames and reporting the onset 

whenever it has exceeded particular threshold. This avoids identifying an activity prematurely and 

confusing a single frame of relatively high current value with a signal onset. A high value of particular 

frame or small group of frames can arise from signal noise or EMG cross-talk from another muscle, as 

Mezzarane and Kohn (2009) has proven. This study will measure a statistical factor on a range of 150 

voltage samples of a muscle activity to reliably identify the exact frame to be marked as the precise 

beginning.  

A Hidden Factor 

Widening a window frame, one can increase the chance of indicating the onset in the correct region, 

but, at the same time, decrease the precision of a result. A “hidden factor” presented in this paper, 

along with other concepts described in the discussion, may help achieve higher accuracy with sound 

level of robustness.  
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The hidden factor, which involves multiplication of three subsequent samples, shows where a muscle 

has begun its activity. The hidden factor was captured during a long-term observation of sEMG signals 

and is based on the fact the activity state of a muscle that can be observed with larger differences 

between subsequent samples of an electrical current, measured on the skin surface. Comparing this 

with the resting state where these measurements are much closer in value we can deduct about the 

muscle state. The difference is magnified when values lower than one are multiplied. Multiplying by a 

number between “0” and “1” decreases the total value. To illustrate this outcome, consider an example 

of two operations, powering the value of 0.2 mV and the number of 0.02 mV, where the result of the 

first operation will be 0.04 mV, while that of the second will be 100 times lower and equal to 0.0004 

mV. This outcome facilitates the onset detection. The assumption has been made that the muscle 

activity does not take place in the first 75 nor in the last 75 milliseconds of signal. Placing a 

pseudocode of an algorithm is considered a clear way of presenting an idea. Thus, the solution 

proposed in this paper is described in such a way below. 

Calculating a hidden value involves the following pseudocode: 

for m = windowSize / 2 : size(emg) – windowSize / 2 

      for n = m - windowsize / 2 : m + windowSize / 2 

            if abs(emg(n) - emg(n+1)) > meanSignalValue/3 

                  hiddenValue(m) += abs(emg(n)) * abs(emg(n+1)) * abs(emg(n+2)) 

            end 

      end 

end 

 

Selecting the onset moment: 

 

for i=1:size(emg) 

      if emg(i) > hiddenValueMean/5  

            onset = i + windowSize/2; 

      end 

end 

Where: 

emg is the examined emg signal 

windowSize = 150 

It can seem an enormous drawback to move an obscure window frame in the algorithm to a place 

where one needs for it to mark the exact onset. It is problematic because a single sample in this 

solution represents a wider window frame on which the particular statistical value has been measured. 

It is unclear whether one should mark the beginning, the middle, or the end of a frame as an onset. 

Since changes in the signal amend the statistical factors rapidly, the option is to mark the end of a 

frame as the beginning of a change in the signal. Figure 1 illustrates the situation of a moving frame, 

passing progressively from the beginning of a signal with the position where change is detected shaded 

in green. It is logical to mark the onset at the end of a frame because this is where the change is 

signaled in the electrical current. 

Data and Methodology 

Data were collected at the University of Physical Education in Wroclaw. Part of the data were 

precisely described by Szpala, Rutkowska-Kucharska, and Drapala (2014) in an article describing 

electromechanical delay (EMD). The dataset consisted of 2142 signals from 357 trials, recorded over 
30 examinations during two days. The sEMG signals were recorded on the skin surface using six pairs 

of electrodes and one reference electrode, placed in the electrically passive location. 

A count of 240 signals recorded in muscle cells of the erector spinae, were selected for examination in 

this study. These had been shown to be problematic. All sEMG signals had their onset marked by a 

specialist before research commenced. All signals were processed by the same algorithm. Indicated 

onsets were compared to manually marked ones, the differences were calculated and final results 

prepared. 
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Figure 1: sEMG and a moving frame (green section) 

 

Source: Author 

Results and Discussion 

Results of testing the hidden factor as an onset estimator showed a single factor designed as a 

subsidiary element had a satisfactory level of accuracy. Figure 2 shows the values of sEMG signals 

(on the left) and their corresponding hidden factor on the right. Comparing the two columns a 
correlation seems evident. The table 1 presents the actual results. 

Figure 2: sEMG in millivolts and responding hidden factor graphs. Time given in milliseconds. 

 

Source: Author 

Table 1 shows that over half the estimations were pointed closer than 100ms from the actual onset. 

Only 7% of the total estimations were pointed further than 400ms from that point. The solution has 

potential as a subsidiary criterion in a more advanced algorithm. The overall mean error rate for this 

algorithm was 7.86 ms. 
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Table 1: Error distribution 

|Mean error| Number of cases Percentage 

<50ms 73 30.42% 

<100ms 60 25.00% 

<200ms 75 31.25% 

<400ms 15 6.25% 

>400ms 17 7.08% 

Total 240 100.00% 
 

Source: Author 

The histogram (Figure 3) shows the distribution of all errors produced by the algorithm. It is noted that 

no automatic parameter fitting solution was used and thus, the results might be greatly improved by 

simply shifting the onset. The outliers are shown in the left part of the chart. These were most 

probably the EMG signals violated by cross-talks from other muscles and such cases need more 
specific treatment. However, the outliers were included to show that some problems still exist. The 

histogram shows that, in general, the algorithm identified the onset prematurely. We conclude that by 

improving the parameter fitting process, results would be enhanced and reflected in the histogram.  

Figure 3: Histogram of error values 

 

Source: Author 

Conclusion 

The results clearly show that multiplying differences between subsequent samples can assist EMG 

onset detection. Over 55% of all signals were assessed with accuracy higher than 100 ms. This process 

could be used to replace the signal filter because it does not shift the actual moment of muscle activity 

as in case of other solutions. Outliers visible on the histogram (Figure 3), though low in number 

(7.08% of total results), indicate problems still exist. Combining the hidden factor with another 

criterion of EMG onset detection could produce a more robust solution. Thus, the presented 

phenomenon should be considered as part of a larger solution rather than a standalone algorithm for 

onset detection. 

Furthermore, not only two or three subsequent values but more samples might be considered useful 

and help distinguish states of an examined muscle. Nevertheless, increasing the number of samples 

will reduce accuracy because identifying the sample of the actual beginning from a larger set is more 
problematic. In addition, the presented hidden factor might be useful in bio realistic mathematical 

models as an additional factor, increasing reliability. To increase robustness of an estimator solution, a 

mixture of detection by mathematical modeling and statistical analysis could be considered. In the 

application areas that allow for extended processing, the initial indication could focus on a moving 

frames method, separating the region of an onset from the whole signal. In the second phase, an 

isolated onset zone could be used to divide signal into two sections, one when the muscle is resting 

and the other when it is activated. This could mean applying the classification methods known within 

the artificial intelligence realm. 
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SYNTHESIS EVALUATION AND QUANTUM MECHANICAL 
CHARACTERIZATION OF CYCLOHEXYLAMINE CONTAINING  

DERIVATIVES OF METHYLXANTHINE 
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Abstract: The synthesis of methylxanthine derivatives could provide a sound approach to developing new 

analogues with similar or novel pharmacological profiles. The synthesis of six new compounds: two derivatives 

of 8-substituted-1,3,7-trimethylxanthine and four derivatives of 1-propyl-3,7-dimethylxanthine containing a 

cyclohexyl fragment, are presented. The structures were confirmed by elemental analyses using Furrier 

Transform Infrared Spectroscopy (FTIR) and Nuclear Magnetic Resonance (NMR) spectral data. The chemical 

reactivity of the new molecules was assessed, based on computed values for their electrophilicity index, 

molecular hardness, and chemical potential. The structures were identified as hard molecules, relatively inert to 

electrophilic attack, whereas Compound10d was outlined as the most prominent for accepting electrons. 

UDC Classification: 615.3 DOI: http://dx.doi.org/10.12955/cbup.v4.868 

Keywords: 1 or 8- substituted methylxanthines, structural analysis, spectral analysis. 

 
Introduction 

Xanthine derivatives are of great interest in terms of their various pharmacological activities, which 

allow for their application in therapy, mainly as psycho- and respiratory-analeptics, bronchodilators, 

and diuretics (Persson, 1985). Some asymmetrically substituted xanthines are useful for treating 

central nervous system (CNS) diseases such as Alzheimer’s type dementia (Boehringer Ingelheim KG, 

1995). The investigation of the structure-activity relationships for methylxanthines is one approach 

establishing the role of substituents in the emergence of different types of biological activity (Persson, 

1985). Another approach in developing new analogueswith similar or novel pharmacologicalprofiles is 

the synthesis of methylxanthinederivatives. 

In a number of cases, the mechanism of action of methylxanthines and their derivatives is complex, 

and not fully established. The most probable hypothesis connected with this is that it occurs through 

either concurrent inhibition of the adenosine receptors or inhibition of the enzyme phosphodiesterase 

(Daly, Butts-Lamb & Padgett, 1983; Daly,Padgett,& Shamim, 1986; Ride, Farghaly,& Ashour, 1977; 

Kakiuchi, Yamazaki, Teshima, Uenishi & Miyamoto, 1975; Faulds,Chrisp, & Buckley, 1991).  

In the search for new compounds with improved bronchodilating properties and lowered toxicity, a 

quantitative structure-activity relationships (QSAR) study investigated a series of xanthine derivatives 

containing a cyclohexylamine fragment in the side chain, by applying the Optimized Approach Based 

on Structure Indices Set (OASIS; Mekenyan &Bonchev, 1986). For this, two new compounds were 

outlined, and these yielded the beginning of a series of new methylxanthine derivatives, possessing a 

cyclohexylamine fragment in the side chain at N1 and C8 positions (Mekenyan, Stoyanova, Kamenska, 

Davkov, & Peikov, 1993). 

The aim of this study is to introduce a cyclohexylamine residue at N1 and C8 positions of the 

methylxanthines, and to evaluate the influence of these changes on certain physicochemical properties 

of the obtained structures. In order to achieve this, various derivatives of 1-substituted and 8-

substituted methylxanthines were prepared and the syntheses thereof were investigated. 
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Experiment  

Chemistry 

The necessary reagents were purchased from Fluktuierende Kaskade (FLUKA) and used without 

further purification. The corresponding melting points were measured in degrees Celsius (°C) and then 

corrected (Büchi 535). The Furrier Transform Infrared Spectroscopy FTIR spectra in the region 400–

4000 cm-1 were recorded on a FT-IR Nicolet iS10 spectrophotometer in Nujol and the 1H Nuclear 

Magnetic Resonance (1H-NMR) spectra were recorded at ambient temperature on a Bruker Avance 

DRX 250 (250 MHz) spectrometer in dimethylsulfoxide (DMSOd). Chemical shifts were expressed as 

 values in parts per million (ppm) against tetramethylsilane (TMS) as an internal reference; the 

coupling constants were expressed in Hertz (Hz). Analytical thin-layer chromatography (TLC) was 

used, performed on a DCAlufolien Kieselgel 60 F254 (Merck; 0.20 mm sheets) using a mobile phase 

with volumetric parts of 25% ammonium hydroxide: acetone: chloroform: ethanol (1:3:3:4), detected 

at the ultraviolet (UV) wavelength, 254 nm. The yields were based on an analytically pure product and 

no effort was made to optimize the yields. 

For synthesis of the necessary intermediates, the following is the list of the intermediates with the 

applied literary methods: 

 Synthesis of 8-bromo-1,3,7-trimethylxanthine (Compound 2) 

Gagausov, Peikov, Davkov, & Sharankov (1987) proposed a method for synthesis of 8-bromo-

methylxanthines, which was applied to obtain Compound 2 with specifications of a yield of 

79% and melting point (mp; ethanol) 206–208 ºС. 

 Synthesis of 8-(2-hydroxyethylamino)-1,3,7-trimethylxanthine (Compound 4) and 8-(2-

chloroethylamino)-1,3,7-trimethylxanthine (Compound 5) 

The Peikov,Zlatkov, Gagauzov, & Kalinkova (1990) method was applied to obtain 

Compounds4 and 5. 

 Synthesis of 1-(3-chlorodopropyl)-3,7-dimethylxanthine (Compound 8) and 1-(3-iodopropyl)-

3,7-dimethylxanthine (Compound 9) 

The needed halogen derivative was synthesized from the corresponding sodium salt of the 

initial theobromine, according to the methodology presented in Peikov,Sidzhakova,& 

Gagausov (1988).  

For the synthesis of the new derivatives, the following lists the derivatives with the applied methods: 

 Synthesis of 8-(N-methyl-N-cyclohexyl)-amino-1,3,7-trimethylxanthine (Compound 3) 

In a Kjeldahl flask, 0.01 mol of 8-bromo-1,3,7-trimethylxanthine and 0.01 mol of N-

methylcyclohexylamine were mixed. This mixture was heated for 150 min at 100 oC. After 

cooling to room temperature, a glassy mass was obtained and this was further processed with 

acetone while heating. After cooling, crystals from the corresponding hydrobromide salt were 

obtained, which were further recrystallized from ethanol/acetone. The specifications included a 

yield of 2.6g (69%); IR (cm-1): 1704 (С = 0),1668 (С = 0), 1602, 1545, and 1525 (С = С, 

С = N);1H-NMR (DMSOd6): 3.64 (s; 3H; CH3 -7th position); 3.34 (s; 3H; CH3 –Nth position); 

3.17 (s; 3H; CH3 -3rd position); and 1.11–1.76 (m; 11H; cyclohexyl);13C NMR (DMSOd6): 

25.6 (C-5′), 26.7 (C-3′ and C-4′), 27.9, 29.6, 31.2 (C-2′ and C-6′), 33.0, 35.0, 57.6 (C-1′), 107.5 

(C-5), 146.4 (C-4), 151.25 (C-2), 155.2 (C-6), and 156.5 (C-8);С15Н23N5O2 (305.38); % 

calculated: C 59.00, H 7.59, and N 22.93; and % found: C 58.85, H 7.60, and N 22.85. 

 Synthesis of 8-[2-(N-methyl-N-cyclohexyl)-aminoethyl]-1,3,7-trimethylxanthine (Compound 

6) 

In a Kjeldahl flask, 0.01 mol of 8-(2-chloroethylamino)-1,3,7-trimethylxanthine and 0.01 mol 

of N-methylcyclohexylamine were mixed. This mixture was heated for 150 min at 100 oC. 

After cooling to room temperature, a glassy mass was obtained and this was further processed 

with acetone under heating. After cooling of the latter, crystals from the corresponding 

hydrobromide salt were obtained and these were further recrystallized with ethanol/acetone. 
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The specifications included a yield of 2.4g (71%); IR (cm-1): 1707 (С = 0),1682 (С = 0), 

1605, 1555, and 1525 (С  = С, С = N);1H-NMR (DMSOd6): 3.64 (s, 3H, CH3 -7th position); 

3.34 (s; 3H; CH3 -1sth position); 3.17 (s; 3H; CH3 -3rd position); and 1.11–1.76 (m; 11H; 

cyclohexyl);13C NMR (DMSOd6): 26.0 (C-5′), 25.0 (C-3′ and C-4′), 28.0, 31.9, 31.3 (C-2′ and 

C-6′), 37.4, 42.9, 54.8, 63.6 (C-1′), 108.3 (C-5), 147.2 (C-4), 151.2 (C-2), 154.8 (C-6), and 

152.1 (C-8);С17Н28N6O2 (348.48); % calculated: C 58.60, H 8.10, and N 24.12; and % found: 

C 58.45, H 8.02, and N 24.02. 

 General procedure for the preparation of derivatives, 10a, 10b, 10c, and 10d, containing 

cyclohexylamine residue 

An amount of 1-(3-iodopropyl)-3,7-dimethylxanthine (0.01 mol) and 0.01mol of the 

corresponding amine were mixed in a suitable round-bottom flask. The reaction mixture was 

heated at 100Сwhile stirring for 30 to 60 minutes, depending on the used amine. After 

cooling to room temperature, a glassy mass was obtained that was processed with acetone 

under heating. After cooling, crystals from the corresponding hydrogeniodine salt were 

obtained and these were further recrystallized with ethanol/acetone. The obtained structures 

were further elucidated with FTIR and 1H-NMR analysis, and their purity was confirmed for 

their corresponding melting points and TLC-characteristics. 

 Synthesis of 1-[3-(cyclohexylamino)-propyl)-3,7-dimethylxanthine (Compound 10a) 

The specifications included a yield of 3.7g (60%); IR (cm-1): 1703 (С = 0),1656 (С = 0), 

1603, 1547, and1545 (С = С, С = N);1H-NMR (DMSOd6): 12.47 (s; 1H; NH); 7.61 (s; 1H; 

8th position: xanth); 3.83 (d; 2H; N1-CH2;J = 2.67 Hz); 3.74 (s; 3H; CH3 -7th position); 3.32 (s; 

3H; CH3 -3rd position); 2.68 (d; 2H; N-CH2;J = 2.67 Hz); 2.47 (q; 1H; 1sth position: cyclohexyl-

N); 1.87 (m; 2H; CH2CH2CH2); 1.48 (m; 4H; 2nd and 6th position: cyclohexyl); 1.47 (m; 4H; 3rd 

and 5th position: cyclohexyl); and 1.35 (d; 2H; 4th position: cyclohexyl); 13C NMR (DMSOd6): 

25.6 (C-5′), 26.1 (C-3′ and C-4′), 28.3, 28.6, 31.7 (C-2′ and C-6′), 31.5, 42.5, 45.1, 59.5 (C-1′), 

107.8 (C-5), 142.5 (C-4), 143.8 (C-8), 155.3 (C-2), and 156.7 (C-6);С16Н25N5O2 (319.41); % 

calculated: C 60.17, H 7.89, and N 21.93;and% found: C 59.95, H 7.77, and N 21.86. 

 Synthesis of 1-[3-(N-methylcyclohexylamino)-propyl)-3,7-dimethylxanthine (Compound 10b) 

The specifications included a yield of 2.5g (54%); IR (Nujol): 1707 (С = 0),1663 (С = 0), 

1603, 1573, and 1520 (С = С, С = N);1H-NMR (DMSOd6): 7.61 (s; 1H; 8th position: 

xanth); 3.83 (d; 2H; N1-CH2;J = 2.67 Hz); 3.74 (s; 3H; CH3 -7th position); 3.32 (s; 3H; CH3 -3rd 

position); 2.72 (d; 2H; N-CH2;J = 2.67 Hz); 2.46 (q; 1H; 1sth position: cyclohexyl-N); 2.24 (s; 

3H; N-CH3); 1.93 (m; 2H; CH2CH2CH2); 1.58 (m; 4H; 2nd and 6th position: cyclohexyl); 1.48 

(m; 4H; 3rd and 5th position: cyclohexyl); and 1.36 (d; 2H; 4th position: cyclohexyl); 13C NMR 

(DMSOd6): 25.9 (C-5′), 24.9 (C-3′ and C-4′), 26.3, 30.2, 31.4 (C-2′ and C-6′), 31.5, 42.5, 43.0, 

52.8, 65.8 (C-1′), 107.9 (C-5), 142.5 (C-4), 147.3 (C-8), 155.2 (C-2),and156.5 (C-

6);С17Н27N5O2 (333.43); % calculated: C 61.24, H 8.16, and N 21.00; and % found: C 60.96, 

H 8.00, and N 20.87. 

 Synthesis of 1-[3-(N-ethylcyclohexylamino)-propyl)-3,7-dimethylxanthine (Compound 10c) 

The specifications included a yield of2.3g (49%); IR (cm-1): 1703 (С = 0),1654 (С = 0), 

1600, 1542, and 1507 (С = С, С = N);1H-NMR (DMSOd6): 7.61 (s; 1H; 8th position: 

xanth); 3.83 (d; 2H; N1-CH2;J = 2.67 Hz); 3.74 (s; 3H; CH3 -7th position); 3.32 (s; 3H; CH3 -3rd 

position); 2.77 (d; 2H; N-CH2;J = 2.67 Hz); 2.72 (m; 2H; N-CH2CH3); 2.47 (q; 1H; 1sth 

position: cyclohexyl-N); 1.93 (m; 2H; CH2CH2CH2); 1.64 (m; 4H; 2nd and 6th position: 

cyclohexyl); 1.49 (m; 4H; 3rd and 5th position: cyclohexyl); and 1.35 (d; 2H; 4th position:  

cyclohexyl); 13C NMR (DMSOd6): 11.5, 26.0 (C-5′), 25.5 (C-3′ and C-4′), 28.3, 30.1 (C-2′ and 

C-6′), 30.7, 31.5, 42.9, 46.3, 52.9, 67.4 (C-1′), 107.9 (C-5), 142.5 (C-4), 143.7 (C-8), 155.3 (C-

2), and 156.7 (C-6);С18Н29N5O2 (347.46); % calculated: C 62.22, H 8.41, and N 20.16; and % 

found: C 62.05, H 8.33, and N 20.08. 
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 Synthesis of 1-[3-(N,N-dicyclohexylamino)-propyl)-3,7-dimethylxanthine (Compound 10d) 

The specifications included a yield of2.2g (42%); IR (cm-1): 1699 (С = 0),1652 (С = 0), 

1600, 1571, and 1550 (С = С, С = N);1H-NMR (DMSOd6): 7.60 (s; 1H; 8th position: 

xanth); 3.84 (d; 2H; N1-CH2;J = 2.67 Hz); 3.73 (s; 3H; CH3 -7th position); 3.32 (s; 3H; CH3 -3rd 

position); 2.90 (d; 2H; N-CH2;J = 2.67 Hz); 2.48 (q; 2x1H; 1sth position-cyclohexyl-N); 1.94 

(m; 2H; CH2CH2CH2); 1.65 (m; 2x4H; 2nd and 6th position: cyclohexyl); 1.48 (m; 2x4H; 3rd and 

5th position: cyclohexyl); 1.35 (d; 2x2H; 5th position: cyclohexyl); and 0.99 (m; 3H; N-

CH2CH3); 13C NMR (DMSOd6): 26.0 (C-5′ and C-5”), 25.1 (C-3′, C-3”, C-4′, and C-4”), 28.3, 

31.2, 32.4 (C-2′, C-2′′, C-6′, and C-6′′), 43.1, 49.5, 65.1 (C-1′ and C-1′′), 107.8 (C-5), 142.5 (C-

4), 143.8 (C-8), 155.2 (C-2), and 156.7 (C-6);С22Н35N5O2 (401.55); % calculated: C 68.81, H 

8.79, and N 17.44; and % found: C 68.85, H 8.68, and N 17.05. 

Results and Discussions 

The targeted 8-substituted derivatives of 1,3,7-trimethylxanthine, containing a cyclohexylamino 

residue (Compounds 3 and 6) were obtained from 8-bromocaffeine using the literary method in 

Gagausov and associates (1987), and according to the scheme given below (Figure 1): 

Figure 1: General scheme for synthesis of 8-substituted 1,3,7-trimethylxanthine derivatives, 

containing cyclohexylamino residue 
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Source: Author  

The amination of 8-bromocaffeine ((2), Figure 1) with the corresponding amino alcohol was carried 

out at temperature of 130С, in the absence of solvent, with the reaction time established as15–25 

min. The running of the process was followed by TLC control until exhaustion of the reagents. This 

method ensured high yields of the obtained 8-(hydroxyethyl)-aminocaffeine ((4), Figure 1). The 

isolated caffeine derivative was processed with thionyl chloride to obtain the corresponding halogen 

derivative ((5), Figure 1), which further interacted with the chosen cyclohexylamine to produce the 

target derivative ((6), Figure 1). The reaction ended with close to quantitative yields. 

The next synthetic scheme (Figure 2) represents the synthesis of the cyclohexylamino containing 

derivatives of 1-propyl-3,7-dimethylxanthine,10a, 10b, 10c and10d, as follows: 

Figure 2: General scheme for synthesis of derivatives of 1-propyl-3,7-dimethylxanthine, containing a 

cyclohexylamino residue 
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The chemical structures and certain physicochemical properties of the studied N1 or C8 substituted 

derivatives are presented in Table 1. 

Table 1: Chemical structures and certain physicochemical properties of the obtained N1 or C8 

substituted derivatives 

Compound 

ID 
R Molecular 

weight 
(g/mol) 

Melting 

point 
(oC) 

Yield 
(%) 

3 CH3 305.38 132–133 69 

6 CH3 348.48 161–162 71 

10a H 319.41 214–217 60 

10b CH3 333.43 190–193 54 

10c C2H5 347.46 188–189 49 

10d cyclohexyl 401.55 180–183 42 
 

Source: Author 

As the melting point of theobromine is 357 oC, it became apparent that this temperature declined when 

the substituent was at position N1, whereas the presence of the alkyl group in the N-atom of the side 

chain led to a larger decrease in the melting points of the corresponding compounds,10b and10c. The 

length of this alkyl residue had no significant influence on the value of the decrease.  

Considering the melting point of caffeine is 238 oC, similar observations to those stated above can be 

made for caffeine. Since there was an apparent decline in the temperatures for derivatives, Compounds 

3 and 6 in the presence of a longer alkyl side chain at C8, led to a lower decrease in the melting point. 

These effects may be explained by the dependence of the corresponding polarity of the “R” substituent 

(Avadanei et.al., 2011). 

The obtained compounds were characterized by microanalyses using FTIR and NMR spectrometry, 

and the results were consistent with those for the examined structures 3, 6, 10a-d.  

The IR spectra of the obtained 1-propyl-3,7-dimethylxantheine and 8-substituted 1,3,7-

trimethylxanthine derivatives, which contained a cyclohexyl residue in the region 4000cm-1 to 400cm-

1, exhibited several characteristic bands. The absorption bands 3555–3267cm-1 are ascribable to 

symmetrical and anti-symmetrical stretching vibrations of NH groups, presented in the spectra of the 

studied derivatives containing a cyclohexylamino residue. Complex and broad bands, in the region 

3100–2810cm-1, were observed in the spectra of the studied compounds. These bands were assigned to 

the out-of-plane and in-plane asymmetric and symmetric CH2 and CH3 stretching vibrations, 

respectively. These assignments appeared due to the incorporated cyclohexyl substituents and are 

supported in literary data (Silverstein, 1981). The two strong bands at 1652 – 1703cm-1 were ascribed 

to stretching vibrations of two carbonyl groups in the xanthine ring. The band of bending vibration of 

NH – group (amide II) was in the 1603–1549cm-1 region where stretching vibrations of C4=C5 and 

C8=N9 bands from the xanthine ring appear, though appearing stronger than these latter bands. The 

absorption bands at about 1377cm-1 were ascribed to skeletal vibrations of xanthine ring. Our 

investigations showed that the stretching vibrations of C=N and C–N bonds had the greatest 

contribution to these vibrations. Three bands of absorption were observed in this region of the spectra 

of the studied compounds, and may be due to the solid–state effects (Czuchajowski & Eckstein, 1967). 

The 1H and 13C-NMR data determined the proposed structures of the investigated compounds.  

In an attempt to establish dependencies between the molecular geometry, i.e., the calculated electro-

optical parameters and the compound’s structure, the synthesized compounds were subjected to 

theoretical analysis. The full optimization of the molecular geometry of the studied structures was 

performed with the program VEGAZZ ver. 3.0.1.22 (http://nova.colombo58.unimi.it/) using PM7 

semi empirical method (Stewart, 2013). 

The obtained computed values for certain molecular parameters are shown on Table 2. 
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Table 2: Computed molecular parameters for the new compounds 

Compound 
Properties 

3 6 10a 10b 10c 10d 

Total energy (E) (kcal/mol) -90203 -102472 -93808 -97386 -100979 -114708 
Dipole moment (p) (D) 4.196 4.401 4.009 3.568 2.976 3.141 
HOMO (eV) -8.775 -8.707 -8.950 -8.658 -8.810 -8.586 
LUMO (eV) -0.253 -0.260 -0.341 -0.377 -0.362 -0.323 
Surface area (Å2) 521.27 601.18 581.07 554.93 584.45 661.47 
Volume (Å3) 891.37 1032.38 974.96 975.90 1026.09 1171.28 
Hidration energy (HE) 

(kcal/mol) 
0.54 -1.31 -2.02 -0.57 -0.25 -0.08 

Log P 1.40 1.02 0.19 0.56 0.90 2.14 
Refractivity (R) (Å3) 83.96 96.69 88.61 93.91 98.65 114.92 
Polarizability (α) (Å3) 32.29 37.32 34.13 35.97 37.80 44.37 
Mass (amu) 305.38 348.45 319.41 333.43 347.46 401.55 

 

Source: Author 

A graphical representation of the deviation in the highest occupied molecular orbital (HOMO) values 

(eV), computed by HyperChem 8.0.6, is given in Figure 3. The presence of a secondary N-atom in the 

structure of Compound 10a yielded the lowest HOMO value, and this indicated it was the most stable 

compound. However, the highest HOMO energy values were observed with substitution in the N-atom 

with alkyl-and cycloalkyl substituents, whereas the highest HOMO value was observed with 

Compound10d, containing dicyclohexylamine residue. 

Figure 3: Computed value of highest occupied molecular orbital HOMO (eV) for the studied 

compounds 

 

 
 
3: 8-(N-methyl-N-cyclohexyl)-amino-1,3,7-trimethylxanthine 
6: 8-[2-(N-methyl-N-cyclohexyl)-aminoethyl]-1,3,7-trimethylxanthine 
10a: 1-[3-(cyclohexylamino)-propyl)-3,7-dimethylxanthine 
10b: 1-[3-(N-methylcyclohexylamino)-propyl)-3,7-dimethylxanthine 
10c: 1-[3-(N-ethylcyclohexylamino)-propyl)-3,7-dimethylxanthine 
10d: 1-[3-(N,N-dicyclohexylamino)-propyl)-3,7-dimethylxanthine 

Source: Author 
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Certain dependencies of the calculated and presented parameters from the chemical structure and 

electronic characteristics of the compounds were identified (Table 2). A linear dependency of the 

computed total energy from the polarizability was established, as presented on Figure 4. It was 

observed, that the basicity of the N-atom in the side chain of the substituent, at Position 8 in the 1,3,7-

thrimethylxantine core, had a strong influence on this dependency, while its strong increase or 

decrease led to deflections from the linearity.  

Figure 4: Computed value of total energy (kcal/mol) vs molecular polarizability for the studied 

compounds 

 

 
 

Source: Author 

The proposed model was sound, considering the value of the R2 was close to 1. 

Some molecular parameters for the newly synthesized derivatives, like electrophilicity index, chemical 

potential and molecular hardness, were computed using data in Table 2 to assess their chemical 

reactivity. The obtained values are presented in Table 3. 

Table 3: Chemical potential, hardness, and electrophilicity index of the compounds estimated using 

data from Table 2 

Compound HOMO LUMO HOMO-LUMO μ  s ω 

3 -8.775 -0.253 8.522 -4.51 8.52 0.50 1.20 

6 -8.707 -0.260 8.447 -4.48 8.45 0.50 1.19 

10a -8.950 -0.341 8.609 -4.65 8.61 0.50 1.25 

10b -8.658 -0.377 8.281 -4.52 8.28 0.50 1.23 

10c -8.810 -0.362 8.448 -4.59 8.45 0.50 1.24 

10d -8.586 -0.323 8.263 -4.45 8.26 0.50 1.20 
 

HOMO: highest occupied molecular orbital 
LUMO: lowest unoccupied molecular orbital 

Source: Authors 

The electrophilicity index (ω) is a useful descriptor, which represents the tendency of a molecule to 

accept electrons and is defined by the following equation:  

 

𝜔 =
𝜇2

2𝜂
  (1) 

where ω is the electrophilicity index; μ is the chemical potential and  is the hardness. 

y = -0,0213x - 0,2281

R² = 0,8664
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High values of μ and ω establish the molecule as a strong electrophile, while low values of μ and 

ω identify it as a strong nucleophile (Srivastava et.al., 2012). 

The calculated ω values for the elucidated compounds were comparable, indicating all molecules had 

equal capacity to absorb electrons. 

Another informational descriptor for the chemical reactivity of a molecule is the chemical potential 

(μ). In the present work, μ was calculated, using the formula: 

 

𝜇 =
𝐻𝑂𝑀𝑂+𝐿𝑈𝑀𝑂

2
 (2) 

where μ is the chemical potential, HOMO stands for the highest occupied molecular orbital and 

LUMO stands for the lowest unoccupied molecular orbital. 

The obtained values followed the tendency expressed for the electrophilicity index and confirmed the 

comparability in the potency of the newly synthesized 1-propyl-3,7-dimethylxanthines or 8-substituted 

1,3,7-trimethylxanthines containing a cyclohexyl residue to accept electrons. 

The hardness () is a direct measure of the electrophilic stability of the molecule and is defined by the 

equation (3): 

𝜂 =
𝐿𝑈𝑀𝑂−𝐻𝑂𝑀𝑂

2
  (3) 

This parameter indicates the resistance of the molecule to charge transfer. In general, a molecule with 

a high value of , will show an inert characteristic of electrophilic attack (Ayres & Parr, 2000). The 

descriptor that is opposite in meaning, the softness (s), is described by the equation (4): 

𝑠 =
1

2𝜂
  (4) 

which measures the tendency of a charge transfer. Therefore, a molecule with a low value of s is 

expected to be stable under electrophilic attack. Thus, the computed  and s values for the discussed 

structures determine the ability of a compound to attract electrons (Srivastava et.al., 2015). The 

obtained results for the ability of the discussed structures to attract electrons are in order 10a > 3 > 6 = 

10c > 10b > 10d, showing Compound 10d as most prominent. 

The HOMO/LUMO gap is a measurement of the redox potential and has been used to determine the 

bioactivity of the intramolecular charge transfer (Arivazharan & Senthil Kumar, 2012). According to 

this approach, the lower negative HOMO energies and the negative values of the LUMO energies 

correspond to compounds with reductive properties. A large value of the gap refers to large excitation 

energies and is characteristic of “hard” molecules. This study’s results for the hardness () indicated 

the studied compounds can be accepted as hard molecules. 

Conclusion 

Six new derivatives of 1-propyl-3,7-dimethylxanthine and 8-substituted 1,3,7-trimethylxanthine 

containing a cyclohexylamino residue, were synthesized.The obtained molecules were characterized 

by microanalyses, using FTIR and NMR spectrometry, and the results were consistent with the 

assigned structures. The chemical reactivity of the obtained compounds was assessed, using molecular 

parameters, such as the electrophilicity index, chemical potential, and molecular hardness. The results 

indicate that all molecules had equal capacity to absorb electrons, while Compound 10d (1-[3-(N, N-

dicyclohexylamino)-propyl)-3,7-dimethylxanthine) was the most prominent in accepting electrons. All 

structures may be considered as hard molecules, relatively inert to electrophilic attack. 
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MICROSCOPIC MODEL OF KNOWLEDGE INCREASE AND ITS VERIFICATION 
Simona Dudáková1, Michal Benko2, Boris Lacsný3, Aba Teleki4

 
Abstract: Knowledge growth models, based on primary principles, play a fundamental role in the cognitive 
sciences. The authors submit an extension of their model (ENKI) from 2005, with the results of the practical 
testing, which was performed using the method developed for the purpose of model ENKI of solving tasks with 
immediate feedback. This was applied to the curriculum of parallel configuration of resistors in electrical 
circuits. There were 73 pupils from six elementary schools in attendance for testing. Analysis based on ENKI 
indicates that three autonomous units (scopes) were evaluated simultaneously during the assessment. Results 
showed that 25% of pupils knew the curriculum, 9% of pupils showed no improvement, while 66% of pupils 
showed an increased success in accordance with the ENKI model (significance level 𝛼 = 0.05). Solving 7.2 
typical tasks on average, by a method of immediate feedback resulted in 90% of the pupils mastering the 
curriculum. 
UDC Classification: 37.01/.09 DOI: http://dx.doi.org/10.12955/cbup.v4.872 
Keywords: cognitive science, electrical circuit, testing elementary students.

 
Introduction 
Neuroscience provides an insight into the formation of cognitive structures in the brain from a 
biological point of view (Fields, 2005). Research indicates that repetition creates long-lasting neural 
connections in the brain in processes which are random in essence. If the created structure of 
connections is correct it allows the person to use the new knowledge in practice with success. The 
latest research indicates that connections with autonomous functionality may also be a single neural 
connection (Quiroga, Kraskov, Koch, & Fried, 2009). Many empirical mathematical models of the 
knowledge build-up are known to date. Simple models were built, for example, by Hickling (1976), 
Preece (1984), and Anderson (1983). The scientific description of knowledge or growth of knowledge 
is crucial to gain more insight into the understanding of experimental learning. There are numerous 
approaches to implement and analyze trials, ranging from the use of standardized tests for gain factor 
measurement (Bao, 2006; Meltzer, 2002), to international studies of large groups of people (Bao et al., 
2009). The Efficacy Norm Increase of Knowledge (ENKI) model is a unique approach which comes 
from the probability description of neural connections growing in the brain during the process of 
learning. 
The ENKI Model 
In the process of learning, unused synapses of a neuron are activated by firing an impulse through 
them. The synapses are activated and short-term memory forms. The short-term memory formed by 
the firing is converted into long-term memory by repetition in a process controlled by the nucleus of 
the neuron. This is a random process in the sense that there is no mechanism addressing a sole 
activated synapse between hundreds of non-activated synapses of the neuron (Fields, 2005). 
The probability of converting the short-term memory to long-term memory, accomplished by the 
activated synapse, by one repetition is 𝑝. If no repetition, is done the activated state of the synapse 
diminishes back to its original (non-activated) state within a few hours. This temporary synaptic 
strengthening is a cellular model of short-term memory. 
Successful actions are repeated in the process of learning. On the one hand, repeated actions firing 
signals across the same synapses elongate the activated state of the synapses. On the other hand, the 
nucleus of the neuron is stimulated to repeat the process of converting short-term memory into long-
term memory. This is how long-lasting synapses are formed in repeated random processes. On this 
basis, the model ENKI was constructed (Lacsný, 2005). 
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This model has a significant assumption that the successful action needs repetition in a specific period 
of time, as defined by chemical processes in neural nuclei (Fields, 2005). Every succeeding repetition 
needs some delay between repetitions that is not too short and not too long. The number of repetitions 
in a successful learning process is proportional to time – the duration of the learning process. When 
the formation of the required neural structure is interrupted for an unnaturally long time, random and 
spontaneous processes degrade the activated (but unstable) neural structures (Lacsný, 2005). 
The concept that knowledge is growing exponentially in time is generally accepted in most 
phenomenological models (Gamble, 1986; Hassan, 2005; Pritchard, Lee, & Bao, 2008). In ENKI, this 
property is a consequence of principles stated in Fields (2005). ENKI was refined on the basis of 
research in physical problem solving from 2005 to date (Lacsný, 2005; Benko, 2013; Dudakova, 
2016). 
In its simplest form, ENKI predicts the probability 𝑃(𝑛) of achieving success in solving the 𝑛-th 
problem in a sequence of similar problems. In the sequence of similar problems there must be at least 
one common feature; a particular, well-defined task that must occur in each problem of the sequence. 
Such a task may be to construct a two-dimensional cartesian frame, to find the roots of a second order 
equation, to make a decision about whether an image shows a parallel or serial circuit, or something 
else meaningful from the viewpoint of evaluability. In more detail, ENKI predicts only the probability 
𝑃(𝑛) of achieving success in solving these common tasks occurring in the sequence of problems. 
The probability 𝑃(𝑛) has the form 

 𝑃 𝑛 = 1 − 𝑞! !!  , (1) 
where 𝑁! is the number of autonomous units in the neural sub-network responding to the ability to 
correctly solve the observed common task of the sequence of problems. In this instance, 𝑁! is assumed 
to be the number of synapses in the neural sub-network. Then 𝑞 = 1 − 𝑝 is the probability that an 
arbitrary but concrete synapse of the neural sub-network is not established by solving the common task 
in the sequence of problems. The model assumes that 𝑞 is the same for all synapses and that its value 
is not dependent on time; more precisely, not dependent on the number of repetitions. 
The ENKI model is language independent and is not task specific. The model is capable of fitting the 
recollection growth or knowledge growth for various complexity of tasks (Benko, 2013), but, in its 
current form, is a probabilistic model of learning of one individual. 
In accordance with this limitation, we observed during real testing that not every participant achieved 
an increase of knowledge. To verify the model, physics problem solving abilities were analyzed in 
primary and secondary schools, and also universities. We present results obtained in the primary 
schools only. However, these are very similar (from the viewpoint of practicality of ENKI) to other 
results not yet published. 
On one hand, some of the pupils were unable or had no leaning to achieve success in testing, on the 
other hand, some had pre-requisite knowledge prior to testing. 

For this purpose, the model prescription was extended by the parameters, 𝜈(!), 𝜈(!), 𝑎𝑛𝑑 𝜈(!). Here 
𝜈(!) was the ratio of pupils who possessed the required knowledge and were ready to use this 
knowledge (group 𝐺!). The ratio 𝜈(!) denoted pupils who achieved progress in problem solving (i.e., 
students who had growth in knowledge, group 𝐺!). The ratio 𝜈(!) of pupils who failed in solving the 
problem sequence was then 𝜈(!) =  1 − 𝜈(!) − 𝜈(!) (group 𝐺!). After this modification, the probability 
𝑃(𝑛) had the form 

 𝑃(𝑛) = 𝜈 ! + 𝜈(!) 1 − 𝑞! !! (2) 
The new parameters allowed us to quantify some initial conditions influencing the trials. 
This modification of the ENKI model also appeared to be a powerful tool in assessing the quality of 
the course, and also the motivation of pupils in the course as we show below. 
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The Trial in Primary Schools 
The trial, presented here, was accomplished in 2013 in primary schools with 𝑁 = 73 pupils 
participating. Testing was prepared for pupils aged from 14 to 15 years. The exercise was to calculate 
the equivalent electrical resistance of two or more resistors connected in parallel. The pupils had 
passed the curriculum three months before the trial. 
The testing methodology consisted of: (1) review and interpret the curriculum, using multimedia 
presentation instead of the standard textbook (Stelzer, Gladding, Mestre, & Brooks, 2009); (2) the first 
of ten physics problems being presented to the pupils; and (3) after the task finished, the pupils were 
given feedback on the solution, and this involved the correctness of solutions and the entire solution 
method necessary for use. Steps (2) and (3) were repeated for the remaining nine physics problems. 
When the pupils solved problems incorrectly, and the mistake was one of the most frequent 
(expected), feedback included information about that mistake and how it should be avoided in 
subsequent tasks. 
Each task was evaluated as “1” in a case of correct answer and “0” in any other case. The obtained 
data were averaged (𝑠!) and plotted to show relative efficiency depending on the number of repetitions 
(solved physics problems). 
Results 
We estimated parameters 𝑞,𝑁! , 𝜈(!), and 𝜈(!) in Equation (2) by minimizing 𝜒!, as follows: 

 𝜒! = 𝑁! !!!! ! !

!!!
!
!!!         (3) 

where 𝑠! was the average score of pupils for the 𝑛-th task in the mentioned sequence of tasks (𝑁 = 10 
physics problem) and 𝜎!! the variance of scores in the 𝑛-th task. 
We assumed that data for a fixed 𝑛 (number of repetition) had binomial distribution 
(𝜎!! = 𝑁 𝑃 𝑛 1 − 𝑃 𝑛 , but also normal distribution was appropriate for data near the theoretical 
values given by Equation 2. 
We found the following values for the parameters and confidence intervals at the significance level 
𝛼 = 0.05: 𝑝 = (0.653 ±  0.019), 𝑁𝑎 = (1.61 ±  0.18), 𝜈(𝑟) = (0.199 ± 0.013), and 𝜈 𝑝 = (0.702 ±
0.016). The experimental value of 𝜒! = 2.176 and the 𝜒! test failed at the significance level 
𝛼!"#  = 0.35. 
To avoid problems with the 4-dimensional domain of confidence, we assumed that all parameters 
(𝜈 . , 𝑞, 𝑎𝑛𝑑 𝑁!) contributed to the uncertainty at the same rate (with the same probability). Despite 
pupils having already studied the curriculum three months prior, only about 20% (𝜈 ! = 0.199) of the 
students were able to solve the problems correctly from the beginning of the assessment. About 70% 
(𝜈 ! = 0.702) of them indicated progress during the assessment and about 10% had no success or 
motivation to succeed during the assessment. To obtain more information about circumstances 
influencing the growth of knowledge during the assessment, we discuss the meaning of the 
autonomous units in the ENKI model in the following. 
The current form of the ENKI model was based on the microscopic background of the learning 
process. The results obtained by analyzing data were interesting from two points. First, 𝑁! was not an 
integer with 𝑁! = (1.61 !!.!"!!.!"). Second, 𝑁! had a very low value (1.61). In this version of the model, 
𝑁! , was the number of synapses necessary to achieve success in solving the given problem and these 
synapses were established independently. 
The low value of 𝑁! may indicate two possibilities, not excluding of each other: (1) the ability to solve 
a new problem may be connected to only one synapse (connecting to the existing “library”' of long-
lasting synapses), and (2) an autonomous unit is a set of synapses that fire simultaneously during the 
problem solving. 
In either case, autonomous units develop independently during the learning process. In the frame of 
ENKI that means that autonomous units may be built up individually. 
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It may be, that the brain has its “built-in” algorithm to divide any problem into smaller pieces. These 
pieces have their own history of learning and each their own background consisting of other correct 
working pieces, a library. 
We show below, using the ENKI model, that the number of autonomous units is insignificant, though 
greater than one and most probably equal to three, when the task involves calculating the equivalent 
electrical resistance of two or more resistors connected in parallel. 
The non-integer property may indicate, in our opinion, the following features influencing the results of 
an assessment: (1) the group of pupils achieving progress during the assessment (group 𝐺!) was 
composed of groups with different learning histories. They did not have all autonomous units or the 
library required for solving the tasks; (2) autonomous units consisted of a greater number of synapses 
and therefore all autonomous units had their own parameter, 𝑝; and (3) all synapses operated with a 
different parameter, 𝑝. 
We analyzed the most probable cases.  
If the required sub-network consisted of two autonomous units 𝐴! and 𝐴!,  the most general form of 
the probability 𝑃(𝑛) was 

𝑃 𝑛 = 𝜈 !  + 𝜈!
! 1 − 𝑞!!  + 𝜈!

! 1 − 𝑞!! + 𝜈!"
! 1 − 𝑞!! 1 − 𝑞!!   (4) 

where the second v term describes the subgroup 𝐺!,! of pupils with the created and operating 𝐴! but 
not 𝐴!. The third term describes the subgroup 𝐺!,! of pupils with the created and operating 𝐴! but not 
𝐴!. The last term describes the subgroup 𝐺!,!" of pupils who had not created 𝐴! nor 𝐴!. 

We found the following values for the parameters and confidence intervals at the significance level 
𝛼 = 0.05: 𝑞! = (0.708  !!.!"!!!.!"#), 𝑞! = (0.484  !!.!"#!!.!"#), 𝜈 ! = (0.222  !!.!!"!!.!"!), 𝜈!

! = (0.00  !!.!!!!!.!"#), 
𝜈!
! = (0.00  !!.!!!!.!!), 𝑎𝑛𝑑  𝜈!"

! = 0.00  !!.!"!!.!" . The experimental value of 𝜒! = 2.168 and the 𝜒! test 
failed at the significance level 𝛼!"# = 0.08. 
The results show that in Equation 4, one can exclude the second and third term before the 
minimization procedure (greater number of freedoms). 
Considering three autonomous units 𝐴!,𝐴!, and 𝐴! we have several possibilities that cannot be 
analyzed in one step due to the large number of parameters to estimate. The same is true for larger 
number of autonomous units. Analyzing, step by step, we found the most reliable structures, as 
follows: 

 𝑃!"(𝑛) = 𝜈 ! + 𝜈!"
! 1 − 𝑞!! 1 − 𝑞!!  (5) 

 𝑃!"#(𝑛) = 𝜈 ! + 𝜈!"#
! 1 − 𝑞!! 1 − 𝑞!! 1 − 𝑞!!  (6) 

 𝑃!"#$(𝑛) = 𝜈 ! + 𝜈!"#$
! 1 − 𝑞!! 1 − 𝑞!! 1 − 𝑞!! 1 − 𝑞!!      (7) 

The dependence of every 𝑃.(𝑛) is just the same with no significant difference and therefore also the 
experimental value of 𝜒! is just the same (𝜒!"! = 2.168, 𝜒!"#! = 2.148, 𝑎𝑛𝑑 𝜒!"#! = 2.132). 
Most important is the level of significance at which the 𝜒! test failed. Using the same notation, we 
found that the 𝜒! test failed at level 𝛼!" = 0.349, 𝛼!"# = 0.417, and 𝛼!"#$ = 0.09. 
We can see, that Eq. (5) and (6) are competitive structures. Analyzing the structure, as follows: 

  𝑃 𝑛 = 𝜈 ! + 𝜈!"
! 1 − 𝑞!! 1 − 𝑞!! + 𝜈!"#

! 1 − 𝑞!! 1 − 𝑞!! 1 − 𝑞!!   (8) 

we obtain 𝜈!"
! = 0.000 !!.!!!.!!". 

After all we can conclude that the most reliable description of the results of the assessment is given by 
Equation 6 with the values of estimated parameters 𝑞! = (0.708 !!.!"#!!.!"#),  𝑞! = (0.457 !!.!"#!!.!!!), 
𝑞! = (0.302 !!.!"#!!.!!"), 𝜈 ! = (0.257 ±  0.009), and 𝜈!"#

!  = (0.655 ± 0.011).  
The result is shown in Figure 1. 
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Final Remarks Concerning the Data Analysis 
We averaged the answers of the 73 pupils for each task of the assessment. Hence, 10 pieces of 
averaged data were analyzed using the model ENKI and confidence intervals were relatively wide. We 
aimed to avoid possible ambiguities in our analysis by comparing our results with those obtained using 
randomly generated data that had Bernoulli distribution: 𝑁

𝑘  𝑝!𝑞 !!! ,  where 𝑁 = 73 was the 
number of pupils in the assessment, 𝑘 the number of correct answers, and 𝑝 = 𝑃(𝑛) and 𝑞 = 1 − 𝑃(𝑛) 
the probabilities given by ENKI. We found that our standard analysis was sufficiently sound and 
capable of finding the correct values of estimated parameters within the confidence interval.  

1) The ENKI model is a non-linear model for the most part (it is linear in parameters 𝜈 only), 
which gives the probability 𝑃(𝑛) in the form 

 𝑃(𝑛) = 𝑃!(𝑛)!   (9)  
where 𝐼 = {𝑖!,… , 𝑖!} is an index set and 𝑃!(𝑛) is partial probability describing simultaneous 
evolution of autonomous units 𝐴!! ,… ,𝐴!!, as follows: 

 𝑃! 𝑛 = 𝜈!
! 1 − 𝑞!!!∈ ! ;        𝜈!

! ≥  0  (10)  

and for 𝐼 = ∅ we have 𝜈 ∅
! ≡ 𝜈 ! . Every 𝑃! 𝑛  is a monotonic function of 𝑛 (if 𝐼 = ∅, 

𝑃∅ = 𝑐𝑜𝑛𝑠𝑡.), and data fluctuation cannot be removed by increasing the number of autonomous 
units in ENKI. In other words, the number of degrees of freedom could have been 
underestimated in the analysis. 

2) On one hand, the average score, 𝑠!, may have achieved its maximal value promptly, and further 
repetition yielded no further significant contribution to analysis. It is the case also for relatively 
large number of autonomous units. On the other hand, one cannot implement a large sequence 

Figure 1: Experimental data (averaged score 𝑠!) fitted by ENKI model (solid curve) and confidence 
bands on the level of significance 𝛼 = 0.05 (filled area between dashed curves). The values of 
estimated parameters are 𝑞! = (0.708 !!.!"#!!.!"#), 𝑞! = (0.457  !!.!"#!!.!!!), 𝑞! = 0.302  !!.!"#!!.!!" , 
𝜈 ! = (0.257 ± 0.009), 𝜈!"#

! = (0.655 ± 0.011). The confidence band shows the theoretical 
domain with 95 % of the most important data. The narrowness of the band also confirms the 
reliability of analysis using the ENKI model.  

 

Source: Authors 
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of complicated problems (problems with many autonomous units) in assessment for its time-
consuming pattern. (This is not the case if one investigates short-term memory.) 

Results and Discussion  
We analyzed the growth of knowledge in 73 pupils in primary school during an assessment. Pupils 
solved ten similar physics problems and explanatory feedback was given immediately after completing 
a task from the aforementioned sequence of tasks. The exercise was the same in all tasks, to calculate 
the equivalent electrical resistance of two or more resistors connected in parallel. Pupils had the 
curriculum three months before the trial. Each score was averaged across the 73 pupils and analyzed 
using the ENKI model. 

1) Our analysis showed that, most probably, three independent scopes were formed in the learning 
process during the assessment, and this influenced the score of pupils. Using the average 
scores, we could only deduce the values, but the ENKI model indicated the number of 
autonomous units in a learning process with high significance. On the other hand, we can find, 
not only the number of autonomous units playing a significant role in the learning process, but 
also decipher its evolution during the learning process (Figure 2). This was the benefit of the 
ENKI model. 

Figure 2: The evolution of individual averaged scores 𝑠!,!, 𝑠!,!, 𝑠!,! and 𝑠!"#,! connected 
with individual autonomous units 𝐴!,𝐴!,𝐴! (dashed curves) and experimental data fitting 
by ENKI (solid curves) in group 𝐺! of pupils. Autonomous units 𝐴! and 𝐴! are formed 
soon, while 𝐴! is more responsible for the evolution at the final stage 

 

Source: Authors 

In much of the present research in physics education, it is considered that knowledge consists 
of smaller units than the concepts that are discussed in curricula. Hammer (1996, 2000), 
Minstrell (1982), diSessa and Sherin (1998), diSessa (1988), Redish (1994), and McDermott 
and Redish (1999) have all alluded to the notion that students do not have well developed or 
coherent mental models that they use, but rather activate pieces of knowledge. Pupils may 
understand units differently (Reid & Yang, 2002). A part, expected as a single unit by an 
expert, could consist of many subunits forming independently in the learning process. 
However, the number of autonomous units identified by ENKI may return the genuine 
algorithm of the brain applied during the learning process, rather than our concepts of units (or 
subunits) in the curricula. 
Consequently, it should come as no surprise that students often learn far too little in physics 
courses, although they may learn more when courses are structured to facilitate better 
evaluative feedback to students via interactive engagement methods (Cummings, Marx, 
Thornton, & Kuhl, 1999; Hake, 1998). 
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2) The typical S-like shape in the score progression occurs when more autonomous units are 
employed (Figure 3). 

Figure 3: The evolution of 𝑃(𝑛) for up to 20 repetitions and for different number of 
autonomous units. We used the simplest form given by Eq. (1) and with 𝑞 = 0.7 for all 
autonomous units.  

 

Source: Authors 

The number of problems solved in a sequence with immediate feedback is crucial to achieving 
long-lasting knowledge. In our case, 3.8 tasks (on average) were necessary to acquire the 
required knowledge in the case of 50% of group 𝐺! pupils achieving progress during the 
assessment. For the same result in the case of 90% of the group 𝐺! an average 7.2 tasks were 
needed. 
This is an important common feature of any learning process, often underestimated by teachers 
and pupils. Our finding supports the statement that only 25.7% of pupils solved the tasks of the 
assessment correctly from the beginning despite having passed the curriculum three months 
prior. 
Model ENKI allows for estimation of score progression in any learning process. If the values 
of parameters are unknown, one can make a rough estimation; for example, 0.5 for 𝑞 (as an 
average in our case) and an integer number for the number, 𝑁! , of autonomous units (Equation 
1 is ideal for this purpose). The number of autonomous units is at least the number of 
independent units that are learned in the process. Seeing the “learning curve’’ may provide a 
suitable method for guiding younger teachers with less experience. 

3) The ENKI model is capable of supporting the design and evaluation of online learning 
activities. If, for example, 𝜈 !  is high, the activity underestimates the level of participants. If 
𝜈 !  is too high, the activity overestimates the level of participants, or their motivation is low. 
For example, authors of the article performed a trial at a certain technical university with 710 
undergraduate students. Our finding was 𝜈 ! ≈ 0.6 and 𝜈(!) ≈ 0.23. In other words, 60% of 
students solved correctly the common parts of problems from the beginning of the assessment, 
but 23% of students achieved no progress during the assessment, with no effect of the 
instantaneous feedback. 

Conclusion 
ENKI appears as a trustworthy tool to analyze cognitive processes. Estimated parameters have a good 
interpretation; therefor ENKI is also an excellent tool for computer simulations of learning processes. 
Combined with the instantaneous feedback, ENKI presents an integrated learning-assessment 
procedure.  
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THE RESEARCH OF DRIVER’S GAZE AT THE TRAFFIC SIGNS 
Martin Hudák1, Radovan Madleňák2 

	
Abstract: Traffic signs provide drivers with appropriate warnings and information and signal legal requirements 
and directions. The aim of this article is to research the frequency and duration of a driver’s gaze at traffic signs. 
The selected stretch of road in the Slovak Republic has been subjected to a high number of traffic accidents with 
the most common causes reported as incorrect driver behavior and distracted driving. Therefore, the study’s 
objective is to measure the time drivers spend looking at billboards. To achieve this outcome, the study uses eye 
tracking glasses, which are designed to record a person’s natural gaze behavior in real-time. Previous research 
has shown that the average time gazing at a billboard is 0.543 seconds. The article also contains a comparison of 
driver’s gaze at different traffic signs and billboards. The economic quantification of traffic accidents on the 
selected road is also included in the article.  
UDC Classification: 656.1 DOI: http://dx.doi.org/10.12955/cbup.v4.870 
Keywords: Traffic, signs, driver, billboards, accidents. 

	

Introduction 
The essential element of the human-vehicle-environment is the human, most often as a driver. When 
designing road-traffic infrastructure and transport-engineering measures, it is necessary to consider 
how these facilities and measures will affect road users and be understood and accepted. Traffic signs 
serve as highly critical information systems to ensure safety, efficiency, and continuity of road traffic 
(Beijer, 2004). Traffic signs inform the driver about road conditions, dangerous sections of the road, 
lack of road interchange, or other relevant circumstances. Horizontal traffic signs are used to ensure 
traffic and road safety, regulate traffic, guide drivers and pedestrians using the roads, provide 
information regarding the roads, and specify restrictions and prohibitions (Kalasova, 2015). These 
markings consist of lane and shoulder lines, zebra lines on level crossing for the safety of pedestrians, 
text and symbols, ‘slow down’ warning lines, and speed bumps (or speed breakers). Vertical traffic 
signs are applied to specify rules that drivers and pedestrians who use the road must adhere to and that 
are used for routing and information purposes. Vertical traffic signs consist of traffic warnings signs, 
traffic information signs, and traffic regulatory signs (Johansson, 1966). 
The most common causes of traffic accidents in the Slovak Republic involve driver behavior and 
distraction. A possible driver distraction is the ‘visual pollution’ from the roadside advertisement 
(Edquist, 2011). This may, not only attract the driver’s attention, but also influence the driver’s 
psyche. With the plentitude of advertisements, traffic signs may merge with ‘visual pollution’. In 
many cases, visual pollution has a negative impact on driver behavior (Chattington, 2009). 
The main objective of this article is to research the driver’s gaze at the traffic signs on selected 
roadways.  Another objective is to measure the driver’s gaze at the billboards. The article also 
compares the driver’s gaze at the traffic signs with their gazes at the billboards. 
Methodology 
To be able to solve the objectives of this article, we used the following methods, techniques, and 
tools: 
The statistics for traffic accidents from the Traffic Inspectorate in Žilina;  
SensoMotoric Instruments (SMI) Eye Tracking Glasses to collect data on the drivers’ visual behavior 
in actual traffic conditions. These eye tracking glasses are lightweight and designed to record a 
person’s natural gaze behavior in real-time in a broad range of applications; and  
The SMI BeGaze eye tracking software to analyze and structure information from experiments and 
study subjects, as well as display the eye tracking data as meaningful graphs, all in one advanced 
application. 
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The Analysis 
The selected roadway is between Žilina and Martin in northern Slovakia. It is a stretch of road that 
forms part of the primary road, number 18 (I/18). The length of the selected stretch is 14 km. The 
reasons for selecting this particular road stretch were: 1) its high level of traffic density; 2) its high 
number of traffic accidents; and 3) the high number of advertisements placed next to this stretch of 
roadway (Madlenak, 2014). The selected road stretch is shown in Figure 1. 

Figure 1: The selected roadway between Žilina and Martin 
	

Source: Authors 

The statistics regarding traffic accidents on the selected road stretch are shown in Table 1. Table 1 
shows that there was a total of 21 traffic accidents on the selected road stretch, with the most common 
cause of incorrect driver behavior, occurring in 19 cases. More details of the traffic accidents are 
shown in Table 1. 

Table 1: The statistics of traffic accidents on selected roadway between Žilina and Martin on the 
primary road, number 18 (I/18) 

 1 Jan 2015 – 30 Sep 2015 1 Jan 2014 – 30 Sep 2014 

Total number of traffic accidents 21 12 

Number of road traffic deaths 4 3 

Number of serious injuries 9 1 

Number of minor injuries 7 3 

Material damage (€) 137 530 45 300 
	

Source: Authors 

There was a total of 124 vertical traffic signs on the selected roadway. Vertical traffic signs in the 
Slovak Republic are divided into five main groups:  1) traffic warning signs for the driver to take 
extra care; 2) traffic regulatory signs to regulate the priority of driving; 3) traffic prohibition signs to 
display the prohibitions or restrictions; 4) traffic command signs to regulate the driving direction; and 
5) traffic information signs to guide road users along routes. The latter informs drivers about the 
distance to the next destination, points of geographical or historical interest, and other information for 
the ease, safety, and satisfaction of the road traveler (Kubikova, 2014). 

The visual pollution next to the selected road stretch involved a series of 348 adjacent advertisements. 
With absence of relevant legislation in Slovakia, a high number of billboard placements could be 
illegal. Within a distance of 28 km of roadway, on average, one advertisement is placed every 80 
meters of the road, with 95% of roadside advertisements being classic billboards (size 510 × 240 cm). 
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Figure 2: The example of visual pollution next to the selected road stretch between Žilina and 
Martin on the primary road, number 18 (I/18) 
	

Source: Authors 

Results and Discussion 
As mentioned above, driver behavior in terms of eye gaze was tested by SMI eye tracking glasses, in 
well-lit daylight conditions. The total time for return travel along the selected road was approximately 
27 minutes by car. An example of the analysis for examining the driver’s gaze at the traffic signs and 
billboards, using SMI BeGaze software, is shown in Figure 3.  

Figure 3: Analysis in BeGaze software 
	

Source: Authors 

The results of the analysis using BeGaze revealed that, during the trip, the driver looked at 52 of the 
130 vertical traffic signs. Thus, the driver missed 78 traffic signs (60%). In addition, the average 
dwelling time on one traffic sign by the driver was 0.233 seconds. Of all traffic signs, the driver 
missed 28 traffic information signs, 23 traffic warning signs, and 12 traffic prohibition signs, and such 
misses could lead to traffic accidents in certain circumstances. 
In comparison, the driver looked at 165 of the 348 billboards during the trip. That is, the driver looked 
at more than a third of billboards on average. The average dwelling time on one billboard was 0.543 
seconds. The roadside advertisements are placed on either side of roadways, that is, left or right of the 
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driver’s vision. Previous research described a case where the number of times a driver gazed at the 
roadside billboards on their left was 40 compared to that of 135 on their right. These findings indicate 
a potential dangerous situation with the attention of the driver focused away from the main roadway. 
A more detailed comparison between the driver’s eye movement at the traffic sign and that at the 
billboard is given in Table 2. 

Table 2: The comparison between the driver’s eye movement at the traffic sign and billboard 

 Vertical traffic signs Advertisements 

The total observing time (sec) 12.14  90.7  

The average dwell time (sec) 0.233  0.543  

The longest fixation at one object (sec) 0.8  2.0  

The highest number of glances at one object 2 5 
	

Source: Authors 

To summarize, roadside billboards seem to affect driver behavior as drivers may be attracted to glance 
more often and longer at the billboards than at regular traffic signs. Possibly, the main reason for this 
difference is that when drivers look at the billboard they become interested in the billboard message. 
Different colors and graphic shapes displayed on the billboard could also influence the dwelling time 
of a driver’s gaze.  
Conclusion 
To ensure external validity, data were collected in a real-time study of driving behavior. The statistics 
for traffic accidents from the Traffic Inspectorate showed that the most common cause of traffic 
accident was incorrect driving of the driver (in 19 of 21 traffic accidents). Drivers’ inattention could 
lead to incorrect driving that could cause traffic accidents. Regarding traffic signs, changing vertical 
traffic signs to depict greater motion (e.g., a pedestrian running, instead of walking) may be a simple 
way to help prevent potentially dangerous accidents. 
Most likely, reducing the number of roadside advertisements to half of those existing would reduce 
the frequency of a driver’s eye movement away from the road. The outcome would be decreased 
travel time spent looking at advertisements, and thus safer roads and decrease in the number and 
associated costs of traffic accidents. The risk that the driver does not notice the traffic sign would be 
reduced in this case. 
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RP-HPLC METHOD FOR SIMULTANEOUS DETERMINATION OF 
METRONIDAZOLE AND OFLOXACIN IN SYNTHETIC MIXTURE 

Vania Maslarska1, Boyka Tsvetkova2, Lily Peikova3, Stanislav Bozhanov4 

 
Abstract: Development and validation of a high-performance liquid chromatographic analytical procedure for 
simultaneously determining metronidazole and ofloxacin in a synthetic mixture is described in this paper. The 
separation was made with a LiChrosorb® RP-18 (250 × 4.6 mm) column, at 30 °C temperature, with isocratic 
mode and mobile phase, containing triethylamine, acetonitrile, and 0.3% o-phosphoric acid solution (0.02:20:80 
v/v/v). Eluent was monitored at 290 nm and the flow rate was 1.0 ml/min. Metronidazole and ofloxacin were 
effectively separated with retention time (tr) of 3.42 min and 6.15 min, respectively, within the selected 
chromatographic conditions. The method was validated for analytical parameters: specificity, linearity, precision, 
accuracy, and limits of detection and quantitation. The calibration curves were linear in the concentration range 
of 12.5 to 100.0 µg/ml for metronidazole and ofloxacin, and the regression coefficients were more than 0.999. 
For metronidazole and ofloxacin the recovery was 100.01% and 100.04%, respectively. This analytical 
procedure is applicable for the quality control of drug formulations. 
UDC Classification: 543.6, DOI: http://dx.doi.org/10.12955/cbup.v4.871 
Keywords: metronidazole, ofloxacin, RP-HPLC, validation, drugs, quality control. 

 

Introduction 
Ofloxacin (OFL), acting as an antimicrobial agent, is a second-generation fluoroquinolone. It is also 
known as (RS)-9-fluoro-3-methyl-10-(4-methylpiperazin-1-yl)-7-oxo-2,3-dihydro-7H-pyrido[1,2,3-
de]-1,4-benzoxazine-6-carboxylic acid.  
This antimicrobial agent, Ofloxacin, is characterized by an expansive pharmacokinetic profile. This 
agent is used in the treatment of urinary tract, prostate, skin, and respiratory tract infections 
(Fairclough & Silk, 2005). It is also used to treat certain sexually transmitted diseases. It is more active 
than Ciprofloxacin against Chlamydia trachomatis, it is also active against Mycobacterium leprae 
(Monk & Campoli-Richards, 1987). It is endorsed in the British pharmacopeia (BP; British 
pharmacopeia, 2007), United State Pharmacopoeia (USP; United State Pharmacopoeia, 2005), and the 
European Pharmacopoeia (EuPh; European Pharmacopoeia, 2005). According to literature surveys, 
there are various analytical methods for estimating OFL alone and in combination, such as by 
spectrophotometric and atomic absorption spectroscopy (Shivkumar, Gunturu, & Indrakanti 2011; 
Rege, Sathe, Salvi, & Shotri, 2011; Bhusari & Chaple, 2009; Abdulgader, Ebraheem, & Elbashir,, 
2012; Vinay, Revanasiddappa, Divya, & Rajendraprasad, 2009; Hesham 2005), potentiometric and 
conductometric (Tuncel & Atkosar 1992), high performance liquid chromatography (High 
Performance Liquide Chromatography; Attimarad 2010; Miniyar et al., 2012; Shinde, Bhoir, Pawar, 
Yadav, & Bhagwat,, 2010; Khandagle, Gandhi, Deshpande, & Gaikwad, 2011; Kotaiah, Shaikh, Rao, 
Venkateswarlu, & Konda, 2011; Narayana, Manohara, & Appala, 2006), and liquid chromatography 
tandem-mass spectrometry Leea, Pearta, & Svobodab, 2007; Tuerk et al., 2006).  
The chemical structure of metronidazole (MET) is 2-(2-Methyl-5-nitro-1H-imidazol-1-yl) ethanol. It is 
an antiprotozoal, antiamebic, and antibacterial drug (Block & Beale, 2004). Ofloxacin has a reduced 
activity against anaerobic pathogens. Therefore, a combination of OFL with an antimicrobial agent 
against anaerobes, such as MET, appears of interest for the treatment of mixed aerobic and anaerobic 
infections. The official assay method in BP (British pharmacopeia, 2007), is non-aqueous titration. For 
the estimation of MET alone and in combination, various analytical methods have been reported, such 
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as UV spectrometry (Mahrouse 2012; Mahrouse & Elkady 2011; Natesh 2013), and HPLC 
(Khadabadi & Devkar 2013; Patel, Shah, & Patel, 2009; Ramzia, Asma, Ehab, Maha, & Asma, 2015; 
Piponski et al., 2015). A few reverse phase HPLC (RP-HPLC) assay methods have been reported for 
the simultaneous quantitative estimation of OFL and MET in pharmaceutical dosage forms, using 
phosphate buffers (at various pH levels) and organic solvent mixtures (Kasabe, Shitole, Waghmare, & 
Mohite, 2009; Bind, Lokhande, Munigela, Kolhal, & Gupta, 2015). This research proposes a new 
simple and precise chromatographic method, without using buffers in preparation for the mobile phase 
and with improved analytical characteristics. 
Data and Methodology 
Reference standards for MET and OFL were obtained from Sigma Aldrich, Germany. Acetonitrile of 
HPLC grade was procured from Merck Ltd, Germany. Synthetic mixture, containing MET, OFL, 
microcrystalline cellulose (type Vivapur 101®, JRS Pharma-Germany), lactose monohydrate (Meggle 
Pharma-Germany), cross-linked carboxymethylcelulose sodium (Vivasol®, JRS Pharma-Germany), 
povidone (Kollidone® K30, BASF–Germany), magnesium stearate, and silica colloidal anhydrous 
(Aerosil® 200, Evonik Ind.) were used as excipients. All other chemical reagents were of analytical 
grade. 
HPLC Analysis 
The HPLC analysis was performed by isocratic elution with a flow rate 1.0 ml/min. For the analysis, a 
HPLC system (SHIMADZU Corporation, LC-20 AD quaternary pump) was used with a Shimadzu 
SPD-20A ultraviolet-visible (UV/VIS) detector. LabSolutions (Shimadzu Corporation) software was 
used for recording the data. Separation was carried out at 30 ºC, using LiChrosorb® RP-18 (250 × 4.6 
mm) column, packed with octadecylsilyl silica gel 5-µm. The mobile phase, containing triethylamine, 
acetonitrile, and 0.3% o-phosphoric acid solution (0.02:20:80 v/v/v) was sonicated for 10 min and then 
filtered through a 0.45-µm filter paper. The analysis was performed at 290 nm with 20 µl aliquots of 
the solution were injected. The chromatogram is shown in Figure 1. 

Figure 1: Typical chromatogram of Metronidazole and Ofloxacin 
 

Source: Author 

Accurately weighed 50 mg of MET and 50 mg OFL working standards were transferred into a 
volumetric flask (100 ml). After adding about 70 ml solvent A (mixture of 0.3% o-phosphoric acid 
solution and acetonitrile; 80:20 v/v), the mixture was sonicated for about 2 min and then made up to 
the volume, with the solution suitably diluted to produce a concentration of 0.05 mg/ml of MET and 
0.05 mg/ml of OFL, respectively.  
A bulk mixture of both drugs was prepared using 500 mg MET, 500 mg OFL, and excipients of 
100 mg microcrystalline cellulose (type Vivapur 101®, JRS Pharma-Germany), 140 mg lactose 
monohydrate (Meggle Pharma-Germany), 60 mg cross-linked sodium carboxymethylcelulose 
(Vivasol® JRS Pharma-Germany), 10 mg povidone (Kollidone® K30, BASF–Germany), 14 mg 
magnesium stearate, and 6 mg silica colloidal anhydrous (Aerosil® 200, Evonik Ind.), which were used 



CBU INTERNATIONAL CONFERENCE ON INNOVATIONS IN SCIENCE AND EDUCATION 
MARCH 23-25, 2016, PRAGUE, CZECH REPUBLIC  WWW.CBUNI.CZ, WWW.JOURNALS.CZ 
	

 902 

in the tablet formulation and well triturated. A powder equivalent to 250 mg of MET and 250 mg of 
OFL was weighed accurately and transferred into a 50 ml volumetric flask, with 25 ml of solvent A 
added, and then sonicated for 10 minutes. The suspension was then made up to volume with solvent A 
and filtrated. The final concentrations were 50 µg/ml of MET and 50 µg/ml of OFL.  
Results and Discussion  
Several mobile phase combinations were trialed for optimization of the RP-HPLC conditions. Taking 
into account the protolysis constants (Ka) and solubility of both the compounds, several important 
parameters, such as, percentage and type of organic modifier, pH of the mobile phase, and 
concentration of the acid, were studied. Resolution was the most important criterion for the method 
and it was imperative to achieve adequate separation. The trials showed that a mobile phase, consisting 
of triethylamine, acetonitrile, and 0.3% o-phosphoric acid solution, in the proportion of 0.02:20:80 
v/v/v, with reverse phase LiChrosorb® RP-18 (250 x 4.6 mm) column, yielded symmetric and sharp 
peaks. Greatly improved detector responses for both drugs were obtained at the optimum wavelength 
of 290 nm.  
As shown in Figure 1, the retention times were 3.42 min for MET and 6.15 min for OFL. The method 
was simple and had a shorter run time (7 min) in comparison with that reported by Patel (2011) and 
Bind et al. (2015). The proposed method was validated in terms of specificity, linearity, accuracy, 
precision, and limits of detection and quantitation, according to guidelines of the International Council 
on Harmonisation of Technical Requirements for Registration of Pharmaceuticals for Human Use 
(ICH guidelines, 2005). 
Method Validation 
The selectivity of the current method demonstrated adequate separation of the two active ingredients 
(MET and OFL). The matrix components, e.g., excipients, did not interfere with the two analytes. 
For examining linearity, standard solutions containing MET (12.50–100.0 µg/ml) and OFL (12.50–
100.0 µg/ml) were prepared in the solvent A. Each concentration level was triplicated in 
chromatography, using 20 µl injections for each standard solution. 
In addition, studies were prepared with five different concentrations of mixtures for both drugs. The 
responses, measured as peak areas, are shown in Table 1. The calibration curves showed linearity in 
the selected concentration range for both drugs. The linear regression equations for MET and OFL 
were as follows: y = 11827.3 × −31.6; and y = 14929.5 × −10454.4, respectively. The regression 
coefficients (r) were greater than 0.999, which indicated a high degree of linearity for both drugs 
(Figures 2 & 3). 

Figure 2: Linearity graph of metronidazole, average area of peks (µV/sec) against concentration 
(µg/ml)      

 
Source: Author 
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Fig. 3: Linearity graph of ofloxacin, average area of peaks (µV/sec) against concentration (µg/ml)    

 

Source: Author 
 

Table 1: Linearity data for Metronidazole and Ofloxacin 
 Metronidazole Ofloxacin 

Linearity Level Concentration 
(µg/ml) 

Average Area 
(µV/sec) 

 

Concentration 
(µg/ml) 

Average Area 
(µV/sec) 

 
1 
2 
3 
4 
5 

12.5 
25.0 
50.0 
75.0 

100.0 

147 627 
295 865 
591 336 
887 012 

1 182 672 

12.5 
25.0 
50.0 
75.0 

100.0 

183 072 
363 759 
729 773 

1 094 660 
1 495 468 

N = 5 
r 

  
0.999 

     
0.999 

 

Source: Author 

For determining the limit of detection (LOD) and limit of quantitation (LOQ), the method based on 
signal to noise ratio (3:1 for LOD and 10:1 for LOQ) was adopted (ICH guidelines (2005)). The limit 
of detection for MET was 0.125 µg/ml and for OFL 0.250 µg/ml, while the limit of quantitation for 
MET was 0.250 µg/ml and for OFL, 0.300 µg/ml. 
Intra-daily precision was evaluated by calculating the standard deviation (SD) of six replicate 
determinations using the standard solutions. The SD values revealed the high precision of the method 
(values were in the range of 0.77 to 0.98 for both drugs). For inter-daily reproducibility, a series was 
run, in which the standard drug solutions were analyzed over five consecutive days. The SD values 
were in the range of 0.98 to 1.90. 
The accuracy of the method was specified by preparing samples of 25%, 50%, 100%, 150%, and 
200% of the target concentration. Each concentration level was injected three times. The results 
showed perfect recoveries (Table 2). 
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Table 2: Results of the analysis for the proposed method 

Parameters   Metronidazole*  Ofloxacin* 

  Taken  

(µg/ml) 

Found  

(µg/ml) 

Recovery 

 % 

Taken  

(µg/ml) 

Found  

(µg/ml) 

Recovery 

% 

  12.5 

25.0 

50.0 

75.0 

100.0 

12.4  

25.1 

50.3 

75.1 

99.8 

99.20 

 100.40 

100.60 

100.10 

99.75 

 

12.5 

25.0 

50.0 

75.0 

100.0 

12.3 

24.9 

50.1 

74.8 

99.9 

102.50 

99.60 

100.20 

99.73 

99.93 

 

Mean  

±SD    

±Relative SD    

±SE 

   100.01 

0.55 

0.55 

0.25 

  100.40 

1.20 

1.19 

0.54 
 

*Average of three independent procedures 

Source: Author 

Conclusion  
The high performance liquid chromatographic method described in this paper was developed for 
quantitative control and determination of the contents of MET and OFL. It can be applied in clinical 
pharmacy, toxicology, and for routine analysis of tablet formulations. The method has high degree of 
accuracy and precision (less than to 2% Relative SD) and requires a markedly short performance time 
(7 min). The parameters for validation of the method (linearity, accuracy, and precision) meet all 
requirements of the International Council for Harmonization (ICH). One advantage of this method is 
that it does not use buffers, which are onerous to prepare. The procedure is also simple and easy for 
implementation.   
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AUTOMATIC GENERATION OF ENGLISH LANGUAGE TEST QUESTIONS  
USING MATHEMATICA 

Anna Malinova1, Olga Rahneva2

 

Abstract: This paper describes a computer algebra-aided generation of two types of English language tests, 

which further develops our recent work in this domain. The computer algebra system Wolfram Mathematica 

significantly advances the process of English language testing and assessment. The automatic generation of 

questions allows us to create a large set of equivalent questions of a certain topic based on a small amount of 

input values. This reduces authoring time during test creation, avails application of equal criteria and a fair 

assessment, and decreases the influence of subjective factors. In our previous work, we proposed methods for 

automatic generation of English language test questions. These were aimed at evaluating the students’ 

knowledge of lexical and grammatical structures found in the text using test questions that involved matching 

words and their meaning, matching parts of the whole, and finding synonyms, antonyms, and generalizations or 

specializations of words. This paper provides new methods for the automatic generation of English language test 

questions. This includes generating questions for testing the students’ knowledge of adverbs and adjectives, as 

well as word formation, especially with negative forms of adjectives. 

UDC Classification: 004.42 DOI: http://dx.doi.org/10.12955/cbup.v4.794 

Keywords: e-testing, parameterization, dynamic questions, automatic generation, mathematica, programming. 

 

Introduction 

Evaluation tests are important instruments for assessing various English language skills and can be 

applied at any stage of training, including entry or intermediate level, or as a final assessment. A 

fundamental requirement in this process is the availability of a large number of questions to dissuade 

“cheating” or the memorization of answers. Many institutions require a certificate in English language 

proficiency from applicants wishing to study or seeking employment in the field of education and 

business (COE, 2001). In addition, many countries require adult immigrants to demonstrate basic 

knowledge of the host country’s language (or at least a basic level of the English language) before 

being granted residence, work permits, or citizenship (COE, 2008). Due to the large number of 

students and multiple testing requirements, preparing a sufficient number of test questions and their 

assessment is difficult and time consuming. Hence, the reason to investigate the possibilities for 

advancing the testing and assessment processes, as described below. 

A convenient facility for test authors is the DisPeL (Distributed Platform for e-Learning; Rahnev, 

2014a, 2014b), a specialized editor for defining parameterized questions, which are automatically 

assessed. DisPeL allows parameterization of test questions and examination problems in differing 

areas, such as accounting (Rahnev & Rahneva, 2008), SQL (Rahneva, Golev & Pavlov, 2008), 

electronic circuits (Rahneva, Rahnev, Pavlov, & Valchanov, 2005), evaluation of the financial 

efficiency of investment projects (Rahnev, 2014c), and the English language (Malinova & Ivanova, 

2011). Despite the differing approaches required by the specifics of each subject area, the approach 

applied in all cases comes down to the redefinition of a single-answer/multiple-choice question as a 

dynamic parameterized one. The body of the parameterized question contains dynamic variables, 

which have values that vary in a user-defined range. Dynamic answers are described by a type, a 

formula for calculation and a comparison method that provides the correct answer. Students receive 

unique test questions by automatic generation of the values for the dynamic variables in the 

parameterized question.  

Another tool we have used to generate test questions automatically is the Wolfram Mathematica 
system (Wolfram Mathematica, 2016). The following sections discuss the computer algebra aided 

generation of English language test questions and provide two examples of newly implemented 

algorithms. 
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Computer algebra aided generation of English language test questions  

The aim of our recent work is to provide convenient tools for testing and research in the area of 

automatic generation of English language test questions. The computer algebra system, Wolfram 

Mathematica, is used as a fast and rich programming environment for research work and algorithm 

creation in this domain. In our first study (Malinova & Ivanova, 2011), we proposed a method for the 

parameterization of English language test questions of types dichotomy and multiple-choice with one 

or more correct answers. These are test questions connected with evaluating a students’ knowledge of 

the lexical and grammatical structures that are found in the text. The algorithm implementations were 

added to the DisPeL specialized editor for defining parameterized questions that are automatically 

assessed. The results demonstrated that, based on a small amount of input values for dynamic variables 

and patterns for parameterized sentences, we can generate a large set of equivalent dynamic questions 

of a certain topic/subtopic, chosen by the author. 

In (Malinova, Ivanova, and Rahnev, 2015) we proposed a reimplementation of these results in 

Wolfram Mathematica in order to use this platform as a fast and convenient tool for the testing and 

implementation of new algorithms. In addition, we proposed methods for parameterization and 
automatic generation of English language test questions of the following types: 

 Test questions for matching words and their meaning; 

 Test questions for matching parts of the whole; 

 Test questions for finding synonyms, antonyms, and generalizations/specializations of words. 

The following sections provide the new methods we have developed for the automatic generation of 

English language test questions using Mathematica. This includes generating questions for testing a 

student’s knowledge of adverbs and adjectives, as well as that of word formation, especially negative 
forms of adjectives. 

The presented examples use Mathematica’s functions WordData and DictionaryLookup which 

fetch data form Wolfram’s servers. Internet connectivity is therefore required for the code to work.  

Automatic generation of English language test questions for testing adverbs and adjectives 

Test questions about distinguishing adverbs and adjectives show students’ knowledge of the 

definitions, function, and usage of these major parts of speech in the English grammar. With this 

question type, the students must select either an adverb or an adjective to complete the sentence. 

Mathematica’s function WordData provides a number of special properties for adjectives: 

„BaseNoun“, „DerivedAdverbs“, etc. In this section we use WordData, invoked with the argument 

„DerivedAdverbs“, which returns the adverbs derived from an adjective. For instance: 

a={"easy","quick"}; 

WordData[#,"DerivedAdverbs","List"]&/@a 

 

returns: 

{{easily},{quickly}} 

We have developed Mathematica code for the automatic generation of a large number of unique test 

questions for testing the diferences between adjectives and adverbs, based on a small amount of input 

data – 8 parameterized sentences and 4 adjectives. Figure 1 shows the results in Mathematica. The 

correct answer is marked with parentheses. 

Automatic generation of English language test questions for word formation – negative forms of 

adjectives 

An important type of test questions is connected with word formation. This section provides examples 
of English language test questions for word formation of the negative forms of adjectives. To generate 

a large number of test questions automatically for testing knowledge of the correct negative form of 

adjectives, we used the function “DictionaryLookup” and a number of functions for string 

manipulation and combinatorics in Mathematica. DictionaryLookup finds all English dictionary 

words that match a given string pattern. The implemented code in Mathematica generates test 

questions as shown in Figure 2. Correct and incorrect answers are given below each question.  
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Figure 1: The generated test questions for adverbs vs. adjectives 

 

Source: Authors 

 

Figure 2: The generated test questions for word formations – negative forms of adjectives 

 

Source: Authors 

Conclusion 

The computer algebra system Wolfram Mathematica significantly advances the process of English 

language testing and assessment. The automatic generation of questions allows us to create a large set 
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of equivalent questions of a certain topic, based on a small amount of input values. This reduces 

authoring time during tests creation, avails application of equal criteria and fair assessment, and 

decreases the influence of subjective factors. The number of generated test questions can be 

significantly raised by adding single elements to the list of input values. 

The new results, developed in Mathematica, can further be integrated back in DisPeL (or other e-

testing systems) and thus used for the automatic generation of evaluation tests and automatic 

assessment in English language education.  

The results presented in this paper are used in English language education at the Faculty of 

Mathematics and Informatics of Plovdiv University “Paisii Hilendarski”, Bulgaria. 
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A METHODOLOGICAL APPROACH FOR IMPLEMENTATION 
OF ADAPTIVE E-LEARNING 

Valia Arnaudova1, Todorka Terzieva2, Asen Rahnev3 

 

Abstract: The purpose of adaptive e-Learning is to ensure effective teaching by providing an opportunity for 

students to connect with an environment that suits their needs, behavior, and knowledge. The reason adaptive e-

Learning is important is that, for a learning process to be successful, it is necessary to consider teaching 

materials that address specific characteristics of the student, such as their particular goals, preferences, 

knowledge, and style of studying, to provide an appropriate teaching strategy. 

In this article we present a methodological approach for implementing the adaptive e-Learning in the course 

“Computer information systems in tourism”, offered to students in the program “Tourism” through the Smolyan 

affiliate of the Plovdiv University “Paisii Hilendarski”, using the Distributed Platform for e-Learning (DisPeL). 

The platform DisPeL enables a user to report on different aspects of the learning process, for example, the time 

each student takes to learn a specific topic from the curriculum, and the number of incorrect and correct answers 

from individuals as well as the entire group of students who were trained over a given period of time.  

UDC Classification: 004.9 DOI: http://dx.doi.org/10.12955/cbup.v4.792 

Keywords: e-learning, adaptive e-learning, adaptability in training, effective teaching.

 

Introduction 

The advancement of systems that support the educational process in the direction of customizing and 

adapting the needs and knowledge of students is a contemporary area of development. An extremely 

important task is modeling the relationship between educational materials and resources, learning 

styles, and the assessment and assimilation of new knowledge. 

In recent years, the creation and delivery of modules for adaptive educational content has become an 

important part of designing modern platforms for e-learning. Much research and development 

(Brusilovsky, 2012; Dagger, Wade, & Conlan, 2005; Bontchev & Vassileva, 2009; Stoyanov & 

Popchev, 2014; Rahnev, Pavlov, & Kyurkchiev, 2014a) have been   aimed at customizing training 
systems to supporting users (students and trainers) and provide an environment for effective learning. 

The reason for the introduction of adaptive e-learning is that to have and effective learning process, 

some training materials are required. These materials are to be tailored to the different characteristics 

of the learner as specific objectives, preferences, knowledge, learning style and other individual 

factors to provide an appropriate pedagogical strategy.  

The adaptive e-learning systems can better determine the level of initial training and the current status 

of knowledge and skills of every student. This allows teachers to choose the appropriate course 

materials, assignments, and exercises to increase training effectiveness, rationally. 

The main goal of an adaptive e-learning system (regardless of the type of adaptation) is to provide 

effective learning by allowing students to communicate using e-learning systems according to their 

needs, behavior, and knowledge.  

Adaptability in training  

In essence, the idea of adaptive learning is not new. Its beginnings can be found even in the writings of 

(Carrier & Jonassen, 1988). Over the years, this idea has been continuously expanded and enriched in 

parallel with the development of information technology. With the advent of e-learning there are 

different ideas for the realization of adaptive learning, from full control of the learning process to the 
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concept of adaptive management that provides a wealth of information and diagnostic materials, to 

assisting students to make effective decisions about their own education (Kozlowski & Bell, 2008). 

Adaptive learning is a methodology, which periodically identifies knowledge and learning style, and 

then configures a specific set of learning resources, activities, and evaluation. It is designed for student 

needs and helps in better accumulation of new knowledge (Edmonds, 1987). 

The aim of adaptive e-learning is to provide students the opportunity to master the materials prepared 

for study as well as provide additional material, depending on the student’s interests and opportunities. 

Generally, the requirements for the adapted educational material are supplied to achieve the objectives 

assigned to the learning process (Velsen, 2008). As noted above, the purpose of the adaptive e-

learning is seemingly for students to absorb the teaching materials to their maximum ability, though 

the purpose of the education is more complex. Therefore, the adaptability of the system is divided into 

several categories: 

 Mastering the material as much as possible; 

 Satisfying the interests of the learner; 

 Developing personal qualities and abilities of the learner;  

 Objectives of psychological and social character. 

Insufficient awareness of the actual level of a student’s knowledge, as well as natural differences in 

their opportunities for learning, are the main reasons for the emergence of adaptive learning systems 

based on the didactic principle of individualization in learning. This principle is difficult to implement 

in traditional class-lesson training. 

The main objective of an appropriate learning system is to provide efficient learning for the students, 

who may or may not have prior exposure to the subject content and may also be less experienced in 

reflecting their learning experiences due to limited prior academic instruction (Brusilovsky & Peylo, 

2003). Existing research has shown that application of adaptation through electronic learning systems 

can provide a better learning environment (Oppermann, Rashev, & Kinshuk, 1997). 

Adaptability in training under the modern scientific concept means individualizing the learning 

process on the basis of creating electronic courses that take into account an individual’s characteristics, 

including their psychological traits, level of initial knowledge, levels of perception, goals, along with 

the training tasks. Adaptation can be viewed as adaptive planning (static adaptation) and interaction or 

dynamic adaptation. The implementation of adaptive planning in a student’s education allows for 

adaptation in a group of students, to enable an individual student to develop specific skills and 

knowledge relating to specifically useful competencies. In the process of providing information, 

dynamic adaptation modifies the content in ways and forms to present educational and methodological 

materials and the overall management of adapting the system for each student.  

According to (Stoyanov & Kirschner, 2004), an adaptable e-learning system is an interactive system, 

which personalizes and adapts learning content, pedagogic models, and interactions between its users 

in order to satisfy users’ requirements and preferences. 

The advantages of adaptive e-learning are significant, and are continuously improving for presentation 

of teaching material. Constantly, creative systems to support learning and striving are increasingly 

being adapted in these systems for the needs of users, students, and teachers. 

Implementation of adaptive learning through DisPeL 

The Distributed Platform for e-Learning (DisPeL) is an integrated software system for automating the 

management, administration, and implementation of the learning process. The platform can be used in 

any institution that needs to provide or use electronic services in the field of education, e.g. 

universities, schools, private companies, public organizations, and other similar institutions (Malinova, 

Pavlov, & Rahneva, 2014). The model components and services provided by DisPeL are detailed in 

Rahnev et al. (2014a). The DisPeL provides these five main services: administration of the educational 

process; Web audiences; adaptive learning content (adaptive electronic textbook); electronic testing 

and evaluation; and electronic services to support traditional proof testing and measurement. The 

distributed platform allows interaction with other software systems, regardless of the technologies 

used. This allows for future expansion and integration of the system. The DisPeL can improve the 

learning process by offering the following electronic services: 
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 Automating of the process of administration; 

 Maintenance of adaptive educational content; 

 Electronic testing and evaluation;  

 Support for traditional proof testing and evaluation. 

A base element of the DisPeL is the presentation of structured and adaptive learning content, 

implemented in the module “Electronic textbook”. In this article, we present a methodological 

approach for implementing adaptive e-Learning in the discipline “Computer information systems in 

tourism”, which is offered for students in the program “Tourism” through the affiliate Smolyan of the 

Plovdiv University “Paisii Hilendarski”, using the distributed platform for e-learning DisPeL.  

As mentioned above, from Rahnev et al. (2014a), DisPeL achieves adaptability through the following: 

 Continuous testing. At the end of every chapter of the learning content, the student is examined 

on the materials covered. The system assesses the answers and presents the student with a 

summary of identified gaps in his knowledge. The student can quickly navigate to the related 

part of the content to improve his knowledge on these areas. A unique learning procedure 

through the material is created for every student. 

 Personalization. Students can personalize their learning content. Personalized elements are 

private for students, meaning their notes and highlights are visible only to the student who 

created them. This enhances the personal experience for every student. Personalization 

includes: 

o Add notes. Notes are free textual content which can be embedded into the e-learning 

content. Within the e-learning content, notes are indicated with small icons. Clicking 
on an icon will open a popup window with the note, where the user can make changes, 

or delete the note. 

o Emphasize content. Emphasis enables students to put a visual mark on a part of the text 

to quickly draw their visual attention when they next process the text. Emphasis is 

achieved with two tools: highlight and underline. 

o Customize presentation of text. A person’s successful perception of written text can be 

affected by the text size, contrast, line spacing, and font. Therefore the SYSTEM 

enables users to change the font and size of the font, line spacing, and background and 

foreground colors. 

Creating and using an electronic textbook in DisPeL 

The electronic textbook “Computer information systems in tourism” is offered for students in the 

program “Tourism” through the affiliate Smolyan of the Plovdiv University “Paisii Hilendarski”, 

using the distributed platform for e-learning, DisPeL, and contains lecture teaching materials. The 

course’s aim is to familiarize students with the basic stages of creating and maintaining websites and 

web-based applications. Initial concepts for web browsers, like the client-server systems, World Wide 

Web, multilayer architectures, and Web development tools are discussed. The modern standards for 

describing web content are studied in terms of tools for dynamic content management and building 

functional user interfaces with CSS and JavaScript. Students are provided with the basics of web 

programming and the techniques that support different browsers and devices. Contents include these 

components: an introduction to HTML; the HTML5 document structure; creating lists, tables, forms, 

and frames; inserting hyperlinks, dynamic and static images, and forms; and incorporating multimedia. 

It examines CSS in detail, focusing on CSS3 rules for presentation, fonts, backgrounds, frames, color, 

transparency, alignment, positioning, and views. Further, the basic elements of JavaScript and its 

functions, working with embedded objects, the definition of sites, details on event processing, access 

to elements of the website, and additional costs of JavaScript are discussed in terms of creating 

dynamic pages using the document object model (DOM). The lecture course materials include many 
practical examples. 

The book includes tests after each lesson for both self-assessment and intermediate or final 

examination, which assess or verify the current status of students. 

Later in this article the development and application of the e-textbook platform DisPeL is discussed. 

This focuses on providing structured adaptive content and placement of reports and statistics in the 

educational process. Results are presented and possible future development is recommended. 
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The DisPeL defines an electronic book in terms of hypermedia electronic learning content for a given 

subject area and includes test questions on this content (Rahnev, Pavlov, Golev, Stieger, & Gardjeva, 

2014b). Every textbook has a title, author, co-authors, status (“ready”, “outdated”, or “under 

revision”), version (version number), tutorials (including tests), and final self-assessment tests. The 

electronic textbook “Computer information systems in tourism” in DisPeL provides structured content, 

with the textbook structured into 10 lessons (Figure 1). 

Each lesson has a title, content including an introductory part and various headings, and finally, a test 

for the lesson. The DisPeL platform provides each teacher with the ability to customize the course 

according to the specifics of the discipline. At the end of each lesson, based on the educational content 

of the electronic textbook, the student is able to test their knowledge (Figure 2) of the studied material, 

and only on successful completion of the test is the educational content of the next chapter available. 

Figure 1: The main topics of the course  

 

Source: Authors 

An effective test creation to revise acquired knowledge requires a sufficiently large base of unique test 

questions. The DisPeL allows a maximum number of unique tests to be prepared and caters for more 

than one possible correct answer (preferably at least two) and more than three (recommended 5) 

possible wrong answers. By combining enough correct and incorrect answers we can obtain a 

sufficient number of different outcomes to prevent students from learning the questions and the 

position of the correct answers. Generated questions like this can be used for intermediate tests after 

each lesson within the electronic textbook and for the final test at the end of training (Figure 3). 

For intermediate tests, the system can be configured to require students to answer a few questions on 
the content of each lesson before they continue on to the next. Each test question has one right and 

three wrong answers randomly generated. If the student does not answer correctly, the teacher can set 

the system to analyze errors made by the student and redirect them to the relevant content, to “fill” 

gaps in knowledge. Each subsequent attempt to pass the test, involves the student answering newly 

generated questions. To create test questions after each lesson, the lecturer adjusts several parameters 

including the number of questions, i.e. how many questions will be asked of students in the test 
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following the lesson. The total input of suitable test questions for lessons exceed this number in order 

to increase the total number of possible tests generated. The number of responses relates to how many 

possible answers will be chosen for each question and feedback is given for the student with a wrong 

answer to redirect them to the information in the lesson. 

Figure 2: Adding questions to create test 

 

Source: Authors 

 

Figure 3: Creating the final test 

 

Source: Authors 

The approach involved in achieving adaptive e-learning content in the DisPeL comprises repeated 

testing and monitoring of the student’s progress, the personalization of content, and an adaptive 

presentation. The presentation of educational content is strictly linear. In this way, a unique learning 

process for each student is achieved, mainly through test questions. At the end of each lesson, based 
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on the educational content of textbooks, students are tested on the material they have studied and only 

on successful completion of the test can they proceed to the educational content of the next lesson. For 

every individual student, the DisPeL evaluates responses and provides information based on a 

presumed absence of knowledge. In creating tests in the e-textbook, the objective is for each student to 

receive a unique set of test questions, based on material from the preceding lesson, that can be 

answered regardless of how many returns the student makes to the lesson material. The tests require a 

sufficient number of test questions; the creation of which is laborious and takes considerable time. The 

DisPeL provides an algorithm that allows for a minimum number of unique test questions that is more 

than the required number of responses, and generates a unique base of test questions and exam tests 

for each student (Rahnev et al., 2014b). 

For intermediate tests, the electronic textbook requires students to answer at least four test questions 

on the material in each lesson before continuing to the next lesson. For each test question, on a random 

basis, one correct and three wrong answers are chosen. If the student does not answer correctly, the 

system analyzes the errors and redirects the learner to the relevant content, and thereby creates a 

unique learning path for each student. The hyperlink is localized to the site of the lesson, which gives 
information about the matter. Upon completing the same test, the student receives four new questions, 

selected at random, again as a set of questions with proposed options for answers. 

Analysis of learning outcomes 

The developed electronic textbook “Computer information systems in tourism“ has been successfully 

applied in the training of students majoring in “Tourism“ at the Faculty of Economy and Social 

Studies at the Smolyan affiliate of the Plovdiv University “Paisii Hilendarski“ during the academic 

year 2014-2015. The platform DisPeL enables a user to report on different aspects of the learning 

process, for example, the time each student takes to learn a specific topic from the curriculum, and the 

number of incorrect and correct answers from individuals as well as the entire group of students who 

were trained over a given period of time. 

The system allows a student profile to be created. For each student who uses the electronic textbook, 

the system traces the subjects they have read over the time allocated for self-study, as well as the 

statistics on intermediate and final tests that are conducted independently or by the teacher. Figure 4 

shows a sample of information on lesson progress, and Figure 5 of reference to students.  

Figure 4. Statistics progress in lessons 

 

Source: Authors 
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After completing the test, the system outputs a list of the incorrect and correct answers given by each 

student for each question. The incorrect answers are displayed with a red background. Also, the 

system displays the number of test questions and the number of correct answers given by a student. 

This allows students to see their mistakes and gain real insight into their performance in the test. 

One of the possibilities that the system provides is statistical information on exams conducted to date. 

In this way, the teacher can make personal summaries for a particular student or group of students, and 

allow them to ascertain how well the teaching material is being assimilated for different topics within 

a given discipline. Also, the teacher can easily compare test scores for certain subjects over different 

years. Thus, a teacher can follow the extent of change in the methodology of teaching and various 

teaching strategies and how these affect students in acquiring their knowledge and skills. 

Figure 5. Statistical summary for each student 

 

Source: Authors 

Conclusion 

The improvement of systems supporting the educational process in the direction of customizing and 

adapting to the needs and knowledge of trainees is a contemporary area of development. 

The other side to this training, namely the preliminary hard work of the teacher, should not be 

overlooked. The initial development of an electronic course requires more time and effort than the 

classical educational course, and the effort in developing interactive e-content is larger still and 

sometimes requires additional skills and teamwork. 

Regardless of the negative aspects, the advantages of adaptive e-learning are significant and are 

continuously developing. In recent years, the techniques and means of presenting educational content 

has incessantly advanced. Ultimately, the goal is to establish more accountability and improve 

teaching. This methodological approach stimulates students by giving them the opportunity, through 

self-study, to actively define their individual pace of learning. The use of adaptive systems for е-

learning allows: 

 customized training, or individualized learning plans; 

 implementation of various teaching strategies; 

 accumulation of information for students and teachers that is analyzed statistically for different 

indications. This allows rational feedback and dynamic change in the training technology; and 

 an individualized approach for students and the ability to adapt the difficulty level to the needs 

of the student. 
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Still to be examined is an extremely important task of modeling the relationship between educational 

materials and available resources, learning styles, and assessment and assimilation of new knowledge. 
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