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On	the	Edge	
 
International Scientific Conference, 22nd April 2020 
Available via @FMK.UCM on Facebook and https://fmk.sk/mm20/  
 
Megatrends and Media is an international scientific event organised by the Faculty of Mass 
Media Communication at the University of Ss. Cyril and Methodius in Trnava (FMK UCM). 
The conference is supported and attended by media theorists, media scholars, social scientists, 
media and marketing researchers, as well as media professionals from Slovakia and many 
other countries. Regardless of the conference’s main topic that changes on yearly basis, its 
goal always remains the same – to present, critically discuss and disseminate current 
theoretical knowledge and practical experience related to media and the latest development 
trends in media production and consumption.   
 
The 15th annual international conference Megatrends and Media (the conference’s main title 
has been used since 2011, the event had previously been called On Problems of Media 
Communication, later Mass Media Communication and Reality, and then Media, Society, 
Media Fiction), took place on 22nd April 2020 and was held online due to coronavirus 
concerns. The main discussion session is available via https://fmk.sk/mm20/ and also at FMK 
UCM’s Facebook page: https://sk-sk.facebook.com/FMK.UCM/  
 
The discussion sessions were divided into four sections as follows: 
• Section 1: Merging Reality and Fiction 
• Section 2: Media Education, Policy and Ethics 
• Section 3: Digital Platforms and Marketing 
• Section 4: Media Culture, Art and Creativity 
 
The conference’s Scientific Board and Organising and Programme Committee were proud to 
welcome many regular and just as many new participants, as well as esteemed foreign guests 
from Croatia, the Czech Republic, the Netherlands, Pakistan, Poland, Serbia and Ukraine. 
 
 



 
 
Conference	website:	 
https://fmk.sk/megatrendy-a-media/ 
 
 
 
	
 
 
Faculty	website:	http://fmk.sk	
 
	
 
	
Facebook	account	of	FMK	Conferences:	
https://www.facebook.com/KonferencieFmk	 	
(Photo	gallery	included) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



SCIENTIFIC	PARTNERS	
• Institute	of	Theatre	and	Film	Research	of	the	Slovak	Academy	of	Sciences	
• Institute	of	Political	Science	of	the	Slovak	Academy	of	Sciences	
• The	Polish	Academy	of	Sciences	(Branch	in	Katowice)	
• Centre	 for	 Innovation,	Technology	Transfer	and	Development	Foundation	of	 the	

University	of	Silesia	(Poland)	
• Polish	PR	Association	



SCIENTIFIC	BOARD	
 
Prof.	PhDr.	Miloš	Mistrík,	DrSc. 
University	of	Ss.	Cyril	and	Methodius	in	Trnava,	Slovak	Republic 
	
Prof.	PhDr.	Nataliya	Panasenko,	DrSc.	 
University	of	Ss.	Cyril	and	Methodius	in	Trnava,	Slovak	Republic 
	
Prof.	Diab	Al-Badayneh	
Mutah	University,	Amman,	Jordan 
	
Prof.	Dr.	Peter	A.	Bruck,	Ph.D.	
Research	Studios	Austria	Forschungsgesellschaft	mbH,	Austria 
	
Prof.	David	Buckingham,	PhD.,	MA,	BA	
Loughborough	University,	United	Kingdom	
	
Prof.	Dr.	Mark	Deuze	
University	of	Amsterdam,	the	Netherlands	
	
Prof.	Dr.	Alexander	Fedorov	
Anton	Chekhov	Taganrog	State	Pedagogical	Institute,	Russian	Federation 
	
Prof.	PhDr.	Slavomír	Gálik,	PhD.	
University	of	Ss.	Cyril	and	Methodius	in	Trnava,	Slovak	Republic 
	
Prof.	Dr.	sc.	Denis	Jelačić	
The	University	of	Zagreb,	Croatia 
	
Prof. Dr. Friedrich Krotz	
University of Bremen, Germany 
	
Prof.	PhDr.	Hana	Pravdová,	PhD.	
University	of	Ss.	Cyril	and	Methodius	in	Trnava,	Slovak	Republic	
	
Prof.	Jozef	M.	M.	Ritzen 
The	United	Nations	University,	the	Netherlands	
	
Prof.	José	Manuel	Pérez	Tornero,	PhD.	
Universitat	Autonoma	de	Barcelona,	Spain 
	
Assoc.	Prof.	PhDr.	Ľudmila	Čábyová,	PhD.	
University	of	Ss.	Cyril	and	Methodius	in	Trnava,	Slovak	Republic	
	
Assoc.	Prof.	Krzysztof	Gajdka,	PhD.	
University	of	Economics	in	Katowice,	Poland 
	
Assoc.	Prof.	PhDr.	Marek	Hrubec,	Ph.D.	 
Centre	of	Global	Studies,	Czech	Academy	of	Sciences,	Czech	Republic	
	
Assoc. Prof. PhDr. Zora Hudíková, PhD. 
University	of	Ss.	Cyril	and	Methodius	in	Trnava,	Slovak	Republic 



Assoc. Prof. PhDr.	Jana	Radošinská,	PhD.	
University	of	Ss.	Cyril	and	Methodius	in	Trnava,	Slovak	Republic	
	
Assoc.	Prof.	Mgr.	Ondřej	Roubal,	Ph.D.	 
University	of	Finance	and	Administration,	Czech	Republic	
	
Assoc.	Prof.	Mgr.	Art.	Jozef	Sedlák 
University	of	Ss.	Cyril	and	Methodius	in	Trnava,	Slovak	Republic 
	
Assoc.	Prof.	Stefan	Stanciugelu,	Ph.D.	
National	University	of	Political	Studies	and	Public	Administration	in	Bucharest,	Romania 
	
Assoc.	Prof.	Andrei Taranu, PhD. 
National School of Political Studies and Public Administration, Romania 
	
Assoc.	Prof.	Ing.	Andrej	Trnka,	PhD.	
University	of	Ss.	Cyril	and	Methodius	in	Trnava,	Slovak	Republic 
	
Assoc.	Prof.	PhDr.	Ján	Višňovský,	PhD. 
University	of	Ss.	Cyril	and	Methodius	in	Trnava,	Slovak	Republic	
	
Assoc.	Prof.	Mgr.	Norbert	Vrabec,	PhD. 
University	of	Ss.	Cyril	and	Methodius	in	Trnava,	Slovak	Republic	
	
Mgr. Dáša	Franić, PhD. 
University	of	Ss.	Cyril	and	Methodius	in	Trnava,	Slovak	Republic	
	
PhDr.	Jakub	Končelík,	Ph.D.		
Charles	University	in	Prague,	Czech	Republic	
	
Mgr.	Peter	Krajčovič,	PhD.	
University	of	Ss.	Cyril	and	Methodius	in	Trnava,	Slovak	Republic 
	
Mgr.	Zuzana	Kvetanová,	PhD.	
University	of	Ss.	Cyril	and	Methodius	in	Trnava,	Slovak	Republic 
	
Mgr.	Zdenko	Mago,	PhD.	
University	of	Ss.	Cyril	and	Methodius	in	Trnava,	Slovak	Republic 
	
Mgr.	Juliána	Mináriková,	PhD.	
University	of	Ss.	Cyril	and	Methodius	in	Trnava,	Slovak	Republic	
	
PhDr.	Peter	Murár,	PhD.	
University	of	Ss.	Cyril	and	Methodius	in	Trnava,	Slovak	Republic 
	
Mgr.	Lenka	Rusňáková,	PhD.	
University	of	Ss.	Cyril	and	Methodius	in	Trnava,	Slovak	Republic 
	
JUDr.	PhDr.	Martin	Solík,	PhD. 
University	of	Ss.	Cyril	and	Methodius	in	Trnava,	Slovak	Republic	
 

 



TABLE OF CONTENTS

Preface.......................................................................................................................................14

Merging Reality and Fiction...................................................................................................17

Genre Diversity in Journalism in Public Service Broadcasting.................................................18
Ľubica Bôtošová

Truth in The Context of the Internet..........................................................................................30
Diana Bulganová

Effect of The Quarantine on Television Viewership..................................................................41
Martin Graca, Sláva Gracová

Online Reporting During the Extraordinary Situation in Slovakia............................................49
Sláva Gracová, Martin Graca

Images of Sexuality in Television Drama Production...............................................................55
Zuzana Kvetanová, Mária Sviteková

Post-Truth Era as a Global Media Phenomenon. What Does It Mean, What Are Its 
Consequences, and Where Has the Global Crisis of Trust Originated?....................................69
Branislav Oprala

The World of Media Has Been Changed (?) By the Black Swan..............................................82
Slávka Pitoňáková

War with a Thousand Faces: “Militainment” in American War Films......................................94
Jana Radošinská

From Offline Being to Online Being: Transformation of an Ordinary Person  
into a Celebrity.........................................................................................................................110
Anna Sámelová

Journalism on TikTok..............................................................................................................120
Magdaléna Švecová, Anna Kačincová Predmerská

Communication of Churches and Religious Communities in Slovakia  
Via Social Networks................................................................................................................131
Ján Višňovský, Pavel Bielik



Media Education, Policy and Ethics....................................................................................137

The Correlation of Personal Data Protection and Freedom of Expression  
in the Internet: Key Challenges Based on the Analysis of Armenian Legislation...................138
Lilit Avagyan

Forms of Investigative Journalism in Slovak Media...............................................................148
Pavel Bielik

Education as a Prerequisite for Business Development in the Ict Sector................................158
Ivana Bestvina Bukvić, Ivana Đurđević Babić, Maja Haršanji

Popular – Educational Texts in Press For Children and Making Technical  
Lexicon Understandable..........................................................................................................170
Danuša Faktorová

Media in Global Process..........................................................................................................179
Marija Hekelj

Cyber-Mobbing as a Form of Cyberbullying and a Negative Phenomenon  
of Communication in Cyber Space..........................................................................................187
Vladimíra Hladíková, Anna Hurajová

Online vs. Face to Face Teaching in University Background..................................................199
Denisa Kraľovičová

Morality, the Needs of Society and Media...............................................................................206
Janka Kyseľová

Church and Media – Media Education at Theological Faculties.............................................216
Radek Mezuláník

Influence of Modern Phenomena in The Media Environment on Children  
and Adolescents.......................................................................................................................227
Dominik Mičuda

Content and Conceptual Transformation of Media Education in the Czech  
Learning Environment.............................................................................................................235
Eva Niklesová

Digital Platforms and Marketing.........................................................................................257

Outline of Czech and Slovak Community in Second Life.......................................................258
Alexandra Alföldiová, Andrej Trnka



Social Media Using in Region for Communication with Its Customers.................................265
Renáta Bundzíková, Denisa Jánošová

Covid-19- Our Best Chance to Change Universities...............................................................276
Ľudmila Čábyová, Alena Hrušková

Forecast of Distribution and Supply Prices of Electricity in Europe and Slovakia.................290
Robert Halenár

The Melting Pot of Covid (A Mass Society or a Mass of Individuals)....................................297
Jana Hubinová

Ethical Aspects in the Communication of Regional and Local Authorities  
with the Public.........................................................................................................................303
Denisa Jánošová, Tomasz Jobczyk

Media as a Means of Mitigating the Impacts of Different Expectations  
in the Intercultural Communication of Russians and Czechs in the Incoming  
Tourism of the Czech Republic................................................................................................311
Monika Klímová, Ondřej Pešek

Virtual Reality as a Useful Platform for the Tourism Sector...................................................320
Petra Koudelková

Reflection of the 30th Anniversary of the Velvet Revolution in The Media.............................334
Peter Krajčovič, Marianna Urmínová

Data Literacy Across Target Groups........................................................................................342
Michal Kubovics, Anna Zaušková

Ecolabelling of Products as the Part of Green Marketing and Its Impact  
on Consumer Behaviour..........................................................................................................351
Alena Kusá, Marianna Urmínová

Marketing Communication of Selected Authorities in Trnava Region....................................362
Lenka Labudová, Denisa Jánošová

Impact of Social Networks on Work of Small and Medium Enterprises.................................368
Gordana Lesinger, Katarina Gagulić

Organization and the Role of Marketing in Hospitals.............................................................379
Matej Martovič

Corporate Communication – Consistency, Coherence, and Clarity  
of Corporate Messages.............................................................................................................386
Alena Müller

Slovak Publishers in Facebook Environment..........................................................................398
Jana Paveleková



Gamification (On the Edge of Work and Entertaiment)..........................................................408
Pavel Sládek, Ondřej Pešek

Beyond the Edge of the Established Stereotypes of Communication  
of Educational Institutions.......................................................................................................421
Igor Piatrov, Martin Vanko

Application of Solomo Marketing in the Presentation of Eco-Innovations  
in Selected Business Entity......................................................................................................433
Monika Rezníčková

Introduction to Agile Way of Working.....................................................................................441
Jarmila Šalgovičová, Silvia Klinčeková

The Limits of Content Marketing and Native Advertising in the Context  
of Environmental Behaviour....................................................................................................447
Martin Vanko, Anna Zaušková

When Facial Expression Analysis and Explicit Questionnaire Evaluation  
do not Match. Neuromarketing Paradox Explained.................................................................460
Pavel Žiaran

Media Culture, Art and Creativity.......................................................................................469

A Dead Letter is a Good Start: a Study on Literary Genealogy of Emerging  
Genres in New Media..............................................................................................................470
Snježana Barić-Šelmić, Hrvoje Mesić

Conservation of Cultural Heritage in the Trnava Self-Governing Region..............................485
Dušan Blahút

The Impact of „Corona Crisis“ on Slovak Radio Broadcasting..............................................492
Andrej Brník

The History of Theatre Advertising in Republic of Croatia....................................................502
Iva Buljubašić

Experimental Image Creation Through Imagination...............................................................511
Martin Engler, Andrej Trnka

Thin Lines Between Science and Gaming: On the Edge Between Being a Player  
and a Researcher......................................................................................................................520
Tomáš Farkaš

Film Look of a Digital Movie..................................................................................................529
Ladislav Halama, Zora Hudíková



Whipping Up Emotions by Media During Coronavirus Pandemics........................................544
Zora Hudíková

Nicolas Winding Refn`S Too Old to Die Young: Violence and Ressurection.........................560
Martin Charvát

Narration as a Basic Creative and Communication Component  
of the Medium of Photography................................................................................................566
Eva Jonisová, Peter Lančarič

The Return of Media – Party Parallelism................................................................................577
Jan Křeček

Introduction to the (Alleged) Mutual Impact of Games and Sociocultural Factors................587
Alexandra Kukumbergová, Andrej Trnka

Fleeting Glance at a Portrait....................................................................................................593
Peter Lančarič, Eva Jonisová

Marketing Communication as Co-Creator of National Culture...............................................603
Dušan Pavlů

Covid 19 and the Threat of Periodical Press Mortality............................................................613
Hana Pravdová

Literary Criticism – From Hero to Zero?.................................................................................622
Mária Stanková

On the Edge of Wakanda.........................................................................................................628
Marek Šimončič

Editorial Policy.......................................................................................................................634



 158 

Megatrends and Media: On the Edge 

EDUCATION AS A PREREQUISITE FOR BUSINESS DEVELOPMENT 
IN THE ICT SECTOR 

 
Ivana Bestvina Bukvić – Ivana Đurđević Babić – Maja Haršanji 

 
ABSTRACT:  
As development of the Information and communication technologies (ICT) influences the competitiveness of all 
business sectors and overall economic growth, the authors conducted a research on factors influencing the ICT 
sector’s development. In indentifying business development factors the surveyed ICT professionals emphasized 
the role of state activities in ensuring favorable and encouraging business environment and quality high 
education. The quality education is of high importance as inability to reduce shortages of skilled ICT 
professionals can negatively affect innovation, profitability and earnings of ICT companies. Following these 
findings, the research of the existing skill gaps and the relevance of the education for the ICT sector growth was 
conducted. The aim of the research was to evaluate success of the current education model in following ICT 
sector needs. In analysing the results of the survey conducted on 120 ICT professionals it was found that they 
believe that the education is most important activity by which the state and its institutions can influence the 
development of the ICT sector where most of them consider that the state should intensify education of ICT key 
personnel in order to stimulate the sectors growth. As well, this research revealed most important specific fields 
that should be taught in more extent and with involvement and coordination with the ICT professionals.  
 
KEY WORDS:  
business environment, education, industry needs, information and communication (ICT) sector, skill gaps 
 
 
1 Introduction 
 
Commonly known characteristics of Information and communication (ICT) sector are rapid 
changes that affect the development of all other industries and the global economy.1,2,3,4 By 
infiltrating in all business spheres the ICT gradually started to transform the industrial 
economy into a knowledge based economy5 influencing the labor efficiency and businesses 
profitability. It is obvious that the advantage of the benefits provided by this development 
flywheel have to be used to ensure the dynamics of future economic development. In this 
sense, it is necessary to identify development prerequisites and needs of the ICT sector and 
provide a favorable and supportive business environment that will enable its further growth. 
Previous authors’ research observed the ICT sector’s growth perspectives and identified the 
economic key factors that are influencing its development. It was concluded that the strategic 
long-term perspective approach to the development of the national ICT sectors is essential. In 
identifying the obstacles for the Croatian ICT sector development, the inadequate number of 

 
1 CIOACĂ, S. I. et al.: Assessing the Impact of ICT Sector on Sustainable Development in the European Union: 
An Empirical Analysis Using Panel Data. In Sustainability, 2020, Vol. 12, No. 592, p. 2-15. 
2 DRACA, M. et al.: The Evolving Role of ICT in the Economy: A Report by LSE Consulting for Huawei. 
London : London School of Economics and Political Science, 2018, p. 4-7. [online]. [2020-05-01]. Available at: 
<http://www.lse.ac.uk/business-and-consultancy/consulting/assets/documents/the-evolving-role-of-ict-in-the-
economy.pdf>. 
3 ROSARIO, C. et al.: The Impact of Information and Communication Technologies on Countries Economic 
Growth. In DA SILVA, A. L., TOMIC, D., GRILEC, A. (eds.): Sustainability from an Economic and Social 
Perspective. Varaždin : Varazdin Development and Entrepreneurship Agency, 2019, p. 414-420. 
4 YIE, M. S., NAM, S. J.: The Impact of ICT Sector on Economic Output and Growth. In Informatization 
Policy, 2019, Vol. 26, No. 2, p. 25-44. 
5 HOVE, D.: A fit-gap analysis of the National Certificate (Vocational)—Information Technology and Computer 
Science curriculum against the needs of the South African ICT industry. [Master´s thesis]. Stellenbosch : 
Stellenbosch University, 2019, p. 98. [online]. [2020-04-26]. Available at: 
<http://scholar.sun.ac.za/bitstream/handle/10019.1/105914/hove_national_2019.pdf?sequence=1&isAllowed=y>
. 
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high-skilled employees was emphasized.6 It is clear that one of the areas where continuous 
improvements need to be implemented is the labor market and the education of skilled work 
force. The public education system is the first in a line of those responsible for the 
development and qualification of young ICT professionals as “the current technological 
revolution widens the gap between education and work; as the introduction of new 
technologies, changes the nature of knowledge and skills required by companies.“7 “This 
situation poses important challenges for university managers and academics as there is an 
urgent need to find a way that allows a better alignment between universities and business.”8 
However, Llorens Garcia and associates have shown that the Universities are not taking into 
consideration the needs of the dynamic and changing industry where the profile of the young 
ICT professionals after graduation, in terms of soft skills, stayed the same during the last 
decade. The authors argue that if Universities do not succeed to recognize the businesses 
needs the ICT sector could lose its competitive edge. The aim of this research was to 
contribute to the ongoing discussion and to identify possibilities for improvements of the 
education model in the ICT related study programs thus indirectly influencing better business 
perspectives of the ICT sector. Following, after the recent literature review the authors have 
set up following research questions: Is the education model following the ICT industry 
expectations?; Which knowledge and skills should Universities teach at a greater extent in the 
future?; What state activities are the ICT professionals considering as most important for the 
development of the ICT sector? The authors conducted a review of the recent literature and a 
survey on the sample of 124 ICT experts (of which 120 valid questionnaires were included in 
the further analysis) whose results are presented as follows. The next chapter gives a review 
of previous empirical studies on the existing skill gaps in the ICT industry and the relevance 
of the quality educational model for the ICT development. Following literature review, the 
research methodology and the results of the empirical study were presented. The last chapters 
are giving discussion on research findings, conclusion and recommendations for policy-
makers, limitations of this research and recommendations for the future research. 
 
 
2 Literature Review 
 
Development of the information and communication technologies (ICT) is setting the newest 
challenges towards Universities, their teachers and students and state institutions.9 They are 
challenged to change the ways of teaching and learning, to adopt their study programs to the 
latest digital trends regardless of the primary fields of study. Per example “many university or 
college business programs offer majors or concentrations of small business management, but 
few of them offer a course of information technology (IT) for small business, despite the fact 

 
6 BESTVINA BUKVIĆ, I.: Impact of Business Environment on the Development of  Regional ICT Sector: Case 
Eastern Croatia. In TONKOVIĆ, M., CRNKOVIĆ, B. (eds.): 7th International Scientific Symposium Economy 
of Eastern Croatia – Vision and Growth. Osijek : Faculty of Economics in Osijek, 2018, p. 11-20. [online]. 
[2020-04-15]. Available at: <https://www.dropbox.com/s/9mquurgla6jl8kq/GIH%202018.pdf?dl=0>. 
7 HOVE, D.: A fit-gap analysis of the National Certificate (Vocational)—Information Technology and Computer 
Science curriculum against the needs of the South African ICT industry. [Master´s thesis]. Stellenbosch : 
Stellenbosch University, 2019, p. 98. [online]. [2020-04-26]. Available at: 
<http://scholar.sun.ac.za/bitstream/handle/10019.1/105914/hove_national_2019.pdf?sequence=1&isAllowed=y> 
8 LLORENS GARCIA, A. et al.: ICT skills gap in Spain: Before and after a decade of harmonizing the European 
Higher Education Area. In Computer Applications in Engineering Education, 2019, Vol. 27. No. 4, p. 934. 
9 DAS, K.: The Role and Impact of ICT in Improving the Quality of Education: An Overview. In International 
Journal of Innovative Studies in Sociology and Humanities, 1990, Vol. 4, No. 6, p. 98-102. 
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that ICT plays an important role in the management of innovative small businesses.“10 
Consequently, integration of ICT is setting open issues in front of Universities some of those 
are: lack of awareness, knowledge and positive attitude of authorities, staff and policy-
makers, lack of availability of adequate ICT infrastructure high operational costs and high 
level of obsolesce rate of ICT infrastructure and knowledge.11 Furthermore it is important to 
harmonize state instruments and measures and to analyse the achieved results with the aim of 
continuous adjustments of the existing state policies, development measures and activities.12 
There are numerous researches analysing the existence of the skill gaps and shortages 
between the ICT industry (employers) expectations and the University study programs, i.e. 
the skills that are actually being acquired by students. At the same time, new technologies are 
developing the demand for new skills that are not being taught on the University, which, 
during time, further increases the insufficiency of qualified workforce 13 while the outdated 
programs are losing their attractiveness. Per example, the rare “strong evidences to show that 
the market for traditional programming languages is on its way to extinction.”14 As the result, 
some of the young professionals after graduation face obstacles and need to upgrade their 
knowledge as of the misalignment of the knowledge and skills acquired on their Universities 
with the industry needs.15 Additionally, Loyalka and associates state that the quality of the 
study programs and the skill gained in computer study programs considerably differ across 
countries. They analysed comparable study program results in China, India, Russia, and the 
United States and found that there were potentially higher skill gains in the United States that 
could be the result of the “higher quality teaching or stronger linkages between college 
performance and employment outcomes“16 This finding is significant as it shows the 
comparison of the computer science skills among students coming from “four major 
economic and political powers that produce approximately half of the science, technology, 
engineering, and mathematics graduates in the world.“17  
 
Additionally, it has to be emphasized that the ICT businesses are preferring industry 
certifications over academic certificates. The reasons for that are: “Firstly, industry 
certifications are developed by industry itself. Therefore, the certifications are considered 
relative and in line with industry requirements. Secondly, industry certifications are current; 
that is, most industry certifications expire after a period of three years, with others having an 

 
10 WANG, S., WANG, H.: Design and Delivery of a New Course of Information Technology for Small 
Business. In Journal of Information Systems Education, 2015, Vol. 26, No. 1, p. 37. 
11 MIR, S. A.: ICT Integrated Higher Education: Prospects and Challenges. In International Journal of Research 
in Economics and Social Sciences (IJRESS), 2019, Vol. 8, No. 2, p. 3. 
12 BESTVINA BUKVIĆ, I., ĐURĐEVIĆ BABIĆ, I.: Catching the ICT Development Trends: What are the 
Odds?. In BUČKOVÁ, Z., RUSŇÁKOVÁ, L., SOLÍK, M. (eds.): Megatrends And Media – Digital Universe. 
Trnava : FMK UCM in Trnava, 2019, p. 35-53.  
13 BRUNELLO, G., WRUUCK, P.: Skill Shortages and Skill Mismatch in Europe: A Review of the Literature. 
In IZA – Journal of Labor Economics, 2019, Vol. 8, No. 12346, p. 26. 
14 KOONG, K. S. et al.: A Study of the Demand for Information Technology Professionals in Selected Internet 
Job Portals. In Journal of Information Systems Education, 2020, Vol. 1, No. 1, p. 24. [online]. [2020-4-20]. 
Available at: <https://aisel.aisnet.org/jise/vol13/iss1/4>. 
15 AKDUR, D.: The Design of a Survey on Bridging the Gap between Software Industry Expectations and 
Academia. In JOZWIAK, L., STOJANOVIC, R. (eds.): 8th Mediterranean Conference on Embedded 
Computing (MECO), Budva : MECOnet Institute (Mediterranean Excellence in Computing and Ontology), 
2019, p. 1. [online]. [2020-4-20]. Available at: 
<https://www.researchgate.net/publication/333635133_The_Design_of_a_Survey_on_Bridging_the_Gap_betwe
en_Software_Industry_Expectations_and_Academia>. 
16 LOYALKA, P. et al.: Computer science skills across China, India, Russia, and the United States. In 
Proceedings of the National Academy of Sciences, 2019, Vol. 116, No. 14, p. 6735. 
17 Ibidem, p. 6732. 
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expiration period as low as twelve months.„18 This is forcing the ICT professionals to stay in 
line with the new technologies, tools, practices and concepts. For previous reasons the ICT 
integrated programs are usually not sufficiently widespread and are having a limited number 
of students. Except relative rapid obsolescence of knowledge acquired within ICT study 
programs there is an issue of existing differences among understanding of Universities and 
industry with respect to the importance of certain skill categories. In analysing this question, 
Aasheim and associates encountered on significant differences and mismatch in expectations 
and what is actually being taught between Universities and the industry. Although the ICT 
sector is placing more importance on “hardware concepts, operating systems, leadership 
skills, entrepreneurial/risk taker traits, high overall college grade point average, packaged 
software skills, and work experience“ on a broader level “both groups ranked the importance 
of these categories in the following decreasing order: interpersonal skills, personal skills, 
technical skills, organizational skills, experience, grade point average.“19 In identifying 
underrepresented areas in ICT study programs on Moscow universities Platov and associates 
found that those are “programming, working with open software, the principles of ICT 
functioning.”20 The survey was conducted in 2019 on 250 students of which 83% had work 
experience. The most important ways that the students were using to acquire digital skills 
were combination of university study programs (85%), self-learning (53%) and work 
experience (51%). They emphasized that the programming (41%), work with software on 
independent platform (37%) and principles of ICT (33%) were not sufficiently represented on 
study programs.21 Of course, it has to be taken into consideration that different positions in 
ICT sector require different set of skills and certifications, but at this point of time, the sector 
is still highly volatile and not developed to the extent that the specific skills could be observed 
separately within the sector. 22 
 
Additional problem is relative unattractiveness of the ICT related study programs as 
Kaarakainen found that less than 5% of future Finnish students are planning to study or work 
within the ICT sector.23 This is interesting information as the young are using ICT technology 
and keeping track with technology and digital innovations on a daily basis but it seems that 
they are not equally interested to work in the industry itself. For previous reasons the ICT 
integrated programs are usually not widespread and are having a limited number of students. 
Although questions risen are more complex that could seam at a first look, the authors wanted 
to investigate the importance of Universities in providing the skilled future employees where 
attitudes of the ICT professionals on education as activity by which the state and its 
institutions should influence the development of the ICT sector and the knowledge and skills 
that should be thought at a greater extent in the future, were risen. Based on these research 
questions, the following research statements were formed: 

 
18 HOVE, D.: A fit-gap analysis of the National Certificate (Vocational)—Information Technology and 
Computer Science curriculum against the needs of the South African ICT industry. [Master´s thesis]. 
Stellenbosch : Stellenbosch University, 2019, p. 99. [online]. [2020-04-26]. Available at: 
<http://scholar.sun.ac.za/bitstream/handle/10019.1/105914/hove_national_2019.pdf?sequence=1&isAllowed=y> 
19 AASHEIM, C. A. et al.: Knowledge and Skill Requirements for Entry-Level Information Technology 
Workers: A Comparison of Industry and Academia. In Journal of Information Systems Education, 2009, Vol. 20, 
No. 3, p. 354. 
20 PLATOV, A. V. et al.: Gaps in educational programs in the context of global digitalization. In Advances in 
Economics, Business and Management Research, 2019, Vol. 105, No. 1, p. 728. 
21 Ibidem, p. 730. 
22 DESPLACES, D. E. et al.: What Information Technology Asks Of Business Higher Education Institutions: 
The Case of Rhode Island. In Journal of Information Systems Education, 2020, Vol. 14, No. 2, p. 195. 
23 KAARAKAINEN, M. T.: ICT Intentions and Digital Abilities of Future Labor Market Entrants in Finland. In 
Nordic journal of working life studies, 2019, Vol. 9, No. 2. p. 120. 
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• H1: The ICT experts which believe that the most important activity by which the state and 
its institutions can influence the development of the ICT sector is education will more 
probably consider that that the government should intensify education of key personnel in 
order to stimulate the growth of the ICT sector. 

• H2: Most ICT professionals believe that the Universities should teach Development in a 
greater extent. 

 
 
3 Methodology and the Results of the Research  
 
The research was conducted in 2019 and on 124 ICT experts from which 120 valid 
questionnaires were included in the further analysis. The ICT experts participated in this 
research are mainly from Croatia (91.07 %) working in companies with different dominant 
ICT activities. Their answers on questions regarding their firms’ dominant activity (V1), place 
of firms’ registration (V2), approximate total revenue for the previous year (V3), firms’ size 
(V4), number of firms’ employees (V5), participants role in firm (V6), whether or not they 
believe that currently the most important activity by which the state and its institutions can 
influence the development of the ICT sector is education (V7) as well as do they think or not 
that the government should intensify education of key personnel in order to stimulate the 
growth of the ICT sector (V8) and do they think that Universities should teach at a greater 
extent in the future: Business apps and processes within digital workplace (V9), Development 
(V10), Design (V11), Gaming (V12), Cloud Development (V13), Project management (V14), 
Planning Basics (v15), Time management (V16), PR and social networks (V17) or some other 
knowledge and skills (V18) as well as their opinion whether or not a stimulating business 
environment should have openness of educational and scientific institutions to changes in 
study programs to achieve ICT sector development. (V17), were analysed for this research. 
More than one third of participants (36.61%) expressed that J62.0.1 - Computer programming 
activities is the dominant activity of their company and 43.75% of participants stated that 
their company was registered in capital city, Zagreb. Also, more than a third of participants 
(34.82%) claimed that their company approximately had total revenues more than 2.700.000 
EUR in 2018 year. In addition, more than a third participants (36.61%) revealed that their 
company is a medium size company and little less than a third claimed that their company has 
more than 150 employees. The largest number of participant (43.75%) stated that their role in 
the company is team member.  
 
62.5% of participants believe that education is currently the most important activity by which 
the state and its institutions can influence the development of the ICT sector. The greatest 
number of participants (66.96%) thinks that the government should intensify education of key 
personnel in order to stimulate the growth of the ICT sector. When it comes to their opinion 
regarding which knowledge and skills should Universities teach at a greater extent in the 
future, more than a half of them (54.46%) consider that it should be the Business apps and 
processes within digital workplace, majority of them (78.57%) believes that it should be the 
Development, more than a half (59.82%) that it should not be the Design, majority (74.11%) 
that it should not be the Gaming, more than a half (58.93%) that it should not be the Cloud, 
54.46% of participants that it should be the Project management, more than a half (53.57%) 
that it should not be the Planning Basics or the Time management (57.14%), majority of 
participants indicated that it also should not be the PR and social networks or some other 
areas (99.11%). Furthermore, more than a half of participants (54.46%) consider that a 
stimulating business environment should have openness of educational and scientific 
institutions to changes in study programs to achieve ICT sector development. The Chi-square 
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test of independence was used to discover whether or not the variable V7 is associated with 
any other variable. The test showed that at the level of significance 0.05 there is statistically 
significant association between V6 and V7 (χ(4) = 13.55, p = .0089) as well as variables V6 
and V14 (χ(1) = 7.26, p = .007). Additionally, Cramer's V measure of strength showed that 
there is strong association between variables V6 and V7 ( .35) while Phi measure revealed 
moderate ( .25) association between variables V6 and V14. The Statistica 13 software was 
used to generate association rules. Altogether, 132 rules were extracted whose minimum 
support and confidence where not lower than 50%. Overall, 98 rules had lift value higher than 
1. (see Table 1). 
 
Table 1: The obtained rules with sufficiently good lift values 

Body ==> Head Support (%) Confidence (%) Lift 
V8_1 ==> V7_1 53.57143 80.0000 1.280000 
V7_1 ==> V8_1 53.57143 85.7143 1.280000 
V7_1, V18_0 ==> V8_1 52.67857 85.5072 1.276908 
V8_1 ==> V7_1, V18_0 52.67857 78.6667 1.276908 
V7_1 ==> V8_1, V18_0 52.67857 84.2857 1.275676 
V8_1, V18_0 ==> V7_1 52.67857 79.7297 1.275676 
V12_0 ==> V18_0, V11_0 54.46429 73.4940 1.228556 
V11_0 ==> V18_0, V12_0 54.46429 91.0448 1.228556 
V18_0, V12_0 ==> V11_0 54.46429 73.4940 1.228556 
V18_0, V11_0 ==> V12_0 54.46429 91.0448 1.228556 
V12_0 ==> V11_0 54.46429 73.4940 1.228556 
V11_0 ==> V12_0 54.46429 91.0448 1.228556 

Source: own processing 
 
Based on the obtained lift and confidence value, the most important obtained rule stated that 
probability that ICT experts will consider that that the government should intensify education 
of key personnel in order to stimulate the growth of the ICT sector, if they believe that 
currently the most important activity by which the state and its institutions can influence the 
development of the ICT sector is education (85.00%). Although, this rule has the lift value the 
same as another rule, it has higher confidence than that rule. Figure 1, gives association rules 
with sufficiently good lift values.  
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Chart 1: Association rules with sufficiently good lift values 
Source: own processing 
 
As shown by Figure 1, the highest individual support was achieved by the nod V9_0 (business 
apps and processes within digital workplace should not be taught to greater extent) while the 
V8_0 (other than already stated skills or knowledge should not be taught to greater extent) 
and V17_0 (PR and social networks should not be taught to greater extent) have the highest 
relative joint support and V7_1 (Education is currently the most important activity by which 
the state and its institutions can influence the development of the ICT sector.) and V8_1 (the 
government should intensify education of key personnel) the highest lift. 
 
 
4 Discussion 
 
The results of this research indicated that the state should be involved in a development of its 
ICT sector through positive development measures that was confirmed by previous authors’ 
studies.24 The novelty was found in the statement which was given by the most participants 
that the education is currently the most important activity by which the state and its 
institutions can influence the development of the ICT sector where government should 
intensify education of key personnel in order to stimulate the growth of the ICT sector, which 
confirmed the first research statement. The reason for that was found in a fact that “skill 
shortages and mismatch are costly to individuals, firms and society because they negatively 
affect earnings, productivity, innovation and productivity growth. The effects on earnings can 
be quite persistent.“25 Nevertheless the skill gaps on a labor market continuously persist.26 It 
seems that that in shaping the new study program curriculums, Universities are not taking into 
full consideration the needs of the industry thus contributing to preservation of existing of 

 
24 BESTVINA BUKVIĆ, I.: Impact of Business Environment on the Development of Regional ICT Sector: Case 
Eastern Croatia. In TONKOVIĆ, M., CRNKOVIĆ, B. (eds.): 7th International Scientific Symposium Economy 
of Eastern Croatia – Vision and Growth. Osijek : Faculty of Economics in Osijek, 2018, p. 11-20. [online]. 
[2020-04-15]. Available at: <https://www.dropbox.com/s/9mquurgla6jl8kq/GIH%202018.pdf?dl=0>. 
25 BRUNELLO, G., WRUUCK, P.: Skill Shortages and Skill Mismatch in Europe: A Review of the Literature. 
In IZA – Journal of Labor Economics, 2019, Vol. 8, No. 12346, p. 26. 
26 LLORENS GARCIA, A. et al.: ICT skills gap in Spain: Before and after a decade of harmonizing the 
European Higher Education Area. In Computer Applications in Engineering Education, 2019, Vol. 27, No. 4, p. 
935-941. 
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mismatch between skills and industry needs.27 For that reason the authors were investigating 
which skills and competences should be taught in a greater measure with the aim of 
developing recommendations for the Universities and policy-makers. The research statement 
which claims that most of the respondents believe that the Universities should teach 
Development in a greater extent is accepted as 78.57% respondents gave affirmative response 
to this field. It is interesting to see that majority of respondents out of ten categories selected 
following three: Development, Business apps and processes within digital workplace and 
surprisingly Project management. The importance of project management skills was 
emphasized in study given by Desplaces and associates28 which confirmed that project 
management skills are significant for the ICT industry positions, where the higher 
compensations were connected to „higher educational levels, higher number of database 
administration or architecture certifications, and higher number of project management 
skills.“29 In addition, Development field (especially programming Languages and Web 
Development) was accounted as important by Koong and associates where it was found that 
coding skills in contemporary languages were required by most jobs posted. Only a quarter of 
job posts required communication skills,30 where it seems that, in line with the results of this 
research, soft skills overall are not so highly positioned, but the technical skills are. The soft 
skills that were found significant to mention were “communication, creativity, information, 
objective oriented, and problem solving“.31 
 
In this research, at the other hand, majority of participants indicated that skills that should not 
be taught in a greater measure are the PR and social networks but Gaming, Design and Cloud 
that was found surprising as those are fast growing subsectors.32 In conclusion, “companies 
spend crucial resources to train these personnel, who are not “ready” for the industry. Hence, 
academia must know what skills are needed to adapt the educational programs via an effective 
curriculum.“33 The input should be given by the industry and supported by the state. In that 
way mutual cooperation between ICT industry, University and state institutions could be 
developed with an aim of support and development of the ICT sector. This collaboration 
would be in line with a concept of Quadruple Helix and the goals of the European Union 
policies.34 Another reason for development of this cooperation model would be increasing the 
continuity of obtaining new information and knowledge from the ICT and case studies 

 
27 HOVE, D.: A fit-gap analysis of the National Certificate (Vocational)—Information Technology and 
Computer Science curriculum against the needs of the South African ICT industry. [Master´s thesis]. 
Stellenbosch : Stellenbosch University, 2019, p. 99. [online]. [2020-04-26]. Available at: 
<http://scholar.sun.ac.za/bitstream/handle/10019.1/105914/hove_national_2019.pdf?sequence=1&isAllowed=y> 
28 DESPLACES, D. E. et al.: What Information Technology Asks Of Business Higher Education Institutions: 
The Case of Rhode Island. In Journal of Information Systems Education, 2020, Vol. 14, No. 2, p. 195. 
29 Ibidem. 
30 KOONG, K. S. et al.: A Study of the Demand for Information Technology Professionals in Selected Internet 
Job Portals. In Journal of Information Systems Education, 2020, Vol. 1, No. 1, p. 24. [online]. [2020-04-20]. 
Available at: <https://aisel.aisnet.org/jise/vol13/iss1/4>. 
31 LLORENS GARCIA, A. et al.: ICT skills gap in Spain: Before and after a decade of harmonizing the 
European Higher Education Area. In Computer Applications in Engineering Education, 2019, Vol. 27, No. 4, p. 
939. 
32 For more information, see: Digital economy compas 2018. Hamburg : Statista, 2018. 
33 AKDUR, D.: The Design of a Survey on Bridging the Gap between Software Industry Expectations and 
Academia. In JOZWIAK, L., STOJANOVIC, R. (eds.): 8th Mediterranean Conference on Embedded 
Computing (MECO), Budva : MECOnet Institute (Mediterranean Excellence in Computing and Ontology), 
2019, p. 1. [online]. [2020-4-20]. Available at: 
<https://www.researchgate.net/publication/333635133_The_Design_of_a_Survey_on_Bridging_the_Gap_betwe
en_Software_Industry_Expectations_and_Academia>. 
34 Pillars of the Digitising European Industry initiative. 2018. [online]. [2020-4-23]. Available at: 
<https://ec.europa.eu/digital-single-market/en/pillars-digitising-european-industry-initiative>. 
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coming from this dynamic and rapidly changing sector35 for the needs of students’ education. 
Accordingly, the coordination with state institutions would be necessary36 for the 
development the strategic approach in order to reach the efficiency and upgrade of productive 
specializations.37 This model is line with the results of this research, as more than a half of 
participants (54.46%) consider that a stimulating business environment should have openness 
of the University to the industry for the purpose of conducting changes in their study 
programs and to consequently (indirectly through competent and qualified, skilled young ICT 
professionals) contribute to sector’s growth. At the same time, the responsibility for 
developing the skills requested by the industry should not only fall on state, University and 
industry but on the future young professionals (students) as well.38 Although the reward for 
acquiring the necessary and rare skills is generous, since ICT professionals have above-
average salaries and good working conditions, students' interest in enrolling in these study 
programs is still not sufficient to meet the needs of the fast-growing sector.39 
 
 
Conclusion 
 
Through the literature review and survey conducted with ICT professionals, it was found that 
there are numerous open questions regarding the best approach to education in the ICT 
discipline. However, it is indisputable that the quality of the ICT future professionals’ 
education has significant impact on ICT businesses and sector performance. For that reason, 
as confirmed by the research results, the strategic approach to this issue would be of valuable 
importance. In fact, ICT professionals consider that the education is the most important 
activity by which the state and its institutions could influence the development of the ICT 
sector where education of key personnel should be intensified in order to stimulate the growth 
of the ICT sector. Moreover, they majority of the respondents believe that the Development, 
Business apps and processes within digital workplace and Project management are the 
disciplines which should be in a greater extent taught in the future. Although the solution for 
the existing skills mismatch on the ICT labor market seems clear, there are numerous 
obstacles and challenges on the side of Universities which could be overcome through 
cooperation between ICT sector, universities and the government. Some of activities should 
be directed towards shaping more flexible ways of university study programs development 
and improvement, enabling more frequent changes according to industry needs and allowing 
higher level of industry participation in implementation of study programs. As well, the state 
and industry support is needed in provision of ICT infrastructure and equipment, continuous 
training and upgrading of teachers knowledge and promotion of ICT discipline among future 
students. Limitations of the research are including the relatively small scale at which the study 
was conducted on and the geographic area as most of the respondents are coming from 
Croatia, although it hast to be emphasized that most of them are working in international 
environment. The limitations are imposing the recommendations for improvements in future 
research. The future research should be conducted at a larger scale with greater geographical 

 
35 BRUNELLO, G., WRUUCK, P.: Skill Shortages and Skill Mismatch in Europe: A Review of the Literature. 
In IZA – Journal of Labor Economics, 2019, Vol. 8, No. 12346, p. 26. 
36 GAROUSI, V. et al.: Closing the Gap Between Software Engineering Education and Industrial Needs. In IEEE 
Software, 2019, Vol. 37, No. 2, p. 76. 
37 GARCIA CALVO, A.: State-firm Coordination and Upgrading in Spain's and Korea's ICT Industries. In New 
Political Economy, 2020, Vol. 25, No. 5, p. 1. 
38 BRUNELLO, G., WRUUCK, P.: Skill Shortages and Skill Mismatch in Europe: A Review of the Literature. 
In IZA – Journal of Labor Economics, 2019, Vol. 8, No. 12346, p. 26. 
39 KAARAKAINEN, M. T.: ICT Intentions and Digital Abilities of Future Labor Market Entrants in Finland. In 
Nordic journal of working life studies, 2019, Vol. 9, No.2. p. 120. 



 167 

Media Education, Policy and Ethics

coverage. As well, it should include more comprehensive examination including the ICT 
companies’ managers and employees, Universities and upper level high school and university 
students to gain a deeper understanding of the problem of lack of skilled work force in the 
ICT sector and to design possible solutions. 
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