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Abstract 

 

In the last decade, digital technologies are omnipresent in daily life, work and education. Internet 

and information technologies are changing the way we do bussiness, comunicate and educate 

ourselves. Pandemic of 2020 made digital technologies even more used and accelerated processes 

of digitalization and digital transformation. Education system is inevitable part of digital 

transformation process. Digital technologies in education should be used properly and efficently. IT 

experts from Croatia are extremely esteemed  world wide. Many inovative programming solutions 

of how to implement digital technologies in education are being currently developed in Croatia. 

Some of these solutions are being financed by Digital Europe Programme. In these paper we have 

analysed the state of digital transition in education, available information systems, digital resources 

and services in education in Croatia. For the purpose of this paper, there was a primary online poll 

on. The targeted population were random pupils, students and professors, all of which are part of 

croatian education system. The poll was made by online questionnaire distributed via e-mail and 

social media. The goal of this questionnaire was to find out users' attitude towards already existing 

digital resources and services in education. The purpose of this research is to collect data about 

efficiency and way of use of already existing digital resources. Results of this research will show 

digital technologies  advantages and disadvantages for use in education purposes. Results generated 

by poll were analysed by various statistic tools. 
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1. INTRODUCTION 

 

Over the past century, the technology development experienced a tremendous acceleration 

affecting our planet, people and existing societies. The rapid technology development has its 

positive and negative sides, and our understanding of technology is divided. People are involved 

in all the technological changes, innovations and systems that shape the way people act, live and 

think. Humanity cannot be placed out of technology and technological systems, and without 

technology, humanity is inconceivable. 

Our technologies take part in the biggest challenges we are currently facing: an out-of-control 

economic system that increases poverty and continues to expand the gap between the rich and 

the poor, the breakdown of political and social consensus across the planet, resulting in the rise 

of nationalism, social divisions, ethnic conflicts and wars in the shadow, as well as climate 

changes that are essentially becoming an existential threat. (Bridle, 2019:12) 

The use of new technologies in science, education, society, trade and in general in all segments 

of life, in addition to increasing human capabilities, shapes and governs human skills. We 

should consider the use of new technologies in various ways, including from a critical point of 

view, all with the aim of using new technologies in the most purposeful way possible. It is 

necessary to understand the functioning of complex technologies as connecting and interaction 

of technological systems. Technologies need to be understood, and this does not necessarily 

mean that everyone needs to learn programming. Technological systems should be understood 

without learning how to develop them. 

Educational institutions and universities are centers of research and innovation and, through 

cooperation with the economy, encourage the use of new technologies. The publication 

Promoting Higher Education Values: A Guide for Discussion (Scholars at risk, 2017) provides a 

good definition of higher education: “The higher education is the engine of knowledge 

production, discovery and innovation, skill development, cultural preservation and national 

progress. But, in order to be healthy, the higher education community must be based on 

fundamental values - equal approach, accountability, academic freedom, institutional autonomy 

and social responsibility. When these values are respected and nurtured, higher education 

communities not only contribute necessary skills and services to society, but also maximize the 

ability of individuals to think independently and make informative creative contributions to their 

own lives, as well as to the lives of others." (Softić, Odak, Lasić Lazić, 2021:7,8) 

At the beginning of 2020, the education system of the Republic of Croatia, like the entire world, 

faced the COVID-19 pandemic which changed our lives. Literally overnight, we changed the 

way we work, live and study, and digital transformation, which was part of the strategies of all 

higher education institutions, experienced tremendous acceleration. Everything foreseen in the 

five-year strategic plans had to be realized immediately. 

By adopting the Strategy for Education, Science and Technology (Ministry of Science and 

Education, 2014) in Croatia, the goal of improving and expanding the use of ICT in education 

was also adopted. The strategy recognized e-learning as one of the most important factors in 

improving the education process. The education system did not provide a plan for extraordinary 

circumstances, but now, looking back, we can say that in times of pandemic, the entire Croatian 

education system was organized very quickly and, without interrupting the teaching process, 

switched to models that did not require the physical presence of pupils/students and teachers in 

classrooms. Previous studies of distance learning models, the topics of PhD thesis, were applied 

in practice. The pandemic showed us the great importance of applying new technological 

solutions and e-learning in education. Within its Strategic framework - Education & Training 

2020, the European Commission highlighted six new priorities and one of them was the use of 

tools for the development of digital competences and innovative pedagogies. The development 

of digital competences among pupils and students is necessary for the implementation of the 

digital transformation of society. The digital transformation, that in the circumstances of the 

COVID-19 pandemic had to be implemented instantly, is not only the request for the 



implementation of new technologies, but also the modernization and improvement of processes 

and people, as well as encouraging the development of adequate knowledge and skills. At the 

time of immediate transition to online classes, there was no time for preparation and training, so 

individual components of higher education institutions managed as best they could to train 

teachers to use new technologies most often in the form of short and intensive trainings on the 

use of some kind of new technology for online learning. The teachers were frequently using 

multiple technologies since there was internet connection issues, so they managed in different 

ways, including improvising and combining several different technologies, all with the same 

purpose: mastering the curriculum. Teachers worked intensively on their training and 

broadening their horizons, which is one of the positive consequences of the pandemic. Now 

teachers have no problem with using new technologies, while before the pandemic they resisted 

using something new, especially the senior teachers. Methods that were used in e-learning 

during the pandemic and resulted as effective continued to be a matter of use even after the 

pandemic, under normal conditions.   E-learning as the only model of teaching did not prove to 

be a good solution, but the use of combined, i.e., hybrid learning models is acceptable and 

useful for pupils and students. 

The digital transformation of higher education institutions also includes the organizational 

structure of higher education institutions. The administration of higher education institutions, as 

well as administrative and professional services should follow up and ensure sufficient 

infrastructural capacities, technical equipment, as well as information and communication 

infrastructure, which are a prerequisite for good organization of higher education institutions 

and the successful implementation of educational programs. At European Universities, digital 

transformation starts with process innovation within the scope of scientific and teaching activity 

using ICT technologies, preceded by continuous education and training of teachers. The 

European Union encourages the digital transformation of education with a number of documents 

such as the Digital Transformation Agenda, EU Strategy for Modernizing Higher Education 

2020, EU Policy, Strategy and Legislation for 2030. As a member state, the Republic of Croatia 

provides its own documents to encourage digital transformation, namely: Guidelines for the 

Strategy of Education, Science and Technology (HAZU-MZOS, 2012), Strategy of Education, 

Science and Technology of the Republic of Croatia (2014), Smart Specialization Strategy of the 

Republic of Croatia for the period 2016 to 2020, National Development Strategy of the 

Republic of Croatia until 2030. 

Digital transformation is implemented over a long period of time and, in addition to introducing 

digital technology into the business activity, its implementation requires the education of 

employees. Digital transformation also implies a change in all forms of business and processes 

within which the organization's employees interact with their users (Softić, Odak, Lasić Lazić, 

2021:18). The results of research conducted by Educause (Brooks & MCCormack, 2020) 

indicate that only 13% of higher education institutions are in the process of digital 

transformation, 38% are considering it, and 32% of institutions are starting the process of digital 

transformation. The development path of starting the digital transformation process differs from 

institution to institution. For some higher education institutions, it is enough to hire a few 

experts, open digital communication channels and launch a website, while in other institutions, 

due to successful business organization, it is necessary to introduce much more complex 

technological processes. 

Rapid changes occur all over the world, so companies, schools and universities need to follow 

these changes. People and employees are key to implementing changes, and the goal of the 

education system should be to train educated personnel who are able to follow up and 

implement changes imposed by the rapid development of new technologies. Digital 

transformation creates a connected learning environment. It is an ecosystem that combines 

technologies, services and security in order to bridge the digital gap in creating collaborative, 

interactive and personalized learning experiences (Softić, Odak, Lasić Lazić, 2021:20). 

 



2. USE OF DIGITAL TECHNOLOGIES IN THE EDUCATION SYSTEM OF THE 

REPUBLIC OF CROATIA 

 

Figure 1 shows the Digital Economy and Society Index for 2021 in the European Union. It is 

clearly visible that Croatia ranks 19th out of a total of 27 EU member states according to the 

Digital Economy and Society Index (DESI) for 2021. A comparison with the DESI index of 

previous years shows the progress of Croatia, contributed by better results in some categories 

included in the DESI index. The use of fixed broadband Internet connection in the Republic of 

Croatia is slightly below the EU average, although Croatia is well covered by a high-speed 

broadband Internet (86% at the national level and 39% in rural areas). Additional benefits for 

both individuals and companies will be provided by the allocation of harmonized 5G spectrum 

in August 2021. At the same time, there will be a further acceleration of digital transformation. 

Regarding the category of above-basic digital skills, it is positive that Croatia is above the EU 

average. At the same time, the share of citizens with at least basic digital skills is low compared 

to the EU average. The extremely successful e-school project is currently in the second phase of 

implementation, and the project includes all schools, i.e., a total of 1,320 schools.  

 

 
 

Figure 1. Digital Economy and Society Index (DESI) for 2021, Croatia,  available on 

https://www.carnet.hr/wp-content/uploads/2021/11/DESI_2021__Croatia__hr.pdf . Accessed on 

July 19, 2022  

 

The National Recovery and Resilience Plan, which includes research, science and education, 

should further encourage the digital transformation of higher education, the digitization of 

research activities, as well as the development of digital skills. Companies in the Republic of 

Croatia use the advantages of digital technologies to a great extent. Data show that the majority 

of companies in Croatia participate in active online trading, with 30% of small and medium-

sized companies selling on the Internet, and 10% selling to other EU member states. This 

information is not surprising since Croatia has strong IT companies successful on a global scale. 

The Public Procurement Act, which made e-invoicing mandatory, affects the increase in the use 

of electronic invoices in Croatia (compared to 2018 and only 12 % of companies using them, in 

2020, 43 % of companies use electronic invoices). Croatia strongly promotes digital 

technologies through applications for various programs coordinated by the EU. The National 

Plan for the Digital Transformation of the Economy for the period 2021 to 2027 and the Smart 

https://www.carnet.hr/wp-content/uploads/2021/11/DESI_2021__Croatia__hr.pdf%20.%20Accessed%20on%20July%2019,%202022
https://www.carnet.hr/wp-content/uploads/2021/11/DESI_2021__Croatia__hr.pdf%20.%20Accessed%20on%20July%2019,%202022


Specialization Strategy for the period 2021 to 2029 are being drafted, as well as the National 

Plan for AI development. Green and digital transition is the fundamental developmental 

direction of the Croatian National Development Strategy for the period 2021 to 2030. 

The implementation of the HR-ZOO project is underway with the aim to establish a computer 

and data cloud as a fundamental component of the national research and innovation e-

infrastructure with the long-term purpose of providing the academic and research community 

with network connectivity and advanced computer and storage resources as a necessary 

prerequisite for future research and modern education and science. The project envisages the 

establishment of network headquarters in Zagreb, Rijeka, Split and Osijek. Easy access to the 

services of this project will be supported by e-scientists specialized in certain scientific 

branches. The basic infrastructure of SRCE (University Computing Center) consists of a 

computer and communication hall and data centers. To this infrastructure are added all systems 

necessary for operating the e-infrastructure of scientific and academic institutions. Trained 

professional staff and the aforementioned infrastructure constitute a unique resource in the 

science and education system. SRCE is hosting various systems of national importance, such as 

Isabella - the most important computer system for advanced calculations. In times of pandemic, 

SRCE ensured the maintenance and further development of key information, intermediary and 

data infrastructures. All these activities aim to expand the capacity of application and 

information systems that are being developed by SRCE for the needs of the scientific and 

educational community and institutions, as well as for the needs of society in general. 

Intermediary infrastructure of SRCE develops and maintains the Authentication and 

Authorization Infrastructure of the Science and Higher Education System (AAI@EduHr) and 

services for roaming access to the network - eduroam. By introducing a new monitoring system 

that monitors the operation of all system components, parent institutions can manage all 

AAI@EduHr data at their own institution, which contributes to reducing the exchange of 

documents in paper form and simplifies administration. SRCE is actively participating in the 

creation of a unique international virtual student card, which will also be available in the form 

of a mobile application. 

Members of the academic and educational community most often use the SRCE data 

infrastructure in the maintenance and development of digital archives and data services. In 

education in general, it is important to collect, store and share data. 

The study analyzes the use of digital technologies at universities. The technologies used are 

listed and defined below. 

DABAR ( Digital Academic Archives and Repositories)  facilitates the establisment  and 

maintenance of a large number of reliable and interoperable institutional and thematic digital 

repositories and archives. (available on https://www.srce.unizg.hr, Izvještaj o radu za 

2021.godinu, accessed on 21.07.2022) 

HRČAK is a web portal where more than 500 Croatian scientists and professional journals 

provide open access to their works. 

POSTANI STUDENT is a web portal and part of the national information system for 

applying for admission to higher education institutions. 

Administrativni e-repozitorij is a system for document storage within an individual higher 

education institution 

PUH is a system that enables users from the science and education system to temporarily 

store data on the SRCE storage system. 

ISVU is the higher education institutions information system that monitors all teaching 

processes at higher education institutions, as well as the students' course of study. 

MERLIN is an e-learning system used to hold online classes and communication with 

students, as well as in hybrid forms of teaching. 

E-dnevnik is an application that enables students and parents to view grades, absences, 

obligations and schedule of written tests. 



E-matica is a centralized system of the Ministry of Science and Education that enables the 

entry of data on students and teachers. 

ZOOM is a software program that enables video communication used during the pandemic 

for remote teaching in real time, providing also the option of lecture recording. 

MS TEAMS is a Microsoft program that enables video communication with the option of 

file storing used during the pandemic for distance learning. 

WEBINAR is an e-learning technology available within Merlin which enables remote 

lectures and presentation sharing. It includes video, audio and text communication with 

participants. 

 

 

3. RESEARCH METHODOLOGY AND ANALYSIS OF RESEARCH RESULTS 

 

The research was conducted  in June 2022 , using an online questionnaire distributed via social 

networks and e-mail. The questionnaire consisted of 10 parent questions with the closed-end 

sub-questions. The survey was conducted on 154 respondents. Considering the method of 

questionnaire distribution, the sample obtained could be considered random but not necessarily 

representative of the area of the Republic of Croatia (since it did not cover respondents from all 

parts of the country). The results of the research were analyzed using various statistical 

methods; some of the more significant results were processed and visualized using MS Excel. 

The structure of the respondents is as follows: 58.44% are students, 36.36% are university 

teachers and 6.4% are university administrative staff. 

Figure 2 shows the frequency of use of digital technologies at higher education institutions 

obtained by analyzing the results of the survey. The graphical representation shows that the 

most used system is the ISVU information system, used by both students and teachers and 

administrative staff in monitoring the students' course of study, which is expected, and the 

Hrčak web portal for the exchange of scientific papers, also used by students and teachers. 
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Figure 2. Frequency of use of digital technologies 

 

The average ratings of the use of the mentioned technologies are shown in table 1. The results 

show that the highest average rating received e-dnevnik, e-matica, web portal Postani student 

and the ISVU information system, as well as the Dabar digital archive and administrative 

repositories. It is visible from the table 1 that usually e-dnevnik was rated with the grade A, 

furthermore the grade B got portal Postani student and ISVU information system. The smallest 



deviation from the average rating has the portal Postani student which shows that the average 

rating is the best reflection of the movement of respondent's grades.  

Respondents gave the highest ratings to the technologies and systems they use in their daily 

administrative activities at universities that speed up certain processes, which is understandable 

given the way of living and working during the pandemic. In times of pandemic, technologies 

have made living and working easier. 

 

 

Technology Average rating 
Standard 
deviation 

Mode 

e-dnevnik 4,35 
 

0,5025 
 

5 

Postani student 3,6 
 

0,3207 
 

4 

ISVU 3,57 
 

0,4309 
 

4 

Hrčak 3,44 
 

0,4132 
 

4 

Dabar 3,49 
 

0,4117 
 

4 

Administrativni e-
repozitorij 3,41 

 
0,48 

 
4 

Puh 3,11 
 

0,3279 
 

3 

ISAK 3 
 

0,2857 
 

3 

e-matice 3,46 
 

0,4034 
 

4 

ISSP 3,55 
 

0,2157 
 

4 

ISRHKO 2,83 
 

0,1578 
 

3 

 

Table 1. Average ratings of the use of technologies 

 

Table 2 shows the average ratings of the technologies used in the organization of distance 

learning during the pandemic. The software program ZOOM, which provided most capabilities 

and was the best substitute for presential classes, received the highest rating, but the usage had 

to be paid additionally, depending on the time of use and the number of users. Solutions 

available free of charge to all teachers, such as MS Teams, Merlin, Webinar and Merlin mobile, 

had some limitations that affected the lower average rating of respondents who were asked to 

give objective ratings. 

ZOOM application is usually rated with the grade A, followed by the Merlin and MSTeams, 

given the grade B. The smallest deviation has the Merlin which is shown in the table 2, then 

followed by the ZOOM which means that the average ratings of ZOOM and Merlin applications 

best reflect the real movement of the applications' ratings. 

 

Technology Average rating 
Standard 
deviation 

Mode 

ZOOM 4,153 
 

0,737 
 

5 

MS Teams 3,8 
 

1,56 
 

4 

MERLIN 4,058 
 

0,686 
 

4 

WEBINAR 3,325 
 

1,18 
 

3 



MERLIN mobile 3,88 
 

0,7456 
 

3 

Other 3,64 
 

0,868 
 

4 

 

Table 2. Average ratings of technologies used in distance learning 

 

 

 

4. CONCLUSION 

 

Digital technologies are an integral part of all parts of society and all spheres of life, especially 

education. Digital transformation is being implemented and will be implemented in the 

following years, and its implementation requires educated staff trained by the education system 

and universities. The education process is a leader in the use of new technologies, and such a 

trend should continue. The study showed that users want to use, accept well and are very 

satisfied with all forms of technology that speed up administrative procedures and promote 

transparency of the admission process, eliminating the human factor and intentional or 

unintentional errors. Technology, especially digital technology, should be used in a proper way. 

Respondents gave positive ratings and accept the use of digital technologies in teaching, 

especially those that enable better interactivity in distance learning and imitate classroom 

teaching as faithfully as possible. The results of the research show that portal Postani student 

and ISVU information system are widely accepted and should be used in the future and 

improved as well. The Merlin system used for communication and e-learning is common among 

students as much as the ZOOM application  and should still be used in hybrid forms of learning 

as well as in distance learning. During the pandemic, the Croatian education system, in contrast 

to the systems of the surrounding countries, quickly adapted and switched to distance learning. 

The University Computing Center SRCE is working on some good projects of the educational 

system digital transformation which should continue, and study shows that in addition to the 

application in the teaching process, work on storage, exchange and document sharing systems 

should also be continued. 
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