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INTRODUCTION
This thematic comparative study on digital preparedness was prepared within the scope of an OSF/ESP
funded comparative research project by the Center for Policy Studies at Central European University
called “Future Challenges to Education Systems in Central Eastern European Context” (EDUC).
The project aims at assessing the ability of the education systems of five Central-Eastern European
(CEE) countries – Poland, Hungary, Slovakia, Serbia, and Romania – to adapt to various ongoing
changes, such as technological changes and their impact on labor markets, demographic changes,
populist politics and autocratic governance, old and new inequalities, changing gender roles, and
globalization. The research in the project was focused on the adaptability of education systems
determined by the interplay between governance and the institutional operation of schools in Poland,
Hungary, Slovakia, Serbia, and Romania. The EDUC project aims at mapping the capacity of
educational systems to adapt to the challenges of ongoing and future changes by enabling students to
individually adapt.
This thematic comparative study is focused on assessing the actual digital preparedness of the
educational systems and the institutional conditions of further development in the CEE countries. In
preparing this study, analysis of policies, programs, and school evaluation reports was undertaken, as
well as analysis and interpretation of various statistical data sets and data about student achievement.
Relevant documents and statements issued by the government, government agencies, EU agencies, and
stakeholder organizations were also analyzed, and results are presented in this comparative study.
Key themes of this thematic comparative study are:
1. The role of digital technologies in work and in social life in general and in the CEE
countries.
2. Digital inequalities and their relationship with other dimensions of inequalities.
3. Expectations towards education in relation to digital presence end preparedness. An
assessment of investment into the development of digital skills so far.
4. The various reference frameworks for digital learning outcomes and for the digital
preparedness of schools and teachers.
5. The contextual relevance of international frameworks in the CEE countries, and
national frameworks in the CEE countries and their implementation.
6. The digital preparedness of schools and governance systems in the CEE countries.
7. The use of blended learning and purely digital instruction and learning methods, and
the use of online learning instruments in the CEE countries.
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8. The conditions for developing online learning in the CEE countries.
9. The potential role of big data analytics in educational assessment, quality evaluation,
and the management and governance of education.
The study consists of nine chapters. After the introduction, in the second chapter the role of
digital technologies and digital transformation in work and in social life is described. The topic digital
skills and digital inequalities in CEE countries is presented in Chapter 3. The digital preparedness
of school systems in the CEE countries as a main topic of this study is interpreted in Chapter 4.
To provide more data and evidence regarding digitization in education and digital technologies in
learning, the European Commission published the final report of the “2nd Survey of Schools: ICT in
Education” study. The various reference frameworks for the digital preparedness of schools and teachers
and their implementation in CEE countries is presented in Chapter 5. Experience with emergency
remote teaching and online learning in Serbia, Poland, Hungary, and Slovakia during the COVID-19
pandemic is described in Chapter 6. The potential impact of Covid-19 on e-learning enrolments is
briefly explained in Chapter 7. In Chapter 8, the potential role of big data analytics for improving the
quality of education is introduced.

1. THE ROLE OF DIGITAL TECHNOLOGIES AND DIGITAL TRANSFORMATION
IN WORK AND IN SOCIAL LIFE
Tremendous changes in the economic, social, and technological sphere pose new challenges for work
and social life. Digital technologies are among the main change accelerators that can drastically change
the world. Due to the rapid development of digital technologies, society is facing a variety of challenges
which drive the creation of new innovative approaches and the establishment of new infrastructure.
Although the digital transformation is in most cases connected to the business world, it is also
discussed in the context of social life. However, the digital transformation does not only refer to a shift
in technology. According to Stolterman and Fors (2004), digital transformation can be understood
as the changes that digital technology causes or influences in all aspects of human life. According
to Solis (2017), digital transformation may be defined as “the realignment of, or new investment in,
technology, business models, and processes to drive new value for customers and employees and more
effectively compete in an ever-changing digital economy.” From an organizational point of view, digital
transformation can be seen as a deep and accelerating transformation with regard to processes, activities,
competences, and models. It allows organizations to take advantage of the changes and opportunities
offered by digital technologies (Begičević Ređep et al., 2020).
Uhl and Gollenia (2016) enrich the digital transformation concept and argue that the adoption of
technology-based change is focused on four technology enablers: (1) cloud, (2) mobile, (3) social, and
(4) big data – analytics. Hence, digital transformation draws on these four pillars to locate the business
context for the technologies, while taking advantage of them to support innovation (Virkus, 2019).
Schlepp (2019) refers to “[t]he novel use of digital technology to solve traditional problems in new
ways and enable new types of innovation.” From the social perspective, digital transformation refers to
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a process whereby humans re-shape the way society works by way of interpreting and understanding
society, including the usage of digital technologies in everyday life (Norqvist, 2018).
The recent updates of EU key competences, specifically the digital competence, highlights the
problem that there are people that need to adapt faster and better to societal transformations. In the
OECD report (OECD, Going Digital, 2017), the following key activities are claimed to be necessary
for coping with digital transformation: 1) Seizing opportunities and mitigating challenges, 2) Fostering
access and effective use, 3) Facilitating social adjustment and ensuring inclusion, and 4) Leveraging the
digital transformation for better policies. In the digital transformation process, strengthening digital
competencies for all workers and citizens is recognized as crucial. It is essential to continuously assess
and anticipate changing skill needs and foster the provision of more responsive education and training.
In education systems, it is crucial to adapt the curriculums and pathways that are offered, and to guide
pupils and students towards choices that lead to good employment outcomes in the future (OECD,
Going Digital, 2017).
“The digital transformation will provide new job opportunities for many but raises challenges for
others. Making the digital transformation work will require inclusive, coherent and well-coordinated
policies, reflecting a multi-stakeholder and whole-of-government approach to policy making […] that
pro-actively consider[s] those who will benefit from the digital transformation and those who risk being
left behind” (OECD, Going Digital, 2017).
1.1. The role of digital technologies and digital transformation in educational systems
Digital technologies have already changed the education system across Europe and will continue to do
so. They affect every level of education, from primary and secondary schools to universities. The digital
transformation of the educational system does not occur instantly, but is a journey that needs a staged
approach with a clear roadmap, data, and facts. (Power, Heavin, 2018).
Main five digital transformation trends in education for 2020 are: 1) customized learning
experiences, 2) accessibility, 3) the Internet of Things, 4) security, and 5) the fact that “schools are
strapped [for money]” (Newman, 2019). Digital technologies can make it easier for students of different
learning types to learn in the way that is most appropriate for them – for example, by using learning
management systems, gamification, modelling tools, etc. Digital technologies are also the answer to the
accessibility issue in education. Educational technology can improve the delivery of education to some
of the most underprivileged groups of people.
The Internet of Things as a trend for 2020 is helping save money in terms of improving energy and
lighting use. It is also helping to keep schools and students safer and more connected. In the coming
years, an important trend in digital transformation will be security, in the form of a push for more
transparency in and control of online learning. Schools must evolve to embrace new learning styles
and digital technologies that can motivate students and maintain the integrity of knowledge in “less
attractive” areas, such as in literature or history (schools are strapped) (Newman, 2019).
Learning analytics, artificial intelligence, and machine learning are playing an important role in
analyzing student learning and, based on the results thereby obtained, in preparing recommendations
for improving and customizing learning approaches.
Due to the digital transformation, educational systems have had to transform teaching, learning,
and assessment practices for teachers and students. In the new digital era, in which educational systems
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operate in a competitive environment, the innovative use of digital technologies is becoming a main
tool of survival and a policy priority across Europe.
From the perspective of digital education policies, the most important factor for the integration of
digital technologies into educational systems is a commitment to supporting teachers and strengthening
their digital capacity (Digital Education Policies in Europe and Beyond, 2017).
The digital transformation challenge in education involves how to improve learning and to facilitate
the collaborative preparation of teaching materials to be with the use of digital technologies, which will
be an in-demand skill in the future educational system. Teachers and students who know how to work
on and connect through digital technologies will have better chances on the future job market.
Digital technologies in educational institutions promise to empower the transformation of business,
learning, and teaching processes, to enhance the competencies and skills of students and teachers in
digital literacy and beyond, to boost the former’s readiness for facing challenges in the labor market, and
to shape the potential for taking advantage of educational opportunities and improvements in the future.
They enable educational institutions to implement transformation by using innovative methods
of teaching and learning, such as group learning, project-based learning, hybrid learning, Massive
Open Online Courses (MOOC), the global delivery of materials, facilitating student interaction, and
transforming learning communities with digital pedagogy (Virkus et al., 2020).
The use of digital technologies and open educational resources enables self-directed and choicebased learning (Ossiannilsson, 2016). Digital technologies can play a role as tools which afford learners
the potential to engage with activities.
The NMC “Horizon Report: 2018 Higher Education Edition” (NMC Horizon Report, 2018)
identifies one of the key trends accelerating the adoption of education technologies as “Growing
Focus on Measuring Learning” and “Analytics technologies,” which is an important development in
technology for education. As the use of digital technologies has expanded in education, the traditional
classroom environment has evolved to include a range of modalities, from the traditional face-to-face
approach to the use of information technology to “blended” face-to-face and online learning, to fully
online courses/programs. The increase in the use of digital technologies in education is generating huge
amounts of data about students and their learning processes that provide a foundation for learning
analytics, and teaching staff have begun using them to measure students’ engagement in online contexts
(Beer et al., 2010).
The development and uptake of e-Learning and MOOCs and advances in Technology Enhanced
Learning in the last two decades have contributed to the availability of unprecedented amounts of
data about all aspects of teaching and learning. In parallel, advances in data mining, big data analytics
and statistics, and their application to the education and training sector now mean that educational
data mining and learning analytics are promising approaches to using data to digitally transform and
improve learning and teaching.
How to integrate digital technologies in a decisive way is one of the main challenges. For the
educational system, digital transformation brings new digital technologies, methodologies, and even
more importantly, new mindsets.
Strong leadership and strategic planning, as well as the systematic integration of digital technologies,
are prerequisites for the digital transformation of educational systems. Guidance can be introduced
through the adoption of new methods and techniques for the strategic planning of the integration of
digital technologies.
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1.2. How to cope with the challenges of digital transformation?
Changes influenced by technological development pose new challenges to the educational system,
which generates the future participants and bearers of the social environment. Educational institutions
should address these challenges through the coordinated strategic planning and operationalization of
plans, according to the following priorities (Begičević Ređep et al., 2020):
• using modern teaching and learning methods
• updating teaching and related content
• the application of digital technologies in teaching and non-teaching processes
• encouraging creativity and innovation
• strengthening enactment competencies and skills.
By understanding the transformational efforts in the economy and government which happen by
taking advantage of the opportunities which are enabled by digital technologies, educational institutions
can imitate and adopt some useful paradigms. A comparison of useful paradigms redrawn in relation to
the determinants of digital transformation (Pihir et al., 2019) is given in Table 1. In the first column in
Table 1, digital transformation determinants in organizations from the real sector are briefly outlined.
In the second column, the mapping of the determinants from the real sector on the educational sector
is described in order to compare the two sectors and illustrate their similarities and differences.
Introducing digital technologies and business-related operating models into educational
institutions’ processes increases the digital maturity level of educational institutions. In this sense,
“going digital” has become an imperative in contemporary digital societies. Consequently, ways of
acquiring competencies and skills must undergo some digitally inspired changes as well.
An assessment of the digital maturity entry level in relation to strategy-oriented endeavors
involving digital technologies is essential for identifying the potential benefit of the strategic initiatives
needed for realizing the organizational mission and vision. Also, identifying internal as well as external
impact factors is required for creating feasible strategic goals, and ensuring the existence of key tools
and resources needed for strategy realization.
Table 1: Comparison of useful transformation determinants between the real sector and
educational institutions (EIs) (the production of the author, 2020)
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Real sector determinants
Description of scope of determinant

EI’s determinants
Description of scope of determinant

Strategy orientation
Vision, mission and strategic goals for
achieving business initiatives defined
by management. Leadership directs
efforts required for the accomplishment
of goals in accordance with business
models (Business model canvas,
Osterwalder, 2014).

Strategy orientation
EI’s strategy orientation comprises two perspectives: bottom up
(school-to-government) and top down (government-to-school) that
are contained in a clear vision and which are translated into EI’s
strategic goals
Management is crucial in relation to turning strategic goals into
feasible action. Leadership capabilities define the level of effort
required to accomplish goals.
Equivalent to business models in the real sector, EI’s need to
continuously question their role in the society and fine-tune their
strategic plans.
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Customer-centricity
Customer-centricity shapes
organizational behaviour in relation
to customer expectations. Planning,
designing, and tracking customers’
experiences, as well as predicting and
forming the customer’s journey, impact
the market value of products and
services.

Student-centricity
Besides caring about equal opportunities for all students, the focus
on the benefits of learning lead to a student-centric paradigm.
The final output shows if a product or a service has any market
value. To apply this paradigm to the educational sector, students’
ability to participate in the global market demands a student
centric-based approach within Learning Experience Management.
Identifying expectations and deliverables in the form of students’
readiness to take part in the labour market or through their own
accomplishments requires new methods and techniques within the EI
teaching processes.

ICT and process infrastructure
ICT resources, business processes
and data infrastructure contribute to
products and services. Introducing
technology into business processes
increases agility in terms of reacting to
environmental challenges.

Supporting IT infrastructure; teaching and learning process
infrastructure
Although digital transformation is not primarily about technology,
the potential of new digital technologies needs to be considered and
implemented into EI infrastructure. This infrastructural set includes
the following elements: the operating business model (i.e. EI’s
processes), its supporting IT infrastructure (applications supporting
process execution), its devices and communications infrastructure, its
learning content management, and other infrastructural subsets.

Talent, capability, and capacity
strengthening
Readiness of an organization to nurture
a culture of continuous upgrading
of skills, knowledge, and capacities
required for improving organizational
performance. Due to the increasing
speed at which new technologies are
introduced, readiness to acquire new
knowledge becomes essential.

Twofold aspect: student-related and teacher-related talent,
capability, and capacity strengthening
Continuous efforts to acquire new skills, knowledge, and capabilities
are important at several levels: at the national level, at the local
community level, at the EI level, and at the individual level of
employee and student. Activities related to this determinant need to
be well-coordinated, strategically aligned, student-focused, talentoriented, and future-capacity strengthening.

Innovation culture and
organizational commitment
Ensuring working environments
which are motivating and supporting
surroundings depends heavily on
organizational commitment to
innovation and change.

Innovation culture related to teaching and learning and
organizational commitment to continuous transformation
EI’s short and long-term commitment to encouraging creativity and
innovation is essential for ensuring that the working environment is
supportive of innovation and change. Organizational commitment
that is dedicated to enabling constant improvement becomes a
prerequisite for transformation.

2. DIGITAL INEQUALITIES AND THEIR RELATIONSHIP WITH OTHER
DIMENSIONS OF INEQUALITIES
According to Sen (1992) “the idea of equality is confronted by two types of diversities: (1) the basic
heterogeneity of human beings, and (2) the multiplicity of variables in terms of which equality can be
judged.” When it comes to human beings, “equality is judged by comparing some particular aspect
of a person (such as income, or wealth, or happiness, or liberty, or opportunities, or rights, or needfulfilments) with the same aspect of another person, thus judgments and measurement of inequality
[are] thoroughly dependent on the choice of the variable (income, wealth, happiness, etc.) in terms of
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which comparison are made.” There are many forms of inequality (areas that may lack equality) such
as those in economics (income inequality), social sciences (education inequality, gender inequality), and
health inequality.
According to the United Nations (n.d.) “inequalities are not only driven and measured by income,
but are determined by other factors – gender, age, origin, ethnicity, disability, sexual orientation, class,
and religion.” Furthermore, the elements of inequalities of opportunity which are determined by
the former factors continue to persist, while in some parts of the world the divide is becoming more
pronounced. Additionally, gaps in newer areas, such as access to online and mobile technologies, are
emerging.
Addressing inequality and its different aspects, drivers and indicators (technological innovation,
climate change, urbanization and international migration, income, gender, health, education, tax,
regions, well-being, etc.) is the focus of many organizations, such as the UN – United Nations (2020),
OECD – Organisation for Economic Co-operation and Development (OECD, n.d.), (OECD COPE,
n.d.), the World Bank (n.d.), UNESCO – United Nations Educational, Scientific and Cultural
Organization (2018), as well as others that exist on the county/regional level.
Nowadays, people are either more or less privileged regarding access and usage of ICT/digital
technology, leading to a gap called/known as the “digital divide.” The Organization for Economic
Co-operation and Development – the OECD – defines the term digital divide as “the gap between
individuals, households, businesses and geographic areas at different socio-economic levels with regard
to both their opportunities to access information and communication technologies (ICTs) and to
their use of the Internet for a wide variety of activities.” Because of the importance of and interest in
this matter, the OECD (2001) has started to measure the digital divide through indicators such as
communications infrastructure, computer availability, and potentially the availability of alternative
forms of access to digital content through TVs or mobile phones, and internet access (which are called
“readiness” indicators).
According to the OECD (2001), the digital divide among households appears to depend primarily
on two variables – income and education – while other variables, such as household size and type, age,
gender, racial and linguistic background and location, also play an important role. The OECD (2001)
emphasizes that other important indicators involve differences in the profiles of countries, individuals,
and businesses that use and make the most use of the opportunities offered by the new information
technologies and the internet.
It is obvious that one (in)equality very often leads to another. For example, “largely through its
effects on income, the higher the level of education, the more likely individuals are to have access to
ICTs” OECD (2001).
The digital divide is nowadays evolving to digital inequality – i.e., the socio-economic disparities
inside the “online population” such as the quality and the cost of connections to the internet, the skills
and the knowledge to find the required information, etc. (Stiakakis et al., 2009).
Disparity regarding ICT/digital technologies has moved to a higher level. Now the question is not
only if somebody has internet access, but how they are able to benefit from access to it. For example,
Romania Insiders (2017) emphasizes that (according to a World Bank report) “Romania has top internet
infrastructure but fails to reap the digital dividends.” To be more specific, Romania ranks second in the
European Union by number of subscriptions to fast broadband networks (available to 59% of users)
but less than half of all businesses in Romania (or Bulgaria) have a web presence, and fewer than 10%
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of firms use cloud computing, while just 5% percent of individuals in Romania use the internet to
download official documents from public websites.
DiMaggio and Hargittai (2001) call attention to five broad forms of digital inequality:
1. inequality in technical apparatus (inequality in the adequacy of hardware, software,
and connections); i.e. variation in the technical means (hardware and connections) by
which people access the Web.
2. inequality in autonomy of use – i.e., variation in the extent to which people exercise
autonomy in their use of the Web – for example, whether they access it from work
or home, whether their use is monitored or unmonitored, or whether they must
compete with other users for time online.
3. inequality in the skill that people bring to their use of the internet – i.e., inequality in
users’ possession of “know-how, a mix of professional knowledge economic resources,
and technical skills, to use technologies in ways that enhance professional practices
and social life” (Kling, 1998)
4. inequality in the availability of social support (such as formal technical assistance
from persons employed to provide it – office staff in workplaces, customer support
staff in businesses, librarians, and teachers); technical assistance from friends and
family members; and emotional reinforcement from friends and family).
5. variation in the purposes for which people use the technology.
Digital technology and the digital transformation (and related digital divide/inequality) are
affecting people’s lives. An OECD (2019) report documents 11 key dimensions of this change – Income
and wealth, Jobs and earnings, Housing, Health status, Education and skills, Work-life balance,
Civic engagement and governance, Social connections, Environmental quality, Personal security, and
Subjective well-being. In the report, a summary of studies highlights 39 key impacts of the digital
transformation on people’s well-being (presented in Table 2) that may have a potentially positive impact
as digital technologies continue to expand the boundaries of information availability and enhance
human productivity, but which also present risks to people’s well-being, ranging from cyber-bullying to
the emergence of disinformation and cyber-hacking. It is emphasized in the report (OECD, 2019) that
“making digitalization work for people’s well-being would require building equal digital opportunities,
widespread digital literacy and strong digital security.”
One of the indicators of digital inequality is the Digital Economy and Society Index (DESI) – a
composite index that summarizes relevant indicators about Europe’s digital performance and tracks the
evolution of EU Member States in terms of digital competitiveness.
According to DESI (EU, 2020), the leading countries for “4a business digitization” are Finland, the
Netherlands, and Belgium, with scores above 60 points, while Bulgaria, Hungary, Poland, Romania,
Latvia and Slovakia lag behind in the adoption of e-business technologies, scoring fewer than 40 points.
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Table 2: Key opportunities and risks of the digital transformation for people’s well-being
(OECD, 2019)

2.1. Digital skills and digital inequalities in CEE countries
“Basic” or “above basic” overall digital skills represent the two highest levels used on the overall digital
skills indicator, which is a composite indicator based on selected activities performed by individuals on
the internet in four specific areas (information, communication, problem solving, and software). It is
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assumed that individuals who have undertaken certain activities have the corresponding skills; thus the
indicator can be considered a proxy of the digital competences and skills of individuals.
The indicator was developed based on the Digital Competence Framework, and in the context
of the Digital Single Market strategy. In 2019, four in five young people (80%) aged 16 to 24 in the
European Union (EU) had basic or above basic digital skills. This was 24 percentage points more than
the share of individuals aged 16 to 74 (56%) (EUROSTAT, 2019).
Among EU Member States, Croatia had the largest share of individuals aged 16 to 24 with basic
or above basic overall digital skills (97%), followed by Estonia, Lithuania, and the Netherlands (all
three 93%), as well as Greece (92%) (EUROSTAT, 2019).
By contrast, the lowest shares were observed in Romania (56%), Bulgaria (58%), Italy (65%),
Hungary (68%), Latvia and Luxembourg (both 75%) (EUROSTAT, 2019).
Poland has a share of individuals aged 16 to 24 with basic or above basic overall digital skills that
is equivalent to the EU average (80%). Slovakia has share greater than Poland, Romania, and Hungary,
as well as greater than the EU average (82%) (EUROSTAT, 2019).
Figure 1. Share of young people with basic or above-basic digital skills, 2019 (EUROSTAT, 2019)

Hungary
According to the OECD (2019), compared to other OECD countries Hungary is highly exposed to
the risks of the digital transformation, while only experiencing limited benefits from its opportunities,
and has a very high level of inequality of internet use. Notwithstanding the limited use of the internet,
Hungary is in the top three OECD countries in terms of the share of people reporting digital security
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incidents, and is the country with the largest share of people reporting a lack of skills as a reason not to
use e-government services. The positive side is that national data show that 29% of Hungarian people
have submitted completed forms to the websites of public authorities, corresponding to the EU average.
The internet is not widely used for key economic activities, although the share of information industries
in employment is well above the OECD average. In Hungary, the share of extreme internet users
among children is also above the OECD average, and Hungary is ranked second in terms of children
reporting cyberbullying.
Poland
In general, Poland demonstrates mixed performance in terms of reaping the benefits of the digital
transformation, but is also somewhat less exposed to the risks than other OECD countries. The rate of
access to the internet in Poland has increased since 2005 when the share was only 30.4%. Nowadays
(2019) in Poland, almost 78% of households are connected to broadband internet. This percentage is
slightly above the OECD average. However, the share of people using the internet remains low, and
the variety of uses of the internet is limited, while there is substantial inequality in use of the internet.
Despite the fact that teachers do not consider themselves lacking in ICT skills, people in Poland have
relatively low levels of digital skills. Due to the relatively small share of workers with computer-based
jobs, the negative impacts of associated job stress and worries about work when not working are more
limited than in other countries. Exposure to disinformation online and the extreme internet use of
children in Poland are below the OECD mean (23.4%).
Slovakia
Compared to other OECD countries, Slovakia’s exposure to the opportunities and risks of the digital
transformation is mixed. At 64.4%, Slovakia’s share of jobs at risk of automation is highest across all
OECD countries. However, Slovakia benefits more from a decrease in extended job strain associated with
computer-based jobs than any other OECD country, potentially because of reduced physical demand.
People in Slovakia are less engaged online in the political and social spheres, with only 7% of
people expressing political opinions online. The level of risk in the important areas of digital security
and governance and civic engagement is relatively constrained.
In Slovakia, 81.3% of households were connected to broadband internet in 2019. This is an
enormous advance compared to the share of households connected to internet in 2005 (only 23%).
Inequality of use of the internet is at the average level of OECD countries.
Romania
According to data provided by the CEU’s Center for Media, Data and Society (CMDS) in their report
“Media influence matrix: Romania” the number of households with an internet connection in 2018
stood at 80%, but broadband coverage (fixed and mobile combined) was slightly lower (74% in 2017,
according to the latest data available) (Holdis, 2019).
Fixed broadband penetration is slightly lower, with 60% of households in Romania having a
subscription. Also, the results reveal a digital divide between urban and rural residents in terms of
access and internet penetration.
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Serbia
According to a survey entitled “Usage of Information and Communications Technologies in the
Republic of Serbia” in 2019 (Usage of ICT in the Republic of Serbia, 2019), 73.1% of households in
Serbia have a computer, which is an increase of 1% (5%) in relation to 2018 and 2017. Differences arise
when the availability of computers in urban and other areas of Serbia are examined.
In the Republic of Serbia 80.1% of households have an internet connection, which is an increase
of 7.2% and 12.1% compared to 2018 and 2017. In 2019, 71.9% of individuals had used a computer in
the last three months, 1.4% more than three months ago, and 5.0% more than one year ago. There is
even a smaller share (21.7%) of individuals who have never used a computer.

3. THE DIGITAL PREPAREDNESS OF SCHOOL SYSTEMS IN THE CEE
COUNTRIES
In 2019, the European Commission published a final report entitled the “2nd Survey of Schools: ICT
in Education” (EC, 2019) to provide more data and evidence regarding digitization in education and
digital technologies in learning.
The survey was carried out in 31 countries (EU28, Norway, Iceland, and Turkey), by conducting
interviews with head teachers, teachers, students, and parents (ISCED level 1: primary schools: ISCED
level 2: lower secondary schools; ISCED level 3: upper secondary schools). A range of different topics
was covered, including (EC, 2019a): Access to and use of digital technologies, Digital activities and
digital confidence of teachers and students, ICT related teacher professional development, Digital home
environment of students, and Schools’ digital policies, strategies and opinions.
The 2nd Survey of Schools: ICT in Education had two objectives:
Objective 1: Benchmark progress in ICT in schools – provide detailed and up-to-date information
related to access, use, and attitudes towards the use of technology in education;
Objective 2: Model for a ‘highly equipped and connected classroom’ – define a conceptual model
for a ‘highly equipped and connected classroom’ (HECC), presenting three scenarios to describe
different levels of a HECC, and estimating the overall cost of equipping and connecting an average EU
classroom with advanced components of the HECC model.
The key findings related to Objective 1: Benchmark progress in ICT in schools, are as follows:
• Connectivity – being connected to the internet is a prerequisite for schools to be able
to, for example, access up-to-date resources or access online learning platforms, and
the latter are increasingly requesting bandwidth-demanding applications such as video
streaming or video conferencing; however, the results of the study show that less than
one out of every five European students attend schools which have access to high-speed
internet of above 100 mbps, and additionally, there are large differences between and
within European countries;
• Coding and related gender gap – as the EC (2019a) states, “digital skills including
coding skills are essential so that everyone can take part in society and contribute to
economic and social progress in the digital era,” and “coding helps practice 21st century
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skills such as problem solving or analytical thinking”; however, the results of the 2nd
Survey of Schools: ICT in education show that students rarely regularly engage in
coding/programming activities at the European level – 79% of lower secondary school
students and 76% of upper secondary school students never or almost never engage in
coding or programming at school; the results are less favorable for female students – on
average, more than four out of every five female European students attending secondary
schools never or almost never engage in coding at school.
• Teacher training – teacher training / continuous professional development (CPD) is
key for enabling teachers to integrate digital technologies into their teaching practices,
emphasizes EC (2019); the results of the 2nd Survey of Schools show that more than six out
of ten European students are taught by teachers that engage in professional development
activities about ICT in their own time; in contrast, participation in compulsory ICT
training is less common – in conclusion, as teacher training in ICT is rarely compulsory,
most teachers end up devoting their spare time to developing these skills.
• Parents – there is no doubt that in the new era of pervasive technology, the positive
attitude of parents towards digital technologies is key for the successful implementation
of ICT at schools; surveys reveal that the majority of European parents – who, in contrast
to their children, were (usually) not born into a completely digitized world – believe that
digital technologies can help their children to study more efficiently; additionally, over
90% of European parents believe that the use of ICT at school will potentially help their
children find jobs on the labor market.
The target population of the 2nd Survey of Schools encompassed 400 schools (ISCED levels 1,
2 and 3) per country. The methodology was based on interviews with head teachers, class teachers,
students, and parents and online questionnaires – i.e. parent and head teacher surveys.
Within the results of the 2nd Survey of Schools: ICT in Education, specific country profiles are
available (EC, 2019a) illustrating:
1. The share of digitally equipped and connected schools: “highly digitally equipped and
connected schools have (among other features) a high provision of digital equipment
(laptops, computers, cameras, whiteboards) per number of students and a high
broadband speed”
2. Schools’ internet speed (proportion with high-speed connectivity above 100 mbps)
3. Share of students who use a computer at school on a weekly basis
4. Existence of students’ own equipment used for learning
5. Share of digitally supportive schools: “schools with a strong policy, strong support have
(among other features) existing school strategies in place to use digital technologies
in teaching and learning and strongly promote teachers’ professional development”
6. Students’ confidence in their digital competence (digital competence is defined
according to the DigComp framework in the following areas: Information and data
literacy, Communication and Collaboration, Digital content creation, Safety, and
Problem solving)
7. Coding/ programming activities of female vs. male students
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8. Teachers’ confidence in their digital competence (digital competence is defined
according to the DigComp framework in the following areas: Information and data
literacy, Communication and Collaboration, Digital content creation, Safety, and
Problem solving)
9. Type of training of teachers
10. Parents’ confidence that children will be taught to use internet safely and responsibly.
In Table 3 the key findings across indicators and ECC countries based on the country reports are
presented.
Table 3: Key findings across topics/indicators and ECC countries (except for Serbia) based on
country reports (the production of the author, 2020)
Country
Theme/
indicator

Hungary
(EC, 2019b)

Poland
(EC, 2019c)

Romania
(EC, 2019d)

Slovakia
(EC, 2019e)

1. Share of digitally
equipped and
connected schools
(compared to the
European average)

Compared to the
European average
there are fewer
highly digitally
equipped and
connected schools at
all ISCED
levels

Compared to the
European average
there are fewer
highly digitally
equipped and
connected schools
at ISCED levels 2
and 3, but there are
slightly more highly
digitally equipped
and connected
schools at ISCED
level 1

Compared to
the European
average there are
substantially fewer
highly digitally
equipped and
connected schools at
all ISCED levels

Compared to the
European average
there are fewer
highly digitally
equipped and
connected schools at
ISCED level 1 and
3, while the share is
slightly above the
European average at
ISCED level 2

ISCED level 1

fewer

slightly more

substantially fewer

fewer

ISCED level 2

fewer

more

substantially fewer

slightly more

ISCED level 3

fewer

more

substantially fewer

fewer

2. Schools’ Internet
speed
(share of schools
with high-speed
connectivity
above 100 mbps
compared to the
European average)

High-speed
connectivity above
100 mbps: larger
share at ISCED
levels 1 and 2 but
smaller share at
ISCED level 3,
compared to the
European average

High-speed
connectivity above
100 mbps: smaller
share at ISCED
level 2 but larger
share at ISCED
levels 1 and 3,
compared to the
European average

High-speed
connectivity above
100 mbps: slightly
larger share at
all ISCED levels,
compared to the
European
average

High speed
connectivity above
100 mbps: smaller
share at ISCED
levels 1 and 2,
compared to the
European
average
High speed
connectivity above
100 mbps: larger
share at ISCED level
3 compared to the
European average

ISCED level 1

larger

larger

slightly larger

smaller

ISCED level 2

larger

smaller

slightly larger

smaller

ISCED level 3

smaller

larger

slightly larger

larger
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Country
Theme/
indicator

Hungary
(EC, 2019b)

Poland
(EC, 2019c)

Romania
(EC, 2019d)

Slovakia
(EC, 2019e)

3. Share of students
who use a computer
at school on a
weekly basis
(compared to the
European average)

Larger share at
ISCED level 2,
but smaller share
at ISCED level 3,
compared to the
European average

insufficient response

Smaller share
in Romania at
ISCED level 2 and
3 compared to the
European average

Results in Slovakia
are similar to the
European average

ISCED level 2

larger

insufficient response

smaller

similar

ISCED level 3

smaller

insufficient response

smaller

similar

4. Own equipment
used for learning
(own tablet, laptop
or smartphone)

Smaller share in
Hungary at ISCED
levels 2 and 3 –
except for use of
own smartphone
(ISCED 3),
compared to
the European
average

insufficient response

Larger share of own Results in Slovakia
smartphone usage in are similar to the
Romania compared European average
to the European
average at ISCED
levels 2 and 3
ISCED 2: smaller
share of own tablet
and laptop usage
ISCED 3: larger
share of own tablet
and laptop usage

ISCED level 2

smaller – except for
own smartphone

insufficient response

smaller – for own
tablet and laptop

ISCED level 3

smaller – except for
own smartphone

insufficient response

larger – smaller own similar
tablet and laptop
usage

5. Share of digitally
supportive schools
(strong policy,
strong support:
compared to the
European average)

Strong policy, strong
support: Smaller
share in Hungary
at all ISCED levels,
compared to the
European average

Strong policy, strong
support: Larger
share in Poland at
all ISCED levels
compared to the
European average

Strong policy, strong
support: Larger
share in Romania
at ISCED level 1,
and smaller share
in at ISCED levels 2
and 3
compared to the
European average

Strong policy, strong
support: Smaller
share in Slovakia
at all ISCED levels
compared to the
European average

ISCED level 1

smaller

larger

larger

smaller

ISCED level 2

smaller

larger

smaller

smaller

ISCED level 3

smaller

larger

smaller

smaller

6. Students’
confidence in their
digital competence
(compared to the
European average)

Slightly higher
insufficient response
confidence of
students in Hungary
at ISCED levels
2 and 3 in all
digital competence
areas – except in
digital content
creation (ISCED
2) compared to the
European average

Higher confidence
of students in
Romania at ISCED
levels 2 and 3 in all
digital competence
areas compared to
the
European average
– except in
communication
and collaboration

Slightly lower
confidence of
students in Slovakia
at all ISCED
levels in all digital
competence areas
compared to the
European average
except in safety
(ISCED 2 and
3) and problem
solving (ISCED 3)
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Country
Theme/
indicator

Hungary
(EC, 2019b)

Poland
(EC, 2019c)

Romania
(EC, 2019d)

Slovakia
(EC, 2019e)

ISCED level 2

slightly larger except in digital
content creation

insufficient response

larger – except in
communication and
collaboration

slightly smaller –
except in safety

ISCED level 3

slightly larger

insufficient response

larger – except in
communication and
collaboration

slightly smaller –
except in safety and
problem solving

7. Coding/
programming
activities of female
vs. male students
(compared to the
European average)

Female students
insufficient response
less frequently
engage in coding/
programming
compared to male
students at ISCED
levels 2 and 3
At ISCED level 2,
there is a slightly
larger share of
female and male
students who never
or almost never code
or program apps in
Hungary, compared
to the European
average
At ISCED level 3,
programs there is
a slightly smaller
share of female but a
larger share of male
students who never
or almost never
code and program
apps or programs in
Hungary, compared
to the European
average

Female students
less frequently
engage in coding/
programming
compared to male
students at ISCED
levels 2 and 3
At ISCED levels
2 and 3, there is
a larger share of
both female and
male students in
Romania who code
and program apps
or programs at
least several times
a month compared
to the European
average

Female students
less frequently
engage in coding/
programming
compared to male
students at ISCED
levels 2 and 3
At ISCED level 2
and 3 the share of
female students and
male students who
never or almost
never code and
program apps or
programs in Slovakia
is comparable to the
European average

ISCED level 2

female students
insufficient response
less frequently
engage in coding/
programming
compared to male
students
slightly larger share
of female and male
students, who never
or almost never code
and program apps

female students
less frequently
engage in coding/
programming
compared to male
students
larger share of
both female and
male students in
Romania who code
and program apps
or programs at
least several times a
month

female students
less frequently
engage in coding/
programming
compared to male
students
share of female
students and male
students, who never
or almost never code
and program apps or
programs in Slovakia
is comparable to the
European average
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Country
Theme/
indicator

Hungary
(EC, 2019b)

Poland
(EC, 2019c)

Romania
(EC, 2019d)

Slovakia
(EC, 2019e)

ISCED level 3

female students
insufficient response
less frequently
engage in coding/
programming
compared to male
students
slightly smaller
share of female but a
larger share of male
students, who never
or almost never code
and program apps or
programs

female students
less frequently
engage in coding/
programming
compared to male
students
larger share of
both female and
male students who
code and program
apps or programs at
least several times a
month

female students
less frequently
engage in coding/
programming
compared to male
students
share of female
students and male
students, who never
or almost never code
and program apps or
programs in Slovakia
is comparable to the
European average

8. Teachers’
confidence in their
digital competence
(compared to the
European average)

Less or similar
confidence of
teachers in Hungary
at ISCED levels 1
and 2 in all digital
competence areas –
except in problem
solving (ISCED
2), compared to the
European average
Higher confidence
of teachers in
Hungary at ISCED
level 3 in all digital
competence areas
– except in safety
and digital content
creation, compared
to the European
average

insufficient response

Slightly lower
confidence of
teachers in Romania
at ISCED level
1 in all digital
competence areas –
except in
communication
and collaboration
as well as problem
solving compared
to the European
average
Slightly higher
confidence of
teachers in Romania
at ISCED levels
2 and 3 in all
digital competence
areas compared
to the European
average, except in
information and
data literacy at
ISCED level 3

Slightly higher
confidence of
teachers in Slovakia
at all ISCED
levels in all digital
competence areas
compared to
the European
average except
in information
and data literacy
(ISCED 1 and 3)

ISCED level 1

smaller or similar

insufficient response

slightly smaller except in
communication and
collaboration as well
as problem solving

slightly larger
- except in
information and
data literacy

ISCED level 2

smaller or similar –
except in problem
solving

insufficient response

slightly larger

slightly larger

ISCED level 3

larger – except in
safety and digital
content creation

insufficient response

slightly larger
– except in
information and
data literacy

slightly larger
– except in
information and
data literacy
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Country
Theme/
indicator

Hungary
(EC, 2019b)

Poland
(EC, 2019c)

Romania
(EC, 2019d)

Slovakia
(EC, 2019e)

9. Type of training
of teachers –
courses on the
pedagogical
use of ICZ in
teaching and
learning, subjectspecific training
on learning
applications,
equipment-specific
training
(compared to the
European average)

Smaller share in
Hungary at all
ISCED levels,
compared to the
European average

insufficient response

Smaller share
in Romania at
all ISCED levels
compared to the
European average

Larger share in
Slovakia for courses
on pedagogical use
of ICT in teaching
and learning at
ISCED level 1
Smaller share in
Slovakia for subjectspecific training
on learning
applications at
all ISCED levels
compared to the
European average
Larger share
in Slovakia for
equipmentspecific training
at all ISCED levels
compared to the
European average

ISCED level 1

smaller

insufficient response

smaller

larger – for courses
on pedagogical use
of ICT in teaching
and learning
smaller - for subjectspecific training on
learning applications

ISCED level 2

smaller

insufficient response

smaller

smaller – for subjectspecific training on
learning applications
larger – for
equipment-specific
training

ISCED level 3

smaller

insufficient response

smaller

smaller – for subjectspecific training on
learning applications
larger – for
equipment-specific
training
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Country
Theme/
indicator

Hungary
(EC, 2019b)

Poland
(EC, 2019c)

Romania
(EC, 2019d)

Slovakia
(EC, 2019e)

10. Parents’
confidence about
teaching child to
use internet safely
and responsibly
(compared to the
European average)

The share of parents insufficient response
in Hungary who feel
“highly confident”
about teaching
their child to use
the internet safely
and responsibly is
smaller at ISCED
levels 1 and 2 and
slightly larger
at ISCED level 3
compared to the
European
Average

The share of parents
in Romania who feel
“highly confident”
about teaching their
child to use the
internet safely and
responsibly is larger
at ISCED level
1 and smaller at
ISCED levels 2 and
3 compared to the
European average

The share of parents
in Slovakia who feel
“highly confident”
about teaching their
child to use the
internet safely and
responsibly is larger
at ISCED levels 1
and 3 and smaller
at ISCED level 2
compared to the
European average

ISCED level 1

smaller

insufficient response

larger

larger

ISCED level 2

smaller

insufficient response

smaller

smaller

ISCED level 3

slightly larger

insufficient response

smaller

larger

*ISCED level 1: primary schools: ISCED level 2: lower secondary schools; ISCED level 3: upper secondary schools

If we compare countries to the European average based on the share of digitally equipped and
connected schools, in Hungary there are fewer highly digitally equipped and connected schools at all
ISCED levels (primary schools, lower secondary schools, and upper secondary schools). In Slovakia
the situation is similar, while the share is slightly above the European average at ISCED level 2 (lower
secondary schools). In Romania, there are substantially fewer highly digitally equipped and connected
schools at all ISCED levels. In Poland there are slightly more highly digitally equipped and connected
schools at ISCED 1 (primary schools), but compared to the European average there are fewer highly
digitally equipped and connected schools at ISCED level 2 (lower secondary schools) and level 3 (upper
secondary schools).
Comparing countries based on schools’ access to high-speed connectivity (above 100 mbps),
Romania performs slightly better at all ISCED levels compared to the European average. In Slovakia a
smaller share of schools have access to the former at ISCED levels 1 and 2, compared to the European
average but a larger share at ISCED level 3. In Hungary there is a larger share of high-speed connectivity
above 100 mbps at ISCED levels 1 (primary schools) and 2 (lower secondary schools) but a smaller
share at level 3 (upper secondary schools) compared to the European average. In Poland the distribution
of high-speed connectivity is less than the EU average at lower secondary schools, but greater at the
primary school level and upper secondary school level.
The share of students who use a computer at school on a weekly basis in Hungary is larger at
level 2 (lower secondary schools) but smaller at ISCED level 3 (upper secondary schools) compared to
the European average. In Romania there is a smaller share at ISCED levels 2 and 3 compared to the
European average. Results in Slovakia are similar to the European average.
Comparing types of training of teachers in the pedagogical use of ICT in teaching and learning,
subject-specific training about learning applications, and equipment-specific training, the best situation
is found in Slovakia. The country has a larger share than the EU average of courses on the pedagogical
use of ICT in teaching and learning at ISCED level 1, a smaller share for subject-specific training
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on learning applications at all ISCED levels compared to the European average, and a larger share
for equipment-specific training at all ISCED levels. Teachers’ confidence in their digital competence
is lower or similar to the confidence of teachers in Hungary at ISCED levels 1 and 2 in all digital
competence areas – except in problem solving. Slightly lower confidence of teachers in Romania is
found at ISCED level 1 in all digital competence areas – except in communication and collaboration as
well as problem solving. In Slovakia there is slightly higher confidence of teachers at all ISCED levels
in all digital competence areas compared to the European average, except in information and data
literacy (ISCED 1 and 3). In terms of comparing students’ confidence, we find higher a higher level of
confidence of students in Romania at ISCED levels 2 and 3 in all digital competence areas compared to
the European average – except in communication and collaboration. In Hungary students are slightly
more confident at ISCED levels 2 and 3 in all digital competence areas – except in digital content
creation, but in Slovakia the confidence of students at all ISCED levels in all digital competence areas
is slightly lower than the European average, except as regards safety (ISCED 2 and 3) and problem
solving (ISCED 3).

4. THE VARIOUS REFERENCE FRAMEWORKS FOR THE DIGITAL
PREPAREDNESS OF SCHOOLS AND TEACHERS
The significance of digital transformation is recognized as priority of the European Commission
(EC) and through its digital education policies the EC encourages the use of digital technologies in
educational systems and the development of digitally mature schools.
The use of digital technologies in educational institutions is no longer a matter of individual
enthusiasm, but requires a systemic approach that is planned and implemented at the level of educational
institutions in accordance with state and local policies.
The process of raising the level of digital maturity of educational institutions is progressing at
different speeds and with different aims and outcomes in different countries in Europe. There is still a
relatively low level of digital maturity in the educational institutions that is derived from the complex
nature of educational institutions as part of the educational ecosystems across Europe.
In view of this fact, there is a need for developing and implementing framework(s) for fostering the
integration and effective use of digital technologies by educational institutions.
4.1. Frameworks focused on the digital maturity of educational institutions
The European Commission has recognized the significance of the digital transformation of educational
institutions by raising the level of their digital maturity, so it offers support throughout its policies and
programs (Kampylis et al., 2015).
Digital technologies are enablers of change in learning and teaching, but change that is both
sustainable and at scale requires a multi-faceted systemic approach, including investment in infrastructure
and in teachers’ professional development, curriculum change, rethinking student assessment and
teacher appraisal, making the right decisions about curriculum-related content, promoting collaboration
and open content and practices, and integrating all these within an environment that ensures good
governance and oversight of quality (Kampylis et al., 2015).
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A digitally mature educational institution is an organization with a high level of integration of
digital technologies and a systematized approach to the use of digital technologies in teaching, learning,
and organizational practices. In digitally mature institutions, the appropriate use of digital technologies
contributes to the efficient and transparent management of the institution, the development of digitally
competent teachers prepared for the application of innovations in their own pedagogical practices,
and the development of digitally competent students who are prepared for the continuation of their
schooling and who are competitive on the labor market (Jugo et al., 2017).
Table 4: Overview of framework of analysis (the production of the author, 2020)
Name

Ae-MoYS

Framework /
Instrument

Level

Areas
Elements

Approach

Application
area

Best
practice

Framework
and online
self-assessment
questionnaire

Elementary

5/-/30

Qualitative
Quantitative

Elementary
and highschool

EU

World

DigCompOrg

Framework

Advanced

7/15/74

Qualitative

Elementary
and highschool, Higher
Education
Institution
(HEI)

eLearning
Roadmap

Framework
and matrix

Advanced

5/-/27x4

Qualitative

Elementary
and highschool

Ireland

eLEMER

Framework
and selfassessment
questionnaire

Advanced

4/40/100

Qualitative
Quantitative

Elementary
and highschool

Hungary

ePOBMM

Framework
and matrix

Advanced

7/-/60x5

Qualitative

Mostly HEI

EU

FCMM

Framework
and selfassessment
questionnaire

Advanced

5/-/5x5

Qualitative

Elementary
and highschool

EU

HEInnovative

Framework
and selfassessment
questionnaire

Elementary

7/-/44

Qualitative

HEI

World

JISC

Framework
and selfassessment
questionnaire

Advanced

6/-/69

Qualitative
Quantitative

HEI

EU

LIKA

Framework
and selfassessment
questionnaire

Elementary

4/-/78

Qualitative

Elementary
and highschool

Sweden

Microsoft
Framework

Framework
and selfassessment
questionnaire

Advanced

4/16/16x6

Qualitative
Quantitative

Elementary
and highschool

World
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Framework /
Instrument

Level

Areas
Elements

Approach

Application
area

Best
practice

NACCE SRF

Framework
and selfassessment
questionnaire

Elementary

6/11/55x4

Qualitative
Quantitative

Kindergartens,
elementary and
high-school

United
Kingdom

OPEKA

Framework
and selfassessment
questionnaire

Advanced

3/17/145

Qualitative
Quantitative

Elementary
and highschool

Finland

Framework

Beginning

8/28/-

Qualitative

Elementary
and highschool

Europe

SCHOOL
MENTOR

Framework
and selfassessment
questionnaire

Advanced

6/-/30x5

Qualitative
Quantitative

Elementary
and highschool

Norway

VENSTRESS

Online selfassessment
questionnaire

Beginning

20 indicators

Qualitative

Elementary
and highschool

Netherlands

FDMS

Framework
and online
self-assessment
and external
assessment
questionnaire

Advanced

47 indicators

Qualitative

Elementary
and highschool

Croatia

Name

SCALE CCR

In the process of raising the level of digital maturity of educational organizations there is a need for
using a framework for digital maturity to foster the integration and effective use of digital technologies
by educational organizations.
The framework for digital maturity consists of areas and elements that contribute to the digital
maturity of educational organizations, as well as for planning the integration and use of digital
technologies (Begičević Ređep et al., 2017). It is needed to enable the identification of areas and
elements that contribute to the digital maturity of educational institutions, as well as for planning the
integration and use of digital technologies. It is important to stress that different maturity levels in
frameworks have been established for educational institutions to plan their journeys: i.e., that describe
where are they now, and where they would like to be in the future. The different levels should not be
read as “judgments,” but as stages in a maturation process.
The policy creators and the decision-makers in the education system can exploit existing
frameworks for the digital maturity of educational institutions in the development of policies and
initiatives aimed at the successful integration of digital technologies into the educational system
(Begičević Ređep et al., 2017).
There are several frameworks across Europe that have been designed in relation to the digital
maturity of educational institutions: Assessing the e-Maturity of your School (Ae-MoYS); Framework
for Digitally competent Educational Organisations (DigCompOrg); European Framework for the
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Digital Competence of Educators (DigCompEdu); eLearning Roadmap; eLemer; The ePortfolios
& Open Badges Maturity Matrix (ePOBMM); Future Classroom Maturity Model (FCMM);
HEInnovative; Jisc Strategic ICT Toolkit (JISC); Ledning, Infrastruktur, Kompetens, Användning
(LIKA); Microsoft Innovation Framework & self-reflection tool; NACCE SRF; OPEKA; Up-scaling
Creative Classrooms in Europe (SCALE CCR); School mentor; VENSTRESS; FDMS (Begičević
Ređep et al., 2017); and the SELFIE tool. An overview of the analysis of the frameworks is presented
in Table 4 (Begičević Ređep et al., 2017).
The results of a literature review and of qualitative analysis of the selected frameworks (Begičević
Ređep et al., 2017) have shown that there is no generic framework and instrument that could be
implemented in schools with aim of identifying areas and elements crucial for establishing a system
of digital mature schools, along with assessing the level of schools’ digital maturity and giving
recommendations about how to increase the level of digital maturity. However, the Framework for
Digitally-Competent Educational Organisations (DigCompOrg) best describes the comprehensive
field of the digital maturity of schools.
The DigCompOrg framework is a comprehensive conceptualization that takes into account all
aspects of digitalization for learning in educational organizations (Panagiotis et al., 2015). It helps
educational organizations with self-reflection and self-assessment related to their process of digitalization,
and it enables policymakers to develop policies for digital learning. DigCompOrg has been developed
to reflect three fundamental dimensions in the process of the digitalization of education; namely, the
pedagogical, technological, and organizational dimensions, and it defines seven key elements within
these dimensions: infrastructure, collaboration and networking, content and curricula, teaching and
learning practices, assessment practices, professional development, leadership and governance practices
(Figure 2).
Figure 2. Areas of the Framework for Digitally-Competent Educational Organisations –
DigCompOrg (Panagiotis et al., 2015)
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The mostly commonly used instrument for assessing the digital maturity of educational institution
is the SELFIE tool developed by the European Commission and education experts from across
Europe (SELFIE, 2019). SELFIE represents the practical implementation of DigCompOrg in terms of
operationalizing and assessing the digital readiness of schools, and providing initial evidence concerning
how the Framework can be used in reality. It is flexible enough to be applied in any educational sector.
Its main purpose is to generate a map of the digital capability of individual schools. Schools can take
a snapshot of where they stand as regards their use of digital technologies, while the self-assessment
process can help with starting to prepare a strategy within the school concerning potential areas for
improvement. It also helps schools to monitor their progress with digital maturity over time.
Seven key areas for identifying the digital maturity of schools are identified in SELFIE: 1.
Teaching and Learning Practices; 2. Assessment Practices; 3. Content and Curricula; 4. Networking
and Collaboration; 5. Professional Development; 6. Leadership and Governance Practices, and 7.
Infrastructure (SELFIE, 2019).
A specific school may differ in some aspects from a typical representative of a particular level. In
the process of self-assessment and external assessment of the digital maturity level, each school receives
feedback based on their characteristics and regarding the maturity level it has been appraised at.
Based on examining frameworks for the digital maturity of educational institutions, the common
goals of digital transformation initiatives can be identified:
• Contemporaneity of educational processes
• Collaboration between participants and stakeholders
• Student-centricity
• Content excellence
• Creativity and innovation culture
• Commitment to continuous change
• Cooperation with stakeholders
• Concern for equal opportunities and others.
To conclude, the framework and tool for the digital maturity of educational institutions can be
used to assess a school’s digital maturity level, but also to identify areas for improvement that could
enable the growth of the scale of digital maturity, and improve the overall reputation of the educational
institution.
Through the implementation of the framework and tool for assessment, educational institutions
can develop their own digital strategies to enhance teaching, learning, and business processes and
undertake the digital transformation by using digital technologies.
4.2. Frameworks focused on developing the digital competences of teachers and students
In the context of digital transformation, there are two main challenges for educational organizations:
1) competence clarification – i.e., what relevant digital competences in terms of knowledge, skills, and
attitudes do students and teachers need in order to cope with digital transformation? and, 2) competence
development – i.e., how to organize, design, and support learning and teaching that contributes to
digital competences and digital transformation (Seufert, Meier, 2016; Virkus et al., 2020).
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To cope with these challenges, a large number of frameworks have been created, most of them
focused on developing the digital competences of teachers and students and on skills development and
the ability to use a specific set of tools and applications (Seufert, Meier, 2016).
First, we must define digital competence. Digital competence can be defined as “the set of
knowledge, skills, attitudes that are required when using digital technologies and digital media to
perform tasks; solve problems; communicate; manage information; collaborate; create and share
content; and build knowledge effectively, efficiently, appropriately, critically, creatively, autonomously,
flexibly, ethically, reflectively for work, leisure, participation, learning, socializing, consuming, and
empowerment” (Ferrari, 2012).
The most general framework is the Digital Competence Framework for Citizens (DigComp)
(Carretero et al., 2017), which describes the digital competence that all citizens need in digital society.
In this framework, 21 digital competences are defined and arranged into five areas: information and
data literacy, communication and collaboration, digital content creation, and safety and problem
solving, which together constitute the capacity to interact with digital technology.
The Digital Competence Framework for Educators, DigCompEdu, provides a more specific
reference, merging digital skills with skills that are key for educators to foster the latter’s digital
competence as a prerequisite for digital learning (Redecker 2017). DigCompEdu has been developed
in response to the acknowledgement of the need for educators to master a set of digital competences
specific to their job in order to harness the potential of digital technologies in education and training.
The DigCompEdu (Redecker, 2017) helps educators at all levels of education, from early childhood
to higher and adult education, to assess their competence, identify their training needs, and access
targeted training. It is a scientifically sound framework which helps to guide policy and can be directly
adapted to implementing regional and national tools and training programs.
The DigCompEdu Framework aims to capture and describe educator-specific digital competences.
It proposes 22 elementary competences organized into six areas: 1) professional engagement (using
digital technologies for communication, collaboration, and professional development), 2) digital
resources (sourcing, creating, and sharing digital resources), 3) teaching and learning (managing and
orchestrating the use of digital technologies in teaching and learning), 4) assessment (using digital
technologies and strategies to enhance assessment), 5) empowering learners (using digital technologies to
enhance inclusion, personalization and learners’ active engagement), and 6) facilitating learners’ digital
competence (enabling learners to creatively and responsibly use digital technologies for information,
communication, content creation, wellbeing and problem-solving).
As defined in DigCompEdu (Redecker, 2017), areas 2-5 are the core of the framework and explain
educators’ digital pedagogical competences – i.e., “the digital competences educators need to foster
efficient, inclusive and innovative teaching and learning strategies.” Area 1 is “directed at the broader
professional environment – i.e. educators’ use of digital technologies in professional interactions
with colleagues, learners, parents and other interested parties, for their own individual professional
development and for the collective good of the organization.” Area 6, relates to “the specific pedagogic
competences required to facilitate students’ digital competences.”
In the European Framework for Digitally-Competent Educational Organizations: DigComOrg
(Kampylis et al., 2015), the Leadership and Governance Practices element refers to the role of leadership
in the organization, and to the wide integration and effective use of digital technologies with respect
to teaching and learning goals and activities. This factor consists of three sub-elements: 1) integration
of digital-age learning as a part of the overall mission, vision and strategy, 2) strategy for digital-age
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learning supported by an implementation plan, and 3) the management and governance model. A
“digitally-competent educational organization” refers to the effective use of digital technology by the
educational organization and its staff in order to provide a compelling student experience and to realize
a good return on investment in digital technology (Kampylis et al., 2015; Virkus et al., 2020).
Besides the element of Leadership and Governance Practices, DigCompOrg encompasses the
element of Infrastructure. Both elements may be seen as organizational responsibilities, while other
elements such as Teaching and Learning Practices refer more to individual responsibilities (Kampylis
et al., 2015). It has been emphasized that a “digitally-competent educational organisation needs a
combination of strong leadership and governance (for vision and top-down strategies) and at the same
time needs staff and stakeholders who are individually capable of taking responsibility for self-initiated
actions and bottom-up efforts and initiatives (Kampylis et al., 2015).”
The three main presented European frameworks (DigComp, DigCompEdu, and DigCompOrg/
SELFIE) aim to provide a common language and common ground for discussions and developments
at national, regional, and local levels. Moreover, they offer a consistent set of tools for self-reflection at
the European level, addressing citizens and learners (DigComp), educators (DigCompEdu), as well as
schools (DigCompOrg/SELFIE).
4.3. The contextual relevance of international frameworks in the CEE countries
Based on the Eurydice Brief report (2019), half of the European education systems are currently
engaged in curriculum reform related to digital competence. This revision is focused on introducing
digital competence into the curriculum or making the subject area more relevant. Most of these reforms
involve changing the curriculum approach, updating content, or strengthening areas such as coding,
computational thinking, or safety. In Figure 3, countries with ongoing curriculum reforms related to
digital competences in primary and general secondary education in year 2018/19 are presented.
Figure 3. Ongoing curriculum reforms related to digital competences in primary and general
secondary education - 2018/19 (Eurydice Brief report 2019)

29

 CENTER FOR POLICY STUDIES WORKING PAPERS

The majority of education systems in Europe have included learning outcomes related to all five
digital competence areas defined in the DigComp framework: namely, information and data literacy,
digital content creation, communication and collaboration, safety, and problem solving (Eurydice Brief
report, 2019).
Most of the learning outcomes related to digital competences are associated with lower secondary
education. For primary education, the number of countries with related learning outcomes is the lowest,
but still around 30 education systems (including Romania and Hungary) cover the first four areas,
and 24 education systems (Bulgaria, Czechia, Germany, Estonia, Greece, Spain, France, Italy, Cyprus,
Malta, Poland, Portugal, Slovakia, Finland, Sweden, the United Kingdom, Switzerland, Iceland,
Montenegro, North Macedonia, and Serbia) also cover problem-solving (Eurydice Brief report, 2019).
Some of the countries have developed their own digital competence frameworks for teachers.
Serbia as well as Croatia, Estonia, Spain, Lithuania, Austria, and Norway have completed full mapping
of the essential competences, including those related to the pedagogical use of technologies. These
developed frameworks can help teachers to assess their digital competencies and plan how to raise the
level of their digital competence.
If we compare the number of recommended hours allocated to information and communication
technologies (ICT) as a compulsory separate subject in primary education, Lithuania and Cyprus
allocate the highest number of hours during lower secondary education, but Romania has the highest
number of hours related to digital competence as a compulsory separate subject in upper secondary
education (Eurydice Brief report, 2019).
Serbia is one of the countries that has promoted the use of self-assessment tools such as SELFIE.
Other education systems that have promoted tools for the evaluation of the level of digital competence
are Bulgaria, Czechia, Estonia, Spain, France, Cyprus, Austria, Portugal, Slovenia, Finland, the United
Kingdom, and Switzerland.
There are a lot of educational systems in Europe where digital competences are never assessed at
school through national testing. Only Austria and Norway have tests in digital competences at all levels
of school education. Serbia tests digital competences only at lower secondary level. In fewer than ten
education systems (including Poland and Romania), digital competences are tested only at general
upper secondary level (Eurydice Brief report, 2019).
In the following education systems (Greece, France, Croatia, Cyprus, Lithuania, Hungary,
Poland, Slovenia, the United Kingdom, and Norway) digital competence tests that are carried out for
assessment purposes only involve students who are on a particular educational pathway (e.g. STEM),
or those who decide to take the specific test. Only in Bulgaria, Denmark, Malta, and Romania are all
upper secondary education students required to take a national test to assess their digital competence
(Eurydice Brief report, 2019) (Figure 4).
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Figure 4. Overview of countries where national tests are taken to assess students’ digital
competence (ISCED 1-3), 2018/19 (Eurydice Brief report, 2019)

5. ONLINE AND BLENDED LEARNING IN EDUCATION
The most general definition of e-learning is that e-learning is a term for all forms of electronically
supported learning and teaching. E-learning can be described as using technology to create, distribute
and give data, information, information, learning and knowledge in order to improve performance at
work, in an organization, and to ensure personal development. E-learning can be also defined as a
process of education (learning and teaching process) conducted using information and communication
technology that improves the quality of the process itself and the quality of its results. Despite some
differences, we can conclude that in the process of e-learning, learning is facilitated by the use of
digital tools and content and it needs to enhance and enable quality education and/or training (Divjak,
Begičević, 2006).
Online learning is education that takes place over the internet (any form of learning conducted
partly or wholly over the internet). Online Learning involves internet-based courses offered synchronously
and/or asynchronously. However, online learning is just one type of “distance learning”: that is, any
learning that takes place over a distance and not in a traditional classroom.
It is also important to make a distinction between intentionally designed online learning and
teaching online due to emergency measures (Bates, 2020):
• Emergency Remote Teaching: “is a temporary shift of instructional delivery to an
alternate delivery mode due to crisis circumstances. It involves the use of fully remote
teaching solutions for instruction or education that would otherwise be delivered faceto-face or as blended or hybrid courses and that will return to that format once the crisis
or emergency has abated.”
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• Online Learning: A form of distance education in which a course or program is
intentionally designed in advance to be delivered fully online. Educational institutions
use pedagogical strategies for instruction, student engagement, and assessment that are
specific to learning in a virtual environment.
Blended learning is a combination of face-to-face teaching and online learning, especially outside
the classroom. This can take a number of forms – for example, flipped classroom or hybrid learning
(Bates, 2019).
In fully online learning, students study entirely online, which is one form of distance education
(Bates, 2019).
5.1. Emergency Remote Teaching in Serbia, Poland, Hungary, and Slovakia during the
COVID-19 pandemic
The recent coronavirus pandemic has shown that, for most educational institutions, online learning
and distance education were the only alternatives in an emergency. The Covid-19 pandemic led to the
closing down of schools, and countries fought to keep schooling available for children by implementing
emergency remote learning.
Most of the countries chose a strategy of combining TV broadcasts with on-demand video lessons.
Examples of countries that pursued this strategy are Croatia, Estonia, Romania, and Serbia.
In Serbia, the ministry of education launched the My School web portal to ensure access to
lessons hosted on the state broadcaster’s video-on-demand service. Lessons are also being broadcast
live to reach those pupils who do not have access to the internet. In addition to the broadcasts and the
online videos, schools have also been instructed to come up with their own ways of conducting remote
learning using collaboration-based software. A number of textbook publishers have offered free digital
versions to pupils. Timetables have also been shared through text messages and social networks (using
Viber groups and similar networks).
The Ministry established a repository of educational video content for elementary and high school
students on the free RTS My School mobile phone application, on the RTS website, on the online
learning platform RTS Planeta, as well as on the national online platform My School. All broadcast
lessons were also available on the RTS Planeta. A set of tools for online communication between
students and teachers (Viber, Zoom, Microsoft Teams) were also available and used. Copyrighted
teaching materials were shared among practitioners. Parents could receive additional information
regarding distance learning as a form of learning support by calling the hotline assigned for this purpose
(World Bank, 2020). Through new information and communication online platforms, a pilot test
for student progress assessment was organized. Official data from the Ministry of Education, Science
and Technological Development (MoESTD) (Minister of Education, media appearance) indicates that
66,000 students participated in the online platform for online testing in the form of a pilot for this
student progress assessment.
Results from the big piece of research which included almost every school in the Republic of
Serbia that was undertaken by the Institute of Psychology supported by UNICEF showed that 0.7%
of primary-school students were not included in distance learning, while 1% of students were not
included from secondary schools. Results from same research showed that in primary schools 1.6%
of students were included in alternative forms of distance learning (e.g. working with paper materials
delivered at home) in primary schools and 1.7% in secondary schools. There were no support systems
organized for teachers, but teachers were provided with guidelines concerning how they should react.
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According to the guidelines of the Ministry, based on the materials that teachers provide to students
and based on student feedback after watching TV lessons (classes) and other educational content,
teachers should record data about student progress. Students can submit their work and homework to
teachers via e-mail (pictures, files) or within the selected online platform.
The situation was almost the same in Romania, where the public service broadcaster TVR has
been running educational broadcasts and a learning website was launched by Bucharest City Council.
A number of schools have also begun holding online lessons using the Webex videoconferencing
application. Lessons were being held at the same time as they would be in schools to ensure that
children can maintain something resembling a routine.
The priorities of the Ministry of Education in Romania were to ensure the necessary framework for
maintaining school-like situations for all pupils and students in the Romanian education system, and
for both students and teachers to take final exams in safe conditions (Romania social briefing, 2020).
The learning process continued with home-schooling through alternative solutions: online support
courses, and lessons using national Romanian Television. Classes took place on the online platforms.
The Ministry established a partnership with Romanian Television to facilitate access to education for
those children who could not access online platforms. According to some estimations, about 32% of
the pupils in Romania do not have the resources to participate in online activities due to lack of access
to the internet, to programs, applications, or digital platforms. The government decided that the final
exams would not include the subjects taught during this period and announced a RON 150 billion plan
for purchasing equipment for these children who were having difficulty keeping in touch with teachers
during this period.
In Slovakia, pandemic measures were introduced at a time when there was a new incoming
government following the general election, thus was no government to take systemic control of the
sector and manage the transition to online teaching. Schools were left without assistance and had
to rely on their own skills in adapting to the new situation. Based on the aforementioned research,
almost two-thirds of parents stated that teachers were merely sending their children homework and
that there was no interactive teaching. But more than half of parents stated that their child’s teacher
was communicating daily with their child. When the situation regarding overall responsibility for
the education sector began stabilizing, the state issued guidance on how to proceed in the emergency
situation. One of the first instruments that was prepared was guidance for primary school assessments
during the emergency situation. However, during the time of school closure, students were to study via
distance learning organized by the primary school, depending on the students’ and teachers’ resources.
The Ministry of Education, Science, Research and Sport of Slovakia specified two categories of
distance learning areas – namely, a) main learning areas (Language and communication; Mathematics
and information handling; People and society; People and nature), and b) complementary learning areas
(People and values; People and the world of work; Arts and culture; Health and physical education).
The former decided that elective classes do not need to be included in distance learning activities. The
pandemic in the Slovak Republic has influenced not only the educational process as such, but also how
evaluation, school-leaving exams, and state exams are carried out. Whole-Slovakia knowledge testing
has been cancelled this year.
In Poland, the government decided to close all schools and universities and launched several
programs to support students and teachers: these included gamification, financing technological
equipment, websites for teachers with online textbooks, TV lessons, and internet bundles. In the
gamification program students were introduced to learning about customized applications in the form
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of webinars – e.g., how to create their own games, or about techniques for creating online presentations.
The biggest excitement was caused by the creation of a server in the Minecraft game where a competition
to create replicas of famous buildings was held.
The government allocated 42 million euros to purchase laptops and tablets for students. It was
also possible to buy the necessary software, hardware insurance, mobile internet access, and other
accessories needed for remote learning. These finances were transferred together with the guidelines to
local government units all over Poland. Websites for teachers were also used, but the online textbooks
were not interactive and not interesting to students. The state television, in cooperation with the
Ministry of Education, started to broadcast lessons on a few television channels, but the quality of
the materials was not so good. Together with the Ministry of Digitalization, the government has held
talks with mobile operators to provide teachers and students with free or cheap (for a symbolic amount)
internet, so that students have equal opportunities to use the remote learning tools that are available.
In Hungary, the government decided to switch to online teaching and learning without any
preliminary preparations. The government support provided to schools, teachers, pupils, and parents
for online teaching and learning remained very poor throughout the entire period of the closure of
offline schooling. In 2016, the government approved the Digital Education Strategy of Hungary. For
the implementation of the strategy the government established the Center for Digital Pedagogical
Methodology, but the activities of the center were limited to the development of regulatory instruments
and to piloting small-scale experimental projects.
In different schools the shift to online teaching and learning was dealt with without support from
government or local authorities. In the majority of schools, the shift to online teaching was considered
to be the task of individual teachers, with very poor institutional support and internal cooperation.
Management and teaching staff cooperated to establish a common platform and protocol for online
teaching, organized rapid training for teachers who had no prior experience in using the platform, and
provided ongoing ICT support. The official online platform for the “digital working arrangement” was
the “E-Chalk” platform, an online administrative registry platform that was introduced in all public
schools in 2016. The big problem was internet connections. The majority of teachers worked using
their private internet accounts and the proportion of pupils who have been denied access to online
learning due to the poverty among all disadvantaged pupils is high. In the process of online teaching
and learning, multinational IT companies (Google, Microsoft, Facebook, etc.) and Hungarian NGOs
have done more than the government.
5.2. Preparedness of CEE countries for ICT-based teaching prior to the crisis
The preparedness of CEE countries for ICT-based teaching will be analyzed based on three indicators:
a) Teachers’ preparedness for ICT-based teaching prior to the crisis, b) School and student preparedness
for ICT-based learning prior to the crisis, and c) Teachers’ preparedness for ICT-based teaching prior
to the crisis.
During the COVID-19 pandemic, schools were forced to replace time in class with online learning
and emergency remote teaching, in most cases facilitated by teachers and parents. Based on the OECD
country note about Poland (OECD Country Note Poland, 2020), “excluding the non-compulsory part
of the curriculum, each week of school closures represents about 24 hours of face-to-face compulsory
instruction time at school (lower secondary school – general orientation), that is to say 2.8% of annual
compulsory instruction time.”
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In the following figure, teachers’, students’, and schools’ familiarity with the use of ICT for teaching
and learning in OECD countries prior to the crisis is presented (OECD Country Note Poland, 2020).
Figure 5. Teachers’ preparedness for ICT-based teaching prior to the crisis (OECD Country Note
Poland, 2020).

In Figure 6, school and student preparedness for ICT-based learning in OECD countries prior to
the crisis is presented.
Figure 6. School and student preparedness for ICT-based learning prior to the crisis – Poland
(OECD Country Note Poland, 2020).
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In Poland, 96% of students reported having a computer they could use for school work, which is
a higher proportion than the OECD average (89%). For those from the bottom quartile of the socioeconomic distribution, 93% of students reported having a computer they could use for school work,
which is also higher than the OECD average (78%) (OECD Country Note Poland, 2020).
Figure 7. Students’ home settings for online learning prior to the crisis – Poland (OECD Country
Note Poland, 2020)

In the OECD Country note for Poland, results from the 2018 Teaching and Learning International
Survey (TALIS) prior to the crisis show that, on average across participating OECD countries and
economies, only slightly more than half of lower-secondary teachers (53%) reported that students use
ICT for projects or class “frequently” or “always.” In Hungary, this was the case for 48% of teachers,
which is a smaller proportion than the average of the OECD countries participating in TALIS.
In Hungary, 51% of teachers reported that use of ICT for teaching was included in their formal
education or training – a figure lower than the average of the OECD countries taking part in TALIS
(56%). In Hungary, 79% of teachers felt that they could support student learning through the use of
digital technology, which is more than the average of the OECD countries participating in TALIS
(67%) (OECD Country Note Hungary, 2020).
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Figure 8. Teachers’ preparedness for ICT-based teaching prior to the crisis – Hungary (OECD
Country Note Hungary, 2020)

Figure 9. School and student preparedness for ICT-based learning prior to the crisis (OECD
Country Note Hungary, 2020)
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In Hungary, 91% of students reported having a computer they could use for school work,
which is higher than the OECD average (89%). For those from the bottom quartile of the socioeconomic distribution, 79% of students reported having a computer they could use for school work,
which is statistically not significantly different from the OECD average (78%) (OECD Country Note
Hungary, 2020).
Figure 10. Students’ home settings for online learning prior to the crisis – Hungary (OECD
Country Note Hungary, 2020)

Results from the 2018 Teaching and Learning International Survey (TALIS) show that in the
Slovak Republic, 62% of teachers reported that use of ICT for teaching was included in their formal
education or training, which is higher than the average of the OECD countries taking part in TALIS
(56%). At the time of the survey, 70% of teachers in the Slovak Republic felt that they could support
student learning through the use of digital technology, which is higher than the average of the OECD
countries participating in TALIS (67%).

38

COMPARATIVE OVERVIEW OF THE DIGITAL PREPAREDNESS OF EDUCATION SYSTEMS
IN SELECTED CEE COUNTRIES

Figure 11. Teachers’ preparedness for ICT-based teaching prior to the crisis – Slovak Republic
(OECD Country Note Slovak Republic, 2020)

Figure 12. School and student preparedness for ICT-based learning prior to the crisis – Slovak
Republic (OECD Country Note Slovak Republic, 2020)

In the Slovak Republic, 92% of students reported having a computer they could use for school
work, which is higher than the OECD average (89%). For those from the bottom quartile of the socioeconomic distribution, 78% of students reported having a computer they could use for school work,
which is the same as the OECD average (78%) (OECD Country Note Slovak Republic, 2020).
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Figure 13. Students’ home settings for online learning prior to the crisis – Slovak Republic
(OECD Country Note Slovak Republic, 2020)

5.3. Examples of funding sources for digital education services and development in CEE
countries
In Serbia, the government defined digitalization and education reform as top two priorities, so
the government decided to ask for a European Investment Bank (EIB) loan. The European Investment
Bank backed a €65 million loan to upgrade digital infrastructure and digital teaching materials, as
well as teacher training (with UNICEF support) in Serbia. Taking into account the importance of the
project, the Bank is financing almost 60% of the total €111 million project cost. With this investment,
the aim is for all schools to go digital by the end of 2021. Within the scope of this project, more than
1800 larger schools will be fully covered with high-speed wireless internet access, while the remaining
remote ones will be connected using mobile broadband units. Besides the digital infrastructure, the
project entails nation-wide teacher training.
In Romania, investment in the flagship program for digital education involved €2.6 million
for a project called Digitaliada financed by the Orange Foundation. Digitaliada is a digital education
program carried out with the approval of the Ministry of National Education, which is designed to
encourage the use of technology in the classroom in order to improve school performance in preuniversity education. The digital platform digital.educred.ro offers recommended e-learning platforms
and online learning resources in one place. It hosts tutorials and other learning materials designed to
train teachers to manage learner activities on online learning platforms. The platform was based on the
experiences and results of an ESF joint-financed project designed to provide free-to-access educational
resources for learning communities and help ensure the widespread use of new technologies in teaching
and learning. In the scope of ESF projects, together with NGOs, universities, IT companies and
individual professionals, learning and business community webinars for teachers on the use of online
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work tools were organized free of charge. Another source was the Euro 200 program that offered
financial support (EUR 200) for learners to buy a PC, but only for those from very poor families.
School inspectorates and schools, in cooperation with local authorities, also support providing access
to online learning for learners. The aim of the government is to start with a EUR 30 million national
program entitled “School at home in 2021” that will support the purchase of digital devices with an
internet connection for schools to aid distance learning for disadvantaged students for an estimated
250,000 learners in Romania.
In Poland, many polish pupils, students and teachers were unable to pursue education online
due to a lack of equipment and training. The government reacted to the problem of digitally excluded
students but too late. Two days after online learning had become compulsory, the Ministry of Digital
Affairs announced a program that would allocate 180 million zloty for computer equipment and
internet access for students and teachers. Each administrative municipality received at least 40,000
zloty from the grant.
Two European Social Fund (ESF) projects have helped Poland overcome the digital divide. A
project called “Support for children placed in foster care during the COVID-19 epidemic” with a
total budget of over €25 million, half-funded by the European Social Fund (ESF), coordinated the
provision of IT equipment (including laptops, desktops, software, and audio-visual equipment) and
interactive software for remote learning. The plan is to use the ESF co-financed projects to provide
IT equipment for teacher training centers and libraries until the end of 2021. The project will also
give IT training to teachers and staff – around 32,000 teachers will benefit through resources made
available on the Integrated Educational Platform funded by the ESF. The provision of broadband
access for schools is defined in a Ministry of Education and Ministry of Digitisation law. The
National Education Network (OSE) aims to offer symmetrical 100 Mbs broadband access to 30,500
schools and educational institutions. With OSE, the cost to schools of internet access will be paid
by the government. All other schools are to get broadband access through projects financed by the
Polska Cyfrowa program, which is co-funded by the European Commission’s European Regional
Development Fund and Cohesion Fund.
In Hungary, a European Investment Bank (EIB) loan helps schools improve the quality
of education, social inclusiveness, and the educational performance of their pupils, as well as
their social opportunities and employability. The EIB has so far invested EUR 911 million into the
education sector in Hungary. One example of this was a loan of 150 million euros in 2020 for the
construction and rehabilitation of eight schools, 16 classroom extensions, and 20 new sports halls in
schools, as well as the construction of 26 swimming pools and 17 larger gymnasiums in public schools
across the country.
The Hungarian government offers free internet for primary school students and teachers. In
November 2020, the government made fixed internet access services free of charge for high school
educators and students transitioning to a digital work schedule during the coronavirus crisis. Those
entitled to the service – namely, educators, teachers, students, or their parents – could indicate their
need for the free option to their service provider. In 2021, the Deputy Minister of Innovation and
Technology extended its free fixed internet campaign to a total of nearly 800,000 students and teachers
in primary education.
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6. THE IMPACT OF COVID-19 ON E-LEARNING ENROLMENT AND
RECOMMENDATIONS FOR EDUCATIONAL INSTITUTIONS
One of the world’s most well-known e-learning experts, Tony Bates, predicted that over the next 10
years, fully online learning will grow to account for about 20-25% of all course enrolment, and hybrid
learning, in the sense of the integration of campus-based teaching and digital learning, will grow to
cover about 70-80% of all course enrolment (Figure 14).
Figure 14. The potential impact of Covid-19 on e-learning enrolments (Bates, 2020)

The impact will depend on:
• the changing nature of work, requiring more emphasis on the development of highlevel intellectual skills, such as critical thinking, multiple modes of communication, and
digital literacy embedded within a subject discipline, which in turn will require changes
in curricula and teaching methods
• student demand for more flexibility in terms of delivery of programs and for more
lifelong learning
• the effectiveness of institutional plans and strategies for supporting e-learning
• the willingness and readiness of faculty and instructors to not only embrace hybrid and
online learning, but also to change their teaching methods to enable effective teaching
in these modes.
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Recommendations for educational institutions (universities, faculties, schools) and governments
concerning how to support hybrid and online learning include the following (Bates, 2020):
1. Educational institutions need to prepare a plan for implementing hybrid and online
learning, especially one which ensures quality and encourages innovation and new
designs and teaching methods.
2. There will be an increase in demand for support staff (instructional, technical, user
support staff) – such as instructional designers, media producers, and software
developers to help institutions to move more effectively into digital learning.
3. There is a need for more and better development and training for teachers and students.
For example, a move to 70-80% hybrid learning and 30% online means that almost
all teachers will need to know how to teach well digitally. More qualifications will be
required for teaching for a digital age (short courses; more on-demand resources for
instructors in the form of ‘how to’ videos and web sites; on-demand resources and
online courses in digital teaching and learning) to avoid duplication and to rapidly
increase resources.
4. Government role and support. It needs to be emphasized that while online and hybrid
learning will become essential in developing the knowledge and skills that students
will need in a digital age, this still requires the use of highly knowledgeable and skilled
teachers. Teaching high-level skills such as critical thinking and good communication
is still going to be relatively labor-intensive. Second, institutions are facing a huge
human-resource challenge: the need for the radical retraining of their main workforce.
This is going to be difficult, if not impossible, without some external intervention and
support from government. The priority of the government must be investment in the
training of teachers, because a well-trained instructor workforce will be essential for
developing the skills and knowledge for an effective digital-age economy.

7 . T H E P OT E N T I A L R O L E O F B I G D ATA A N A LY T I C S F O R I M P R O V I N G T H E
QUALITY OF EDUCATION
In education systems around the world, schools are slowly starting to use data to define areas for making
improvements in the quality of education. Data can be used for school improvement at different levels
– at the student, classroom, school, and system level. A lot of new tools are being developed that can
help schools to collect, store, and analyze data. Different stakeholders at different levels are involved in
this process but policy-makers are required to make sense of different types of data to develop policy
(Schildkamp, 2019).
The new areas include the use of formative assessment data, educational research study findings,
and big data. The data can be collected and used to visualize and analyze by using data warehouses,
dashboards, data lockers, data analytics, data mining tools, and machine learning. This will lead to new
opportunities for unlocking the potential of data use for improving the quality of schools, as well as for
developing high-quality tools.
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Different stakeholders at different levels are involved in this process, but policy-makers are required
to make sense of different types of data to develop policy. At this level, sense-making of standardized
assessment data often plays an important role (Rickinson et al., 2017).
Big data are characterized by the so-called “three Vs”: Volume, Variety, and Velocity. Big data
involves huge amounts of data (Volume), in varied forms (Variety), which is continuously added to
and updated (Velocity). These data can be used to monitor as well as to predict the performance of
an organisation (Veldkamp et al., 2017). The use of big data by policy makers can lead to different
types of improvement initiatives and to new opportunities for unlocking the potential of data use
for improving the quality of schools, as well as addressing significant challenges such as curriculum
changes and making formative assessments instead of an over-reliance on summative assessment
(Gelderblom et al., 2016).
The crucial role in this process is played by the school leader. The school leader must understand
the purpose of data-based decision-making for school improvement and must employ data literacy
skills to monitor, model, scaffold, guide, and encourage the use of data (Hoogland et al., 2016).

CONCLUSION
The main objectives of the project “Future Challenges to Education Systems in Central Eastern
European Context” (EDUC) are: 1) Contextualizing the future challenges in CEE countries through
an assessment of their relative weight, 2) Assessing the actual preparedness of the education systems of
the CEE countries for change, 3) Mapping out the institutional conditions of adaptation to external
expectations, and 4) Developing recommendations for policies and developments for improving the
preparedness of the education systems of the CEE countries. This comparative study contributes to the
second objective of the project, and helps with testing the actual preparedness of educational systems.
The main analysis of the digital preparedness of school systems in the CEE countries was based on
a survey by the European Commission undertaken in 2019 and published in the final report entitled
“2nd Survey of Schools: ICT in Education” (EC, 2019). In this survey, a wide range of topics was
covered: Access to and use of digital technologies, Digital activities and digital confidence of teachers
and students, ICT-related teacher professional development, the Digital home environment of students,
and Schools’ digital policies, strategies and opinions. A detailed analysis of the results of the comparison
of CEE countries based on these topics (indicators) is presented in Chapter 4.
The preparedness of CEE countries for ICT-based teaching is also analyzed based on three
indicators: a) Teachers’ preparedness for ICT-based teaching prior to the crisis, b) School and student
preparedness for ICT-based learning prior to the crisis, and c) Teachers’ preparedness for ICT-based
teaching prior to the crisis. Results are analyzed in Chapter 6 for Slovakia, Hungary, and Poland based
on the OECD Country Notes, and Teaching and Learning International Survey (TALIS) results.
Based on the results analyzed in this study, we conclude that the stage of building the fundamental
institutional conditions for school-level change cannot be skipped. If we compare CEE countries to
European ones based on the average share of digitally equipped and connected schools, we find fewer
highly digitally equipped and connected schools at all levels (primary schools, lower secondary schools,
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and upper secondary schools). Before any investment into improving the ability of schools is made, the
main conditions must be ensured. Most CEE countries are planning to use a systematic approach to
equipping schools by using ESF funds and EIB loans. After ensuring the main conditions, the next
phase for schools is a reconstruction process with major emphasis on the consolidation of the processes
in school that enable them to adapt digital technologies and improve the quality of teaching and
learning. This process must be based on the know-how approach and professional expertise. Schools
must be able to absorb external resources and apply professional support. To reach this objective, it is
necessary to use a systematic approach and create a governance environment that supports schools in
this process.
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