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Chapter 4
Digital Transformation in Higher Education
Institutions as a Driver of Social Oriented
Innovations

Vladislav Kaputa, Erika Loučanová, and Fernando A. Tejerina-Gaite

Abstract Higher education institutions have in the digital transformation an oppor-
tunity to facilitate access to education for individuals of different social back-
grounds. At the same time, it will provide them with the necessary tools and skills
to face current global problems (poverty, health quality, income disparities, envi-
ronmental crises, among others) from a transdisciplinary perspective. Progress in the
digitalization of higher education has been significantly accelerated by the onset of a
pandemics in early 2020 (in European conditions). Such a rapid and massive
transition to distance (online) education with comprehensive support for digital
technologies is unparalleled. The survey conducted reflects the consequences of
this change. Results shows that digital transformation improves some of the most
demanded skills in the new knowledge society (searching and processing informa-
tion, digital communication and socialization or working with text). Likewise, it has
an important role in reducing costs related to education, but also in degradation of
abilities in personal communication.

Keywords Digital transformation · Higher education institutions (HEIs) · Social
innovation · Distance education · Pandemics

The Key Points of the Chapter Are the Following
• To understand the concept of Digital Transformation and its social dimension.
• To identify the main challenges facing universities in the digital era.
• To clarify the relationship between Digital Transformation and Social Innovation.
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• To understand the role of digital tools in fostering the social dimension of higher
education institutions.

• To verify whether the accelerated application of digital learning has favoured the
social dimension of this innovative pedagogical method.

1 Introduction

We live in a rapidly changing, hyper-connected world and face increasingly global,
complex, and dynamic problem situations, such as poverty, income disparities,
environmental crises, organized crime, and health quality problems. These complex
or “bad” problems are not caused by just one field of society (Kaputa et al., 2020a, b)
and cannot be adequately solved through one scientific discipline (Rittel & Webber,
1973; Özbekhan, 1970) but comprehensively, through the cooperation of several
partnerships.

Higher education institutions (HEIs), as providers of knowledge, take on a
leading role in activating a public-private partnership. Partnership is now becoming
a necessary and at the same time dynamic element of development and innovation
based on the knowledge economy. It enables the involvement of the whole spectrum
of the organization’s actors in decision-making on development activities. It con-
tributes to the fact that organizations can adopt new ideas, expand their knowledge
and constantly learn, which can ultimately also contribute to significant support for
innovation as such.

The biggest challenge today is pandemics, and its impact significantly affects
various areas of our lives. Innovation in this situation is a means and a tool to
mitigate the effects of a pandemic on all stakeholders. The most important is the
nature of innovation—that it should lead to the creation of something new, the
improvement and change of the current situation (Pavie & Carthy, 2015), as well as
problem solving and increasing competitiveness based on the knowledge economy.
Social innovation is important in this situation in education. Social innovations aim
to create value for society. The drivers of social innovations can come from many
different backgrounds, including civil society, entrepreneurs, government, public
institutions, and universities. Universities around the world have started to create a
learning environment that allows students not only to acquire knowledge and skills
needed in their respective subject areas, but also the necessary tools to make a
difference (Russo & Mueller, 2013).

This chapter introduces the theoretical concepts of the digital transformation and
social innovations in HEIs. It aims to evaluate the digital transformation of HEI on
the basis of research of students’ attitudes after their experience with distance
education during pandemics. Subsequently, social innovations are discussed in the
context of the ongoing digital transformation of HEIs.
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2 Digital Transformation

In recent years, digital transformation (DT) has emerged as an important phenom-
enon that attracts the attention of both researchers and practitioners. Nevertheless,
we currently lack a comprehensive understanding of this topic. At the macro level,
DT refers to the changes experienced by institutions and society in general as a
consequence of the use of new digital technologies (Vial, 2019). At the
organisational level, companies can find ways to innovate with these technologies
by developing strategies that embrace the implications of digital transformation and
drive better operational performance (Hess et al., 2016).

The DT is deeply connected to the so-called fourth industrial revolution, a process
through which digital technologies are shaping the future society and economic
development in a comparable manner to the case of steam power for the first
industrial revolution (Schwab, 2016). DT is the engine of the fourth revolution,
the digital revolution. The literature on information technologies and its conse-
quences on organisational transformation, may be seen as one of the scholarly
roots of DT research (Nadkarni & Prügl, 2021). Recently, Vial (2019) analysed
more than twenty definitions of the term DT and tried to identify their essential
features by proposing to define DT as a process that aims to improve an entity by
triggering significant changes to its properties through combinations of information,
computing, communication, and connectivity technologies.

However, DT is more than merely migrating paper records to a computer, and it is
more than adopting technologies to perform business operations faster and more
efficiently (Brooks & McCormack, 2020). In this respect, DT is a series of deep and
coordinated culture, workforce, and technology shifts that enable new educational
and operating models and transform an institution’s business model, strategic direc-
tions, and value positions. Thus, it is not just about disruption or technology, it has to
do with the fact that technology and digitalization are becoming a basic necessity for
the society (Curaj et al., 2018), meaning a significant change in terms of people’s
jobs and skills, the type of work they do, aiming to significantly impact all aspects of
human life (Grosseck et al., 2020). In this vein, some definitions take a broader
perspective. According to OECD (2019a) digital transformation is the result of
digitization and digitalization of economies and societies. It is a process involving
several digital technologies, from 5G to artificial intelligence, big data and
blockchain. These technologies form an ecosystem through which future economic
and social changes will arise. In general, the different definitions of DT may be
categorized in three distinct elements (Reis et al., 2018): (1) Technological, DT is
based on the use of new digital technologies; (2) Organizational, DT requires a
change of organizational processes or the creation of new business models; and
(3) Social, since DT is a phenomenon that is influencing all aspects of human life.

The DT is the new opportunity for business and renewal strategies for any
organization, company or institution that arise from the emergence, development
and use of new technologies. A scenario that also demands new attitudes and skills
both in individuals and in organisations and institutions. Therefore, the DT is not



focused on the technology used (big data, artificial intelligence, the internet of
things, cloud computing, mobility, connectivity, 3D printing, social business, etc.),
but on using it to achieve new objectives based on innovation and creativity, which
could not be achieved without them. DT is linked to business objectives and
strategies. The digital transformation means that digital uses, beyond the improve-
ments and support of traditional methods, allow or encourage new forms of inno-
vation and creativity, both in business and in society in general: government,
education, global communications, health, art, science.
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2.1 Digital Transformation in HEIs

Never, during the millennium since the founding (1088) of the University of
Bologna, has the university been so radically and urgently challenged as it is
today, as a consequence of the digital revolution that has induced a new socio-
technological scenario: global, competitive, dynamic, internationalised and digital,
in which it must develop its activity. It must do so in competition with new agents—
institutions, companies and individual experts (icons) with millions of followers,
with extraordinary power of attraction—which with the rise of new technologies
provide and exchange new knowledge. This, together with the new generations,
already digital, demanding training, means that new actors have considered a golden
opportunity to create networks, share and create knowledge, train and certify
knowledge and skills. For this reason, the university is obliged to accelerate the
transformation required by the digital revolution, its digital transformation.

According to Rampelt et al. (2019), DT influences all activities of HEIs. It
permeates all processes, places, formats and objectives of teaching, learning,
researching and working in higher education. This transformation includes the
development of new infrastructures and the increasing use of digital media and
technologies for teaching and learning, research, support services, administration
and communication, but also the need of students and staff to develop new digital
skills for their current and future workplaces.

The university is an institution that has always been committed to knowledge,
education and training. Throughout history, it has taken on new functions and
missions induced by the sometimes disruptive changes experienced by society.

The industrial revolution, especially in the middle of the nineteenth century,
reveals the importance of knowledge for the industrial development and prosperity
of nations, and calls for the need to transfer new knowledge, generated in universi-
ties, institutes and research laboratories, to the business and productive fabric for its
application, to generate innovation, economic value and social development. After
the equator of the twentieth century, the knowledge society replaces the value-work
binomial with the value-knowledge binomial, and elevates knowledge to the condi-
tion of social good, which is necessary (socially obligatory) to produce, disseminate,
transfer and apply in order to generate economic development, cultural progress and
advance in social cohesion.
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In this context, the global competition for knowledge economy together with the
dominant roles of the digital connective tools is forcing the HEIs to evaluate their
current structures and take drastic decisions to improve these structures to better suit
the needs and requirements of the twenty-first century (Odabasi et al., 2010).

In a comprehensive literature review, Castro et al. (2020) provide a systematic
analysis covering 19 academic studies about the DT in higher education institutions
(HEIs) from 2016 to 2019. They identify three perspectives: Technological, organi-
zational and social. The tendency has evolved over time, from the technological
view, then organizational, to finally consolidate in the social perspective. In the same
way, they show the dimensions, which within a HEI, have received the DT or have
been forced to intervene in DT processes. The most influenced dimensions by
technologies intervention are teaching, infrastructure, curriculum, and administra-
tion, well above research, business process, human resource or digital transformation
governance. Finally, they emphasise teachers and students as the main actors. On
this matter, Brooks and McCormack (2020) carry out a survey about DT in HEIs.
They find that six of the top seven major benefits of DT that respondents highlighted
are directly related with student success.

2.2 Challenges of the Digital Age for Universities

Higher education institutions should set up in their strategies clear and specific goals
towards their DT. Universities need a strategic vision that allows the whole institu-
tion to join efforts in the implementation of the digital initiatives. For doing so it is
important to have a strong leadership and a specialized team that can confidently
explain and implement their plans. A clear vision will make the team and stake-
holders more involved and invested in the process of digital transformation (Rodri-
gues, 2017). Only institutional conviction of the need to exploit the boost of the
digital revolution and the solid commitment of students, professors, researchers, staff
and managers, will allow the university to be successful in the digital era. This
process entails the digital infrastructure growth, the development of the academic
staff’s skills to use digital methods in their teaching and the improvement of its
students’ digital skills, as well as other significant challenges among which we
emphasized the knowledge leadership and pedagogical and curricula changes.

Knowledge Leadership The educational paradigm, which rests on the conditions
and requirements of the industrial age, appears to fall short in terms of meeting the
needs and demands of the twenty-first century learner. The emerging digital con-
nective technologies and the educational innovations they triggered are disrupting
learning processes and structures of the industrial age such that it is now an
imperative to develop a new educational paradigm (Saykili, 2019).

In the current digital age, new actors are emerging that are capable of fulfilling the
functions of guiding the learning of others, improving and expanding the knowledge
available and sharing it through technological platforms. Companies have not



hesitated to integrate themselves into this new global and digital ecosystem and are
exploring and exploiting the opportunity provided by the network to promote and
exploit knowledge in conditions unimaginable until now, as well as to accredit
knowledge, skills and competences. As a result, we can see the increase in social
and business acceptance of the certification or degree given by companies and
non-university institutions, and even by specially recognized experts. Nowadays a
Google certification in certain fields—digital marketing, for example—is as valuable
as a university certification.
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Therefore, the university must accelerate its digital transformation, the transfor-
mation induced, driven and supported by the technological revolution, which will
allow, on the one hand, to take advantage of the enormous potential offered by the
field of educational technology and, on the other, to offer new generations of
students from anywhere in the world, new educational opportunities and training,
as well as to provide new training and accreditation alternatives to professionals in
the social, administrative, business and industrial sectors.

Pedagogical Methodologies and Curricula Changes The new economy, based on
knowledge and information is generating new employment niches. It is estimated
that around 65% of the primary school children today will work in jobs that do not
exist now (Şahin & Alkan, 2016). To perform the new jobs, training in digital skills
is not a requirement but a must, because digital technology is not the future, is
present. In addition, the learner profiles are changing and diversifying (Saykili,
2019). An increasing number of individuals perceive the need for further training
in order to obtain the new knowledge and skills required in the digital age. Learners
are more and more digital natives. They have already integrated digital tools in their
daily life. Another change is the increased learner diversification. Learners with
different demographics such as age, experience, culture and ethnics, learning styles
and paces bring their distinct characteristics into learning environment, which poses
new learning potentials and challenges for HEIs.

Consequently, the digital revolution means new challenges to the university: to
provide training in digital skills and to accelerate the renewal of learning methods,
especially face-to-face. In this regard, the emergence of digital technology has
contributed to the revolution of classrooms and learning methods. The potential of
digital technologies to enhance student learning has been well established. Benefits
include the enhanced diversity of provision and equity of access to higher education,
alongside the increased efficiency of delivery and personalization of learning pro-
cesses (Henderson et al., 2017). DT drives a practical and creative education,
incorporating new didactic models for students to learn and teachers to teach, such
as Digital Cooperative Learning, Virtual Reality, Gamification and so on (Abad
et al., 2020). Betting on creativity and entrepreneurship, the DT applied in education
advocates establishing learning methods based on individualized training, personal-
ization of content, and the development of one’s own skills, through social learning
(Jahnke & Kumar, 2014).

Moreover, the great challenges of humanity today are global and complex
problems—environment, climate change, health, food, migration, biodiversity,



sustainable development, etc.-. Their solution, beyond the necessary social awareness
and international political will, requires the integration, participation and contribution
of more than one field of knowledge from a transdisciplinary perspective. This reality
must be present in the university offer of curricular itineraries, so that the offer of
classic or traditional itineraries must incorporate interdisciplinary ones, itineraries
resulting from the interrelation between the different fields of knowledge.
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This means, in a certain way, a change in the university education approach,
which should have an increasingly intense focus on the study of problems and not so
much on the study of disciplines, since society demands to solve problems and
problems can transcend the limits of one discipline, requiring the concurrence of a
variety of knowledge.

3 Social Innovations in HEIs: The Role of the Digital
Transformation

While business innovation remains rooted in the world of commerce and competi-
tion, social innovation has as its starting point notions of social beneficence and
public good that supports people in organisations, communities and society in
general (Dawson & Daniel, 2010; Loučanová et al., 2018). However, the concept
of social innovation encompasses a wide variety of dimensions, so there is currently
no generally accepted definition. As a result, the social innovation area is not yet well
integrated and consolidated as a research field. This complicates the systematic
accumulation of knowledge and growth of the emerging social innovation research
field (van der Have & Rubalcaba, 2016; Loučanová & Nosáľová, 2020). Authors
such as Dawson and Daniel (2010), Van der Have and Rubalcaba (2016), Pol and
Ville (2009) and Hsuan-Yu et al. (2019) carry out interesting reviews of the concept
of social innovation.

In this regard, two types of definition of Social Innovation (SI) clearly emerge. On
the one hand, a sociological oriented approach, which considers SI as new social
practices created from collective, intentional, and goal-oriented actions aimed at
prompting social change (Cajaiba-Santana, 2014). This perspective emphasizes on
“social practices”. The sociological component was present in the earliest
approaches to the SI concept and has evolved to the present day. On the other
hand, a more economic view, which defined SI as any innovation which has the
potential to improve the quality and/or the quantity of life (Pol & Ville, 2009). It
focuses on the value created by the innovation and it is related to the ideas, services
or new systemic transformations and associated social impacts. The latter is the
perspective that has been adopted by different supranational organisations and is the
one we will follow in this chapter.

Thus, the European Commission states that social innovation can be defined as
the development and implementation of new ideas—products, services, and
models—to meet social needs and create new social relationships or collaborations



(European Commission, 2013). In this context, technology serves as an inherent
element of SI (Reynoso et al., 2015). Social innovation can rely on technologies and
lead to novel adaptations and developments in technology. Such innovations involve
using new (or existing) technologies and knowledge in new ways in order to meet
social goals and improve social circumstance (Dawson & Daniel, 2010). Hence, SI is
regarded as novel social technologies that create new social value (van der Have &
Rubalcaba, 2016). The team of authors who published the Handbook of SI (MIRRI
SR, 2021) views them as innovations societal, which represent new, more efficient,
effective, sustainable and fairer solutions to social problems and the fulfilment of
social needs compared to available alternatives. They can include the creation of new
products, services, the introduction of technology, but also the creation of new social
processes, organizational structures, changes in set rules or the creation of new roles
in the social system. Their goal is a qualitative change in the life of society.
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3.1 Social Innovation and the HEIs’ Third Mission

As noted above, social innovation is a concept of growing importance in both
academia and society. Several authors (Jongbloed et al., 2008; Goddard & Chatter-
ton, 1999, among others) consider that greater exchange between universities and
different interest groups demands a different type of commitment, the so-called third
mission. This mission would focus on the university’s contribution to social devel-
opment and would complement the traditional functions of teaching and research.
Therefore, among HEIs objectives we should add the purpose of leading change and
improvement in individuals and the society in general. While technological innova-
tion is a critical component of future economic growth, social innovation is equally
important in building social capital and in improving life chances, for example
through social inclusion, community building and higher-level skills development
(Elliott, 2013). According to Jaeger and Kopper (2014), HEIs are considered to be
key actors in regional innovation systems. The traditional missions of HEIs comprise
(1) the generation and accumulation of academic knowledge, and (2) the diffusion of
knowledge via academic education. Attention has also been drawn to the regional
development role of HEI activities: their “third mission”. The authors pointed out
that the success of HEI’s knowledge transfer is geographically unevenly distributed,
with some regions being able to profit from knowledge transfer more effectively than
others. Their research focused on an important factor influencing the success of
knowledge transfer: the ‘fit’ between HEI and region. A close correlation between
HEI’s focus on education and research on the one hand and regional economic
structure on the other hand might indicate a higher potential for the HEI’s regional
engagement and third mission activities.

New social innovations should consider the wider social context within which
they are embedded, as well as to be based on the latest knowledge and research. This
suggests that HEIs are perfectly placed to lead an inter-disciplinary focus on how
best to solve or alleviate social problems (Hazenberg et al., 2019). Traditionally,



third mission of the university has focused on the commercialization of knowledge
through spin-offs, patents or forming relationships with firms and other stakeholders.
In contrast, the so-called developmental university consider addressing societal
needs as the primary mandate of the university’s third mission (Arocena et al.,
2018). Beyond knowledge and technology transfer, universities should seek to
broaden the scope of university engagement in social innovation and inclusion.
These concepts focus on democratizing knowledge through teaching and research,
thereby reducing the knowledge gap (Arocena & Sutz, 2017).

4 Digital Transformation in Higher Education Institutions as a Driver of. . . 69

In this context, digital tools are offered as solutions to the aforementioned
challenges that HEIs face today, as well as a great opportunity to enhance their
social dimension. Thus, distance learning tools, online social networking tools, open
educational resources, massive online open courses, sophisticated learning manage-
ment systems, and so on, are seen as innovations that contribute to enabling equal
educational opportunities for all, accessing quality educational content, and
supporting lifelong learning (Saykili, 2019).

The Sorbonne Declaration (1998) already referred to the fact that students should
be able to enter the academic world at any time in their professional life from diverse
backgrounds. In addition, the social dimension of higher education has been exposed
in terms of the need to reduce inequalities, raise social cohesion and enable partic-
ipation for anyone with the appropriate qualifications and motivation, regardless of
their social and economic background (Orr &Mishra, 2015). The social commitment
of universities must also be reflected in their determination to improve the employ-
ability of their graduates and the transformative power of education on individuals
and the community.

However, the 2015 Bologna Implementation Report, among others, exposes that
in general the European goal of providing equal opportunities to quality higher
education is far from being reached. Similarly, little progress has been registered
with regard to lifelong learning (European Commission, 2015). In this context, DT
can be a powerful driver of social goals. According to Rampelt et al. (2018) the
social dimension and the DT of higher education should not be approached as two
isolated challenges, but rather as an opportunity to increase diversity and open up
higher education through use of new technologies. Moreover, Orr et al. (2020) state
that digitalization itself should be seen as a social innovation.

3.2 Digital Learning

Digital learning and distance education has emerged as a pivotal approach in
disseminating social innovataion ideas and new knowledge (Bayuo et al., 2020).
The process of using technology to offer training and education to vulnerable groups
through less expensive methods has received attention in the literature. Key among
the issues suggested is distance learning and lifelong learning (De Pretelt & Hoyos,
2015) which make it possible to delivery quality education to remote areas using
social innovation tools and software.
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Within the European context, the potential of DT for improving learning has been
widely recognized. Certainly, the Yerevan Communiqué of 2015 (EHEA, 2015) set
up that “we will encourage and support HEIs and staff in promoting pedagogical
innovation in student-centred learning environments and in fully exploiting the
potential benefits of digital technologies for learning and teaching”. In the same
vein, the European Commission in its “Digital Education Action Plan” established
that the access and the use of digital technologies can help reduce the learning gap
between students from high and low socioeconomic backgrounds (European Com-
mission, 2018). Indeed, digital learning can significantly lower the cost of access to
training and better meet individual needs according to their learning styles and skills
(OECD, 2019a). Investing in digital learning will lead to knowledge democratization
across borders while demystifying the elitist view of the university classroom. It
offers lifelong education for workers who can upgrade their skills while working,
thereby increasing their skills premium (Bayuo et al., 2020). The social dimension is
therefore very much present, we can even say that it is the main catalyst, of the
transition towards a more digital and open learning model. All of the above is
particularly relevant in the current pandemic context, which has unexpectedly
triggered the digital transformation of education.

The pedagogical shifts triggered by the digital innovations requires the transition
from one dimensional learning spaces to multidimensional collaborative learning
spaces. Research suggests that learners develop better learning outcomes when they
are exposed to hybrid and digital learning environments (Henderson et al., 2017).
For deep and meaningful learning experiences in digital age the creation of hybrid
learning environments composed of socio-digital participation schemes based on
digital, mobile, virtual, online, social and physical spaces is recommended (Lonka,
2015). In recent years, new actors are entering the market of education and at the
same time traditional ones, such as universities, can take advantage of DT to develop
new teaching and learning material (OECD, 2019b). In 2002 the Massachusetts
Institute of Technology (MIT) took a paradigmatic decision: to offer formative in
open online courses by means of the program OCW (Open CourseWare). MIT’s
decision with the favorable wind of the digital revolution, has originated a kind of
tsunami in the field of transmission and accreditation of knowledge and certification
of skills. The OCW has been a forerunner of open courses with mass access to
quality content, the MOOCs. These are courses that offer online training very
fragmented and increasingly specialized. The philosophy of MOOCs rests on the
idea that knowledge should be freely shared and the learning process should not be
conditioned by geographic, economic or demographic constraints.

This kind of courses have the potential to impact on higher education in two
ways: improving teaching; and encouraging HEIs to develop distinctive missions
that will include considerations about openness and access for different groups of
students. MOOCs also provide institutions with a vehicle to think creatively and
innovatively and to explore new pedagogical practices, business models and flexible
learning paths in their provision (Yuan & Powell, 2013). In addition, open courses
and digital learning can make higher education more cost effective and accessible
and may also contribute to balancing work, family and social life.
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However, it is argued that for online courses and digital learning in general to
achieve their real potential as an effective mechanism for opening up education to
society in general, and therefore working as a catalyst for change, more attention has
to be paid to the multicultural nature of modern society. In this regard, three
dimensions of inclusiveness should be considered: First, the varied digital literacy
and competences that a student population might have; second, the socio-cultural
norms that dictate how different people behave online; and third, the psycho-
historical situation that reflects the varied lives of those who want to study online
and how that can limit their disposition to participate in open social learning (Read &
Barcena, 2019).

4 Digital Transformation of University Forced by
Pandemics: A Study from Slovakia

Although distance learning in the digital form has been present in HEIs for a long
time, it never had such a huge auditorium as recently due to the pandemics. We can
call this a “stress test” of readiness for the digital age education at all its levels. Its
arrival could have been expected but not predict such a rapid onset. Adaptation to
changed conditions and evaluation of a new way of education were the subject of
research, which enriches the theoretical concepts of this chapter with practical
outputs. In the conditions of Slovak higher education institutions, the implementa-
tion of information systems can be considered as important step in the digitization1

and informatization2 of education (including its administrative processes and com-
munication among stakeholders).

Within the information system of university, modules developed to support
e-Learning start to be extensively utilised. In addition to the administration of studies
and the agenda of courses, it is mostly used for testing and examinations. Online
teaching has not been so active and massively implemented in academic education.
The online teaching and communication with students take place in the MS Teams
environment and with the support of other Office 365 packages (Kaputa et al.,
2020a, b).

1Digitization of education is a global trend in educational technologies and at the same time a
logical step after the advent of the digital age. It characterizes the growth of the use of innovative
technologies in society as a whole. Digital educational content involves a wider range of sensory
and cognitive functions of the individual. It represents an attractive and effective form of teaching,
supports clarity, connecting practical life with theoretical knowledge (Minedu.sk, 2014).
2Informatization of society is a gradual transition to the maximum use of information and commu-
nication technologies in all areas of social, political and economic life. In the field of education,
introduction of the most modern information and communication technologies into the teaching
process, creation of e-learning content of teaching and training of teachers for the active use of
information and communication technologies in the teaching process (Minedu.sk, 2020).
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Table 4.1 Respondents’
characteristics (n ¼ 111)

Sex Study level

Men Women Bachelor Master

34.23% 65.77% 37.84% 62.16%

4.1 The Research Design

The aim is to evaluate the digital transformation of university education through the
experience of students with the (unexpected) transition to distance learning. The
survey brings the attitudes of students as actors of change, whose social skills
predetermine employment in the labour market. Research was carried out in Slova-
kia at the Technical university in Zvolen (TUZVO). TUZVO is a higher education
institution providing education in all three levels of studies within the European
Higher Education and Research Area. In the higher education system in Slovakia,
the TUZVO has a unique specialisation within a focus on the spheres of forest—
wood—ecology—environment with an appropriate expansion in other technical,
natural, security, economics as well as design spheres (tuzvo.sk, 2020). Respondents
were the university students. Designing the survey, we were interested how the
students perceive online education after a year of practical experience with distance
learning in order to verify whether the accelerated application of digital learning has
favoured the social dimension of this innovative pedagogical method. Also, demo-
graphic data were gathered (“sex” and “academic degree” were used for analyses).
We used the method of questioning. The electronic questionnaire was distributed to
TUZVO students at all levels of study through the University Information System.
The survey was conducted from November 2020 to January 2021. We obtained
111 questionnaires, the data of which were evaluated using contingency analysis.
The Excel for Microsoft 365 and the PASW statistical software were used to process
the data. The statistically significant differences of frequencies between chosen
demographic characteristics of respondents and the answers were tested using
Pearson chi-square. Fisher exact test was applied in cases where expected count
less than 5 slightly exceeded 20% share of cells. Respondents commented on the
following areas of questions: (i) Ownership and use of digital devices for school
duties, (ii) Installation difficulties and user friendliness of software, and (iii) Assess-
ment of the online education in the following sub-categories: Statements assessing
online education; Improving or deteriorating of skills following the digital learning
experience; Online education difficulty and requirements assessment; Online edu-
cation communication assessment; and Pros and cons of online education.

4.2 Results

Women accounted for about two-thirds of the sample, out of a total of 111 respon-
dents (Table 4.1). Students of master’s degree programmes were represented in the
sample by a larger share compared to students of bachelor’s degree programmes.
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Considering hardware, notebooks (or laptops) are the most often owned digital
devices (95.5%) followed by smartphones (72.3%). Very few university students
had problems with online learning due to the lack of digital equipment suitable for
connection to the educational process and fulfilment of duties. Problems were of
minor importance. The most common ones were low quality of internet connection
or hardware failure on students’ digital devices (audio or video malfunction).

Based on the authors’ own experience, students had problems to utilise more
advanced features of the software used (e.g. sharing the screen, presentation of
semester thesis). Overall, 59.6% of the surveyed students handled installation and
occasional technical support for online education by themselves (without any prob-
lems). However, 31.2% of students faced minor problems. 6.3% of students needed
help of a friend and just 2.7% of students asked for help from university adminis-
trators. Although the frequencies of women with technical problems are more
numerous, the differences (in relation to men) are not statistically significant. Most
students (61.3%) are familiar with the software used in distance education and
38.7% of students are familiar with just minor problems. None of the interviewed
students need help using software for education. There is a higher share of women
who have minor problems with the software user-friendliness (over 10% in relation
to men), but it is not statistically significant.

Statements about Distance Education The statements evaluating distance educa-
tion show that the majority of respondents evaluate it as more flexible (up to 71.2%),
more demanding (51.2%) and formally (just join a lecture) by students (50.5%).
Given formality is supported by other findings: (i) 38.8% of respondents agreed with
the statement that teaching is faster, as students do not actively participate in the
discussion, and (ii) 36.9% of respondents agreed with the statement that teaching is
passive. This can also include assessments with a minimum share of agreement that
online teaching is more fun, more interesting, and that students are more active in
distance learning or ask more questions. On the contrary, the last two statements
have one of the highest shares of respondents who disagreed. It should be added that
despite the perceived formality and unattractiveness, distance education is not
perceived as chaotic—up to 57.7% of respondents disagreed with the fact that it
would be chaotic. In some cases (learning is: boring, more interesting, more fun,
passive, and more interactive) the indifferent percentage is the highest.

Testing in the crosstabs showed statistically significant differences (Pearson
Chi-Square: 10.320; p ¼ 0.006) in the proportion of men (almost 57.9% of the
total number of men) agreeing that students’ inactivity in online teaching makes it
faster (meaning makes courses shorter) compared to the share of women (28.8%).

The testing in crosstabs also showed statistically significant differences between
the answers of bachelor’s and master’s students (Table 4.2):

– up to 78.6% of the total number of bachelor’s do not agree with the statement that
teaching is formal by teachers. None of the bachelor’s students agreed, but up to
34.8% of master’s students did. The difference is statistically significant (Pearson
Chi-Square: 13.109; p ¼ 0.000).
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Table 4.2 Agreement with statements about distance education (share of answers in %; n ¼ 111)

Statements
Answers (%)
Agree Indifferent Disagree

Learning is more flexible 71.17 16.22 12.61

Learning is more demanding 51.35 28.83 19.82

Learning is formal by students (just join a lecture) 50.45 32.43 17.12

Teaching is faster (the topic is presented in a shorter time since
students do not actively participate in the discussion)

38.74 27.93 33.33

Learning is passive 36.94 45.05 18.02

Learning is more interactive 23.42 45.95 30.63

Learning is boring 21.62 54.05 24.32

Teaching is formal by teachers 21.62 35.14 43.24

Learning is more effective 21.62 36.94 41.44

Learning is chaotic 17.12 25.23 57.66

I ask more when learning online 10.81 26.13 63.06

I’m more active in online class 9.91 37.84 52.25

Learning is more interesting 7.21 53.15 39.64

Learning is more fun 7.21 47.75 45.05

– mainly master’s students disagreed (up to 50.7% of them) with the statement that
online teaching is more interesting while the attitude of bachelor’s students is
statistically significantly (Fisher’s exact test: 10.214; p¼ 0.004) lower (disagreed
21.4% of them).

– for master’s students (up to 59.4% of them), online teaching is clearly more
demanding. The share of bachelor’s students with such an attitude was lower
(38.1% of bachelor’s students in the sample). The differences are statistically
significant (Pearson Chi-Square: 6.945; p ¼ 0.031).

– up to half (49.3%) of master’s students consider online education to be passive,
compared to only 16.7% of bachelor’s students. The difference is statistically
significant (Pearson Chi-Square: 13.109; p ¼ 0.001).

It should be noted that master’s students have longer experience with contact
learning. Moreover, the sample of bachelor’s students contains more than 70% of
those in the first and the second year of study, who studied mainly in the distance
(online) form. Online teaching is chaotic only for 7.1% of bachelor’s students. This
is the statistically significant difference (Pearson Chi-Square: 9.914, p ¼ 0.006)
compared to 23.2% share of master’s students. Regarding the fact that the quality of
online teaching is not evaluated negatively by the respondents, the attitudes of those
students can also be linked to the highly perceived difficulties of preparing at home
for online learning (this is perceived by more than half of the respondents in the
sample).

Skills Improvement or Deterioration The improvement of digital skills in 79.3%
of the young people in the sample, as well as the other skills mentioned, can be
considered an important factor to enter the labour market and for their professional
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Table 4.3 Assessment of skills improvement or deterioration (after online experience) (n ¼ 111)

Skills
Answers (%)
Get better Indifferent Get worse

Digital skills 79.28 18.02 2.70

Working with text 70.27 27.93 1.80

Digital communication—Digital socialization 68.47 28.83 2.70

Searching information 64.86 32.43 2.70

Time management (time for work, leisure etc.) 64.86 27.03 8.11

Learning on your own 50.45 40.54 9.01

Processing information 48.65 45.95 5.41

Detecting hoaxes and sorting information 37.84 57.66 4.50

Thinking or acting creatively 32.43 63.97 3.60

Problem solving and formulation 31.53 60.36 8.11

Regulating own action 18.92 72.97 8.11

Personal communication 10.81 42.34 46.85

Formulating own opinion 9.91 82.88 7.21

growth. It is interesting to note that the online experience enhances the digital skills
of all learners regardless of gender and level of education, empowering them all
equally, which highlights the social dimension of digital learning (Table 4.3). The
indicated improvement in working with text (70.3% of respondents) and the ability
to learn on their own (improvement in 50.5%) should also make a positive contri-
bution to labour integration. In the digital age of education and work, the skills of
searching (improvement in 64.7% of respondents) and processing information
(improvement in 48.7%) are valuable. Procrastination is closely linked to a time
when we are losing incentives to develop a diversity of activities. This is especially
true in a time of pandemic, when the possibilities of alternating activities are limited
and the share of time devoted to the online world is rapidly increasing. Therefore, it
can be a positive finding that 64.9% of respondents reported an improvement in time
management skills defined in the survey as time for work, entertainment, etc. Of
course, if these activities do not take place exclusively online.

Significant shares of respondents could not clearly state whether got better or got
worse (indifferent attitude) the following skills: to formulate their own opinion
(82.9%), to regulate their actions (73.0%), to think or act creatively (64.0%) and to
formulate and solve problems (60.4%). This clearly indicates that online education
does not contribute to the ability to act independently and formulate opinions. A high
share of indifferent attitudes was taken towards the ability to detect hoaxes and sort
information (57.7%). This points out that even university students are unsure in
critical assessment of internet content. The development of critical thinking is thus a
constant challenge for education.

The significantly higher amount of time spent online compared to the time of
personal contacts (due to the pandemics) resulted in the fact that up to 46.8% of the
addressed students rated the skill of personal communication as “get worse”. It is



questionable to assume to what extent is this compensated by the improvement of
digital communication skills—digital socialization (68.5% of respondents).
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Analysis of the obtained data in crosstabs showed differences between respon-
dents based on the obtained demographic characteristics. The results of the analyses
point to the fact that online learning and the digitization of education did not affect
different demographic groups in the same way. Statistically significant differences
were found between the statements of bachelor’s and master’s students. As many as
69.0% of bachelor’s students rated their personal communication skills as got worse.
This is a significantly higher share (Pearson Chi-Square: 15,842; p¼ 0,000) than the
share of master’s students (only 33.3% of them). On the other hand, a larger number
of bachelor’s students improved their skills during online education in the three
following areas:

– Improvement in the ability to process information was reported by up to 64.3% of
bachelor’s students, which is significantly more (Fisher’s exact test: 6.586;
p ¼ 0.034) than the share of master’s students (39.1%).

– Improvement of the ability to work with text was reported by up to 83.3% of
bachelor’s students, which is significantly more (Fisher’s exact test: 6.674;
p ¼ 0.021) than master’s students (62.3% of them).

– Improvement in time management (time for work, entertainment, etc.) was
reported by a significantly higher share (Fisher’s exact test: 6.586; p ¼ 0.034)
of bachelor’s students (up to 81% of their total number) compared to master’s
students (55.1% of them)

The following facts emerge from testing the differences between men’s and
women’s responses:

– Statistically significant (Fisher’s exact test: 7.250; p ¼ 0.023) was the difference
in how their ability to formulate their own opinion got improved. Only the women
represented in the sample (15.1% of them) stated that they had improved in this
aspect. Not a single man stated that the digital education would improve his
ability to formulate his own opinion. It should be added that more than 80% of all
respondents took an indifferent attitude.

– The skill of searching for information has improved in 65% of respondents, with
majority of women—up to 72.6% of all women compared to 50% of all men. The
difference in responses between the sexes was statistically significant (Fisher’s
exact test: 8.283; p ¼ 0.009).

Perceived differences between men and women, as well as bachelor’s and
master’s students, can be used in adapting the teaching process and further shaping
the profile of graduates for practice.

Attributes of Distance Education Up to 52.3% of students rated the difficulty of
preparing at home for online learning as higher. Others rated it mostly as standard
(42.3%) (Table 4.4).

More than half of the students rated the quality of online teaching as standard and
almost 30% as higher. On the other hand, the effectiveness of online teaching
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Table 4.4 Assessment of distance education attributes (share of answers in %; n ¼ 111)

Attributes
Answers (%)
Higher Standard Lower

Difficulty of preparing at home for online learning 52.25 42.34 5.41

Knowledge requirements for distance education 31.53 63.06 5.41

Availability of information in distance education 30.63 63.06 6.31

Quality of teaching in distance education 29.73 52.25 18.02

Complexity of distance education 27.93 66.67 5.41

Effectiveness of online teaching compared to contact teaching 23.42 36.04 40.54

compared to contact teaching is assessed as higher by only 23.4% of students, but up
to 40.5% consider the efficiency to be lower. As many as 58% of the total number of
men had such an opinion. Only 31.5% of the total number of women expressed such
an opinion. The difference in views between the sexes is statistically significant
(Pearson Chi-Square: 7.245; p ¼ 0.030). Knowledge requirements for distance
education are assessed as standard by most of respondents (63.1%). Statistically
significant differences (Fisher’s exact test: 9.265; p ¼ 0.006) are in the attitudes of
men and women, where up to 38.4% of all women (compared to 18.4% of all men)
consider knowledge demands to be high.

Most respondents did not evaluate the quality of distance education negatively.
Information is available to most of them in this form of education. However, its
effectiveness is assessed as low by a higher share of students. In view of the above,
also based on the results, it can be stated that this type of education placed increased
demands on less than a third of students. This is confirmed both: by the evaluation of
knowledge requirements or the evaluation of the overall complexity of distance
education. But also, by the evaluation of the difficulty of preparing at home. More
than half of the students perceive it as highly demanding.

Pros and Cons of Distance Education As the advantages of digital education,
students most often mentioned lower costs of transport to school, faster communi-
cation, lower costs of materials to school, sufficient software and technical provision
of education and others (Table 4.5). As others stated: protection from Covid-19,
more time for family, more time-efficient form of education, more free time,
flexibility. These results are in line with the approaches of the OECD (2019a) and
the European Commission (2018), which stated that digital learning can significantly
lower the cost of access to education and better meet individual needs according to
their learning styles and skills.

Among the disadvantages, students mentioned the lack of personal contact with
classmates, but also with teachers (whereas in some courses personal contact is
irreplaceable), insufficient quality internet connection and communication
(Table 4.6). Among open questions students mostly mentioned poor sound and
internet quality.
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Table 4.5 Students’ perception of the benefits of digital education (n ¼ 111)

Statements
Answers
(%)

Lower transport costs to school 95.5

Faster communication 61.3

Lower material costs (more is required in digital form compared to contact
teaching)

44.1

Sufficient online learning software security 43.2

Sufficient technical provision of online teaching (quality computer, etc.) 36.0

More time for social contacts via digital (internet) network 24.3

Better learning materials for online education 11.7

Greater availability of professional literature 11.7

Quality internet connections 11.7

Other ... 9.9

More space for discussion in the online environment than in contact teaching in
lectures and seminars

4.5

Table 4.6 Students’ perception of the disadvantages of digital education (n ¼ 111)

Statements
Answers
(%)

I lacked personal contact with classmates 71.4

Unavailability of a quality internet connection 50.0

I lacked personal contact, which was necessary for some curriculum or would be
more suitable for explaining the curriculum

48.2

In an online environment, it is not possible to create a suitable space for discussion,
as is the case with contact teaching in lectures and seminars

38.4

Insufficient communication 33.9

Unavailability of professional literature 27.7

Health problems 19.6

Insufficient technical security of online teaching (quality computer, etc.) 17.0

Poor quality teaching materials for online education 11.6

High costs (payment for data and internet connection) 11.6

Other ... 6.3

Insufficient software security for online teaching 5.4

I am not a technical type and therefore online teaching caused me problems 5.4

5 Discussion

Do we consider DT to be a driving force for socially oriented innovation? Yes, there
is an educational space where the benefits of digitization and connectivity can go far
beyond boundaries of contact learning. There is a range of assistive technologies that
can emphasize the potentially life-changing benefits that technology can bring to
disabled people. It has the potential to make higher education more accessible as it
will allow, for example, adjusting the learning material and methods to the students



with disadvantages (AmCham, 2021). Furthermore, speakers from different cultures
could be engaged to online lectures (e.g. the possibilities of the Erasmus+ platform).
Online learners benefit from intercultural interactions that help to build intercultural
skills. In that way, digital transformation of HEIs undoubtedly leads to social
innovations as it brings new kind of knowledge, deeper experiences and expands
social benefits of learners. In the research we found significant differences in
perceptions and attitudes towards digital learning by gender and level of education.
Taking these differences into account can contribute to the democratisation of
knowledge by reducing the learning gap between different types of learners.
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Societal changes require the right political decisions. The implementation of
social innovations in education in Slovakia faces challenges. The Slovak Rectors'
Conference (2021) considers the recently proposed investments in higher education
to be insufficient given Slovakia’s historical debt in the education and science and
research sectors. If “further development of the Slovak Republic depends on human
capital and the creation of an innovation environment”, reforms and investments
need to be re-evaluated in other components and in favour of higher education,
science, research and innovation. The pandemic forced the implementation of social
innovations in HEIs. There were focused mainly on the areas of social innovation,
such as: education and human development in digital form, culture, creativity,
community development and the development of technologies to increase literacy.
The change from the face-to-face form of education to the distance in the online
environment represents a systemic social change, aimed at eliminating the real
causes of the social problems of the pandemics. This social innovation of
digitalisation of education created a positive impact on education by changing the
system settings, conditions, relationships between actors, rules, roles of actors to
achieve better communication and education in a contactless way and by limiting
personal social contacts to eliminate the spread of the virus, and transform these
social contacts in the digital environment not only at the university level but also at
the regional level (MIRRI SR, 2021).

The title of this chapter refers to the digital transformation as a driver of social
oriented innovations. In this sense, a pandemic situation can also be considered a
driver of the digital transformation of all stakeholders in education. In the environ-
ment of digital transformation, a new work and social environment is emerging,
which requires new skills and professions for this generation of students (potentially
proficient in connectivity, mobility, technological innovation, and flexibility).
Whether the increased level of digital skills will also increase students’ competencies
and preconditions for a clearly better integration into the labour market is to some
extent questionable. Although the sample is not representative (for the HEIs envi-
ronment in Slovakia), it provides platform for reflection on the recent situation.
Given the results of the survey, it will be more demanding, especially in their ability
to self-motivate and in professions based on personal contact and personal commu-
nication. Long-term social isolation does not help them to build healthy self-
confidence. The recent pandemic is also a significant multiplier of the digital
transformation of the university itself. It has caused the complete digitization of
the students’ involvement in the educational process. Immediate requirements on the



quality of the internet connection, hardware and software equipment and the
required level of digital skills were, in a sense, a small revolution in students’
lives. Also teaching staff was forced to speed up the digitalization of education
and linked processes and to develop new teaching and learning materials—
completely digital.
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This unprecedented situation has also created an opportunity for a deeper trans-
formation of the education system, which would reflect the needs of modern society
and the future labour market better (AmCham, 2021). The labour market will
challenge the technological impact, especially automation and artificial intelligence
(AI) put pressure on people to be technology and IT literate. Decrease in long-term
job positions caused that people would have to be more flexible. Creativity will be
demanded since automatization is expected to replace a lot of routine jobs except of
services relying on human touch. HEIs must accommodate all these aspects.

6 Conclusions

Digital transformation can be the ultimate step towards achieving specific social
goals, such as opening up higher education and training professionals capable of
coping with a dynamic and complex environment. The DT usually goes its own way
in different spheres (public sphere, business, HEIs, etc.), but it can also have an
impact on the life of whole society if the state coordinates transformation as part of a
national strategy (e.g. Society 5.0 initiative in Japan).

It is obvious that teachers and students were “thrown into the water” by the
immediate transformation of households into schools (insufficient technical support
and not smooth connectivity). So, investing into quality IT infrastructure is the
fundament of the DT for the (educational) stakeholders. The pandemic year deep-
ened relationship of educational process with new ICT and changing contexts of
society and each individual learner. The change was predictable in the academic
environment (as well as in other parts of society), but no one expected such a rapid
implementation of the processes leading to digitization. After a year of almost
continuous distance learning since the onset of the pandemic, a survey of university
students’ attitudes provides insight into the consequences of this change. HEIs
should strengthen the features that are less well valued and take into account the
dissimilar perceptions among students of different levels and gender. They must
adapt learning processes so that all students, regardless of their condition, are
favoured and better prepared to face global challenges from a digital perspective.
The necessary role of the university is to be a comprehensive institutional back-
ground in this rapidly established digital practice of education and take advantage of
this transformation to meet social needs and create new social collaborations.

In studies of Biffi et al. (2017) and Bissola et al. (2017) is pointed out that
educational networked project programs may develop managerial, behavioural and
technical skills and new methods for innovation, and help students to become
accustomed to accept discontinuity, conflict and diversity. The rapidly acquired



skills of working with digital infrastructure (indicated by our research and in
connection with the described theoretical concepts) are characteristic of the main
actors: teachers and students. Nevertheless, not only student-teacher interaction
passes through innovation, but also the wider community (which is involved, for
example, through conferences, webinars, digital mobility). Our new experience
confirms that online academic lectures, projects and student presentations are flex-
ibly enriched by input from experts from other disciplines, and more often from
other countries (e.g. sociologists and philosophers comment on topics of economi-
cally or technologically oriented students). This creates a strong interdisciplinary,
but also international and intercultural dimension of education, so necessary for
formation of students. In this way, the DT undoubtedly innovates existing processes
and expands the social dimension of academic education.
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The euphoria stemming from already applied and anticipated innovations of the
digital era (automation and AI era) brings new questions about ethics and about how
societies should be run. So, a need for good quality social sciences arises. The DT
has the potential to cover all distances but may not create any proximity. Thus, social
principle must be applied in any digital platform design if we want innovations to be
social.
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