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CHAPTER 9

The Role of E-Learning and Information 
Culture in Educational Institutions 

in Transforming European Education

Sirje Virkus, Valentina Kirinić, and Nina Begicěvić Rede̵p

Abstract  Due to the rapid development of information and communica-
tion technology, society has had to change the way it lives, works, com-
municates, collaborates, educates and learns. Academic research has begun 
to focus on this phenomenon, which is widely known as digital transfor-
mation (DT). This chapter explores how e-learning and information cul-
ture influence DT in education. The structure of this chapter is organised 
as follows: after the introduction, the second section discusses the con-
cepts of digital transformation, e-learning and information culture. The 
third section describes the role of information culture and e-learning in 
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the European Framework for the Digital Competence of Educators and 
the European Framework for Digitally Competent Educational 
Organisations. In the fourth section, the conclusion is given.
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Due to the rapid development of information and communication tech-
nology, society has had to change the way it lives, works, communicates, 
collaborates, educates and learns. Academic research has begun to focus 
on this phenomenon, which is widely known as digital transformation 
(DT) (Henriette, Feki, & Boughzala, 2015). Educators globally are 
changing the way they think about learning, teaching and assessment in 
the digital environment, as well as the theories and practices related to 
making claims about learning based on digital evidence. Three elements 
have combined to form new digital pathways for learning: (1) self-
organising learning groups, (2) open badges and (3) changing concep-
tions of education (Gibson, Coleman, & Irving, 2016; Virkus, 2019a). 
However, digital transformation does not only refer to a shift in technol-
ogy. According to Stolterman and Fors (2004, p. 689), digital transforma-
tion can be understood as the changes that digital technology causes or 
influences in all aspects of human life. Thus, information culture consti-
tutes a context of how information is communicated and shared in an 
organisation and how the attitudes, norms and values are developed con-
cerning creating, sharing and using information.

This chapter explores how e-learning and information culture influence 
DT in education. The structure of this chapter is organised as follows: 
after the introduction, the second section discusses the concepts of digital 
transformation, e-learning and information culture. The third section 
describes the role of information culture and e-learning in the European 
Framework for the Digital Competence of Educators and the European 
Framework for Digitally Competent Educational Organisations. In the 
fourth section, the conclusion is given.
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Introduction

Although digital transformation is in most cases connected to the business 
world, it is also discussed in the context of educational organisations, that 
is, institutions at primary, secondary and tertiary levels as well as internal 
or external providers of corporate training and human resource develop-
ment services (Seufert & Meier, 2016, p. 27). In education, the topics 
being discussed include new formats for learning and development (e.g. 
MOOCs, open digital badges and micro-credentials, nanodegrees, infor-
mal learning and performance support), platforms for learning and col-
laboration (e.g. cloud based services) and integrated processes (e.g. 
knowledge maps, competency gap analyses) (Seufert & Meier, 2016, 
p. 27). Globally, educators are changing the way they think about learn-
ing, teaching and assessment in the digital environment, as well as the 
theories and practices related to making claims about learning based on 
digital evidence (Virkus, 2019a). Mahlow and Hediger (2019) propose to 
use digital transformation as an opportunity to re-contextualise learning.

There are many approaches and models of digital transformation. The 
digitisation and digital transformation of education is often related to 
e-learning. Zaoui and Souissi (2018, p. 2) note that several models are 
proposed in previous research, which differ in the approach adopted for 
the integration of information and communication technology in schools. 
However, they note, “there are many fundamental components towards 
which these models converge, among others, the pedagogic, technologi-
cal or cultural axis.” According to Wang (2008), the key components of a 
generic model guiding information and communication technology inte-
gration in education are pedagogy, social interaction and technology. 
Pedagogy is the set of approaches used to teach and facilitate learning. The 
social aspect in a learning environment involves communication, exchange 
and sharing of information between individuals (Zaoui & Souissi, 2018, 
p. 2). The social aspect is closely linked to information culture. Seufert and 
Meier (2016, p. 27) note that digital transformation is rather a matter of 
establishing changed cultures of learning and defining new business mod-
els. Information culture constitutes a context of how information is com-
municated and shared in an organisation and how the attitudes, norms 
and values are developed concerning creating, sharing and using informa-
tion (Lauri, Heidmets, & Virkus, 2016).

As for technology, it involves information and communication technol-
ogy tools used in teaching and learning processes. However, digital 
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transformation does not only refer to a shift in technology. According to 
Stolterman and Fors (2004, p. 689), digital transformation can be under-
stood as the changes that digital technology causes or influences in all 
aspects of human life. Looking at educational institutions more generally, 
digital transformation can be understood as a development affecting all 
major processes: educational marketing and application, student manage-
ment via programme/course development and delivery, all the way to 
assessment, certification and alumni management (Seufert & Meier, 
2016, p. 27).

One approach is to explore the competencies required for digital trans-
formation. A large number of frameworks and characterisations have been 
put forward. Most of them are based on skills development and the ability 
to use a specific set of tools and applications (Seufert & Meier, 2016, p. 27).

This chapter explores two important aspects of digital transformation in 
education: e-learning and information culture, and their role in transform-
ing education.

The Concepts of Digital Transformation, E-Learning 
and Information Culture

The Concept of Digital Transformation

Although digital transformation is a hot topic at the moment, ideas relat-
ing to digital products, services and mediums were already well under-
stood in the 1990s and 2000s (Auriga, 2016; Schallmo, Williams, & 
Boardman, 2017). Many authors have attempted to define and discuss the 
exact notion of digital transformation, and there are many definitions and 
approaches on what digital transformation means.

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.” Following this 
line of reasoning, from an organisational point of view, digital transforma-
tion can be seen as a deep and accelerating transformation with regard to 
processes, activities, competences and models. It allows organisations to 

  S. VIRKUS ET AL.



125

take advantage of the changes and opportunities offered by digital tech-
nologies. Uhl and Gollenia (2016) enrich the digital transformation con-
cept 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 place a business context over the technologies, while taking advantage 
of them to support innovation (as cited in Ferreira, Moreira, & Seruca, 
2017; Virkus, 2019b).

Rocha, Adeli, Reis, and Costanzo (2018, p. 417) have explored various 
definitions of digital transformation on the basis of Institute for Scientific 
Information – Web of Science (ISI) and have concluded that no formal 
categorisation of digital transformation exists in academic literature and its 
boundaries are often blurred. They highlight three distinct elements used 
in defining digital transformation: technological, organisational and social.

From the technological perspective, digital transformation is based on 
the use of new digital technologies such as social media, mobile, analytics 
or embedded devices. For example, Stolterman and Fors (2004, p. 689) 
refer to “changes associated with the application of digital technology in 
all aspects of human life,” and Schlepp (2019) refers to “The novel use of 
digital technology to solve traditional problems in new ways and enable 
new types of innovation.” Westerman, Bonnet, and McAfee (2014) high-
light the use of digital technologies to radically improve organisational 
performance and scope. The use of digital technology is mainly related to 
artificial intelligence, cloud computing, adaptive robotics, augmented and 
virtual reality, mobile technology, analytics, and the Internet of Things to 
transform society, business, education and everyday life. This dominated 
approach is based on technological determinism, that is, believing that the 
use of digital tools and the digitisation of processes lead to improved pro-
cesses and services, and the organisation’s ability to change. However, 
several authors emphasise that the way society changes cannot be attrib-
uted to digital technology alone and that digital transformation is not just 
about technology. Instead, it is about the way organisations work and how 
society’s use of technology changes work practices (Dunleavy, Margetts, 
Bastow, & Tinkler, 2006; Mergel, Edelmann, & Haug, 2019; Rocha 
et al., 2018).

From the organisational perspective, digital transformation requires a 
change in organisational processes or the creation of new business models. 
It is believed that digital transformation is the process of profound trans-
formation. It involves business and organisational activities, processes, 
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competencies and models to fully leverage the changes and opportunities 
offered by a mix of digital technologies and accelerating their impact 
across society in a strategic and prioritised way, that is, with present and 
future shifts in mind (Attwell et al., 2015; Matt, Hess, & Benlian, 2015). 
Digital transformation is “a process that aims to improve an entity by trig-
gering significant changes to its properties through combinations of infor-
mation, computing, communication, and connectivity technologies” 
(Vial, 2019, p. 118). Attwell et al. (2015) point out five areas, in which 
shortcomings often hinder the adoption of new technologies: (1) attitudes 
and knowledge, (2) technology readiness and infrastructure, (3) data 
security and privacy, (4) business models, and (5) innovation take up 
(Rocha et al., 2018).

From the social perspective, digital transformation is a phenomenon 
that is influencing all aspects of human life, for example, enhancing the 
customer service experience (Rocha et al., 2018; Virkus, 2019b).

Rocha et al. (2018, p. 418) found that almost all of these aspects are 
used in the researchers’ definition of digital transformation (e.g. Fitzgerald, 
Kruschwitz, Bonnet, & Welch, 2014; Solis, Lieb, & Szymanski, 2014; 
Westerman, Calméjane, Bonnet, Ferraris, & McAfee, 2011). Therefore, 
they define digital transformation as the use of new digital technologies 
that enable major business improvements and influence all aspects of a 
customer’s life. Westerman et al. (2014) conclude that digital transforma-
tion marks a profound transformation and the radical rethinking of how 
an organisation uses technology, people and processes to fundamentally 
change business performance (Virkus, 2019b).

The Concept of Information Culture

However, several researchers highlight the need for change in organisa-
tional culture. For example, De la Peña and Cabezas (2015, p. 52) con-
sider digital transformation to be “a necessary process of significant 
technological and cultural change that the whole organisation needs to 
carry out in order to “live up to” its digital clients” (as cited in Menendez, 
Maz-Machado, & Lopez-Esteban, 2016). Duparc (2013) argues that dig-
ital transformation is only achieved when the whole organisation under-
stands and embraces the importance of digital culture and makes it their 
own across all levels. Thus, it is not just about technology, but rather 
about people and organisational culture.
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Mancini (2018) highlights the important role of intelligent informa-
tion management in digital transformation. He believes that the effective-
ness of digital transformation is imperilled by a rising tide of information 
chaos and confusion. Despite major improvements in information man-
agement capabilities over the past ten years, organisations have only mar-
ginally kept pace with the new wave of “Big Content” challenges. While 
most organisations continue to increase the number of content systems 
they use, a rising portion of critical business content remains outside those 
content management systems (Mancini, 2018).

The rising tide of information chaos and confusion is creating a demand 
for new information management practices. Mancini (2018) notes that 
organisations need to transform, and a modern approach to information 
management needs to be at the heart of that transformation. He empha-
sises that we need to develop a new framework that considers the informa-
tion management practices and methodologies that are critical to digital 
transformation in order to meet the challenge of radically redefining expe-
riences with customers, employees and partners. He believes that we need 
a new way to talk about what organisations are doing with content and 
information, and how they are doing it. The framework he offers is “intel-
ligent information management” (Mancini, 2018).

Based on all of this, the concept of information culture comes into 
focus. Lauri, Heidmets and Virkus state, 

Information culture constitutes a context for how information is communi-
cated in an organisation and how the attitudes, norms, and values are devel-
oped concerning creating, sharing, and using information. Whereas 
organisational culture has an effect on aspects of organisational behaviour, 
the information culture, being part of it, forms the socially-shared context 
for information use in organisations. (Lauri et al., 2016)

According to Choo (2002, p. 54) “information culture is reflected in 
an organisation’s values, norms, and practices with regard to the manage-
ment and use of information.” Values are the deeply held beliefs about the 
goals and identity of the organisation and how it should go about attain-
ing set goals. They could be indicated by the importance of information in 
organisational achievements, perceptions of information management as 
an organisational priority, attitudes towards new ideas and innovations, 
trust, integrity, openness in information creation and the use and owner-
ship of information assets. Norms, derived from values and having more 
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direct influence on information behaviour, are rules or socially accepted 
standards that define what is normal or to be expected in the organisation. 
They may be informal and formal (Choo, 2002). Practices are revealed by 
observing or describing how people find, organise, use and share informa-
tion as part of their normal work patterns. They are repeated patterns of 
behaviour that involve organisational roles, structures and forms of inter-
action (Choo, 2002).

Effective information culture requires effective communication flows, 
cross-organisational partnerships, cooperative working practices, open 
access to relevant information, management of information systems, clear 
guidelines and documentation for information and data management, 
trust, as well as the willingness to share information (Svärd, 2017).

Various authors have suggested various types of information culture. 
From the perspective of organisational effectiveness, Choo (2013, p. 777) 
has proposed four categories of information culture and related types 
of goals:

•	 Result-oriented culture: information culture pursues goal achieve-
ment and competitive advantage

•	 Rule-following culture: information culture pursues control, compli-
ance and accountability

•	 Relationship-based culture: information culture encourages commu-
nication, participation and commitment

•	 Risk-taking culture: information culture encourages innovation, cre-
ativity and the exploration of new ideas

Davenport (1997, p.  84) as cited in (Douglas, 2010, p.  49) distin-
guishes the following types of information culture:

•	 Open or closed
•	 Factually oriented or rumour and intuition based
•	 Internally or externally focused
•	 Controlling or empowering
•	 Having preferences for information channels or media

Marchand (1995, p. 470 as cited in Ward & Peppard, 2002) identified 
four types of information culture:
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•	 Functional culture: managers use information as a means of exercis-
ing influence or power over others.

•	 Sharing culture: managers and employers trust each other to use 
information (especially about problems and failures) to improve 
their performance.

•	 Enquiring culture: managers and employees search for better infor-
mation to understand the future and ways of changing what they do 
to align themselves with future trends/directions.

•	 Discovery culture: managers and employees are open to new insights 
about crisis and radical changes and seek ways to create competitive 
opportunities.

Marchand’s typology of information culture could be said to reflect 
best the types of information culture expected in digital transformation of 
education and will be used in further analyses.

Based upon key elements of information culture that have been identi-
fied in previous studies, Douglas (2010, pp. 171–173) presents the five 
meta-level elements of information culture:

•	 Strategic thinking and planning
•	 Leadership
•	 Valuing and understanding information
•	 Organising to find information
•	 Using information (synthesising)

Information culture is studied in law firms, public health agencies, 
engineering, metalworking, and insurance companies, small and medium-
sized enterprises as well as large corporations. There has not been much 
research on information culture in educational environments. Information-
sharing culture has been studied from the perspective of social capital in 
the university context in Finland (Tötterman & Widén-Wulff, 2007). 
Oliver (2008) studied information behaviour, values and management in 
universities in different cultural contexts using a multiple case-study 
approach. Lauri et al. (2016) explored the relationships between informa-
tion culture, information management, job satisfaction, leadership style 
and self-reported individual performance in Estonian higher education 
institutions. Zamoryonova (2015) studied information culture at universi-
ties in the Poltava region of Ukraine.
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Only two studies that were found focussed on information culture in 
schools. Mullins (2017) examined information culture in convents and 
industrial schools in Ireland and Kiisk (2018) in adult upper secondary 
schools in Estonia. Overall, there is a huge gap in the study of information 
culture in educational institutions.

The Concept of e-Learning

According to Sangrà, Vlachopoulos, and Cabrera (2012, para 1) e-learning 
is a part of the new dynamic that has characterised education systems since 
the start of the twenty-first century. The concept of e-learning is subject to 
constant change, making it difficult to come up with a single definition of 
e-learning that would be accepted by the majority of the scientific com-
munity. The different understandings of e-learning are conditioned by 
particular professional approaches and interests. The authors presented 
the outcomes of their project, which resulted in an inclusive definition of 
e-learning subject to a high degree of consensus that would provide a use-
ful conceptual framework to further identify the different models in which 
e-learning is developed and practiced (Sangrà et al., 2012, para 1).

Sangrà et al. (2012) identified on the basis of their literature review dif-
ferent elements of e-learning. Specifically, four general categories of defini-
tions were identified: (1) technology driven, (2) delivery system oriented, 
(3) communication oriented and (4) educational paradigm oriented.

Technology-driven definitions mostly include definitions from private 
companies and a small number of academics. These definitions emphasise 
the technological aspects of e-learning, while presenting the rest of its 
characteristics as secondary. The definitions in this category portray 
e-learning as the use of technology for learning. For example, one such 
definition states, “E-learning is the use of electronic media for a variety of 
learning purposes that range from add-on functions in conventional class-
rooms to full substitution for the face-to-face meetings by online encoun-
ters” (Guri-Rosenblit, 2005 as cited in Sangrà et al., 2012).

Delivery-system-oriented definitions present e-learning as a means of 
accessing knowledge (through learning, teaching or training). The focus 
of these definitions is the accessibility of resources and not the results of 
any achievements. For example, “E-learning is the delivery of education 
(all activities relevant to instructing, teaching, and learning) through vari-
ous electronic media” (Koohang & Harman, 2005 as cited in Sangrà 
et al., 2012).
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Communication-oriented definitions consider e-learning to be a com-
munication, interaction and collaboration tool and assign secondary roles 
to its other aspects and characteristics. For example, “E-learning is educa-
tion that uses computerised communication systems as an environment 
for communication, the exchange of information and interaction between 
students and instructors” (Bermejo, 2005 as cited in Sangrà et al., 2012).

Educational-paradigm-oriented definitions frame e-learning as a new 
way of learning or as an improvement on existing educational paradigms. 
Most authors falling into this category work in the education sector. 
Within this framework e-learning can be defined as “the use of new mul-
timedia technologies and the Internet to improve the quality of learning 
by facilitating access to resources and services, as well as remote exchange 
and collaboration” (Alonso, López, Manrique, & Viñes, 2005 as cited in 
Sangrà et al., 2012).

The results of their research confirm the difficulty of devising a single, 
inclusive definition of e-learning that would be accepted by the majority of 
the scientific community. This situation has occurred due to the existence 
of different perspectives on this concept based on authors’ professional 
and academic profiles (Sangrà et al., 2012).

The Role of Information Culture and e-Learning 
in European Frameworks

In the context of digital transformation there are two main challenges for 
educational organisations: (1) competence clarification, that is what rele-
vant digital competences in terms of knowledge, skills and attitudes do 
students and teachers need in order to cope with digital transformation? 
(2) Competence development, that is how to organise, design and sup-
port learning and teaching contributing to digital competences and digital 
transformation? (Seufert & Meier, 2016). To cope with these challenges, 
a large number of frameworks have been put forward, most of them 
focused on developing the digital competences of teachers and students.

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 informa-
tion; collaborate; create and share content; and build knowledge effec-
tively, efficiently, appropriately, critically, creatively, autonomously, flexibly, 
ethically, reflectively for work, leisure, participation, learning, socializing, 
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consuming, and empowerment” (Ferrari, 2012). It could be recognised 
that competence areas and competences focus predominantly on two 
types of information culture: sharing culture—where educators trust each 
other to use information to improve their performance; and enquiring 
culture—where educators search for better information to understand the 
future and ways of changing so that they align themselves to future trends.

The European Framework for the Digital Competence of Educators: 
DigCompEdu (Redecker, 2017) helps educators at all levels of education, 
from early childhood to higher and adult education, to assess their com-
petence, identify their training needs and offer targeted training. It is a 
scientifically sound framework which helps to guide policy and can be 
directly adapted to implement regional and national tools and training 
programmes. The DigCompEdu Framework aims to capture and describe 
educator specific digital competences. It proposes 22 elementary compe-
tences organised in six areas: (1) professional engagement (using digital 
technologies for communication, collaboration and professional develop-
ment), (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) empower-
ing learners (using digital technologies to enhance inclusion, personalisa-
tion and learners’ active engagement), and (6) facilitating learners’ digital 
competence (enabling learners to creatively and responsibly use digital 
technologies for information, communication, content creation, wellbe-
ing and problem-solving).

As defined in the DigCompEdu (Redecker, 2017, pp. 16–17), areas 
2–5 are the core of the framework explaining educators’ digital pedagogi-
cal competences, that is “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 organisation.” Area 6, 
relates to “the specific pedagogic competences required to facilitate stu-
dents’ digital competences.”

In both information culture and digital transformation, leadership plays 
a key role. Yang (2007 as cited in Arun, 2019) identified eight leadership 
roles: (1) monitor, (2) coordinator, (3) director, (4) producer, (5) 
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innovator, (6) broker, (7) facilitator and (8) mentor roles. He singled out 
the roles of mentor and facilitator to be central to knowledge sharing.

In the European Framework for Digitally Competent Educational 
Organisations: DigComOrg (Kampylis, Punie, & Devine, 2015), the 
Leadership and Governance Practices element refers to the role of leader-
ship in the organisation-wide integration and effective use of digital tech-
nologies with respect to teaching and learning goals and activities. The 
element 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 learning supported by an implementation plan and (3) 
management and governance model. A digitally competent educational 
organisation refers to the effective use of digital technology by the educa-
tional organisation and its staff in order to provide a compelling student 
experience and to realise a good return on investment in digital technol-
ogy (Kampylis et al., 2015).

Besides the element of Leadership and Governance Practices, 
DigCompOrg encompasses the element of Infrastructure. Both elements 
may be seen as organisational responsibilities, while other elements such as 
Teaching and Learning Practices refer more to individual responsibilities 
(Kampylis et al., 2015). It has been emphasised 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 respon-
sibility for self-initiated actions and bottom-up efforts and initiatives 
(Kampylis et al., 2013 as cited in Kampylis et al., 2015).” This means that 
digitally transformed educational organisations, that is, those that are digi-
tally competent, depend on the involvement of all stakeholders and they 
are responsible for the organisational culture, especially information cul-
ture. The descriptions within the DigCompOrg sub-elements mention 
various necessary cultural conditions that ensure digital competence. For 
example, with reference to sharing culture, it is stated that “A commit-
ment to knowledge exchange through partnerships is evident.” With ref-
erence to enquiring culture, it is mentioned that, “There are twin goals of 
modernising existing educational provision and offering new opportuni-
ties.” In relation to discovery culture, it is stated that “Staff are partners in 
change.” Despite there being slight references, it must be noted that 
information culture as a concept is not mentioned in DigCompEdu at all.
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Conclusion

E-learning and Information culture are recognised as important elements 
of digital transformation in education systems. E-learning is the delivery of 
education by using digital technologies; meanwhile, information culture 
refers to how information is communicated in an organisation and how 
the attitudes, norms and values are developed concerning creating, shar-
ing and using information. To become a digitally competent educational 
organisation, an effective use of digital technology by the organisation 
must be ensured in order to provide a compelling student experience and 
to realise a good return on investment in digital technology. Digital trans-
formation requires not only general skills and attitudes. It requires that 
such skills and attitudes are applied and used in the specific functions and 
professional domains that constitute the organisation. To effectively sup-
port digital transformation at an organisational level, an answer must be 
given to the following question: what relevant digital competences in 
terms of knowledge, skills and attitudes do students and teachers need in 
order to cope with digital transformation? The digital transformation of 
education relies on the digital competencies of teachers as well as other 
school employees. In every organisation, employees play a key role in the 
success of digital transformation, but the process of transformation must 
be successfully guided by the leadership of the educational organisation 
and supported by a relevant and complementary organisational and infor-
mation culture.
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