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PART I 

Digital Transformations in Higher 
Education: Setting the Stage



CHAPTER 1  

Digital Transformations in Nordic Higher 
Education: A Step Towards Unpacking 

a Multifaceted and Emergent Phenomenon 

Rómulo Pinheiro , Cathrine Edelhard Tømte , 
Linda Barman , Lise Degn , and Lars Geschwind 

Setting the Stage 

Digitalisation-related challenges and opportunities in higher education 
(HE) are not new, but awareness of their transformative potential has 
increased, with global trends including massive open online courses 
(MOOCs) and other forms of technology-enhanced open education
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(Fevolden & Tømte, 2015). The COVID-19 pandemic has emphasised 
the importance of flexible forms of teaching and learning (T&L), and, 
as a result, has intensified the adoption of technological platforms and 
solutions across the board (Nurhas et al., 2021). A 2020-study by the 
International Association of Universities revealed that substantial chal-
lenges remain, not least across world geographies. For example, 85% of 
HE institutions in Europe and 72% in the Americas were able to quickly 
move online following the pandemic, compared to 29% across the African 
continent (IAU, 2020; Marinoni et al., 2020). Such developments have 
increased the urgency of policymakers and managers within HE institu-
tions (HEIs) to devise plans for digital transformation (DT) against the 
backdrop of rapid technological change impacting the whole of the public 
sector (Collington, 2021). 

In this book, we address HE in the Nordic countries, which are a 
relevant object of analysis for a variety of reasons. First, the Nordics 
have among the better-developed state-funded (with ample resources) HE 
systems worldwide, with a broad commitment to tuition-free education 
and other equity-related considerations. Second, the Nordic countries are 
top-ranked in terms of digital adoption, with central governments playing 
a critical role in pushing the DT agenda throughout the whole of the 
public sector. Third, despite their similarities—geography, language, and
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political and social welfare models, etc.—there are significant differences 
among the Nordic countries that are of relevance for investigating how 
the phenomenon of DT manifests itself differently across specific national 
and organisational contexts. 

As a starting point, it is imperative to provide some clarity on the 
three concepts that are often used interchangeably in the extant litera-
ture. Digitisation refers to the process of converting analogue information 
(e.g., someone’s written notes) and encoding it into zeroes and ones 
so that it can be stored, processed, and transmitted through the use of 
ICT tools like computers (Bloomberg, 2018). It is important to high-
light that the focus here is on digitising particular (analogue) outputs into 
digital information rather than referring to the process(es) by which this 
takes place. The latter process refers to the second key concept—namely, 
digitalisation—which includes how social relations and organisational 
arrangements affect the ways in which individuals and organisations 
interact and/or operate as a result of the adoption of digital tools and 
platforms (e.g., moving from ‘snail mail’ to email). In such a context, 
salient and ubiquitous phenomena like automation are inherent in digital-
isation trends, ‘whether it be shifting work roles or transforming business 
processes generally’ (Bloomberg, 2018, p. 4). Finally, digital transfor-
mation (DT) refers to a much broader process of change that implies 
substantial (cross-cutting) organisational adaptation, in addition to the 
effective implementation of digital platforms and solutions. Vial (2019), 
based on a review of the existing literature and semantic analysis, has 
proposed a working definition of DT as a process ‘where digital tech-
nologies create disruptions triggering strategic responses from organizations 
that seek to alter their value creation paths while managing the structural 
changes and organizational barriers that affect the positive and negative 
outcomes of this process’ (p. 118; original emphasis). 

The existing academic literature on DT in HE focuses primarily on 
T&L issues in the virtual classroom in the context of distance, online, 
and blended learning approaches. There is a burgeoning literature span-
ning several decades, both in the Nordic countries (Cerratto-Pargman 
et al., 2012) and in other parts of the world (Castro, 2019; Kirkwood & 
Price, 2014). Recent literature on massive open online courses (MOOCs), 
however, shows limited attention has been paid to developments across 
the Nordic countries compared to North America, the rest of Europe, and 
China (Veletsianos & Shepherdson, 2016; for an exception, see Tømte 
et al., 2020). Despite increasing attention on blended learning, relatively
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little is known about how face-to-face T&L is affected by digitalisa-
tion. Studies have indicated that teachers use digital tools to complement 
rather than transform in-person T&L (Blaine, 2019; Kirkwood & Price,  
2014). This was also observed during the initial phases of the COVID-19 
pandemic—i.e., teaching with the support of digital technology, coined 
as ‘emergency remote teaching’ in HE (Hodges et al., 2020). This meant 
that the majority of faculty staff simply transferred their regular classroom-
/campus-based teaching to the online sphere rather than substantially 
altering their pedagogical approaches and support content. In most cases, 
this included livestreamed lectures, the sharing of presentation files, 
and/or pre-recorded video and/or audio lectures to students (Farnell 
et al., 2021). 

Studies on digital T&L in HE have tended to investigate classroom 
dynamics and interactions between teachers and learners (Shen & Ho, 
2020), and more recently, between frontline IT staff and administrators 
(Haase & Buus, 2020; Khouja et al., 2018; Tømte et al., 2019). Analyses 
of the links between T&L and other relevant processes are often absent 
(for an exception, see Castañeda & Selwyn, 2018). For example, we 
know little about how (a) HEIs’ and academics’ strategic goals and future 
aspirations are taken into consideration when adopting digital policies 
and strategies; (b) HE policymakers and HEIs’ management shape the 
bottom-up processes of digital T&L, and vice versa; (c) software devel-
opers use pedagogical knowledge to develop T&L digital tools; and (d) 
for-profit, educational technology providers help shape the technological, 
organisational, and economic dimensions underpinning HEIs’ T&L. 

A major ambition of this edited volume is, thus, to address these 
empirical and theoretical gaps in the literature. In so doing, our aim 
is, first, to move away from current debates on digitalisation towards 
embracing the broader framework of DT. The latter phenomenon can 
be understood, as highlighted earlier, as more than simply the digitisa-
tion of HE activities and materials; it also pertains to digital technologies’ 
potential to disrupt organisational structures, practices, and goals (Vial, 
2019, p. 118). According to Sursock (2015), DT is a dominant feature 
of the twenty-first-century HE, globally. Yet, little is still known about 
how the process manifests itself across distinct policy, organisational, disci-
plinary, and T&L contexts. This quest has become even more urgent with 
the developments set in motion by the COVID-19 pandemic, increasing 
the urgency and saliency of adopting digital tools in T&L (cf. Crawford 
et al., 2020). A major contribution of this volume is expanding the rela-
tively narrow (in most cases) scholarly and policy debates surrounding DT
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within a broader systemic framework that conceives of the phenomenon 
as pertaining to multiple manifestations at various scales and involving an 
increasing number of internal and external stakeholders. In other words, 
following the initial suggestion by Laterza et al. (2020), our chief aim in 
this volume is to embrace DT in its plurality (interactions of multiple, co-
evolving elements) rather than embracing a simplistic (narrow) analysis of 
individual components in isolation. In other words, we refer to Digital 
Transformations (DTs) from now on. 

Given this backdrop, this edited volume brings together leading 
and upcoming social science scholars from different disciplinary tradi-
tions—history, pedagogy, public administration, information systems, 
sociology, anthropology, and political science, among others—to unpack 
the complex and dynamic processes of DTs in Nordic HE. Neverthe-
less, it is worth noting that developments across the region need to be 
assessed against the backdrop of other (macro-level) aspects associated 
with European and global institutional frameworks and the respective 
technical (resources and competition) and institutional (rules and regu-
lations) environments. Hence, the view adopted in this volume is that of 
unpacking Nordic dynamics in light of global processes, developments, 
and macro-level trends, including key insights associated with the political 
economy and cultural dimensions underpinning HE systems and HEIs. 
This means that the empirical findings and conceptual insights generated 
throughout the volume are, we hope, of relevance to a much broader 
global audience and a multitude of stakeholder groups, not simply to 
those operating within the geographic scope of the Nordics. In so doing, 
we make use of a systemic or holistic approach by investigating develop-
ments across multiple levels of analysis—from macro to meso to micro—as 
well as the extent to which these are nested within (mediate or rein-
force) one another (Pekkola et al., 2021). Moreover, the empirical case 
contributions that comprise the bulk of the volume contextualise ongoing 
dynamics by considering the effects (short- and mid-term) associated with 
the COVID-19 pandemic, among other areas, by providing critical reflec-
tions on possible future developments in the context of a post-pandemic 
(HE) outlook and the changing nature of the public sector at large. 

Unpacking Digital Transformations: 
A Conceptual Framework 

Digital transformation is a complex and multifaceted phenomenon that 
unfolds differently across specific contexts and temporal dimensions. As a
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result of this, as is the case with other social science phenomena like glob-
alisation (de Sousa-Santos, 2006), Laterza et al. (2020) have suggested 
that we move away from single conceptions towards more pluralistic 
(from DT to DTs) and systemic approaches that consider the complexity 
associated with the myriad of interrelated process(es) under investiga-
tion. As a starting point, the authors suggest three analytical elements 
worth noting in terms of attempts to unpack the manifold empirical 
manifestations of DTs in the HE realm. 

The first element pertains to the importance associated with the contex-
tual dimensions underpinning DTs. As alluded to earlier, within the 
framework of DTs in HE, there is a need to expand the analysis beyond 
the immediate context of the classroom to encompass system-wide (actors 
and institutions) and organisational-specific (internal change or adapta-
tion) elements that play key roles in the ways in which ideas, actors, 
preferences, values, resources, and processes interact (in non-linear and 
complex ways), resulting in both intended or planned and unintended or 
emerging effects at the macro (system), meso (organisational), or micro 
(sub-unit, individuals, programme, etc.) levels. At the macro or system 
level, this implies paying close attention to aspects associated with the 
political economy underpinning HE systems and HEIs, including shifts 
in governance regimes. As is the case with many other arms of the public 
sector, HE systems across the world, including the Nordic countries, 
have, in the past three decades or so, been the target of New Public 
Management (NPM)–inspired reforms focusing on efficiency, quality, 
and accountability (Hazelkorn et al., 2018; Pinheiro et al., 2019). The 
effects of these reforms have played out rather differently across various 
countries, but there has been a general move towards the importance 
attributed to ex-post mechanisms of oversight and control centred on the 
combination of policy instruments, such as the following:

• Enhanced institutional autonomy, mostly on the procedural side 
(‘the how’);

• Centralisation of decision-making within HEIs, resulting from 
managerialism;

• Performance management, both within teaching and research;
• Concentration of resources (people and funding) for national and 
global competitiveness, e.g., via forced or voluntary mergers (cf. 
Pinheiro et al., 2016).
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These initiatives are inherent in top-down (government and HEI manage-
ment) attempts to transform HEIs into more rationalised or complete 
organisations that are capable of more efficiently responding to external 
demands and shifting circumstances (Ramirez, 2010; Whitley,  2008). 
Studies have revealed that some of the many unintended consequences 
emanating from these reform processes relate to a general decline in the 
collegial decision-making structures and lowered autonomy for teachers 
(Barman et al., 2014) within HEIs on the one hand (Amaral et al., 2013), 
and an erosion of trust between managers and academic staff on the other 
(Hansen et al., 2019). The role of external stakeholders has also become 
increasingly salient insofar as the governance of HEIs’ internal affairs is 
concerned, including the setting of strategic priorities (Stensaker et al., 
2016) alongside the importance attributed to societal impact (Sørensen 
et al., 2019). The rise (since the late 1990s) of contractual arrange-
ments has changed the nature of the traditional pact, brokered via the 
state, between HEIs and society, from one based on trust towards an 
increasingly transactional arrangement based on performance metrics and 
‘deliverables’ (Geschwind et al., 2019; Gornitzka et al., 2004). Finally, 
the co-existence of old (cherished) academic norms and values—like 
autonomy and collegiality—with a new managerialism outlook or logic 
stressing performance, accountability, entrepreneurialism, and competi-
tion has led to new tensions, not least regarding ideas of ‘winners’ and 
‘losers’ (Santiago & Carvalho, 2008). Faced with multiple (often contra-
dictory) external and internal pressures, many universities experience 
‘mission overload’ (Enders & Boer, 2009), challenging the established 
norms, values, and shared identities (Geschwind et al., 2022). 

One important dimension related to context pertains to what polit-
ical scientists have termed ‘path dependencies,’ as well as the importance 
attributed to critical junctures and temporality (Bucheli & Wadhwani, 
2013; Pierson & Skocpol, 2002). The transition (since the late 1990s) 
from an analogue into a digital sphere has created both new challenges 
and opportunities for HEIs. The rise of MOOCs—massive online open 
courses—represents the first step in a gradual process of adapting tradi-
tional teaching and learning activities (for a recent review, see Tømte 
et al., 2020). Thus far, the results have been mixed. The so-called 
‘promised revolution’ (cf. Billsberry, 2013) has not materialised, but 
MOOCs have led to the adoption of technological/digital platforms 
across the board as part of the new modus operandi. It has also been
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observed that MOOCs have somehow gained ground in terms of life-
long learning offerings, including the development of new accreditation 
systems such as ‘micro credentials’ (Brown et al., 2021; Pickard  et  al.,  
2018). 

The COVID-19 pandemic represents yet another disruptive step in 
the use of digital platforms and technologies within the realm of T&L 
and research. Yet, contrary to some predictions, the pandemic revealed 
the shortcomings resulting from current digital policies and institutional 
arrangements (Farnell et al., 2021), in addition to the classic importance 
attributed to the relational aspect of T&L (Bond et al., 2021; Iglesias-
Pradas et al., 2021; Karalis & Raikou, 2020). Studies have suggested 
that significant progress must be made to take full advantage of digital 
literacies and pedagogies, despite the rise of more supportive policy 
and institutional environments in a handful of countries, including the 
Nordics (Farnell et al., 2021). 

Organisational scholars have shed light on the importance attributed to 
resource dependencies while adapting to new circumstances, such as tech-
nological shifts and regulatory requirements (Marshall et al., 2007; Oliver, 
1997). Overall, most HEIs around the world, including those based in 
the Nordic countries, are largely dependent on public budgets and other 
financial mechanisms to support the bulk of their teaching and research 
activities. Emerging crises, like COVID-19, create unprecedented chal-
lenges to governments in the re-allocation of public funding across the 
public sector at large (Ansell et al., 2020). In several European countries, 
the pandemic has resulted in the rise of a new financially stringent regime, 
posing new strategic and operational challenges to HEIs and academic 
communities alike (Estermann et al., 2020; Pinheiro et al., 2023). The 
absence of sustainable financial investments in technological platforms and 
digital competences may, in the mid- to long-term, result in the loss of 
HEIs’ abilities to cope with, and adapt to, future crises and other unex-
pected disruptive events. Put another way, financial stringency and the 
capacity for resiliency are negatively correlated (Pinheiro et al., 2022). 
Faced with regulative and technical environments that put a premium on 
short-term performance and responsiveness to societal demands, HEIs 
the world over face the challenge of managing their budgets and deliv-
ering on the ‘metrics’ while, at the same time, adapting their formal and 
informal structures and core activities to the new post-pandemic realities, 
including rapidly shifting and turbulent societal and policy environments 
(Trondal et al., 2022).
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The second critical feature noted by Laterza et al. (2020) relates to 
the importance associated with several elements that play a mediating 
role at the system level. As identified by the authors, technologies—or 
more specifically, the nature, scope, and purposes of the technological 
platforms being adopted—are such mediators that must be considered 
while unpacking DTs in HE. The infusion of artificial intelligence (AI), 
big data, and learning analytics in HE has led to the phenomenon known 
as ‘platformisation’ (Perrota, 2021). A key element in this refers to the 
implementation of learning management systems (LMSs): 

LMSs are now ubiquitous in higher education, where they have evolved 
from static repositories of learning materials to fully-fledged data collection 
environments. The data collected by LMSs include traditional grades and 
other assessment metrics, but also log-in data, resource usage data, online 
learning activities completion data, participation in forums, clicks, and 
other forms of ‘behavioural surplus’ (Zuboff, 2019) in digitally enhanced 
educational settings. (Perrota, 2021, p. 54) 

Platformisation has enabled private, for-profit firms to gain unprecedented 
access to the considerable amounts of data being generated within the 
context of LMSs, raising several critical ethical and pragmatic consid-
erations, not least regarding data protection (Angiolini et al., 2021; 
Botnevik et al., 2020). While LMSs offer new ways of visualising and 
measuring teaching and learner behaviours, the actual uses of relevant 
analytics derived from these platforms remain limited in the Nordic coun-
tries. Moreover, the adoption of national (Nordic)- and European-level 
strategies for learning analytics are absent. For example, most European 
countries have not yet established national policies for learners’ data or 
guidelines that govern the ethical usage of data in research and education, 
despite the emerging body of research presented by European scientists 
on these matters (Nouri et al., 2019). 

Nevertheless, faculty staffs’ limited use of learning analytics as a means 
of improving T&L is perhaps not surprising. We may consider this way 
of monitoring or assessing teaching methods and learners’ behaviours as 
quite advanced in terms of digital competence. What constitutes ‘dig-
ital competence’ is also much debated in HE. An often-cited definition 
originates from Ferraris’s work, with digital competence understood as 

[t]he set of knowledge, skills, attitudes, abilities, strategies, and awareness 
that are required when using ICT and digital media to perform tasks;
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solve problems; communicate; manage information; collaborate; create and 
share content; and build knowledge effectively, efficiently, appropriately, 
critically, creatively, autonomously, flexibly, ethically, reflectively for work, 
leisure, participation, learning, socializing, consuming and empowerment. 
(Ferraris, 2012, p. 30)  

While Ferraris’s definition is rather broad and originates from a policy 
context, other studies have also strived towards the development of instru-
ments that can measure levels of digital competence (Sillat et al., 2021). 
Recent studies have shown that most students and teachers in the Nordic 
countries and beyond hold only a basic level of digital competence (Zhao 
et al., 2021). Yet, prior to the COVID-19 pandemic, governmental initia-
tives in Denmark, Norway, and Sweden promoted the development of 
digital competencies among HE students and faculty staff, who were 
encouraged to employ appropriate learning strategies and used relevant 
digital technologies to improve the quality of education (Haase & Buus, 
2020; SOU, 2015; Tømte et al., 2020; Zhao et al., 2021). 

Academic norms and values are considered important mediating 
elements in HE (Balbachevsky & Kohtamäki, 2020; Benner & Sandström, 
2000). As alluded to earlier, in several countries, traditional collegial 
structures have been under attack, resulting in a gradual decline in 
academics’ participation in the internal governance of HEIs (Hansen 
et al., 2019; Santiago & Carvalho, 2008). The infusion of market-
based elements centred on performance and excellence has contributed 
to a shift in many HE systems, including the Nordics, from an egali-
tarian towards a more meritocratic and competitive ethos (Geschwind & 
Pinheiro, 2017). This, in turn, has resulted in a growing divide between 
‘haves’ and ‘have nots,’ contributing to cultural fragmentation within and 
across academic sub-units (Langfeldt et al., 2013). Third space profes-
sionals, mediating between administrative and academic tasks, norms, 
and strategic priorities, have become increasingly prevalent in certain 
European HE systems, like that of the UK (Whitchurch, 2012). Not 
only has the group referred to as ‘technical-administrative’ staff changed 
dramatically, with fewer assisting, secretarial roles to more expert positions 
(Ryttberg & Geschwind, 2019; Stage & Aagaard, 2019), but the tradi-
tional boundaries between academic and administrative staff have been 
blurred and hybridised (Pekkola et al., 2022). Finally, DTs in HE entail 
major implications for the complex and evolving relationships among ICT 
staff, educational developers, and academics.
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Other types of stakeholders, internal and external to HEIs (cf. 
Pinheiro, 2015), also play an important mediating role, not least in terms 
of helping to translate external demands and expectations into internal 
activities and priorities. State agencies tasked with funding and accred-
iting HEIs play a crucial role in diffusing mechanisms and standards for 
key areas like quality assurance, bibliometrics, and societal impact. Student 
audiences are not only the co-creators of digital educational endeavours 
but they also play an increasingly important role in terms of quality 
assurance and certification, given the importance attributed to regular 
programmatic evaluations (Karlsson et al., 2014). External partners from 
the public and private sectors have also increased their footprint in the 
primary activities of HEIs in the last decade, partly as a function of the 
importance given to work-placement, employability, and lifelong learning 
(Small et al., 2018), as well as in the context of joint funding and risk 
sharing in the realm of research applications and the establishment of 
centres of applied science and innovation dedicated to grand challenges 
such as sustainability (cf. Yarime et al., 2012). 

Finally, following seminal work on the institutional (cultural-laden) 
features of HEIs, careful attention should be paid to the dynamic and 
complex interplay between the adoption and diffusion of digital platforms 
and the solutions and local norms, values, identities, and traditions, both 
at level of the university (Clark, 1956, 1972) as well as the sub-units 
and/or sub-disciplinary academic groups in question (Becher & Trowler, 
2001; Trowler et al., 2012). 

The third aspect referred to by Laterza et al. (2020) includes the types 
of effects accrued to the adoption (and subsequent adaptation) of digital 
technologies and platforms in HE. One critical aspect of this sheds impor-
tant light on the dynamics and complexities associated with the interplay 
between continuity and change. There is a long tradition in studies of 
HE systems and institutions suggesting that change tends to occur in a 
rather incremental manner (Seeber et al., 2015; Stensaker et al., 2012; 
Vukasovic et al., 2012). As is the case in other arms of the public sector, 
HE systems require a considerable degree of stability and continuity, and 
hence there are ‘natural’ (institutional) barriers to implementing disrup-
tive innovations in HE (Pinheiro & Young, 2017; Young & Pinheiro, 
2022). This, obviously, does not imply that change does not occur within 
systems and institutions, but its nature, scope, and pace differ substantially 
in accordance with contextual circumstances.
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For example, new institutional arrangements may emerge from both 
internal and external digitalisation processes. By adopting learning-
management platforms, HEIs may reach out to students independent of 
campus-based teaching offerings. Prior to the COVID-19 pandemic, such 
offerings were quite widespread in continuing education programmes 
offered by HEIs, both as MOOCs and as regular online courses in 
the Nordic countries (and beyond). During the pandemic, online offer-
ings became the dominating course format offered to all students, yet 
as previously demonstrated, this type of offering, framed as ‘emergency 
remote teaching,’ was delivered by faculty without any prior experience 
in online teaching and to students who had signed up for campus-based 
programmes without any preference for studying online (Scherer et al., 
2021; Solberg et al., 2021). 

As European societies gradually learn how to live with COVID-19, 
both policymakers and HEIs alike are now debating how to proceed 
with online offerings as campus-based teaching becomes possible (and in 
many cases the default mode) once again. A newer concept is emerging— 
namely, ‘hybrid’ teaching (Nørgård, 2021; Schleicher, 2020). Although 
the concept is relatively new, framing a post-pandemic teaching mode, 
several understandings and approaches have begun to emerge (Nørgård, 
2021). One such approach notes that university students may simul-
taneously attend classes both on campus and online (Barman, 2021). 
Yet, the quality of this type of offering has become much debated in 
countries like Norway (Krono, 2022a, 2022b). While the digital tech-
nologies/platforms that support this teaching mode seem to be in place, 
the pedagogical approaches remain unresolved for teachers, who are left 
asking how they can activate and reach out to students who are learning 
both on campus and online. In this way, digital technology either opens 
up new possibilities that are not yet consonant with existing pedago-
gies or the unintended results emanating from DTs lead to a new set 
of pedagogical dilemmas. 

The escalating usage of digital technology also contributes to the estab-
lishment of new roles that affect academics’ responsibilities. For example, 
third-space professionals such as educational developers and Information 
and Communications Technology (ICT) staff may be more visible in the 
organisation, becoming increasingly significant for academics who require 
rapid support to design and deliver teaching in digital environments, as 
during the COVID-19 pandemic (O’Toole et al., 2022). Consequently,
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this can lead to power shifts where technical skilled staff have a signif-
icant say in defining and assessing student learning (Facer & Selwyn, 
2021), something that is elaborated on in some chapters of this book 
(cf. Scholkmann; Barman & Weurlander). 

Finally, new digital technologies may also impact epistemic work within 
the academic disciplines themselves as the building blocks for HE systems 
and HEIs worldwide (Clark, 1983, 1984). Several of the book chapters 
demonstrate examples of how this plays out in practice (cf. Hermansen & 
Lund; Øvrelid et al., Tømte & Lazareva; Singh, etc.). In this regard, 
digital competences come to the fore as crucial in diverse ways. As 
suggested by Castelfranchi (2007), digital competence serves as the most 
important factor distinguishing the knowledge society from the infor-
mation society. While the former aims to transform information into 
resources enabling society to take effective actions, the latter creates and 
disseminates raw data. 

In short, by considering the complex interplay between the sets of 
factors and mechanisms outlined above, a more realistic assessment of 
the effects, both intended and unintended, of DTs at different levels, 
functions, and structures within HEIs can be realised. That said, the use 
of DT in HE is both a rather complex and evolving process, and this 
edited volume, with its methodological limitations, is a necessary first step 
in unpacking an important emerging phenomenon with the potential to 
substantially alter the profile and outlook of HE systems and institutions 
both in the Nordic countries and beyond. 

Volume’s Contributions 
This edited volume addresses the suggested, systemic, and pluralistic 
framework encompassing different types of DT processes at multiple 
levels of analysis. Most contributions are empirically based on the Nordic 
context, with two of the contributing chapters looking at ongoing and 
emerging developments beyond Nordic HE. The volume is organised 
into four parts, including an introduction (prologue) and an epilogue by 
the editors. 

The first part sets the stage by addressing aspects related to the polit-
ical economy of HE, most notably by investigating how for-profit EdTech 
platform providers, as third parties, have increasingly gained influence 
within HEIs in the form of the provision of sophisticated digital infras-
tructures. In Chapter 2, de Andrade, Laterza, and Thomas provide a
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research literature review, identifying various narratives around this devel-
opment. Based on these findings, the authors further discuss what impact 
this development may have on HEIs, based on their status as either 
private or public institutions. In this part, the ambition is also to expand 
our understandings of how to unpack the DTs in HE. In Chapter 3, 
Øvrelid, Bygstad, Ludvigsen, and Dæhlen argue for looking at DTs as 
what they frame as ‘dual digitalisation.’ Using this approach, they elabo-
rate on how education may converge with digital subjects, underscoring 
that this process is enabled by what they frame as boundary subjects and 
data. A key message from these authors is that digitalisation changes the 
relationship between students and teachers, and that digitalisation may 
also change the subjects themselves due to datafication. The authors thus 
elaborate on how this dual digitalisation can be managed. 

The second part comprises four chapters that, in various ways, unpack 
new and emerging teaching and learning practices. 

In Chapter 4, Tømte and Lazareva explore how new learning spaces 
may impact teaching and learning. By investigating a relatively new trend 
known as the future classroom lab, which originates from the policy field, 
the authors explore how this technology’s rich learning space may foster 
the development of teachers’ professional digital competence (PDC), 
which in itself may represent an epistemic change within teacher educa-
tion. Key findings suggest that the room itself does not provide any 
learning for students as such—it has to be guided by the teachers. That 
said, teachers’ PDC may impact how they benefit from using the room 
with their students. 

In Chapter 5, Hermansen and Lund perform a narrative inquiry to 
explore how institutional practices and activity settings at various levels 
within the faculty studied can be seen as coupled systems. It is suggested 
that these couplings may allow for sustainable and transformative change. 
The authors demonstrate that the interplay between structure and agency 
results in the transformation of situational contexts of action. 

In Chapter 6, Singh and Haugsbakken study how the design of 
learning resources in an online course offering, here approached as an 
institutional MOOC in Norway, may foster sustained engagement and 
interaction with learning resources, which again may enhance the process 
of developing students’ scientific understanding. Even if findings suggest 
that the design seems to work well in the case being studied, the authors 
discuss the limitations of this type of learning. For example, in this 
MOOC-based online context, students have limited opportunities to
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interact intellectually with fellow learners and instructors. Existing interac-
tions tend to promote the seeking of solutions to specific problems rather 
than becoming reflective and discursive inquiry about issues, which could 
be a barrier to epistemic transformation. A key message from the authors 
is that key mechanisms like communication, interaction, and collaboration 
about developing and advancing a conceptual understanding of learning 
problems are necessary conditions for epistemic transformation to take 
place. 

Chapter 7 addresses the timely issue of how digital technologies have 
impacted assessment practices in HE. Here, the authors Barman and 
Weurlander raise several issues that remain unsolved. By interviewing 
university teachers at two HEIs in Sweden, the authors investigate both 
roles and key decision-making processes as regards teachers’ use of digital 
technologies. They discuss how the need for remote assessment that 
was accelerated during the COVID-19 pandemic resulted in epistemic 
changes in terms of what kind of knowledge and knowing are being 
assessed. A key finding is that the use of digital technology has seemingly 
led to the adaptation rather than innovation of assessment practices. 

The third part of the volume highlights organisational manifestations 
of DTs and includes four chapters that address this perspective in various 
ways. 

In Chapter 8, Scholkmann applies the theoretical lens of street-
level bureaucracy and frontline work to discuss how different groups 
of actors in the university enact DTs as they execute their work. She 
illuminates how DTs may play out for faculty, students, educational devel-
opers, and administrative staff, as they represent essential practices that 
both enact and resist digital transformation. A key message here is that 
frontline workers should be focused on future research regarding DTs, 
including policy-making, the interplay between frontline practices and 
local variations, and a long-term perspective on their own work and DTs. 

In Chapter 9, Degn discusses the extent to which local translations of 
digitalisation have been used strategically by universities in Denmark. The 
findings suggest that universities seem to be more reactive than proactive 
in their adaptation efforts. A key message here is that the strategic use of 
digitalisation as a policy idea thus far has not been high on the agenda for 
Danish universities. 

In Chapter 10, Wollscheid and colleagues present the results from a 
scoping review of research on DTs in HE as a result of the COVID-19 
pandemic. The findings point to a greater interest in knowledge for use
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in, rather than knowledge about, academic writings during the first year 
of the pandemic, with a focus on the hard sciences. With that, potentially 
underdeveloped research areas include knowledge about DTs in HE and 
a focus on so-called soft disciplines. Another observation is that many 
of the digital technologies were already developed, and many were in use 
before the pandemic, which may indicate that the latter accelerated a wave 
of change that had already begun. 

In Chapter 11, Laterza and colleagues present an empirical study 
within one HE in Norway to examine how DTs have been perceived 
by various actors before and during the COVID-19 pandemic. The find-
ings showed that the historical tension between a top-down push towards 
DTs and the reluctance among several teaching staff to go ahead as 
fast as envisaged by central management has led to significant differ-
ences in conceiving of the desirable content and goals of DTs among 
different actors—especially between central management, administrators, 
and support services on the one hand and many of the teaching staff on 
the other. 

In the fourth part, Chapter  12, the editors reflect on the volume’s 
empirical and conceptual contributions in the form of a short epilogue, 
proposing a way forward for future inquiries. 
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CHAPTER 2  

The Rise of EdTech Platforms in Higher 
Education: Mapping Themes from Emerging 

Critical Literature 

Luiz Henrique Alonso de Andrade , Duncan A. Thomas , 
and Vito Laterza 

Introduction 

The COVID-19 pandemic posed a major challenge for universities as they 
had to rapidly switch to online teaching in order to provide continuity 
and consistency in their higher education (HE) offerings. Yet, restric-
tions on physical face-to-face teaching necessitated by the pandemic have
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also afforded the educational technology (EdTech) sector a unique oppor-
tunity for growth. Private sector EdTech firms had already incrementally 
extended their reach into universities since the 1990s with HE’s uptake 
of Learning Management Systems (LMS), and since the 2010s with 
the development of massive open online courses (MOOCs). With the 
pandemic’s onset, however, many complex questions that may have held 
back universities from engaging more with EdTech platform provider 
firms were set aside, along with concerns about the potentially prob-
lematic nature of involving more private actors in the HE sector. Rapid 
digitalisation of HE teaching seemed the only viable way universities 
could continue to deliver courses to students at the same time as having 
to vacate campus classrooms (Decuypere et al., 2021; Ivancheva et al., 
2020). The pandemic enabled EdTech advocates to rehash earlier claims 
that digitalisation can indeed remedy some supposedly outdated, inflex-
ible and inefficient approaches of traditional HE. This is seen, for instance, 
in the speculative ambitions of commercial commentators, optimistically 
projecting that worldwide investment in EdTech will double between 
2020 and 2025, from an already significant US$227 to US$404 billion 
(HolonIQ, 2021a). 

Critical perspectives in education literature have noted many poten-
tial issues associated with rising EdTech involvement in HE. They also 
highlight that little here is new. The game, many of its players and 
their agendas resemble market consolidation tactics by private firms. The 
potential for digitalisation of HE to cause new divisions of labour, due 
to modularisation and outsourcing of academic work, also mirrors trends 
of casualisation of conditions and worker rights in the rise of ‘gig econ-
omy’ work in other sectors of the economy (Ivancheva & Garvey, 2022). 
Increased platform dependence by universities has also been linked to 
workforce precaritisation, privacy issues and concerns about who bene-
fits from students and learning being turned into data assets that are 
capitalised by private firms (Komljenovic, 2020; Martínez Guillem & 
Briziarelli, 2020; Ovetz, 2020). Such questions are not unique to the 
pandemic emergency teaching period. They have also been raised during 
earlier waves of university engagement with EdTech, for example around 
MOOCs, LMSs, and outsourcing of course delivery to private sector 
Online Programme Management (OPM) companies (Ivancheva et al., 
2020; Langseth et al., 2019; Shanley et al., 2020). 

Much literature on EdTech has been uncritically triumphalist, particu-
larly in the early days of MOOCs (Selwyn & Gašević, 2020). This chapter
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instead aims to provide an overview of critical perspectives and their key 
themes, to make sense more broadly of how growing university engage-
ment with EdTech might transform HE provision. This is done through 
an extensive review and narrative synthesis of critical studies of HE digi-
talisation. We especially focus on works incorporating political economy, 
and framing EdTech less as a set of pedagogical innovations disconnected 
from the broader economy and more as a powerful form of ‘platform capi-
talism’. This extensive qualitative review was conducted in disciplines such 
as education studies, anthropology, geography, sociology and cognate 
fields, where in-depth qualitative approaches are common. This is akin 
to what Gough et al. (2012) have labelled ‘configurative reviews’ which 
aim to ‘identif[y] patterns provided by heterogeneity’ (ibid.) and ‘have 
the purpose of […] aiming to find sufficient cases to explore patterns 
and so are not necessarily attempting to be exhaustive in their searching’ 
(ibid.). Our search strategy included database searches in Google Scholar 
and Scopus, inclusion of relevant literature already known by the authors 
and snowballing of relevant literature from items found through these 
two previous avenues. 

Our focus is not on reaching some abstract notions of objectivity 
and replicability. Rather we aim for an in-depth interpretation of the 
sources to build dialogue between the different voices and contributions. 
The review is organised around themes that emerged from reading the 
selected literature (induction) in interaction with topics and debates that 
the authors were already aware of beforehand (deduction). This thematic 
approach differs from much EdTech literature that tends to organise 
reviews around the kind of technology used and can artificially isolate, 
for example, MOOCs,  LMSs, OPMs or other  EdTech  from  their broader  
societal and economic contexts. Instead, we attempt to provide a more 
comprehensive, critical review and synthesis of key themes across different 
dimensions of HE digitalisation. 

In what follows, we first put our review into the context of rising digi-
talisation and marketisation of HE—something that is unevenly occurring 
across universities worldwide. We then outline a model of the critical 
themes we found in the literature and present these across several sections. 
This is followed by a closing discussion of what these themes collectively 
may mean for HE digitalisation prospects and challenges.
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Rising EdTech in Context: HE 

Digitalisation and Marketisation 

The context within which we seek critical perspectives on the rise of 
EdTech firms and their involvement with universities is one of rapid 
HE digitalisation and marketisation globally. As noted in Chapter 1 
of this book, these processes are very uneven. There is more use of 
EdTech everywhere, but uneven access to a stable internet infrastruc-
ture produces rather different outcomes within and across countries. This 
transformation logic is often portrayed as follows: 

Framed as an agent of disruption, digital technology in education, or 
EdTech, is imagined as an unstoppable force of nature descending upon 
higher education. We are defenseless against it. We must adapt to what 
EdTech wants from us and embrace what it is doing to us. We have no 
choice. (Mirrlees & Alvi, 2019, p. 2)  

This perhaps bleak vision of ‘unstoppable’ expansion of EdTech is 
common (see Costello et al., 2020; Marachi & Quill, 2020; Martínez 
Guillem & Briziarelli, 2020; Ovetz, 2020; The Analogue University, 
2019; Williamson et al., 2020). However, Mirrlees and Alvi (2019) 
show that it is difficult to define what EdTech is exactly, and to deter-
mine how to connect it to the current stage of global capitalism. 
Almost every tool applied in education could be understood as EdTech. 
Like other contemporary tools, EdTech spans and integrates different 
technologies. It depends upon complex value-chains, and is inherently 
linked to broader political and economic processes (Mirrlees & Alvi, 
2019). For our purposes, we will rely on the understandings emerging 
from the critical literature under review. We focus then on the software 
ecosystem used, typically composed of intertwined educational platforms 
(e.g. Blackboard, Canvas, Google Classroom, Moodle) and their platform 
providers (e.g. Blackboard Inc, Instructure, Alphabet, Moodle Commu-
nity). Our critical discussion of EdTech is not merely focused on the 
tools and their insertion into the everyday life of HEIs, but also on the 
broader connections between the academic, pedagogical, institutional 
and economic spheres within which EdTech operates. We are concerned 
not only with the how but also the why of rising EdTech presence in HE, 
and the possible futures of where digital transformation of HE might be 
going.
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Much critical literature links the rise of EdTech private sector busi-
ness with global capitalist trends that enable private companies to provide 
services to universities (Martínez Guillem & Briziarelli, 2020; Mirrlees & 
Alvi, 2019; Williamson, 2019). We see EdTech then as part of what 
Williamson (2019) calls the ‘HE space’, which is being rebuilt under an 
overarching marketisation agenda driven by policymakers and education 
platform providers. Such EdTech involves the ‘nuts and bolts’ work of 
‘the practical, material, technical and discursive effort of market-making 
and maintenance’ of platforms (Williamson, 2019, p. 9). This market-
making endeavour includes supply-side processes, where EdTech firms 
attempt to re-frame norms and expectations around what education 
provision should be. It also involves demand-side processes that incen-
tivise individualised, competitive personal cravings so that students feel 
a constant need for career development, professional development and 
lifelong learning, to keep their skills updated (Biesta, 2018). 

Platform providers offer universities packaged ‘solutions’ embodying 
this dual instrumental nature, including MOOCs, OPMs and, mainly, 
LMSs. They meet demand but also induce it. They service the marketi-
sation of the HE space, whilst also reinforcing it (Williamson, 2019, 
2021). These solutions effectively redesign learning experiences into a 
more market-amenable logic. Just as traditional educational tools once 
controlled the bodies of students to produce state citizens (Foucault, 
1995), EdTech turns today’s students into lifelong learners (Biesta, 
2018). It instils in them a restless, consumerist drive for relentless skill 
updating, and a feeling they must continually improve their competitive-
ness in labour markets or else become obsolete (Walshok, 2021). 

These trends have been amplified by the pandemic. The pressure on 
universities was enormous, as there was a real risk of dramatic drops in 
student numbers if teaching did not continue digitally (Witze, 2020). 
This was a perfect storm and opened the way for radical institutional 
change in HE. Significant policy changes were implemented with often 
little consideration for long-term effects and with academics in a weak 
position to oppose or improve new ‘emergency’ policies.
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Review of Key Themes 

We now review nine key themes that emerged from our review of the 
critical literature on EdTech in HE. These exemplify key institutional 
and technical dimensions, and potentials and prospects around EdTech-
related digital transformation of HE. Some themes include dynamics 
already given names in literature: platformisation, learnification, datafica-
tion, modularisation, unbundling and assetisation. For others, we use new 
labels: crowdification, peer-to-peering, and  skillisation & short-circuiting . 

Figure 2.1 shows how these themes interrelate. Platformisation and 
learnification act as meta-themes, under which the other sub-themes are 
grouped. On the left, we gather technological processes, conjoining digi-
talisation and marketisation, involving dynamic platformisation occurring 
in HE, also being inspired by broader platformisation processes in other 
sectors (McAfee & Brynjolfsson, 2017). The core of platformisation, 
we posit, is a process of datafication. This enables assetisation, powers  
modularisation and allows crowdification and peer-to-peering to emerge 
(explained in the more detailed thematic reviews later in this chapter). 
On the right is a non-technological, institutional process, learnification 
(see also Biesta, 2018), which we argue is essential to platformisation but 
also strengthened by the latter. Learnification provides a kind of ideolog-
ical backbone for more abstract processes within this meta-theme, such 
as unbundling and skillisation & short-circuiting .

We should note several limitations of our approach. First, as Decuypere 
et al. (2021) note, any critical study of digital platforms in HE still faces 
epistemological difficulties and requires new theoretical frameworks to 
understand the multifaceted dynamics that are at work, as well as their 
potential effects. In other words, we are attempting to review a complex, 
evolving terrain. This review therefore does not aim to take a particular 
normative stance or to arrive at any summative assessment of the reviewed 
themes. Second, as noted in Chapter 1 of this book, we cannot assume 
these dynamics are universally prevalent. They are likely uneven and their 
implications across world regions, including the Nordic context, need 
further study, so that local contingencies and specificities are properly 
taken into account.
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Fig. 2.1 A heuristic model to connect themes emerging from the EdTech 
critical literature

Meta-Theme 1: Platformisation or from Product to Platform 

The first meta-theme in our review sees EdTech from a market perspec-
tive. Here, digital platforms are virtual spaces for transit of digital 
information goods, replacing typical product consumption mechanisms. 
Three inherent traits are that these goods can be reproduced with negli-
gible costs, each copy is always an exact replica, and their distribution is 
practically instantaneous, regardless of distance (McAfee & Brynjolfsson, 
2017). The rise of EdTech platforms can be similarly conceptualised. HE 
knowledge in digital format is, at least in principle, perfectly replicable and 
perfectly transmissible. Thus, when digitised, these traits enable platform-
based marketisation logics in HE. This logic mirrors the growth of online 
music platforms such as Spotify or Apple Music that have made trade in 
physical music commodities (e.g. LP records or CDs) obsolete, replacing 
it with the consumption of individual digital tracks within a platform envi-
ronment. McAfee and Brynjolfsson (2017) describe this as transformation
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from product to platform. In a similar manner, once recorded, a univer-
sity lecture, can be endlessly and relatively cheaply shared on a platform. 
This seemingly makes it senseless, from a strictly market standpoint, for 
any student to pay to consume this same material being repeated later in 
a physical setting—or to purchase inferior content provided by competing 
university teachers elsewhere. 

Another sub-theme here is the effects of such platformisation on the 
behaviour of platform users. Decuypere et al. (2021) explain these by 
describing three roles played by platforms. First, platforms work like 
urban architectures, providing spaces (interfaces) for user interactions. 
These are both human-to-software or navigation (through graphical user 
interfaces or GUIs) and software-to-software or interoperability (across 
platform features, drawing upon application programming interfaces or 
APIs). Platforms are not flat surfaces, as the name might suggest. They 
are more like ‘pocket’ universes, enabling complex economies. They are 
a space where internal modules connect to external ones or even to other 
platforms. They can be nested and built upon one another (ibid.). Second, 
platforms are intermediaries. They host dwellers, modules, and their inter-
actions, and set rules for what happens inside them (ibid.). They have 
their own ‘physics’, defining how interactions can be pursued. They estab-
lish governance forms, and structure and (e)valuate internal artefacts and 
processes (ibid.). Third, they collect fine-grained data on the activities 
going on inside it (a process we can call datafication). They become able 
to capitalise on this, such as by improving platform functionalities, or by 
trading data in data markets (a process that has been labelled assetisation). 
The platform thus autonomously assures its own sustainability and is itself 
a kind of new organisational form (ibid.). 

Platforms are thus far from ‘neutral digital tools’ (ibid., p. 2). They 
embody intermediary economic roles, like those of book publishers, insur-
ance brokers, or record distributors. They exert comprehensive control 
over internal processes and relationships. They impose certain ‘contracts’ 
because the platform’s software rules reign supreme. Codes that rule 
in-platform behaviour are the core, and by design are not negotiable, 
explaining how platforms influence users’ decision-making processes and 
cognition (Decuypere et al., 2021). For an analogy, the small symbolic 
reward systems in platforms like Facebook or LinkedIn, such as ‘like’ 
buttons, interconnect with user crowds and their similar assessment mech-
anisms. These nudges shape dweller behaviours, inside and outside of the 
respective platforms’ ‘pocket universe’. Such institutional settings work
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like city architecture, dress codes and other rules in the offline, physical 
world (Grimaldi & Ball, 2021). 

Processes like these can drive differing, competing forms and logics of 
HE. They are heavily shaped by their EdTech provider firm’s criteria, 
internally embedded in their architecture, defining which values seem 
legitimate (Decuypere et al., 2021). Besides the ability to capitalise on 
data platform providers extract from in-platform interactions (datafi-
cation, assetisation), they can shape these interactions via their plat-
form. This could impact conceptions of appropriate learning processes 
and student–student interactions, for instance (Grimaldi & Ball, 2021; 
Williamson, 2021). Platform providers may not supply or own plat-
form content; universities may supply it. Nevertheless, providers configure 
their platform processes for how platform ‘life’ occurs. They thus draw 
upon significant new power asymmetries (Komljenovic, 2021) by enacting  
governance as both infrastructure-providers and rule-shapers. A key 
dynamic for digital transformation of HE platform providers is that 
conceptions and expectations of what classrooms and campuses, may be 
displaced by how they are framed by platform providers. Connectivity 
is usually the term used to express how platforms connect people. If 
such connectivity is always mediated by in-platform rules, it is steered 
by how platforms conceive it. This can embody and be constrained by 
the provider’s software ‘business rules’ (Martínez Guillem & Briziarelli, 
2020). 

Sub-Theme 1.1: Datafication or from Interactions to Data 

Datafication is a conversion of human interactions into machine-readable 
formats or ‘data’. Customer relationship management (CRM) systems are 
good examples of this process. They extract data from people’s inter-
actions in platform ecosystems to feed algorithms. These then create 
consumer profiles and offer matched products to consumers based on 
these profiles. The same logic underpins credit-scoring systems and the 
outlier example of China’s—arguably dystopian—social credit platform 
to rank citizen behaviours (Liang et al., 2018). Datafication is seen as 
essential for dataveillance, both underpinning and enabling surveillance 
capitalism (Marachi & Quill, 2020). Here, value is created by data-
scraping agents that colonise internal or external platform systems to 
monitor, profile and even predict customer behaviours. This is all with the
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aim of using such data to inform and optimise a firm’s market strategies 
and competitive power. 

For human interactions on EdTech platforms in HE, market-oriented 
datafication aims to compress interactions into market-relevant data pack-
ages. This converts a ‘mess’ of human relationships into standardised, 
actionable data. This can involve standardisation via the use of algorithms. 
These may apply race, gender or other biases from patterns consciously 
or unconsciously introduced in the way algorithms work. For instance, 
Gilliard (2018) shows this for the Uber taxi platform. Uber’s algorithm 
mediates between customer passengers and drivers to shield any apparent 
racist traits in selections and preferences. Such algorithms can allow 
users to ‘feel innocent’ whilst behind-the-scenes the platform continues 
to operate in questionable or discriminatory ways (Garcia, 2016). 

In HE, datafication by EdTech platforms has led to a process of ‘enu-
meration of the university’ (Grimaldi & Ball, 2021; Williamson, 2019, 
p. 1; Williamson et al., 2020). Here platforms have ‘[d]ata mining capa-
bilities’ that gather ‘data about student performance, analyze it, and use 
it to provide individualized feedback’ (Mazoué, 2012). This feedback can 
be translated into scores for things such as ‘student performance, senti-
ment, engagement, and satisfaction’, and to provide ‘proxy measures of 
the performance of staff, courses, schools and institutions as a whole’ 
(Williamson et al., 2020, p. 354). This echoes a wider (e)valuative logic 
of the broader metric society (Lamont, 2012; Mau,  2019; Williamson, 
2019; Zeide,  2017). Datafication can also be where EdTech ‘solutions’ 
(HolonIQ, 2021b) connect to other non-EdTech, but still data-rich plat-
forms. Such cross-platform data flows can be hard to regulate (Marachi & 
Quill, 2020). 

As more tools become available in EdTech platforms, and across 
connected platforms-of-platforms, the scale of data generated—and eval-
uative possibilities—can expand. Scholars have argued that expanding 
datafication ultimately leads to the transformation of students into perfect 
neoliberal subjects who pursue learning processes with outputs that are 
seamlessly yet comprehensively metrified (Biesta, 2018; Grimaldi & Ball, 
2021; these ideas also link later to short-circuiting).
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By aiming to make every interaction machine-readable, datafication 
relates to other HE transformational processes that reduce educational 
provision into actionable units, as we discuss later in this chapter (i.e., 
modularisation, crowdification, peer-to-peering, unbundling and skillisa-
tion). Datafication also enables and is sustained by assetisation of data by 
EdTech platform providers. 

Sub-Theme 1.2: Assetisation or from Commodity to Asset 

Assetisation, as Komljenovic (2020) cogently argues, indicates the increas-
ingly ‘rentier’ nature of HE platform providers. The latter transform data 
from a commodity into an economic asset. Assets are legal constructs 
and are usable in a proprietary way by their owner. Assets have different 
supply and demand logics from commodities. As an asset’s value increases, 
so does the demand for it, as its consumption does not imply its deple-
tion. This can leave no incentive for further competitors to enter such a 
market (Komljenovic, 2020; Savona, 2019). Digital platform businesses, 
regardless of what they charge users for their products and services, rely 
on assetisation for profit-making. They capitalise on big data collected 
from a massive set of user interactions taking place inside their EdTech 
platform systems. They aggregate collected digital traces or ‘data rents’ 
effectively paid by platform users. For HE EdTech, students and faculty 
knowingly or unknowingly feed data about themselves into platform 
machine learning algorithms. These then shape pedagogical norms in 
educational tools and build EdTech platforms’ market value. Provider 
firms can also repackage and sell this data to brokers in data marketplaces. 
This will be done according to the terms and conditions users accept 
when agreeing to use platforms, irrespective of whether they understand 
they are paying ‘data rent’ by so doing (Birch, 2020; Komljenovic, 2020). 
Data can feed and shape algorithms used by EdTech firms to offer prod-
ucts or services tailored to consumer profiles. Repackaged learner data can 
also be sold to industries that recruit from universities. 

We know that individual privacy rights can be threatened by datafi-
cation (Benjamin, 2019; Crawford & Schultz, 2014). This has only 
just begun to be explored for data assetisation. Transparency here can 
be costly. Data may flow in ways that are hard to regulate or trace 
(Lynch, 2017). Use of deep neural networks within assetisation can 
by its very nature be not inspectable and thus inherently opaque. It
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involves complex, multi-stage decisions hard to scrutinise with human 
oversight (Lynch, 2017). EdTech platform users may also be unable 
to meaningfully opt-out. For social network platforms, opt-out may be 
possible (Benjamin, 2019; Mau,  2019). Opting out of EdTech may 
restrict learning and career possibilities (Lynch, 2017). Similarly, apparent 
protections like the European Union General Data Protection Regulation 
(GDPR) can mitigate data rent risks (Komljenovic, 2020). However, the 
use of such standard protections can make users less likely to scrutinise 
fine details of the capitalisation of their data rent, because they assume it 
is protected by the regulation. A further complication is that assetisation 
can also occur at an aggregate group level, and yet still enable the identi-
fication of traits of unique individuals who may assume they are protected 
(Lynch, 2017). 

Sub-Theme 1.3: Modularisation or from Continuum to Fragmentation 

Modularisation, like unbundling (discussed later in this chapter), is 
connected to the segmentation of HE degrees or courses into smaller 
units of educational provision (HolonIQ, 2020b; Martínez Guillem & 
Briziarelli, 2020; Ovetz, 2020). From the platformisation meta-theme 
perspective, modularisation relates to how such segmentation affects the 
organisation of labour and education provision, and to how digital tech-
nologies mediate these changes. We see a move away from the role of 
the academic as a well-rounded professional that delivers education as 
a holistic experience, and towards a proliferation of discrete tasks and 
roles to do with, for instance, ‘course design’, ‘course delivery’, ‘course 
evaluation’, and so on. This also enables the employment of tempo-
rary and cheaper labour to perform some of these tasks (Stewart, 2010; 
Taylor, 1997). In HE this has been seen in the separation of research and 
teaching positions, and of content design from actual instruction (see also 
‘occupational disintermediation’ in Mazoué, 2012, p. 21).  

Modularisation is not new and predates platformisation, but the latter 
can support and accelerate the former. Similar to public service delivery 
systems, transaction costs for modularisation in HE are lower for digi-
talised technical processes (Schuppan, 2009). In a physical environment, 
some process energy is dissipated between actors. A digital environment 
instead allows seamless, optimised interactions. Platforms take this to a 
new level. Networks are denser, and more chain links can be datafied. At
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one level, EdTech providers here can be thought as ‘neoliberal “disrup-
tors”’; they advocate fragmentation of HE in order to ‘break up, disperse, 
automate, privatize, outsource, and off-shore the components of the HE 
value chain’ (Ovetz, 2020, p. 3). Effects can be multi-directional, with 
platformisation powering modularisation, even as modularisation gener-
ates more interactions between newly disconnected modules that can then 
become datafied. 

Sub-Theme 1.4: Crowdification or from Class to Crowd 

Crowdification (our label) involve processes exemplified by MOOCs, 
particularly in their free-to-access versions, offered on platforms such as 
edX or FutureLearn, where EdTech providers partner with universities 
(Ruipérez-Valiente et al., 2020). These courses need certain technological 
infrastructure to support massive or ‘crowd’ scale attendance. Hypo-
thetically, once launched they need only marginal costs to run again 
repeatedly, or to update content. Successful MOOCs seemingly target 
‘consumer-learners’ who make ‘rational choices’ based on the repu-
tation of universities as brands. MOOCs are taken in larger numbers 
if they involve high-level universities or ‘star’ lecturers (Shanley et al., 
2020). These courses often do not generate profit for universities or plat-
form providers. However, some revenue can be derived from ‘freemium’ 
schemes added to them, like selling completion certificates for small fees, 
or from outsourcing or reusing their content, and by assetising student 
data (Belleflamme & Jacqmin, 2016; HolonIQ, 2020a; Langseth et al., 
2019). 

MOOCs have been critiqued for not using ‘connective’ pedagogics 
and thus for not fostering interactive learning communities. They instead 
service ‘crowds’. Some do afford space for critical thinking (Mazoué, 
2012; Shanley et al., 2020) and enable interaction between learners, and 
with course content. However, such courses are still typically constrained 
by platform architecture, and so utilise potentially lower quality peda-
gogy like automatic quizzes, tests, games, or lightly curated forums. Such 
constraints are often necessary for MOOCs to be affordable to run or to 
take at scale, and these in-platform interactions may be datafied and asse-
tised regardless of their quality (Lynch, 2017). Separate from MOOCs, 
other EdTech platforms that aim to massify learning can become ‘crowd-
ifying’, so long as there is datafication sustaining it. Another aspect 
of ‘crowdification’ is that it does not necessarily imply inclusiveness.
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However, this may be a discourse used to justify it, even by high-level 
politicians such as former US President Barack Obama who has cham-
pioned platforms aimed at mass education (Mirrlees & Alvi, 2019). 
Crowdified online HE may not end up being better quality or higher 
reach than traditional HE. However, mass credentialling allied to crowd-
ification does imply scaling up of data renting and datafication (Lynch, 
2017). 

Sub-Theme 1.5: Peer-To-Peering or from University to Web 

Peer-to-peering (our label) relates to transformative possibilities of infor-
mation technologies such as peer-to-peer (P2P) networks and decen-
tralised transaction online registries or ‘blockchains’ (e.g., for course 
credentials). These are claimed to challenge traditional HE course provi-
sion (HolonIQ, 2020a). P2P necessarily relies on platforms, so user 
interactions are again ultimately shaped by providers. EdTech HE plat-
forms such as Canvas or Moodle largely replicate in digital form a tradi-
tional teacher-class-student model. True peer-to-peering instead involves 
shifting teaching roles where anybody can learn anything from anyone, 
not only from a formally appointed instructor. The Skillshare platform 
promotes a model where users teach skills to each other (Pierce, 2021). 
However, Skillshare does not confer traditional credentials. These typically 
need to be granted by a formal, authoritative actor, like a univer-
sity. Using blockchain infrastructure can promise to decentralise such 
certification away from traditional authorities, meaning users could, for 
instance, fill ‘learner-wallets’ instead of receiving diplomas from univer-
sities. Certain industry commentators indeed view such approaches as 
potentially more secure and relevant for learners. Courses in this domain 
often address industry-relevant skills. Here, decentralised credentialing 
could be more robust than perhaps more forgeable physical university 
certificates (HolonIQ, 2020a; Sanchez, 2020; Williamson et al., 2020). 

Together, crowdification and peer-to-peering could weaken the insti-
tution of academia. Peer-to-peering does not rely upon a coherent and 
well structured common learning space in the same way as a univer-
sity campus does. It could thus radically transform the organisational 
dynamics of HE course delivery, and not necessarily for the better. In 
highly regulated HE contexts such as the Nordics, these kinds of 
radical ‘disruptions’ are unlikely to gain much traction in the short 
term. Yet, the ideological power of peer-to-peering as a critique of the
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academic lecturer’s traditional authority in the classroom is widely felt, for 
instance through increasing emphasis on rhetorical devices in pedagogical 
discussions such as ‘the teacher as learner’ and ‘students teaching each 
other’. Here too EdTech platforms play an important role in supporting 
these trends, as is the case with the flipped classroom, where the tradi-
tional lecture is substituted by active participation by students who have 
already engaged with the teaching materials delivered online before the 
class (Liu, 2019). 

Meta-Theme 2: Learnification or from Student to Consumer-Learner 

Our second meta-theme is what Biesta (2018) calls learnification. The 
core idea is that in the current ‘learning age’, how learning is understood 
has transformed from something that exclusively takes place in educa-
tional institutions, and at particular life or career stages, to something 
that can be found across all aspects and phases of human life. This is 
often encapsulated in the idea of the ever-improving ‘lifelong learner’. 

Learnification implies a shift of focus from the sites and agents of 
teaching, to learners and their learning. This is seen in HE now being 
more typically referred to as ‘teaching and learning’, rather than as simply 
‘teaching’. Students are called ‘learners’, teachers are ‘learning facilita-
tors’, and universities are ‘learning environments’. Here, the meaning 
of ‘learning’ has also changed. It has become somewhat individualistic, 
with each individual expected to yearn to learn and to have capacity to 
self-learn. Responsibility for learning has been passed from the lecturer 
and teacher instructors onto the learner (ibid.). This shift has a political 
component. Learning produces human capital, and lifelong learning is 
seemingly ‘a key strategy to adjust human capital to new requirements’ of 
the global economy (ibid., p. 248). At the same time, learning is individ-
ualised and potentially atomised—at least when contrasted with a more 
campus-based, community experience. Learning that matches competen-
cies required for a specific job may also be fleeting, rather than enriching 
for an individual. Whether sufficient employment is available can also here 
be understood from being a problem of the state and the economy, to a 
belief that learners are at fault by being unable or unwilling to learn appro-
priate skills to match their labour market needs. Education here ceases 
to be a right, and becomes instead an internalised duty to learn (Biesta, 
2018).
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Labelling students as ‘learners’ is itself a transformation. It is a claim 
that a student lacks something, is not yet complete or competent, and 
needs further ‘learning activity’ (ibid., p. 251). This implied incom-
pleteness links the dynamics of learning via EdTech HE platforms to 
consumerism. Learning itself becomes part of an imperative to consume. 
Lifelong consumer-learners must not only constantly better themselves, 
Tthey must also become individually responsible for making the right 
decisions about what they should learn next (see Siemens, 2005). This 
remains so even when forecasting job market needs can be impossible 
(Harari, 2019). Similarly, if learning experiences become routine and 
standardised—as they may be if EdTech platform HE courses are to be 
affordable and sustainable—this kind of learning may lose meaningfulness 
(Jarvis, 2018; Usher,  2018). 

Sub-Theme 2.1: Unbundling or from Programmes to Courses 

Unbundling is related to modularisation, but is more focused on the 
learners’ dimension of breaking down traditional HE study prorammes 
into component courses or other smaller units. Unbundling is framed 
as a key aspect of the potential de-institutionalisation of HE, linked 
to ongoing learnification. The traditional nature of HE as a social 
institution becomes downgraded by fragmentation. This can lead to 
re-institutionalisation into new, not necessarily superior arrangements 
(Biesta, 2018; Komljenovic, 2020). Such fragmentation allows different 
stakeholders, not only faculty academics, to deliver courses. It enables 
‘consumer-tailored’ HE ‘experiences’ that are segmented according to 
available study time, resources and locations of consumer-learners (Belle-
flamme & Jacqmin, 2016). Unbundling may be touted as alleviating 
education inequalities, by splitting perhaps expensive, on-campus long 
programmes into cheaper, shorter, self-contained, sometimes vocation-
oriented online units (HolonIQ, 2020a; Mirrlees & Alvi, 2019). 

Unbundling does not depend upon platformisation but can be 
strengthened by it. Platforms promise lower transaction costs for instruc-
tors and administrators, i.e., digital content units can be easily reused 
or repurposed (HolonIQ, 2020b). Where such materials become avail-
able beyond the local scope of lecturer delivery, this may crowd out 
the need or possibility for other lecturers to make or teach such mate-
rials. This can undermine faculty creativity, and contribute to ‘deskilling, 
disqualifying’ and ‘demotivating the workforce’ in universities (Martínez
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Guillem & Briziarelli, 2020, p. 359; see also Ivancheva & Garvey, 2022). 
Unbundling also helps datafication. This is because the more learning 
units that exist to be interacted with on a platform, the more data there 
is to extract. 

Sub-Theme 2.2: Skillisation and Short-Circuiting or from Education 
to Skills and Tasks 

Skillisation and short-circuiting (our labels) reflect the interconnected 
nature of many of these transformation dynamics already reviewed above, 
and the ongoing ‘blurring [of] boundaries between education and 
exploitation, learning and labour, students and workers’ (Mirrlees & 
Alvi, 2019, p. 10). Skillisation is the shift from being educated to 
acquiring or learning ‘skills’ (HolonIQ, 2020a) that are then creden-
tialed in separate packages via unbundling processes (Mazoué, 2012). 
Learning—in its profoundest sense of critical thinking, exploration, and 
growing self-awareness—is replaced by instrumental task completion, 
with tasks predominantly defined by ephemeral requirements of current 
labour markets and industry sectors (Ovetz, 2020; Zeide,  2017). 

The EdTech company Pearson (Pearson, 2021; Williamson, 2021) 
exemplifies a platform firm aiming to invest in skillisation. Here, EdTech 
platforms with sufficient frameworks and tools to (e)valuate student 
skills connect these to labour market aspects (Deegan & Martin, 2018; 
Williamson, 2021). For instance, Pearson’s interactive EdTech tool allows 
learner-users to ‘predict’ what skills they need to acquire, to improve 
their prospects of being employed in the projected labour market of 
2030 (Williamson, 2021, p. 58). Skillisation thus involves not only frag-
menting traditional HE ‘knowledge packages’ into instrumental units but 
also shaping learner behaviour. Similarly, EdSurge Research’s guide to 
‘Defining Success Beyond Traditional Academics’ encouraged learners to 
venture ‘beyond traditional academic measures’ and instead ‘to focus on 
skills, habits, competencies and personality traits that will enable students 
to thrive in their future lives’ (Nattoo, 2017, p. 2).
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Datafication can thus be used for what we call short-circuiting: in 
electrical systems, short-circuiting occurs when electricity finds shorter 
pathways with less or no resistance; short-circuiting also leads to system 
malfunction. In the same way, EdTech platforms try to use data and algo-
rithms to ‘short-circuit’ traditional paths of moving ‘from learning to 
earning’, and from ‘major to wages’ (Williamson et al., 2020, p. 355). 
The aim is to make things easier for students, but in the process, these 
new datafied, quicker pathways also tend to undermine the legitimacy 
and viability of traditional higher education provision: why spend years 
and years in higher education, when you can find the ‘right’ job for you 
much more quickly and with shorter training programmes? One example 
is EdTech firm Instructure (primarily known as the provider of the 
Canvas LMS) acquiring Portfolium (Hill, 2019), an integrated student 
portfolio certifier and course-evaluation system. Together these two plat-
forms connect student skill information to employers through a platform 
currently in development called, Canvas TalentMatch (see Instructure 
Community, 2021). Other examples are Knack, which matches detected 
skills to employer demands, whilst a user plays games (Canner et al., 2015; 
Deegan & Martin, 2018; Williamson, 2019, 2021). Short-circuiting then 
involves EdTech providers embedding ‘backdoors’, allowing employers to 
inform skill development or pre-approve skills, independent of university-
based credentials or certification (Marachi & Quill, 2020). 

Short-circuiting changes the notion of who has power over education, 
shifting this from universities to EdTech platform providers. Such contin-
uous performance evaluation, and embedding of consumer-based logics, 
can transform HE students into learners that become ‘ready to adopt new 
techniques for self-management and improvement’, leaving little freedom 
for ‘alternative imaginings of self, citizens and society’ (Marachi & Quill, 
2020, p. 429).
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Discussion 

Across these nine themes, we see profound, interrelated processes that 
necessitate further scholarly attention in critical studies of education and 
call for greater focus on the critical political economy of the relationships 
between the HE sector and EdTech providers. 

From this review, we begin to understand how EdTech platforms 
and their provider firms may both exemplify and induce transformation 
dynamics capable of reshaping entire HE systems and traditions. These 
changes also connect to broader, more contextual political economy 
developments, spanning many sectors of society beyond HE. This 
includes how EdTech platform approaches mirror logics and discourses 
of neoliberal and technological instrumentalism (Shanley et al., 2020). 
These rationales can be embodied, often invisibly, in platform designs 
and operating parameters, which then go on to shape student ideologies, 
norms and expectations about university teaching and learning, both on-
campus and in online spaces (Komljenovic, 2021; Mirrlees & Alvi, 2019). 
Simply by deciding where to deploy their capital, investors in the EdTech 
platform sector effectively select which models and configure which inter-
connected platform ecosystems guide this evolution. In so doing, they 
aim to align new developments in the HE sector more to the interests of 
capital than to those of citizens (Komljenovic, 2020). 

How should universities respond to these pervasive, intense transfor-
mation dynamics related to EdTech platform providers? While opting out 
might not be realistic at this stage, how do we ensure that societal values, 
such as equity, diversity, inclusion and non-discrimination, inform the 
algorithms and assumptions that sustain these platforms (see Williamson 
et al., 2020)? Is, advocating a shift to open access and creative commons 
principles an option (see Langseth et al., 2019)? Is enough to require that 
datafication be made more transparent (see Freire, 2000; Hayes & Cheng, 
2020)? Alternatively, is a flat-out rejection of digital ideals needed, as 
proposed by The Analogue University collective (2019)? Should univer-
sities profoundly question the legitimacy of neoliberal evaluation systems 
and datafication processes that enable them? Should they strongly critique 
current AI-based predictive systems that are often faulty in use and could 
have wide-ranging effects on teachers’ and learners’ agency and freedom 
(see Selwyn & Gašević, 2020)? 

Here we recall that ‘EdTech is not an island, but part and product 
of society’, and that ‘it is shaped by and shapes the capitalist mode
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of production’ (Mirrlees & Alvi, 2019, p. 14). It seems impractical to 
propose alternatives without fundamentally modifying current capitalism. 
Neither should we dismiss all EdTech as necessarily negative technology. 
Otherwise, we risk a different form of technologically deterministic 
interpretation of HE digitalisation. 

Finally, there may be a higher order theme emerging from our review. 
All these developments may already indicate the development of, in effect, 
a new hybrid public–private university organisational form (Christensen & 
Lægreid, 2011). In other words, HE platformisation might not be the 
end of traditional universities, even though the closer links it seems to 
produce between HE institutional logics and market logics are likely to 
have significant drawbacks. Going forward, it is important that, even in 
the most marketised settings, an ethos of HE as a public good becomes 
embedded in such university-EdTech relationships. This could help safe-
guard traditional roles, as various digitally transformed models co-exist 
with other forms. Whatever the future of EdTech in HE may be, it is key 
that we maintain a critical yet sensitive stance to these developments. 
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CHAPTER 3  

Dual Digitalization: A Framework for Digital 
Transformations of Higher Education 

Egil Øvrelid, Bendik Bygstad, Sten Ludvigsen, 
and Morten Dæhlen 

Introduction 

When the Norwegian government, at the outbreak of the COVID-19 
pandemic, closed down the country on March 12, 2020, the University 
of Oslo used only one week to transition into digital education. Many 
universities around the world succeeded, more or less, in the same way
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(Crawford et al., 2020; Dick et al., 2020). How was this possible? The 
question is not trivial, because many other knowledge organizations, such 
as hospitals, were not able to do this. 

One answer is that universities were pioneers in using digital technolo-
gies, and have spent many years establishing digital solutions. Administra-
tive systems, such as student registers, exam systems, HR, and financial 
systems, were implemented in the 1980s and 90s and owned by the 
university administration. Further, there has been a vibrant development 
of digital solutions for research at the various faculties. Based on this, 
we note that digitalization of the core university tasks has followed two 
different tracks, which we suggest to call dual digitalization:

• Educational solutions, such as Learning Management Systems 
(LMS), MOOCs, course websites, and library systems, were grad-
ually implemented after 2000 when they became standardized and 
run by schools or the IT department.

• Digitalization of subjects was mainly developed locally by academics. 
In particular, research solutions were often decentralized, usually 
down to research groups or even individual researchers. 

What happened in 2020? First, millions of students were transferred 
from campus to virtual classrooms, using tools such as Teams and Zoom 
(Crawford et al., 2020). One can imagine that the use of digital resources 
to lecture facilitates the interaction between student and lecturer leading 
to new pedagogical forms and institutional routines. Second, both 
students and academic staff and administration embarked on a fast exper-
imentation and learning process on how to teach, learn, and administer 
digital education (Dick et al., 2020). The jury is still out regarding the 
long-term effects, but many researchers assume they will be far-reaching. 

To investigate and elaborate on these deep and transformative 
processes we suggest a framework called dual digitalization for analysing 
these changes at a more fundamental level. Our research question is how 
can we conceptualize and manage dual digitalization? 

We proceed by reviewing the research on digitalization, in particular, 
the two processes of digital logistics and digital subjects and summarize 
the discussion in a framework. The framework is described as a digital 
infrastructure with four key elements: digital education, digital subjects, 
boundary resources, and data. We present our method and findings
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in Sects. “Method” and  “Findings—Three Phases of Digital Innova-
tion in Higher Education” and discuss the implications of our work in 
Sect. “Discussion”. 

Digitalization in Higher Education: 

Identifying and Connecting Separate Streams 

Digitalization in Higher Education 

Higher education is a central venue for the creation of new knowledge 
economies for the twenty-first century (Sam & Van Der Sijde, 2014), and 
digital technologies are key means for realizing this potential (Selwyn, 
2016). At the same time, there is ongoing commercialization of the 
sector, particularly in English-speaking countries, where strategies from 
private sector industries are seen as beneficial also for higher education 
(Commission (EC), 2012; Pucciarelli & Kaplan, 2016). Furthermore, 
some researchers have argued that universities fall behind other sectors 
in digitalization (Rodríguez-Abitia & Bribiesca-Correa, 2021). However, 
many universities have a stable financial structure based on state funding. 
This means that universities differ a lot and use other models for digital 
transformation/innovation than those used in other sectors. 

Historically, universities were characterized by decentralized organiza-
tions to address local and regional as well as professional requirements 
(Sam & Van Der Sjide, 2014). There is, therefore, an inherent tension 
between the governments’ ambitions to use centralized strategies domi-
nated by strategic thinking (Pucciarelli & Kaplan, 2016), and the various 
professional specialties’ need for self-management and control domi-
nated by local optimization (Clark Burton, 1983). Further, digitalization 
provides a good overview of students’ digital readiness (Kim et al., 2019; 
Horrigan, 2016). This provides a knowledge base appropriate to tailor 
the teaching to individual needs (Blayone et al., 2018). 

Digitalization of higher education is, therefore, both top-down and 
bottom-up. While the strategic level has focused on centralization of IT 
and governance to enable more effective processes, academic staff are 
more interested in how digitalization can support education and research. 
The tendency is that the various professions are moving towards data 
science, to which we will return below.
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Digitalization of Education 

The lockdowns caused by the corona pandemic gave higher education 
institutions a disruptive shock and required them to establish communi-
cation technologies for digital teaching. Massive Open Online Courses 
(MOOCs) had a breakthrough in 2012 (Kaplan & Haenlein, 2016; 
Siemens et al., 2015) and were an established communication technology 
for online learning before Covid-19 (Siemens et al., 2015). In Scan-
dinavia, MOOCs were mainly developed by academic staff, without a 
nationally governed strategy (Tømte et al., 2020). Moreover, technically, 
some of these technologies, such as Zoom (Lowenthal et al., 2020) and  
Teams (Martin & Tapp, 2019), were already in place but had to be config-
ured to fit mainstream teaching. Furthermore, slightly larger teaching 
platforms such as Canvas (Wilcox et al., 2016) achieved an even more 
important role in teaching and learning. Educationally, there is a need to 
distinguish emergency remote teaching from high-quality online educa-
tion. While emergency remote teaching is caused by crisis circumstances, 
high-quality teaching requires longitudinal engagement. This indicates 
that even if we responded quickly to the corona crisis, adaptations to a 
qualitative online education are a long-term process (Bond et al., 2021; 
Hodges et al., 2020). 

We regard these issues as an important part of education in enabling 
flow and interaction between professionals or between professionals and 
students. 

Digitalization of the Subjects 

The digitalization of the subjects has taken place over time both in the 
natural sciences and in the humanities, as well as within the study of 
law and medicine. The discourse around these digitalization processes 
is, however, often directed towards strategy (Commission (EC), 2012; 
Pucciarelli & Kaplan, 2016) or towards learning problematics (Aagaard & 
Lund, 2019; Laterza et al., 2020). Strategy in the sense that digital-
ization creates increased efficiency opportunities, through centralized 
governance. Learning problematics since digitalization affects learning, 
and enables new learning methods (Aagaard & Lund, 2019; Henderson 
et al., 2017), as well as learning analytics (Viberg et al., 2018). The 
latter part of the literature is also occupied with pedagogical and epis-
temic changes caused by digitalization. Pedagogical changes in that digital
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transformation also motivated a pedagogical shift within higher educa-
tion, moving from teacher-led instructions towards more student-active 
teaching methods (Tømte and Lazareva this volume). This also includes 
changing pedagogical conventions regarding what is good teaching when 
education is transferred from physical to digital (Hermansen and Lund, 
this volume). Further, extant literature also points to epistemic changes 
caused by digitalization. With increased digital competency, more long-
lasting online engagement is made possible (Hermansen and Lund this 
volume, Tømte and Lazareva this volume). This is also because digi-
talization transforms conditions for human activity include education, 
knowledge creation, and governance (ibid.). 

We extend this discussion to include the digitalization of the subject 
towards a digital representation of professional knowledge. Within 
biology, this could be transforming the field from focusing on natural 
objects to an orientation towards digital objects (Kulathinal et al., 2020). 
Within law, this applies to the transition from books to digital sources 
(Øvrelid et al., 2020). In medicine, it is about how human biology is 
represented digitally (Elenko et al., 2015), and finally, in the humanities, 
digital corpuses that enable trawling in extensive amounts of data can be 
developed (Tangherlini & Leonard, 2013). 

Data Science 

The digitalization of subjects involves an orientation towards data science 
that also include domain-specific issues. It has been clear for some years 
that the digital environment in higher universities, primarily not only in 
research but also in education, generates enormous amounts of data. Well-
known examples are particle physics, biology (DNA sequencing), meteo-
rology (computation of weather data), medicine (precision medicine), and 
economics (econometrics). The potential for new approaches in research 
and methods is quite high (Berman et al., 2018; Daniel, 2018). This 
applies not only to the hard sciences. In the article “Trawling in the Sea of 
the Great Unread: Sub-corpus topic modeling and Humanities research,” 
the researchers describe a quantitative approach that allows them to iden-
tify previously unknown or historically ignored patterns and literature 
(Tangherlini & Leonard, 2013). 

In education, large amounts of data are also generated, since students 
leave digital traces in the digital environments that they use. Such devel-
opments give a set of new possibilities for analysing students’ activities.
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Learning analytics will become increasingly important as a resource for 
understanding new generations of students and how they choose to navi-
gate in their studies (Viberg et al., 2018). The potential for research, 
learning, and pedagogy is similarly quite significant. 

Summing-Up 

As we have seen, higher education research has addressed various types 
of technology used for digitalization of education and subjects, but many 
questions remain. As this review has shown, most of the contributions are 
about specific aspects of digitalization such as learning analytics, logistics, 
pedagogy, and digital agency, which means that it is difficult to get an 
overall concept of this digital transformation. From the literature, it is 
not clear how these streams (digitalization of education and digitalization 
of subjects) are connected. Neither is it clear what the role of data is in the 
larger picture. To shed light on this, we propose a conceptual framework. 

Framework 

Based on our review of the literature, we suggest an overall framework, 
consisting of four elements: digital education, digital subjects, boundary 
resources, and data (see Fig. 3.1). 

Education (Teaching and logistics) is process-oriented and deals with 
the digital classroom and LMS, the provision of digital materials, such 
as PowerPoints, video presentations, and the communication of learning 
outcomes, assignments, and exams.

Fig. 3.1 A framework for dual digitalisation (Source Authors own) 



3 DUAL DIGITALIZATION: A FRAMEWORK FOR DIGITAL … 59

Digital subjects are knowledge-oriented and deal with domain knowl-
edge. In computer science, this could be programming, in medicine 
e-learning resources, in economics transactional data for learning econo-
metrics. 

Boundary resources are technical and social mechanisms that connect 
educational processes and data (Ghazawneh & Henfridsson, 2013). We 
suggest two types of boundary resources. One type (i) is exemplified 
by LMS functionality, which connects the teaching process with digital 
subjects. This allows the student to move quite seamlessly from the digital 
classroom to the digital resources. The other type (ii) connects digital 
subjects with larger volumes of research data. 

Digital data is here primarily research data. It also includes volume 
data for statistical purposes and educational data for learning analytics. 
We should emphasize that the framework is conceptual (not a repre-
sentation of reality), which we use as a sensitizing device in our further 
investigation. 

Method 

The background is a four-year project that investigated digitalization 
in higher education. The researchers engaged with faculties such as 
pedagogics, law, and medicine over time. Building on a sociotechnical 
approach, we frame our object of study as a digital infrastructure. 
A digital infrastructure is a network of interacting users, technology, 
and organizations, which is not designed from scratch (Hanseth & 
Lyytinen, 2010) but evolves through innovation, adoption, and scaling 
(Henfridsson & Bygstad, 2013). This implies that the evolution of digital 
infrastructures is a combination of bottom-up and top-down processes, 
and needs to be managed with this insight. A key aspect of digital 
infrastructures is the interplay between digital resources at the user level 
and the interconnected technologies with representations of the domain 
(Henfridsson & Bygstad, 2013). 

Data Collection 

The study is a thematic analysis based on interviews with expert infor-
mants. To ensure sufficient breadth, we selected key informants from 
faculties such as Law, Social sciences, Natural sciences, Medicine, Human-
ities, and Educational sciences. In addition, we interviewed managers and
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Table 3.1 Practice area and informants 

Digital practice area Informants Teaching and logistics Digital subjects 

Law Professor 
Librarian 

From manual to 
digital sources of law 
for teaching 

Lovdata 

Social sciences Study leader Use of Zoom and 
Canvas during the 
corona crisis 

Statistics in 
political science 

Natural sciences Professor The gradual 
emergence of the 
digital classroom 

Computational 
modeling 

Medicine E-learning expert e-learning systems for 
teaching 

e-learning portal 

Humanities Professor Digital solutions for 
teaching and research 

Digital corpus at 
NB 

Educational sciences Engineer and 
researcher 

Digital solutions for 
teaching 

Learning 
analytics 

USIT CIO 
Manager 

IT architecture and 
digital services of 
UiO 

TSD (services for 
sensitive data) 

Source Authors own 

experts from the IT department. The informants were selected for their 
expertise regarding digitalization. The interviews were semi-structured, 
lasting 1–2 hours, and focused on the areas of expertise of the infor-
mants, and their relation to digitalization. Because of the pandemic crises, 
several of the interviews were done digitally others physically. In addition 
to the interviews, we collected available archival materials, such as plans 
and reports, architectural documents, and web pages (Table 3.1). 

Data Analysis 

Data analysis was conducted in three steps (Pettigrew, 1985). First, based 
on empirical material from our study, and the literature, we conducted 
a chronological analysis of respectively digitalization of teaching and 
subjects. We framed the two streams as respectively digital flow and 
digital representation. Second, a thematic analysis of the expert inter-
views was conducted, identifying key topics and trends. As a part of this, 
an architectural analysis of the overall digital solutions at the university 
was conducted, comparing solutions at different levels. Finally, we did
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Table 3.2 Data analysis process 

Step Activity Challenges Result 

1 Chronological analyses Identifying key events Chronology of 
digitalisation at UiO 
(Fig. 3.2) 

2 Thematic analyses Analysing the two 
digitalization streams, as 
well as their interplay and 
convergence 

Findings: Three phases of 
digitalisation 

3 Comprehensive analyses Analysing and assessing 
the underlying forces of 
the digital learning space 

Discussion: How to 
conceptualize and manage 
dual digitalization 

a comprehensive analysis, where we systematically used the framework 
(Fig. 3.1), to analyse the two digitalization processes; digital education, 
and digital subjects, boundary resources, and data. Lastly, we responded 
to our research question by analysing the underlying forces of the digital 
learning space (Table 3.2). 

Findings---Three Phases of Digital 

Innovation in Higher Education 

Based on the chronological analysis, we structure findings into three 
phases. We follow the development of two separate processes—digital 
education and digital subjects—how they convergence and become insti-
tutionalized in a shared digital space. 

Phase 1: Two Separate Processes (Unintegrated Digital Resources) 

As illustrated in Fig. 3.2 we identified two separate processes of digital-
ization. The digital education stream started in the 1990s with university 
and course web pages, which gradually were standardized. Around 2005 
the first LMS was introduced, but only partly adopted, and never much 
liked by the students. A new LMS, Canvas, was introduced ten years later, 
slightly more successful.

The digital subjects stream emerged bottom-up, as different disciplines 
developed digital solutions. Several of the STEM disciplines, such as 
physics, chemistry, and mathematics, started digitizing their data in the
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Fig. 3.2 Chronology of digitalisation at University of Oslo (Source Authors 
own)

1980s, some of them (for instance, meteorology) even earlier. But after 
around 2010 something new emerged, the disciplines became more data-
oriented and also algorithm-oriented. An example from biology illustrates 
this; biology students used to go for walks in the woods to collect and 
analyse plants. Today they (unfortunately, some might think) sit in the 
lab, programming gene sequencing in Python. At the University of Oslo, 
several subjects were digitalized in this period. 

Within the Faculty of Medicine, the section for medical informatics 
was appointed to develop and implement a large e-learning package for 
medicine students. The initiative arose partly to experiment with new 
teaching forms, and partly to satisfy students’ expectations of digital 
resources as a part of the learning process. 

The initiative does not come from the departments, but from the ground 
floor: the teachers. We try to involve students in all projects—their view 
is important because the product is for them, but students are usually far 
more than “viewers”—they often produce most of the resources under the 
guidance of teachers. [Professor, e-learning expert] 

At the Faculty of Law, a digital resource called Lovdata (including all 
laws and court decisions) was implemented in full-scale teaching. One 
reason was that the law firms increasingly expected new lawyers to be 
digitally competent. This system enabled a transition from manually 
oriented teaching techniques to digitally oriented teaching, learning, and 
examination. The dean at the faculty emphasized the increased learning 
mechanisms provided by the system:
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The students individualize the material through the semester, through 
notes, cross-teaching, and so forth. The reward is that Lovdata can be used 
on the exam. Earlier the students used learning tools no one controlled, 
there was no clear learning strategy, and the preparation work (done 
through the semester) was not awarded. Now the practice of law is done 
more correctly, with less focus on memorizing and more reward given to 
use of juridical method through the semester. [Professor, Law] 

At the Faculty of Humanities, some researchers collaborated with the 
National Library to create extensive digital corpuses to enable effective 
searching in vast amounts of data from newspapers, journals, books, 
and research material enabling a change of focus from concentrating 
on canonical texts to gain an overview of lesser-known stories and their 
impact at the time. 

The development of digital subjects implied that boundary resources 
between subjects and data for enabling digital interaction had to be devel-
oped. E-learning in medicine implied that physical resources were made 
digital and that application provider interface (APIs) were used to imple-
ment this as a web solution (the e-learning portal). At the Faculty of 
Law, Lovdata became a digital resource by using APIs to enable the use 
of digital legal sources and by linking these sources to a specific case 
in Lovdata. In the Humanities, digital corpuses that facilitated access to 
digital libraries were created. Digital corpuses are interfaces that enable 
structured data harvest from extensive amounts of historical sources. 
These corpuses were potential game-changers in that “sleeping data” was 
brought into life and used in statistics and such. 

Although each subject area underwent extensive digitalization, the data 
produced were quite fragmented. This was especially true of research data. 
As a result, the University of Oslo pioneered from 2015 a solution called 
TSD, a general solution to collect, store, and secure sensitive research 
data. By 2021, TSD had more than 1000 research projects. 

Phase 2: Convergence of Education and Digital Subjects 

The situation was dramatically changed with the Covid-19 lockdown 
in Norway in March 2020. The university closed immediately, and a 
central task group of deans and CIO made the necessary arrangements 
for digital classrooms (Zoom and Teams), access and security mechanisms, 
and online support. Within one week, the whole university operated as a
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digital organization, with teachers in home offices and students in campus 
lodgings or homes at their parents. One expert informant commented: 

Most teachers responded by a combination of on-line and pre-recorded 
lectures on Zoom. Only a few teachers felt that they were overwhelmed 
by technology, and reported that they were unable to lecture this way. The 
students have responded positively, accepting the situation, and partici-
pating on-line. We do, however, know much less about the students that 
do not turn up in the Zoom lectures, and we worry that some of them 
give up. [Professor, Natural Science] 

Then a process of improvization and experimentation started, with 
teachers and students in new roles. First, this process was conditioned by 
emergency remote education, since Covid-19 and the closedown of the 
country surprised everybody. Later, lecturers became increasingly knowl-
edgeable and used various educational elements to improve the quality. 
We interpret this development as a convergence between the two streams, 
i.e., the logistics and digital subjects met in the digital classroom. The 
integration was made possible by the two types of boundary resources, 
described in Fig. 3.1. One example is how more advanced use of Canvas 
offers links between education and digital subjects. Canvas has inter-
faces towards a range of different educational modules and is as such a 
rich infrastructure for communication between teachers and students. An 
example is how Leganto is connected to literature. Leganto is a system 
for editing and publishing course curriculums. Leganto can be integrated 
with  and be available via  Canvas. We can  therefore see  Leganto as a  
boundary resource that connects teaching and subjects. 

For the students not having to copy articles and borrow books from the 
library, we register them in Leganto. Then they can access articles and 
books digitally. This entails a lot of extra work for us [teachers] but makes 
it easier for the student… They can order books directly from Leganto 
without using Oria [The library system]. [Professor, Humanities] 

Within the Faculty of Medicine, the e-learning portal became a commu-
nication channel for subject-related digitalization in teaching, as a central 
part of a blended learning approach. Resources within the portal were 
also integrated with examination systems like Question Mark Perception 
and Inspera.
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At the Faculty of Law, Lovdata became central in the education and 
examination of the students. During the semester, the students had 
configured their Lovdata profile with knowledgeable resources and were 
allowed to use this configuration on the exam. This also meant that 
physical books became redundant. The digitalization of sources of law 
can also be further expanded to include machine learning and artificial 
intelligence. The amount of legal sources is gradually becoming quite 
extensive. This necessitates systematic facilitation so that the lawyer can 
more easily get an overview of the relevant sources for a specific case. 
Machine learning and artificial intelligence can contribute to this. 

These examples show that logistics and subjects were gradually 
converged. This was technically supported by boundary resources (such 
as APIs and other mechanisms) that enabled access to research data 
in advanced courses. The digital classroom consisted of both logis-
tical elements such as video conference and digital subjects, such as 
programming lessons and data analysis. One of the informants, however, 
commented: 

This digital classroom consists of many elements, it is Zoom and Canvas 
and discussion forums, and exercises and data, video clips and simulations. 
These elements are not integrated, which means that the students have to 
integrate them. This is not optimal, and I spend considerable time trying 
to mitigate this. One of the challenges for the students is that the mix 
of technologies and procedures vary, depending on the subject and the 
teacher. [Librarian, Faculty of Law] 

Phase 3: Institutionalization in a Digital Learning Space 

In the spring of 2021, the end of the pandemic was still uncertain, as 
were the long-term effects of digital experiences. In a nationwide survey 
(Studiebarometeret, 2021), 71% of Norwegian students replied that the 
learning outcome was poorer and that 50% felt lonely. Also, 71% felt that 
the amount of education had been reduced after the lockdown in March 
2020, with large variations between institutions. These numbers illustrate, 
not surprisingly, that the social aspects of both structured education and 
student life play an important role, and were greatly missed. It is also 
important to emphasize that the students’ at the University of Oslo were 
as productive as in previous years related to credit production.
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Related to digitalization, there were signs that some aspects were in 
the process of being institutionalized. Our findings indicate some changes 
that might be lasting. After the convergence of the two streams, teaching 
and digital subjects will continue as separate processes, but they will be 
integrated. We see primarily two aspects of institutionalization. 

First, the emergence of digital learning rooms. A compelling example 
from the Faculty of Law is the concept of a digital courtroom. The 
Digital Courtroom is a comprehensive digital platform for legal learning 
that includes various stakeholders like students, teachers, law firms, court 
administration, and judges. This means that Lovdata and other digital 
resources are embedded in a major reorganization of both education 
and subject. The institutionalization of Lovdata in teaching means that 
the student acquires more digital skills as an integral part of knowledge 
development. 

Within Medicine, the e-learning portal is a central part of blended 
learning practice and a pioneer in identifying how medical objects can 
be digitalized. The introduction of e-learning in medicine entails a more 
dynamic organization of teaching that includes the use of digital resources 
in blended learning. Within the digital humanities, the digital corpus 
similarly brings forward new institutional practices to conduct research. 

“Modern humanities research may use digital corpuses…”... “this enable 
the identification of new (or forgotten) texts, that challenges the canonical 
view, or that may bring more contextual insights around the canonical 
texts”. [Professor, History of Ideas] 

Second, we see that the management of data is becoming an area of concern 
and investment. Research data management has been called a “wicked 
problem” (Awre et al., 2015) since the fragmentation problem has proved 
very difficult to mitigate. However, the digital convergence of 2020 has 
highlighted the need for a more comprehensive and professional approach 
to research data, in particular as an educational resource. The success of 
the Tjenester for sensitive data (TSD) solution shows one way forward. 
Regarding TSD, steps are taken to ensure a gradual transition to a general 
research data platform for the whole university and perhaps beyond. In 
parallel, we observe the rise of data science as a general discipline for the 
university.
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Discussion 

Extant literature has demonstrated that higher education is an important 
venue for the new knowledge economies (Sam & Van Der Sjide, 2014), 
and that digitalization is a key means to realize this potential (Selwyn, 
2016). Since knowledge creation at universities is highly decentralized in 
several research environments (Clark Burton, 1983), centralized strategies 
challenge the autonomy of the organizing logic (EU Comission, 2012; 
Pucciarelli & Kaplan, 2016). Transformation of higher education needs 
to consider this. 

Our point of departure was that earlier literature divided digitalization 
efforts into two separate processes: digitalization of teaching and digi-
talization of subjects. While digitalization of teaching has concentrated 
on the educational matters such as the use of Moocs (Kaplan & Haen-
lein, 2016; Lowenthal et al., 2020; Martin & Tapp, 2019; Siemens et al., 
2015; Tømte et al., 2020), and the division between emergency remote 
teaching and qualitative online teaching (Bond et al., 2021; Hodges et al., 
2020); digitalization of subjects mainly focused on strategy (EU commis-
sion, 2012; Pucciarelli & Kaplan, 2016), or dataification (Kulathinal 
et al., 2020; Øvrelid et al., 2020; Elenko et al., 2015, Tangerlini & 
Leonard, 2013), and the pedagogical and epistemic consequences of this 
(Aagaard & Lund, 2019, Henderson et al., 2017, Viberg et al., 2018, 
Hermansen and Lund this volume, Tømte, and Lazareva this volume). 
Each of these areas of research gives important insight into higher educa-
tion and selected aspects of digitalization. However few, if any of these 
studies, take the more integrated perspective on the relationship between 
the development of a more flexible and innovative digital infrastructure 
that includes both heavy- and lightweight IT and the development of 
content and resources in the subjects. 

The implication is that we build on this insight but extend and refor-
mulate how educational issues and subject issues converge and transform 
higher education. Our research question was how can we conceptualize 
and manage dual digitalization. We start by discussing the conceptual-
ization.
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How Can We Conceptualize Dual Digitalization? 

We conceptualize dual digitalization by our framework (Fig. 3.1). We 
define dual digitalization as the process by which educational issues converge 
with digital subjects, enabled by boundary resources and data. 

We argue that the convergence of the two streams led to a digital trans-
formation of higher education, and finally established a digital learning 
space, integrated by boundary resources. This happened through two 
steps. First, when the Norwegian government, at the outbreak of the 
Covid-19 pandemic, closed down the country on March 12, 2020, the 
University of Oslo needed to respond quickly. The emergency reaction 
(Bond et al., 2021; Hodges et al., 2020) meant using the lecture material 
that we had on the subject matter, as well as using lightweight systems 
such as zoom to communicate the subject matter. The central IT unit 
(USIT) integrated zoom and outlook to reduce the barriers of online 
teaching. Lightweight systems like Zoom are easy to adopt. Gradually 
a reconfiguration of educational modes into a more qualitative hybrid 
model was made possible. 

The transformation lies in the institutionalization of this convergence, 
which does not merge the two streams, but rather integrates them. Some 
researchers have warned against this conclusion, arguing that digital tech-
nologies are used gradually and pragmatically by the students and that 
there is no transformation (Henderson et al.,  2017). We argue here that 
this was true before the corona crisis, and in the period right after the 
covid-19 lockdown, but that the rapid development during 2020 has 
created lasting and transformational changes. In contrast to the digital 
transformation of business organizations, which focuses on new busi-
ness models (Vial, 2019), transformation of universities is more about 
relationships, and a redefinition of academic domains. 

What is being transformed? 
First, we argue that the converged infrastructure and the new practices 

change the relationship between students and teachers, by a redefinition 
of roles. The traditional 2 × 45 minutes lecture is less central and is being 
replaced by shorter, often pre-recorded video sessions. With many digital 
resources at hand, the role of the teacher will be less direct teaching and 
more of a facilitator of resources. This is in line with predictions of digital 
organization (Snow et al., 2017). However, we fully agree with Dick et al. 
(2020) who observed that the increased dependence on online platforms 
for course management and video conferencing requires these systems to
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be as seamless, and inclusive as possible, and added, “The environment 
in which online classes are offered must be robust enough to be seen to 
equal that provided face-to-face” (Dick et al., 2020, p. 252). 

Second, the campus is changing from a physical location to a hybrid, 
where the digital classroom will be a permanent feature. The conse-
quences of this remain to be seen, but perhaps the social arenas and 
personal supervision will be the key affordances of the physical campus. 

Third, the increased access to algorithms and data is changing most 
subjects, in various ways, even redefining the domain. The increased 
importance of data may also indicate that data science is developing into 
a foundational discipline. 

Theoretically, dual digitalization is a duality that grasps the intercon-
nectedness between digitalization of education and digitalization of the 
subjects. While the first concentrate on the pedagogical and commu-
nicative flow of educational issues, the second focus on the incremental 
dataification of subjects. The two streams thus have complementary inter-
ests and adaptive abilities. Thus, we see dual digitalization as a duality of 
interdependent although analytically distinct elements. 

How Can We Manage Dual Digitalization? 

We have argued above that digital transformation of higher education is 
different from digitalization of businesses. For leaders and teachers, there 
are several challenges, but also opportunities. While some researchers 
have been critical of the lack of strategic management of higher educa-
tion (Rodríguez-Abitia & Bribiesca-Correa, 2021), the rapid response 
to the Covid-19 crisis shows a way forward. And although there is 
tension between top-down (of educational issues) and bottom-up (digital 
subjects) approaches (Pucciarelli & Kaplan, 2016), our findings show that 
this tension is sound and should be leveraged. However, it should be 
supported by careful design and implementation of boundary resources. 
In addition, universities are different in its operation and such vari-
ants would need to be included in the strategic development of each 
institution. 

We summarize the key issues in four points. First, the educational 
processes should be centralized and standardized, while digital subjects 
should remain decentralized and run by the academic groups, as indicated 
in the framework, Fig. 3.1. However, the digital infrastructure should 
appear seamless.
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Second, boundary resources, connecting logistics and subjects, and 
providing access to data should be centralized and standardized. It is 
expensive and inefficient to do this locally. The consequences of centrally 
governed boundary resources logically add a lot of burden on the central 
IT unit. Moreover, the boundary resources must connect the user-
oriented services with a digital platform core that stores and maintains 
all the data. To reach this maturity level, the tension between global and 
local IT resources needs to be reduced (Bygstad et al., 2019). 

Third, the shared digital learning space is still fragmented and creates 
grave difficulties in facilitating qualitative education based on principles 
of interaction. The shared digital space, thus, should, for pedagogical 
reasons, be more integrated. This probably requires a platform struc-
ture that can facilitate the integration between different physical-hybrid 
learning spaces in such a way that the distinction is reduced. 

Fourth, research data management is needed to more carefully enable 
data-driven decision-making, but should be organized as a collaborative 
effort. The TSD solution is a good example since it demonstrates how 
platforms can facilitate the management of massive amounts of data. 

Conclusion 

In summary, this paper explores the concept of dual digitalization. We 
define dual digitalization as the process by which education converge with 
digital subjects, enabled by boundary resources and data. First, we increase 
the understanding of the phenomena of dual digitalization by empha-
sizing its role in changing the relationship between student and teacher, 
its role in the hybridization of the digital and physical at the campus, and 
the role of dataification in changing the subjects. Second, we describe 
how dual digitalization can be managed. The logistics process should be 
centralized while the knowledge-oriented processes should be decentral-
ized. Then, we find that the convergence of the two processes requires 
appropriate boundary resources, to create the digital learning space.



3 DUAL DIGITALIZATION: A FRAMEWORK FOR DIGITAL … 71

References 

Aagaard, T., & Lund, A. (2019). Digital agency in higher education: Trans-
forming teaching and learning. Routledge. 

Awre, C., Baxter, J., Clifford, B., Colclough, J., Cox, A., Dods, N., & Zawadzki, 
M. (2015). Research data management as a “wicked problem.” Library 
Review, 64, 356–371. 

Berman, F., Rutenbar, R., Hailpern, B., Christensen, H., Davidson, S., Estrin, D., 
Franklin, M., Martonosi, M., Raghavan, P., & Stodden, V. (2018). Realizing 
the potential of data science. Communications of the ACM, 61, 67–72. 

Blayone, T. J. B., Mykhailenko, O., Kavtaradze, M., et al. (2018). Profiling 
the digital readiness of higher education students for transformative online 
learning in the post-soviet nations of Georgia and Ukraine. International 
Journal of Educational Technology in Higher Education, 15, 37. 

Bond, M., Bedenlier, S., Marín, V. I., & Händel, M. (2021). Emergency 
remote teaching in higher education: Mapping the first global online semester. 
International Journal of Educational Technology in Higher Education, 18(1), 
1–24. 

Bygstad, B., Øvrelid, E., & Oftedal, L. (2019) A National Digital Infrastructure 
for Higher Education, presented at NOKOBIT conference. 

Clark Burton, R. (1983). The higher education system: Academic organization in 
cross national perspectives. University of California Press. 

Crawford, J., Butler-Henderson, K., Rudolph, J., Malkawi, B., Glowatz, M., 
Burton, R., Magni, P., & Lam, S. (2020). COVID-19: 20 countries’ 
higher education intra-period digital pedagogy responses. Journal of Applied 
Learning & Teaching, 3, 1–20. 

Daniel, B. K. (2018). Reimaging research methodology as data science. Big Data 
Cogn. Comput. 2018, 2(1), 4. 

Dick, G., Akbulut, A.Y., & Matta, V. (2020). Teaching and learning transforma-
tion in the time of the Coronavirus crisis. Journal of Information Technology 
Case and Application Research, 1–13. 

Elenko, E., Underwood, L., & Zohar, D. (2015). Defining digital medicine. 
Nature Biotechnology, 33, 456–461. 

European Commission (EC). (2012). Rethinking education: Investing in skills for 
better socio–economic outcomes. 

Ghazawneh, A., & Henfridsson, O. (2013). Balancing platform control and 
external contribution in third party development: The boundary resources 
model. Information Systems Journal, 23, 173–192. 

Hanseth, O., & Lyytinen, K. (2010). Design theory for dynamic complexity 
in information infrastructure: The case of building internet. Journal of 
Information Technology, 25(1), 1–19.



72 E. ØVRELID ET AL.

Henderson, M., Selwyn, N., & Aston, R. (2017). What works and why? Student 
perceptions of ‘useful’digital technology in university teaching and learning. 
Studies in Higher Education, 42, 1567–1579. 

Henfridsson, O., & Bygstad, B. (2013). The generative mechanisms of digital 
infrastructure evolution. MIS Quarterly, 37 (3), 907–931. 

Hodges, C. B., Moore, S., Lockee, B. B., Trust, T., & Bond, M. A. (2020). The 
difference between emergency remote teaching and online learning. 

Horrigan, John. B. (2016). Digital readiness gaps. Pew Research Center. 
Kaplan, A. M., & Haenlein, M. (2016). Higher education and the digital revolu-

tion: About MOOCs, SPOCs, social media, and the cookie monster. Business 
Horizons, 59, 441–450. 

Kim, H. J., Hong, A. J., & Song, H. D. (2019). The roles of academic engage-
ment and digital readiness in students’ achievements in university e-learning 
environments. International Journal of Educational Technology in Higher 
Education, 16, 21. 

Kulathinal, R.J., Yoo, Y., & Kumar, S. (2020). The bits and bytes of biology: 
Digitalization fuels an emerging generative platform for biological innovation. 
In: Handbook of digital innovation (pp. 253–265). Edward Elgar Publishing. 

Laterza, V., Tømte, C. E., & Pinheiro, R. T. (2020). Digital transformations 
with “Nordic characteristics”? Latest trends in the digitalisation of teaching 
and learning in Nordic higher education. Nordic Journal of Digital Literacy, 
15(4), 225–233. 

Lowenthal, P., Borup, J., West, R., & Archambault, L. (2020). Thinking 
beyond Zoom: Using asynchronous video to maintain connection and engage-
ment during the COVID-19 pandemic. Journal of Technology and Teacher 
Education, 28, 383–391. 

Martin, L., & Tapp, D. (2019). Teaching with Teams: An introduction to 
teaching and undergraduate law module using Microsoft Teams. Innovative 
Practice in Higher Education, 3(3), April. 

Øvrelid, E., Grøttum, P., & Westbye, H. (2020). Digital strategies in Higher 
Education: A comparative study of digitalisation at law and medicine. 
European Journal for Higher Education IT. 

Pettigrew, A. M. (1985). Contextual research and the study of organizational 
change processes. In E. Mumford (Ed.), Research methods in information 
systems (pp. XX). North-Holland. 

Pucciarelli, F., & Kaplan, A. (2016). Competition and strategy in higher educa-
tion: Managing complexity and uncertainty. Business Horizons, 59, 311–320. 

Rodríguez-Abitia, G., & Bribiesca-Correa, G. (2021). Assessing digital transfor-
mation in universities. Future Internet, 13, 52. Online. https://doi.org/10. 
3390/fi13020052

https://doi.org/10.3390/fi13020052
https://doi.org/10.3390/fi13020052


3 DUAL DIGITALIZATION: A FRAMEWORK FOR DIGITAL … 73

Sam, C., & Van Der Sijde, P. (2014). Understanding the concept of the 
entrepreneurial university from the perspective of higher education models. 
Higher Education, 68, 891–908. 

Selwyn, N. (2016). Digital downsides: Exploring university students’ negative 
engagements with digital technology. Teaching in Higher Education, 21, 
1006–1021. 
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in a New Learning Space 
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Introduction: Digital Transformation 

and New Learning Spaces 

In the Nordic countries, significant digital transformation that impacts 
the learning spaces has been observed in schools. This means that 
student teachers are expected to become professionally digitally compe-
tent, meaning to gain proficiency in general digital competence as well as 
subject-specific professional digital competence and professional knowl-
edge and skills (Kelendric et al., 2017; Tømte et al., 2015). The present 
study sets out to explore one unique classroom, Undervisningsverkstedet
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(‘teaching lab’, henceforth abbreviated as UV) which constitutes a newer 
initiative within teacher education at a Norwegian university. UV includes 
a location and resources for varied student-active teaching and to foster 
professional digital competence (PDC). The location has flexible furnish-
ings and includes resources such as interactive whiteboards, programming 
and coding equipment, software and apps for gaming, tablets, drones, 
podcast equipment, scissors, crayons, and pipe cleaners. As a campus-
based physical learning space, the UV can facilitate the preparation of 
student teachers for their future profession. In an international context, 
this type of classroom is known as a ‘future classroom lab’ and was initi-
ated by policymakers of the European Schoolnet1 back in 2012. The 
objective was to develop skills and competences for the future through 
the exploration of new learning methods in new learning environments 
(Göçen et al., 2020; Sardinha et al., 2017). Moreover, this initiative aimed 
to foster active student teaching and learning through redesigning the 
classroom environments to include various activity zones for different 
teaching and learning activities, such as focusing on distinct subjects or 
themes or exploration, production, feedback, and presentation (Arstorp, 
2018). Since their advent in 2012, these types of classrooms have spread 
across Europe, yet they mostly target schools and libraries (Sardinha 
et al., 2017). However, in 2022, most Norwegian higher education insti-
tutions (HEIs) that offer teacher education have established this type 
of learning environment for student teachers and teacher educators as 
an integrated part of their campus-based learning environments. Similar 
initiatives have been observed across the Nordic countries, for example, 
the FCLab serves as a nationwide network of future classroom labs in 
Finnish HEIs and teacher education programmes. In Denmark, an FCLab 
is hosted by the Educational Resource Centre and the Department of 
Didactics and Digitization at University College Copenhagen. Despite the 
various technical and practical solutions for the design and organisation 
of these classrooms, they share some common features: (1) serving as a 
place for challenging the traditional roles of teachers and students, (2) 
having different zones that allow for practicing various pedagogical ideas, 
(3) employing student assistants to manage the space and support the 
pedagogical and technological needs of the users, and (4) inviting estab-
lished teachers from the district to come to try out new tools and devices

1 The European Schoolnet includes 33 European Ministries of Education that aim to 
bring innovation in teaching and learning to key stakeholders (http://www.eun.org/). 

http://www.eun.org/
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for teaching and learning, thereby becoming ‘a resource for the commu-
nity and not just teacher education’ (Arstorp, 2018, p. 2). Nonetheless,  
there is still limited research on how these new classroom organisations 
are perceived and used by teacher educators, student teachers, and local 
schools. This chapter aims to explore teachers’ perceptions on the promo-
tion of professional digital competence for student teachers in this new 
learning space/classroom. 

Our two guiding research questions are: (1) how teacher educators 
plan to use UV as part of their teaching and (2) what they expect students 
to learn in this type of learning space/classroom. The work presented here 
derives from a broad study with various types of data, including observa-
tions of four UV sessions, each with a different group of 15–16 student 
teachers, interviews with the three teacher educators who accompanied 
the students, and interviews of the three student assistants employed at 
UV. This chapter is focused on the interview data obtained from the three 
teacher educators. 

The Digital Transformation 

of Teacher Education in Norway 

In Norway, teacher education programmes are provided by HEIs, which 
follow national guidelines for teacher education for primary, lower, 
and upper secondary education. Moreover, these programmes ought 
to address the ability of student teachers to critically assess when and 
how information and communication technology (ICT) should be used 
to promote learning and support learning outcomes. Student teachers 
should also be taught about ethical and legal issues such as copyright and 
privacy issues (Kelendric et al., 2017). Teacher education institutions are 
facing many challenges in trying to provide future teachers with all the 
skills that together constitute professional digital competence (Lindfors 
et al., 2021; Olofsson et al., 2021). Moreover, the national authori-
ties have high expectations for teacher education programmes and their 
capability to meet these new dimensions of the teacher role (Arstorp, 
2021). One initiative is the creation of this new type of technology-
rich classroom, which follows the guidelines and templates of the Future 
Classroom Initiative from the European Schoolnet (Arstorp, 2018; Göçen  
et al., 2020).
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Undervisningsverkstedet 

as a Future Classroom Lab 

The UV constitutes one higher education institution’s interpretation of 
a future classroom lab. FCLab classrooms usually have different zones to 
enhance various teaching and learning activities, such as distinct subjects 
or themes and techniques of exploration, production, feedback, and 
presentation. At the UV, these zones are called ‘stations’ that students 
may move between, either randomly or by following a plan. The UV 
includes flexible furnishings, including tables and chairs with wheels, that 
can be easily rearranged for diverse purposes. Nonetheless, the room 
is often set up with predefined stations maintained by the staff of the 
Faculty of Teacher Education responsible for the room. Each station 
offers distinct resources that students can familiarise themselves with. 
Figure 4.1 demonstrates some of the resources provided by the UV. 

The learning environment that the UV offers is designed to help 
students understand student-active learning in detail through their own 
experience and practical testing of various resources. Practical testing of 
various resources and the associated reflections can increase understanding 
of the knowledge domain in question and strengthen didactic reflections 
(Rands & Gansemer-Topf, 2017). Such practical experiences are central 
to how both students and teachers evaluate further use of resources in the

Fig. 4.1 Undervisningsverkstedet (Source https://my.matterport.com/show/? 
m=1oCzzy1FxpD) 

https://my.matterport.com/show/?m=1oCzzy1FxpD
https://my.matterport.com/show/?m=1oCzzy1FxpD
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classroom setting. While the UV can be used by students for individual 
activities, the collaboration element is an integral part of the designed 
learning environment. The ‘open-space’ characteristic of the UV also 
facilitates interaction across the room. 

Undervisningsverkstedet and Future 

Classroom Labs as Learning Spaces 

To understand the learning potential that comes with the FCLab and 
UV, it is worth looking at the emerging research that addresses so-called 
‘learning spaces’ (Donkin & Kynn, 2021; Ellis & Goodyear, 2016). These 
multidisciplinary studies explore how various environments and contexts 
influence learning. Ellis and Goodyear (2016) suggest three practical 
and two theoretical arguments for promoting research that addresses the 
implications of physical environments for learning. The first practical argu-
ment is that after the emergence and spread of Massive Online Open 
Courses (MOOCs) and the related investments in digital infrastructure 
for providing them, there is a renewed interest in understanding the use 
of physical space in HEIs for teaching and learning. According to Ellis and 
Goodyear, it might be worth further exploring the benefits of learning in 
various physical environments compared with online offerings. While their 
paper was published in 2016, Ellis and Goodyear’s argument became even 
stronger after HEIs around the world started puzzling with the ‘emer-
gency remote teaching’ caused by the pandemic. One key issue has been 
the advantages and challenges of online teaching for teachers without 
prior experience, and another is the benefits of campus-based teaching 
and learning (Bond et al., 2021; Karakaya, 2021). 

In the second practical argument, Ellis and Goodyear (2016) state that 
the increasing number of students accessing HEIs requires better use of 
the physical space of a campus, which again leads to exploring how digital 
technology may ameliorate this situation. In addition, the growing diver-
sity of student populations together with a pedagogical shift towards more 
student-oriented teaching methods has put pressure on the use of campus 
physical spaces (Boys, 2015). Their third practical argument suggests that 
it could be interesting to investigate how the physical organisation of a 
campus may foster a closer connection between research and teaching 
(Furlong, 2012). 

In their first theoretical argument, Ellis and Goodyear (2016) suggest 
that the learning spaces in higher education remain under-researched
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and that the existing research has limited theoretical grounding. They 
also recommend that higher education researchers look to the existing 
research regarding learning spaces within school systems. We believe this 
second theoretical argument is particularly relevant for our research on 
teacher education as we observe students being educated to become 
schoolteachers who will teach in the physical environments of schools. 
In the Nordic countries, digital transformations are apparent in schools 
and other forms of compulsory education and certainly impact their 
learning spaces. Student teachers are expected to become ‘professional 
digital competent teachers’ (Kelendric et al., 2017; Tømte et al., 2015) 
and the UV as a campus-based physical learning space may facilitate the 
preparation of student teachers for their future profession. 

The distinction between studying and learning is important to 
consider when describing learning spaces. The term studying focuses on 
students enacting their role as students and fails to address the question of 
whether the students are achieving any specific learning outcome whereas 
the term learning is focused on understanding, acquiring a skill, or some-
times even changing attitudes. Ellis and Goodyear (2016) argued that 
university spaces should not only accommodate studying but also support 
effective learning. Another observation from recent studies on classroom 
design is that the resources within an environment, such as various digital 
devices, can enable engagement and collaboration (Jeong & Hmelo-
Silver, 2016). Following this, researchers have suggested that learning 
outcomes can be improved by investing in technology-enabled collabo-
rative learning spaces for professional educational study programmes, as 
engagement and a sense of professional practice are enhanced by active 
learning in technology-rich learning environments (Donkin & Kynn, 
2021). For professional educational programmes, such as teacher educa-
tion, this can help student teachers gain insight into how to develop as 
professionals in their teaching with digital resources. 

Ellis and Goodyear (2016) have also been influential to our work in 
how they, inspired by Sfard (1998) and Paavola et al. (2004), metaphor-
ically approach learning spaces as either learning as acquisition (Sfard), as 
participation (Sfard), or as knowledge creation (Paavola). For example, 
thinking of learning spaces solely within the acquisition metaphor would 
limit their use for just enabling the acquisition of knowledge and skills. 
With this approach, bringing student teachers to the UV would not neces-
sarily provide them with any practical experience other than testing out 
diverse tools and resources. Using the participation metaphor, on the
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other hand, would allow the space to be used both for ‘enabling social 
and/or epistemic practice’ (Ellis & Goodyear, 2016, p. 8) and learning 
how to use available the tools and resources that are involved in the 
actual practices. In our study, this could mean the methods that student 
teachers use to master diverse tools and digital resources to experience 
how schoolteachers can develop professional digital competence. We also 
suggest that joint reflections between student teachers and their teachers 
may contribute to new insights. 

Learning as knowledge creation suggests the creating of new tools 
and understanding how ‘to build or reconfigure work/learning spaces’ 
(Ellis & Goodyear, 2016, p. 8). In the UV, an example of this approach 
could be when a student teacher constructs a new resource (e.g., podcast, 
videos, apps) that they can use in their own student teaching, as part of 
their education, or with future pupils as schoolteachers. Our analyses are 
inspired/influenced by these three metaphors for learning. 

Research Approach: Student Teachers 

with Their Teachers in the UV 

As part of a campus seminar, teacher educators brought their first-year 
student teachers to the UV. The students were divided into groups of 
15 that each spent one hour in the UV. The aim was to familiarise the 
students with this new learning space/classroom. The students were just 
five weeks into their teacher education programme and were yet to attend 
their first work-based period in schools. Due to the Covid-19 pandemic, 
half of them had only met online prior to this day on campus, while the 
other half had had campus-based lectures and seminars from the start of 
the course. They had their UV sessions in these existing groups, meaning 
that the two groups only met face-to-face that day while the two groups 
had met several times on campus prior. The teachers did not further 
divide the students before they entered the room; they formed groups 
spontaneously, according to their interests, at the stations prepared for 
them. 

These sessions at the UV had an open character in that the students 
were allowed to choose among the suggested stations. They did not 
receive any rigid task or instruction from the teacher or the assistant on 
what type of conclusion or product they were expected to achieve when 
the session ended. Instead, they were free to choose how to explore and 
use the selected tools at hand. Each station included brief instructions
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on how to start working with the tools and devices and suggested a few 
tips that could help the students explore their functionality. The student 
assistant and the teacher were always available for help. 

After the sessions, we interviewed the teachers who came with their 
students. The two main reasons we wanted to learn the teachers’ perspec-
tives and their motivations for bringing their students to the UV were 
because the UV is new at our university, and to our knowledge, they 
came without guidelines for their students on how to use UV. 

Teacher Interviews 

The three teachers interviewed were all affiliated with a joint peda-
gogy course for first-year students within a teacher education programme 
(5th–10th grade) at the university. The teachers had varied academic 
backgrounds; one (T2) had previously worked as a schoolteacher, while 
the other two had not. The interviews were semi-structured. The first 
teacher was interviewed both prior to and after the UV session. The 
second and third teachers were interviewed only after the visit to the UV. 
The rationale for selecting these teachers was because none of them had 
‘specialised’ in UV as a learning space but all were positive about using it 
with their student teachers. 

The introductory part of the interview included questions about the 
teachers’ expectations for the UV session in terms of the students’ 
learning outcomes. The main part of the interview was developed around 
the model of inquiry-based learning, and the questions focused on such 
aspects as the opportunities students receive for inquiry, collaboration, 
and reflection while working in the UV. It also included questions 
about how students were prepared and guided during the session. The 
concluding part of the interview included questions that encouraged the 
teachers to reflect on the outputs of the session. 

The teachers provided their informed consent prior to the interviews. 
The interviews were recorded and later transcribed. Data from the inter-
views were coded by both researchers following the content analysis 
approach (Krippendorff, 2018). We read the interview transcripts with 
different reading techniques, such as wide and narrow reading (Krippen-
dorf, 2018); based on this, we developed several categories that emerged 
as relevant to the overall aims and scope of our study, such as initial 
plans for the session, expected outcome from the session, perspectives 
on collaboration, use of digital technology, and the like. As part of a
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later close-reading process, we identified subcategories to give more detail 
to the larger categories. For example, in the category regarding initial 
plans for the session, we identified several subcategories like ‘having fun’, 
‘learning about the UV and its resources’, and ‘exploring the new devices 
and tools used in schools’; likewise, subcategories were developed for 
the category of expected outcome. The process, categories, and subcate-
gories were discussed and agreed upon by both researchers and thus serve 
as empirical contributions to our research questions. In the following 
sections, we will elaborate on these findings. The quotations have been 
translated from Norwegian to English by the authors. 

The Teachers’ Plans for the UV 

Session with Their Student Teachers 

The three teachers (T1, T2, and T3) accompanied distinct groups of 
student teachers to the UV. Even though the sessions were jointly coor-
dinated and planned by all three teachers, the interviews revealed that 
their individual plans for the sessions varied. For example, they expressed 
slightly different perspectives on the organisation of the physical learning 
space, how they wanted their students to use the UV, and their own role 
as teachers while visiting the UV. The following sections elaborate on 
their views of these three aspects. 

Teacher Perspectives on the Physical Learning Space, Stations, 
and Available Resources 

None of the teachers were involved in the initial dialogue regarding which 
resources and tools should constitute the stations for the sessions with this 
cohort of student teachers. T3 commented that the UV accommodates a 
lot more creativity and flexibility than the usual classrooms in the univer-
sity, e.g., that it is easy to move the furniture around to facilitate group 
work, which is often problematic in typical classrooms. Yet, when in the 
UV, T3 observed that the available stations and their devices did not fully 
meet her expectations, and she would have preferred additional devices: 

Yes, I would have liked for them to try the VR since they really wanted 
to, and I also wanted them to try the green screen. Neither were available, 
nor was the 3D printer. I think many of them would have enjoyed trying 
more, especially the green screen, because it can be linked to absolutely 
everything.
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Thus, it appears that T3 wanted her students access to explore more 
devices than those that were selected for the UV session, and she saw the 
specific devices that she mentioned as being highly relevant and/or attrac-
tive for them or herself. This was not the case for T1 and T2, who were 
both content with the available stations and the devices attached to them. 
Moreover, T1 considered the pre-selection of the stations suitable due to 
time constraints, saying, ‘there are so many stations that students will not 
have time enough to visit all of them during this first session’. Time limi-
tations were also addressed as a challenge when offering students access 
to various stations. T1 said, ‘Now they had to choose two stations. When 
I’ve come before, we had them try more stations, but it has to do with 
time’. 

Exploring the UV with an Inquiry-Based Learning Approach 

All three teachers highlighted that they wanted the students to approach 
the UV and its stations with an inquiry-based learning approach, and T3, 
pointing out that the UV as a learning space itself offers this type of 
approach, said, ‘The UV is exploratory in its nature […]. We certainly do 
not have that in a seminar room’. While an explorative and inquiry-based 
approach is grounded in interests and curiosity towards new situations 
and/or resources, the teachers had slightly different perspectives on this 
type of approach. All three teachers underscored that the explorative, 
inquiry-based, and playful approach towards digital resources and UV 
as a learning space is especially important for first-year students. T2 did 
not push the students in any clear direction but rather chose to let 
them explore the possibilities and constraints that come with this type 
of learning space. The aim was to observe how they engaged with the 
resources and to help them reflect on why they did so. For example, 
students with interest in gaming chose the gaming stations, and students 
interested in media production chose the podcast station. T1 observed, 
‘there are so many stations that not everyone can attend all of them. 
That’s why it’s a bit individual. They can choose what they think is inter-
esting’. However, after the first round, and before the students were to 
select a new station, T3 chose to guide the students’ next steps. When 
the second round started and the students were to select new stations, 
T3 motivated them to choose differently and to familiarise themselves 
with something new. T3 argued, ‘they cannot just choose the one thing 
they really want. They must experience a variety, and they will get some



4 EDUCATING FOR PROFESSIONAL DIGITAL … 87

time for that at each station. Everyone will have access to five stations’. 
In contrast, T1 maintained the students’ availability to choose stations 
according to their own interests, without any steering from her, and did 
not consider their choices as a problem at all: 

Those who wanted one thing went there, and those who wanted another 
went there. And it continued like that for one round after another. It went 
so smoothly that I have not reflected on it. One would think it could be a 
problem, but it has not been. If one station is full, they see it and adjust. 
Yes, it has just fixed itself. 

Nonetheless, T3 said that by maintaining this perspective, students may 
end up with just doing what they like to do, and not challenge themselves 
to learn something new. This approach may hold students in the role 
of pupils, instead of future teachers, and T3 sees her duty as a teacher 
educator to raise awareness about changing roles and perspectives. Inter-
estingly, none of the teachers stressed how the UV as a learning space may 
foster/motivate this inquiry-based learning, other than claiming that the 
UV fosters ‘an explorative approach’ (T3). We believe that this experience 
might be interesting for the students and their teachers to reflect upon. 
T3 touches on this when she talks about how she could have prepared 
her students for their UV session as a collaborative event, rather than as 
individual for each student, and whether this could have triggered a more 
collective inquiry-based approach and experience: 

I think I should have prepared my group to collaborate. Because I had not 
done that. It might have been different then. Maybe I could have talked 
a little more with them about it being exploratory, so not just going in as 
students to have fun. 

Nevertheless, the students paid attention to their peers’ activities across 
the stations. This was possible due to the open-space and organisa-
tion of the stations across the room. Here, T3 noted that the students 
were curious about what their peers were doing, especially when there 
was laughter across the room. Unfortunately, movement around the 
classroom between stations was limited due to the Covid-19 restrictions. 

The time students spent in the UV was primarily used for the inquiry-
based activity itself, while most of the reflection took place in later 
classroom sessions. In her classroom teaching, T1 facilitated students’
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reflection on the devices they experienced in the UV and how they could 
be helpful for teaching the students’ specialisation subject, both during 
their student teaching and in their future work as teachers. T1 noted that 
a short reflection round was carried out at the very end of the UV session, 
but that reflection was more for concluding than extending. T3 believed 
that the UV sessions could be improved by connecting them more directly 
to pedagogical concepts, e.g., inductive and deductive learning. T3 also 
said that the reflection could be improved by, for example, giving students 
questions to guide them while working. In general, T3 thought it would 
be beneficial for students to receive a concrete task that would make their 
work more focused. 

All three teachers agreed that the UV should be used more often 
during a semester and not just as a one-time experience. They suggested 
that it would be a useful hands-on addition for seminars on specific topics 
(e.g., class leadership or station teaching). 

Teacher as Facilitator or Spectator? 

The teachers approached their students differently while in the UV. While 
T1 and T2 held themselves in the background and let students move 
around to choose stations as they liked, T3 was more actively involved in 
their station choices and motivated them to choose ‘something new’. T2 
explained that her reason for staying at the back was that she wanted 
the students to explore the devices without intervention, saying, ‘It’s 
better that I just put myself in the background. They often get a little 
uncomfortable when we’re there, right? They become a little different’. 

While the teacher interviews did not provide any direct information on 
their own PDC, it might be worth considering whether T1 and T2, who 
kept in the background and left the experiences to students (with some 
limited support from student assistants), themselves have limited expe-
rience with the digital technologies available at the stations. Compared 
with T3, they were less critical of the actual devices and tools available, 
and they were also less involved in how their students oriented themselves 
in the UV. Our data do not give any clear answers to this, but it might 
be interesting to investigate whether—or how—teacher educators’ own 
PDC impacts their approach towards using the UV.
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Teachers’ Expectations of How 

Students Are To Learn in UV 

While all three teachers shared an overall understanding of the purpose 
of the session, namely for students to learn about the UV as a learning 
space, other motivational factors for bringing them emerged during the 
interviews. Those were (a) to engage with the digital technology and 
devices available in schools, (b) to prepare them for their first student 
teaching placement, (c) to enhance their pedagogical–technical compe-
tence, and (d) to simply have fun and socialise. In the next paragraphs, 
we will elaborate more on those motivations. 

How Can the UV as a Learning Space Promote Collaboration 
and Socialising? 

T1 and T2 underscored the importance of their first-year students having 
fun in this first UV session. Their main argument for this was the 
pandemic-caused limited access to campus-based socialisation. One said, 
‘[…] just having fun together is important. It does not always have to 
be linked to subjects. It’s possible to have subgoals and get to know each 
other. They have just started’. T1 and T2 further supported this by saying 
that the students had told them they enjoyed being in the UV ‘for fun’. 
As previously mentioned, T3 was more hesitant to this open approach, 
and she would prefer her students to have some tasks while in the UV, 
since this could have triggered reflection about the benefits of the UV as 
a learning space: 

I actually think they would have gotten more out of that session if they 
had been given a task. Not one they should answer in writing, but a task 
that had made them think a little more while they were doing things. 
They probably had a bit of a ‘fun room’ attitude when they went in. Yes, 
that’s it. You’re supposed to have fun there somehow. But maybe with a 
little more framework and some requirements, they can think about some 
concepts that they should be able to articulate afterwards. I think they 
would have gotten more out of it. 

T3 exhibited a more thoughtful approach towards the UV as a learning 
space. She tried to connect the session to her students’ teacher education 
programme in terms of improving their digital proficiency and demon-
strating how the UV may enhance their reflections on their roles as future



90 C. E. TØMTE AND A. LAZAREVA

professional digital competent teachers. Moreover, T3 underscored the 
value of the UV as a learning space for students to get a taste of how to 
organise classrooms to foster collaboration and learning dynamics: 

It is a room that invites creativity and I think it is the flexibility, that there 
are wheels on both chairs and tables, and you can move around. This is super 
important in relation to cooperation and in relation to being able to think 
a little outside the box. 

Exploration of New Digital Devices and Tools Used in Schools 

All three teachers highlighted how the UV as a learning space with a 
variety of devices and resources may help students learn about digital tech-
nologies in schools. They also agreed that it is important for students to 
visit the UV before their first student teaching placement, so that they 
can prepare themselves for how technology-rich classrooms may look. T1 
said, ‘There are many fine technological things in school. Therefore, this 
visit has been scheduled before the internship period’. T2’s perspectives 
align with T1 as she claims: 

We started discussing what they [students] learn in practice at schools, and 
what they learn when they are at [name of the university]. I think it is 
important that they should know a little about what exists in schools, and 
not feel that they are lagging in relation to the field of practice. Even if 
the students are young, and it is only a few years since they went to school 
themselves, a lot has happened [in the schools]. 

T3 presents a more nuanced view on the digital state in schools, in that 
not all schools are fully equipped with digital technologies. She states that 
‘The [digital] equipment in the UV does not exist in Norwegian schools 
in general. Of course, some schools have invested in some equipment, 
but others have not’. She also commented on how the student assistants 
working in the UV helped the students to see how they can improvise 
if the schools they work at do not have the technology they planned for 
their practice. She said, ‘I think it was very nice that the student staff 
pointed out that it is possible to make a podcast with your mobile. You 
do not need a studio or microphones’. Thus, T3 added another perspec-
tive to how students may develop their PDC, namely by learning how to 
improvise when technology fails or is not available as planned for.
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T3 pointed out that the reflection at the end of the session was quite 
challenging, possibly because some of the students saw the room as a 
‘future classroom’ rather than representative of the equipment currently 
available in schools. Thus, some of the students focused on the limita-
tions rather than the possibilities of the different technologies in terms of 
their practical effectiveness in schools. The role of the student assistants 
was very important here as they emphasised how much can be achieved 
without expensive equipment. T3 also emphasised the role of the student 
assistants as role models for the first-year students to look up to. The 
student assistants were in their second or higher year of their studies. 

How to Use Digital Devices Pedagogically (and Technically) 

All three teachers highlighted how teaching with technology includes 
elements of digital and content competence crucial to the development of 
PDC. T1 said, ‘We want them to receive as much training as possible in 
how to facilitate good teaching with the help of digital technology, […] 
think carefully about why they do it, and what it is they want with it’. 
In other words, as part of their teacher training, student teachers need 
to learn about, and experience, how various digital resources work for 
pedagogical purposes. Their future professions as teachers will include 
mastering these resources and adapting them to their own teaching. Thus, 
the UV serves as an important space for becoming familiar with the educa-
tional technology that is already implemented into school contexts. The 
teachers all agreed that UV visits should be integrated into teacher educa-
tion so that active trial and error and an explorative approach towards 
digital resources become embedded in the study programme, as framed 
here by T2, saying, ‘It takes some time to master the technical sides, and 
that’s why I think it cannot be just a one-time event. It must be repeated. 
[…] We do not use things we do not feel safe about’. 

One observation is that some of the students did not see how the 
different technologies could be used for teaching their subject (which 
may have been related to the nature of the subject). This is another reason 
why T3 emphasised that the reflection needs to be more connected and 
relevant to the practice. T3 also pointed out that it is important for the 
students to first experience all of the available opportunities before they 
can make an informed judgement of whether a certain technology can be 
used purposefully in their subject.
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Discussion: New Learning Spaces 

and New Ways of Learning? 

In this chapter, we have studied a newer learning space at a university 
campus that is available for the teachers and students of a teacher educa-
tion programme, and we have discussed how teachers perceive and plan 
for the use of it. Our aim was to explore teachers’ perceptions on how to 
promote professional digital competence for student teachers in this new 
learning space/classroom. Our guiding research questions were: 

1. How do teacher educators plan for the use of the UV as part of their 
teaching? 

2. What do they expect students to learn in this type of learning 
space/classroom? 

We studied teacher educators’ perceptions about how this future class-
room lab can promote and enhance professional digital competence by 
holding interviews with three teachers who had organised sessions at 
the UV with their students. From our analysis of the interviews, we 
suggest several areas for discussion, which may lead to important prac-
tical implications when it comes to further use of the UV in terms of 
fostering professional digital competence, and to the design of inquiry-
based teaching and learning sessions. In the teachers’ plans for the 
visit to UV with their students, we observed a joint motivation for an 
inquiry-based approach and allowing for students to move around in the 
classroom without any guidelines or prepared group organisation. Two 
of the teachers planned for students to explore the tools and resources 
that they found most attractive, thereby motivating them to pursue an 
interest-driven approach, while one teacher used a more steered approach. 
This teacher was more inclined to align the UV session to the educational 
programme. 

The teacher interviews regarding their expectations for the students 
learning in the UV revealed that they expected students to familiarise 
themselves with the UV as a learning space and to try out at least two of 
the stations offered to them. They also encouraged the students to reflect 
individually and collectively on their experiences at the stations, but this 
task was given less attention due to time constraints. If we look at the 
three metaphors of learning (acquisition, participation, and knowledge 
creation) and how they can help us to understand the UV as a learning
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space, we can recognise elements of all three metaphors in the ways 
the teachers expected and experienced students’ learning in the UV. For 
example, the acquisition metaphor could be recognised when the student 
teachers managed to test out the diverse tools and resources within the 
stations without being fully capable to start using the tools. For example, 
some students were reported by their teachers as being ‘puzzled’ about 
what to do at the station rather than doing what they were expected to 
do. Nonetheless, according to the teachers, most of the students learned 
how to use the tools and resources, practised them while at the station, 
and consequently gained some knowledge on what provides (technical) 
PDC for schoolteachers. The participation metaphor may serve as a good 
description for most of the students in that the UV setting enables social 
and epistemic practice. During their visit, few students had sufficient time 
to construct new resources for later use, yet some students that attended 
the podcast station managed to produce a podcast which they saved for 
later teaching purposes. Here we might interpret their activities in the 
UV as knowledge creation in that the students were able ‘to build or 
reconfigure work/learning spaces’ (Ellis & Goodyear, 2016, p. 8).  

Conclusion: UV as a Learning Space 

that Fosters Digital Competence 

This study on the digital transformation of teacher education and the 
establishment of a new learning space such as the UV exemplifies 
how professional educational programmes may develop and change as a 
response to the digital transformation of society. It also demonstrates the 
value of campus-based learning and how this may be facilitated through 
the construction of new learning spaces. This is an important observation 
after some years of emergency remote online teaching and learning caused 
by the pandemic. Moreover, our study demonstrates that the digital trans-
formation of teacher education affects the role of the teacher and the 
syllabus, and it may also cause epistemic changes (Lund & Aagaard, 
2020). For example, our study indicates that integrating UV sessions 
with the pedagogy course could be beneficial. This could lead to the 
design of more authentic tasks that would demonstrate the relevance of 
the different educational technologies to student teachers and allow them 
to practice a chosen technology for a specific teaching objective. Instead 
of treating UV sessions as one-time unique events, the UV could be used 
several times during the semester in connection with the topics discussed
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in the actual course. Moreover, students could be asked to work at the 
UV to complete compulsory course assignments as part of the curriculum. 

This study also shows that this transformation is linked to govern-
mental guidelines and strategies on digitalisation of HEIs, as in our case 
with the national curricula of teacher education, the national strategies 
and plans on digitalisation of higher education, and the institutional 
responses to them. A key message here could be that the HEIs need 
to support the transformation with adequate digital infrastructure and 
new learning spaces that enhance active student teaching and learning, 
as in the case of future classroom labs. Teacher educators should be 
included in the planning and integration of these kinds of learning 
spaces/infrastructures and learn how these learning spaces may foster 
future PDC for teachers. If the teacher educators themselves do not 
see this potential, this expensive infrastructure may come to no good 
use. Nevertheless, this study has demonstrated the potential inventive-
ness that can come from providing digital infrastructure that allows for 
collaboration with stakeholders outside the university, such as schools, 
schoolteachers, and school owners. 
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CHAPTER 5  

Beyond Implementation: Enabling 
Sustainable Transformations of Digital 

Teaching and Learning in Higher Education 

Hege Hermansen and Andreas Lund 

Introduction 

This chapter examines the following question: What does it take to 
develop sustainable, digitally mediated teaching in higher education? The 
COVID pandemic sparked what is often referred to as the largest digitali-
sation experiment in the history of higher education. However, transitions 
to online forms of teaching were shaped by the context of the crisis. 
Higher education institutions (HEIs) had to quickly produce emergency 
solutions to maintain basic educational services. On the face of it, this was 
a highly successful operation. From a large number of countries, reports 
emerged that HEIs had managed to put in place measures that allowed
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students to continue their studies. Some notable exceptions included 
courses centred on practical skills, and contexts where the infrastruc-
ture for internet was limited (Al-Kumaim et al., 2021; Tsang et al., 
2021). Multiple concerns also emerged around academic, social and tech-
nological challenges. However, the turn to online teaching allowed a 
vast number of students to complete their studies in spite of a global 
pandemic. 

As the higher education sector is moving from a pandemic “crisis 
mode” to a “new normal”, questions are being raised about the limita-
tions of the initial move to online teaching. Some argue that the situation 
has been characterised by “solutionism”, in which responses were shaped 
by the need to provide quick fixes to a sudden crisis (Ajjawi & Eva, 2021; 
Teräs et al., 2020). During the initial months after the outbreak, key ques-
tions included which digital platforms to use, how to provide academic 
staff with the minimum level of skills to teach online, and how to engage 
students in online learning environments (Dhawan, 2020; see also special 
issue Goedegebuure & Meek, 2021). These are important issues, but in 
the heat of the moment, they appear to have been dealt with discon-
nected from broader questions about how digitally mediated teaching can 
be addressed in a long-term and more strategic perspective. 

At the time of writing, more than two years have passed since the 
global closure of HEIs. Academics are now pointing to the need for 
more sustainable approaches to enabling and enhancing digitally medi-
ated teaching and learning (Sharma & Sharma, 2021; Zuo & Miller, 
2021). This chapter is a contribution to this debate. More specifically, the 
chapter examines how the notion of sustainable transformation of digital 
practices in higher education can be conceptualised and point to practical 
implications for HEIs. We use the term “sustainable” to denote particular 
characteristics of change processes, in which change efforts are to some 
extent irreversible and impact multiple levels of human activity. The key 
question informing our discussion is: How can sustainable transformation 
of digital practices in higher education be conceptualised and enacted? 

We explore this question in two ways: The first is a theoretical discus-
sion where we delineate the concept of sustainable transformation of 
digital practices, building on cultural-historical approaches to teaching 
and learning with technology (Kaptelinin & Nardi, 2006; Rückriem, 
2009). Based on this discussion, we develop an analytical framework 
aimed to support empirical research and educational development.
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Second, we illustrate the value of this analytical approach with refer-
ence to the experiences of one faculty at a research-intensive university in 
Norway, with specific attention to how this faculty addressed the COVID 
crisis over a period of nearly two years. As is the case with many Nordic 
universities, this is a tuition-free, state-funded HEI located in a country 
with a high rate of digital adoption. However, its teaching practices are to 
a great extent informed by its long history of face-to-face, “traditional” 
university pedagogies, which greatly impacted the emergency response to 
the pandemic (Langford & Stang, 2020). 

Methodologically, our examination of this faculty draws on narrative 
inquiry (Mertova & Webster, 2019) to recount some key stages of the 
faculty’s work with digitally mediated teaching over a two-year period. 
The narrative is primarily based on document analysis and qualitative 
interviews with the deanship, and emerges from a broader data material 
that documents the faculty’s work during this period. Our analytical focus 
is not to evaluate whether the measures adopted were successful, but to 
trace the faculty’s effort towards transformation from crisis management 
to strategic and sustainable approaches to digitally mediated teaching. The 
narrative therefore focuses on key stages of an almost two-year trajectory 
of developmental work at the faculty, with analytical attention to how 
these efforts aimed at integrating institutional practices and organisational 
levels that typically are de-coupled in HEIs. 

Sustainable Transformations of Digital 

Practices: A Theoretical Perspective 

Theoretically, we adopt a cultural-historical perspective that emphasises 
the contextual and situated nature of technological development. We 
start by briefly outlining some implications for how we conceptualise the 
development of digitally mediated teaching and learning. 

First, the development of digitally mediated teaching and learning in 
HE is viewed not as a simple problem that can be solved via “solution-
ism” (ref), but rather as a complex and wicked problem (Bower, 2017; 
Rittel & Webber, 1973) that involves deeply conflicting motives among 
the involved actors (Engeström et al., 2022; Haapasaari & Kerosuo, 
2015; Lund & Vestøl, 2020). As e.g. Rückriem (2009) and Lund and 
Aagaard (2020) have shown, digitalisation cannot be reduced to instru-
mentalism because it transforms conditions for human activity. How we
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come to knowledge and under what conditions emerge as epistemological 
questions that accompany digitalisation. 

The definition of digital transformations outlined in Chapter 1 (cf. 
Pinheiro, Tømte, Barman, Deg & Geschwind) takes disruptions that 
trigger strategic responses as the point of departure. An implication is that 
sustainable transformation does not merely involve single initiatives aimed 
at resolving concrete challenges, for example, in the form of the introduc-
tion of new tools or increased capacity development among university 
teachers. By contrast, we use the term “sustainable” in “sustainable 
change” to indicate a more profound nature of transformation. Drawing 
upon cultural-historical theory (Lund & Aagaard, 2020), we highlight 
three further characteristics as significant of such change processes. First, 
sustainable change indicates a transformation of both the problem situa-
tion and of actors. When breaking out of critical situations, the use of 
resources (material/digital, discursive, social) involves a learning experi-
ence that leaves the actor(s) with new insights, whether transforming the 
original situation was successful or not. “Learning”, in this case, does 
not primarily denote the acquisition of a distinct knowledge or skill, but 
rather a qualitative change in how the problem situation is perceived and 
conceptualised. 

Second, sustainable change indicates a transformation that is in some 
ways irreversible. For example, irrespective of actors’ specific positions on 
the use of technology in higher education, the COVID pandemic has 
radically changed the terms of the debate about how technology should 
be used to support teaching and learning in the higher education sector. 
The terms of this debate cannot simply be “rewinded” to November 2019 
even if the corona virus is eradicated. However, whether this qualitative 
shift in discourse implies a corresponding change to educational practices 
is highly uncertain and remains an empirical question. 

Third, sustainable transformation of digitally mediated teaching 
involves the integration of multiple organisational levels and institutional 
practices of HEIs. In the Norwegian context, the development of digitally 
mediated teaching has often been driven by what we might term indi-
vidual “pioneers”, who have typically engaged in significant innovation 
but without being connected to institutional and organisational prac-
tices at their institutions. Hence, the practices they generate are prone to 
disappear with them. Longer-term, strategic change therefore requires a 
much stronger degree of embeddedness in institutional and organisational 
structures.
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To conceptualise this notion of change further, we draw upon Hede-
gaard’s notion of institutional practices (Hedegaard, 2014), which has 
been adapted for the analysis of HEIs (Hermansen, 2019). A cultural-
historical approach assumes that human and societal developments 
operate along different trajectories that intersect in complex ways. In 
HEIs, this implies that a range of developmental processes are contin-
uously being played out at different levels of the organisation, and within 
different institutional domains. Hedegaard offers an approach to analyt-
ically account for this complexity through different planes of analyses, 
recounted in an adapted version below in Table 5.1. 

Below, we outline these planes of analysis in more detail. A key point 
is that they are empirically interwoven and that change at one level is 
insufficient for sustainable transformation. On the one hand, individual 
educators will rarely achieve institutional impact beyond transient novelty 
and “pockets” of innovation at the HEI. On the other hand, change 
initiatives on the societal or institutional levels need acceptance, legiti-
macy and enactment among academic staff for new practices to take hold. 
Sustained transformation emerges from the interaction between levels.

Table 5.1 Planes of analysis 

Structure Meaning structures Empirical example 

1. Society Societal traditions Social conventions governing the purpose 
of higher education 
Political legislations such as national 
reforms, privacy regulations, procurement 
legislation 

2. Institution Institutional practices Epistemic, educational, organisational and 
governance practices of higher education 
institutions 
These practices shape how digitally 
mediated teaching is developed but can 
also be challenged by new conventions for 
digitally mediated teaching 

3. Social situation Activity settings Recurring activities in HEIs, such as 
university teachers planning, enacting and 
evaluating digitally mediated teaching 

4. Person Actions A university teacher introducing new 
digital tools and practices in a course 
module 

Source Adapted from Hedegaard (2014) 
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Societal Traditions 

Societal traditions refer to conventions that govern higher education on a 
societal level. This includes legal and political frameworks, but also soci-
etal notions about the purpose and role of HEIs. Digitalisation has to 
some extent challenged but also renewed established notions of what a 
university “is”. For example, the earlier introduction of MOOCs led to 
predictions both about the fall of the university as an institution, and 
about the democratisation of knowledge and extension of knowledge to 
marginalised groups (Rhoads et al., 2013; Whyte,  2015). Both of these 
predictions engaged with notions of what the university should be and 
how technology can challenge those assumptions. 

Institutional Practices 

Institutional practices are understood as routinised actions that are histor-
ically shaped, value-laden and reproduced through engagement with 
conceptual and material artefacts (Edwards, 2010; Hedegaard, 2014). 
In cultural-historical theory, institutional practices represent a notion 
of structure, which stands in a mutually constitutive relationship to 
human agency. These institutional practices are associated with formal 
and informal demands that provide direction for human actions (Edwards, 
2017; Hedegaard, 2014). 

We analytically delineate some key institutional practices that have 
been widely documented in research on HEIs (Becher & Trowler, 2001; 
Blackmore, 2007; Knorr Cetina, 1999; Maassen et al., 2017; Mårtensson 
et al., 2014; Stensaker,  2018). In brief, these can be summarised as (1) 
pedagogical practices related to supporting student learning; (2) organ-
isational practices regulating universities as organisations; (3) epistemic 
practices associated with developing and safeguarding knowledge; and 
(4) universities’ governance practices, which in the Norwegian context 
remain characterised by relatively horizontal structures and “soft” modes 
of governance. 

Pedagogical practices are conventions governing teaching and learning 
in higher education. They include established conceptions of “good 
teaching”, ideas about appropriate student and teacher roles, as the 
roles that digital tools should play in teaching. New digital practices 
may challenge such conventions. For example, many academics expe-
rienced that the lecture format did not work well when it was directly
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transferred to zoom. The phenomenon of “teaching to black screens” 
has been much discussed and exemplifies how digital platforms can 
fundamentally transform the conditions for social and academic inter-
action (Damsgaard, 2020; Heaton, 2020). More generally, a shift from 
face-to-face to online teaching requires the re-contextualisation—and 
potential transformation—of existing teaching practices (Royle, 2021). 

Epistemic practices refer to the practices that characterise the produc-
tion, organisation and safeguarding of knowledge in higher education 
(Knorr Cetina, 1999), and are specific to particular disciplines and 
professional fields. Existing research has highlighted how digitalisation 
of teaching and learning involves the re-contextualisation of epistemic 
practices (Lund et al., 2014). For example, in legal education, prac-
tically all data sources now appear in digital format, opening up for 
machine learning and artificial intelligence to accompany human epis-
temic work. In STEM subjects, simulations allow for work with models in 
which a high number of variables can be manipulated without any fear of 
unwanted real-world consequences. When languages go online, languages 
emerge as multimodal texts that provide opportunities and affordances 
that differ radically from linear texts. In the social sciences, the sheer 
amount of available data, often in the form of competing narratives and 
contested information (US elections and Covid vaccine debates are prime 
examples), results in the need for new forms of expertise for assessing, 
organising and analysing data. 

Thus, the need for epistemic recontextualisation is another reason 
why a linear understanding of “moving teaching online” is problematic. 
For university teachers, epistemic recontextualisation requires creative 
and constructive work with their respective knowledge domains as they 
design forms of digitally mediated teaching. However, the subject-specific 
dimension of technologically mediated teaching and learning has received 
limited attention in higher education. 

Organisational practices refer to the organisational roles and routines 
that characterise HEIs. Over the past decades, the organisational and 
administrative management of academic work has significantly increased 
in complexity. Such routines are typically justified with reference to quality 
assurance. However, it is well documented that tensions can emerge 
between the organisational and academic logics of HEIs (Shields & 
Watermeyer, 2020). One example is the introduction of quality assur-
ance systems, which has been found to become administrative systems
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that are de-coupled from academic work (Stensaker et al., 2011). This 
de-coupling of systems, which is widely documented in HE literature, 
presents a potential challenge to sustainable approaches to digitally medi-
ated teaching. If innovative practices are to have a transformative effect 
and span beyond pioneering individuals, they need to be supported by the 
organisational infrastructure of HEIs, including routines related to ICT 
support, exam regulations and the organisation of academics’ working 
hours. 

Finally, governance practices in HEIs are complex in the sense that 
historical modes of self-governance and collegial autonomy co-exist 
with formal governance structures. Educational leaders who set out 
to support collective change processes related to technology-mediated 
learning will often be in situations where they have relatively limited 
formal authority and few explicit incentives to present to teachers (Ellis & 
McNicholl, 2015). In an international perspective, academic autonomy 
remains strong in the Nordic region. Hence, the ability to navigate 
taken-for-granted conventions of informal leadership while simultaneously 
mobilising formal incentives—typically a challenging balancing act—is 
key to facilitate transformative change processes. This further complicates 
initiatives aimed at transformative change, since this balancing act requires 
a strong combination of interpersonal skills and the capacity to navigate 
complex formal and informal political systems (Fig. 5.1).

At the general level, two questions are important to conceptualise the 
role that these practices play in the development of digitally mediated 
teaching. The first question is to what extent new approaches to the use 
of technology challenge or align with existing institutional practices. This 
is likely to significantly impact developmental efforts, both in the short 
and long term. The second question is to what extent, and how, these 
institutional practices interact. Universities have for a long time been char-
acterised as loosely coupled systems (Weick, 1976), which implies that 
these institutional practices can exist somewhat independently of each 
other. However, they may also interact in ways that create tensions and 
contradictions. The characteristics of this interplay, or lack of such, can be 
important for how conditions are created for the development of digitally 
mediated teaching.
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Fig. 5.1 The intersection of institutional practices in the development of 
digitally mediated teaching (Source Authors own)

Activity Settings 

Activity settings refer to the recurrent activities that typically characterise 
HEIs. These include the planning and enactment of teaching, research 
group meetings, work in laboratories, the development of academic 
texts, and different forms of supervision. As staff and students engage 
in such recurrent activities, they simultaneously reproduce and renew 
the institutional practices of universities. The COVID pandemic signif-
icantly challenged the constitution of activity settings related to teaching. 
For example, the use of zoom drastically changed the conditions for 
teacher–student interaction, and the turn to digitally mediated teaching 
more generally altered the established routines for planning and enacting 
teaching.
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Actions 

Actions refer to the specific things that staff and students say and do 
as they go about their work at HEIs. The important point here is that 
these actions are shaped by the demands of a range of institutional prac-
tices, which are sometimes disconnected and sometimes conflicting. To 
understand how academics respond to expectations of increased digitally 
mediated teaching, we therefore need to understand how they interpret 
and respond to such demands and how they enact different forms of 
agency to shape the conditions of teaching in HEIs. 

We find Hedegaard’s planes of analysis to be useful because it provides 
a heuristic to conceptualise the intersections of different analytical layers 
of HEIs. This provides analytical depth to the more general assertion 
that HEIs are complex institutions that are notoriously difficult to change 
(Jónasson, 2016; Niedlich et al., 2020; Stensaker,  2018), also with regard 
to the development of digital practices (Aagaard & Lund, 2020; Selwyn,  
2014; Stensaker, 2018). The model also outlines the relations between 
individual agency and the institutional practices that shape how such 
recurrent activities at HEIs are carried out. This allows us to analytically 
and empirically examine the mutual interactions between structure and 
agency, and hence to examine how change occurs. Finally, attempts to 
develop digitally mediated teaching and learning can be understood as 
efforts to align divergent approaches to teaching and learning that have 
strong historical and cultural roots. Hedegaard’s planes of analysis provide 
a perspective for exploring what this work of re-alignment might involve 
for actors working in HEIs, through multi-level analysis. 

Towards Sustainable Transformations? Exploring 

Change Efforts at a Faculty of Education 

In this section, we illustrate our analytical approach through the empir-
ical example of change efforts undertaken at a Faculty of Education 
at a Norwegian, research-intensive university. At the national level, the 
Norwegian response to the pandemic was quite swift. One month 
after the lockdown, a survey showed that 80% of HE educators used 
Zoom or similar video conferencing applications, even though 70% of 
the informants had not done so previously (Langford & Stang, 2020). 
More generally, the Norwegian population broadly complied with state 
measures against the pandemic. As outlined in Chapter 1 (cf. Pinheiro,
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Tømte, Barman, Deg & Geschwind), HEIs are state-funded and offer 
tuition-free education, which also carries significance when analysing the 
Faculty’s response to the emergency. The pandemic did not constitute 
an immediate or long-term loss of revenue for HEIs. These facts corre-
spond with the image of Norway as a high trust—low accountability 
society (OECD, 2013), which can be said to characterise all of the Nordic 
countries. 

The Faculty is an interesting empirical case because it attempted to 
move away from solutionism and “quick fixes” towards more strategic 
responses to digitally mediated teaching quite early after the outbreak 
of the pandemic. We start by briefly outlining the overall context of the 
development processes carried out by the Faculty. We then discuss some 
selected change dynamics, with a view to demonstrating (a) how the 
different planes of analysis in Hedegaard’s framework interacted in this 
process, and (b) how different institutional practices informed the change 
efforts. 

Our data material on the change process at this Faculty includes rele-
vant documents, interviews with two Deans at the Faculty, six interviews 
with selected academics and a group interview with student representa-
tives. In this chapter, we zoom in on the part of the data material that 
provides the most insights into the strategic changes efforts. This includes 
relevant documents (task force reports, faculty web pages), qualitative 
interviews with two Deans at the faculty, and participant observations of 
meetings conducted by different task force groups that worked towards 
developing digitally mediated practices at the faculty after the outbreak 
of the pandemic. Relevant documents and other documentation include 
a Canvas space for the entire Faculty (an outcome of the first task force), 
which aimed to support the exchange of digital approaches to teaching 
and learning; the final report written by the second task force, which 
responded to the call by one of the Deans for more strategic approaches 
to digitally mediated teaching; and the web site of a Faculty support unit 
that was established to support the ongoing change efforts. Combined, 
such documentation provides insights into the strategic choices that were 
made by Faculty during the period of spring 2020 to fall 2021. The 
interviews with the two Deans were conducted in the fall of 2021, and 
generated their retrospective reflections on the Faculty responses to the 
covid pandemic. This is interesting because, as Pinheiro et al. point out 
(confer Chapter 1), we know little about how HE management attempts 
to shape bottom-up processes of digitally mediated teaching.
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Fig. 5.2 Overview of key stages in development process (Source Authors own) 

As was the case around the world, the Faculty converted to online 
teaching in response to the COVID pandemic. The initial period of 
the pandemic was oriented towards crisis management and finding solu-
tions to the immediate demands of the lockdown of HE institutions. 
However, the Deanship soon started emphasising the need to engage 
in more strategic and longer-term thinking around digitally mediated 
teaching. This resulted in a series of initiatives that aimed to develop more 
comprehensive and sustainable approaches to digitally mediated teaching 
at the Faculty. Figure 5.2 provides a brief outline of some key events in 
this process. In the next section, we account for the qualitative changes 
in these responses, as they developed over time towards more strategic 
approaches that aimed to foster sustainable change. 

Initial Responses to the Crisis Situation 

The initial response was characterised by managing the rapid conver-
sion towards online teaching. This included how to introduce Zoom at 
the Faculty, providing staff with infrastructure such as headsets, cameras 
and digital boards for handwriting, and emergency competency devel-
opment for staff in the use of new technologies. According to the 
Dean, this initial crisis management phase took a couple of weeks and 
went, in his words, “surprisingly smooth”. In this phase, digitally medi-
ated teaching was primarily addressed as a technological-logistical issue, 
combined with a focus on developing organisational support structures 
for digitally mediated teaching such as adequate IT support. Staff compe-
tence development was aimed at supporting individuals to master the 
technological affordances of new digital tools (Level 1 in Table 5.1), as 
opposed to addressing these tools as mediators of established pedagogical 
and epistemic practices (Levels 2 and 3 in Table 5.1). 

Shortly after this phase, a task force was established to address key 
issues in digitally mediated teaching. The task force consisted of the Vice 
Dean of Education, Heads of Education at the three departments at
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the Faculty, and a member of the university’s Centre for Teaching and 
Learning in Higher Education. The task force cooperated with the Dean-
ship to further develop the technical infrastructure at the Faculty, such 
as equipment needed for so-called hybrid teaching, where some students 
are on campus while others attend via Zoom. Through this work, they 
extended efforts towards developing the organisational infrastructure to 
support new practices, but the infrastructure was primarily addressed from 
a tool perspective. The task force discussed what kind of digital tools were 
needed, but they did not go into depth on how such tools would interact 
with established pedagogical or epistemic practices. 

The task force also attempted to facilitate collegial support among 
academic staff, with an aim to create support structures that could help 
teachers address emerging pedagogical and epistemic issues. Typical ques-
tions included how to facilitate student–teacher interactions on Zoom, 
how to actively engage students in online learning environments and how 
to use the university’s learning management system (Canvas) in ways 
that could support the teaching carried out on Zoom. Some meeting 
arenas for experience sharing had already been established at one depart-
ment, and such practices were extended to other units. The task force 
also established a Canvas space accessible to all staff members, to facili-
tate the asynchronous sharing of experiences and resources. The Canvas 
room included links to relevant resources, discussion threads, and prac-
tical examples of online teaching from the different departments at the 
Faculty. 

Through such efforts, attempts were made to re-frame staff members’ 
orientations towards the new tools. Whereas the initial transition had 
focussed on the technical aspects (such as where to “click” to share 
a screen or organise break-out groups in Zoom), attention was now 
directed to more underlying questions, such as how tools like Zoom could 
support student learning. The Canvas space also represented an attempt 
to support more collectively based approaches by making individual expe-
riences visible, and to connect individuals with organisational resources 
such as web pages with technical and pedagogical content. In these ways, 
the relationship between the digital tools and established institutional 
practices were placed more strongly on the agenda. This implied a shift in 
focus from individual competencies and approaches (Level 1 in Table 5.1) 
to established practices of teaching in the context of specific knowledge 
domains (Levels 2 and 3), as well as efforts to connect academics with 
newly developed organisational support structures (Level 3). However,
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these efforts did not reach all staff members, and there was significant 
variation in how initiatives aimed at experience sharing were taken up at 
the departmental levels. 

During the spring of 2020, the Deanship, in collaboration with the 
task force, also initiated measures to support the social and academic 
learning environment for students. Students were assigned to groups 
intended to provide social and academic support. Financial resources were 
made available for the departments to hire student assistants that could 
support online teaching, for example by facilitating chat conversations 
and break-out rooms in Zoom. These efforts were based on the recogni-
tion that established learning environments for students had been greatly 
disrupted. However, according to the Dean, both staff and students 
struggled to mobilise these emerging practices in ways that were expe-
rienced as meaningful for students, and there continued to be disruptions 
between individual actions, activity settings and the new emerging organi-
sational structures for social and academic support (Levels 1–2–3 in Table 
5.1). The students reported significant variation in the organisation and 
interaction of the support groups, and the student assistants were only 
used to a moderate extent. 

Continued Efforts Towards More Systemic Change 

In the fall of 2020, the Deanship intensified efforts to develop more 
strategic and transformative approaches to digitally mediated teaching, 
with increased attention paid to multiple levels of the organisation. In the 
interview, the Dean also emphasised a desire to address what he saw as a 
significant variation across the Faculty in the quality of online teaching, 
and that simple “delivery” of content online needed to be replaced with 
more rigorous pedagogical course designs. A new task force was estab-
lished, consisting of the Vice Dean of Education, one academic staff 
member from each department, and a member of the university’s Centre 
for Teaching and Learning in Higher Education. In this task force, the 
academic staff members were selected due to their track record of working 
innovatively with teaching. 

The mandate of the task force asked them to produce a “strategic 
policy paper” which could address three challenges: (1) lack of coher-
ence across offline and online sites of learning; (2) the need to strengthen 
students’ opportunities for online collaborative learning; and (3) the need
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to strengthen social relations among students in online learning environ-
ments. This mandate reflected a more in-depth focus on transforming 
existing pedagogical and epistemic practices, by targeting key aspects of 
teachers’ work such as course design, the facilitation of subject-specific 
collaboration in small student groups, and an increased emphasis on 
students’ learning environments. In theoretical terms, it represented a 
clear ambition to connect several levels of analysis in Table 5.1, by more 
tightly coupling institutional practices and emerging representations of 
digitally mediated teaching both at the levels of individuals and activity 
settings. Online teaching was no longer to be treated as an emergency 
measure. In the interview, the Dean stated that he purposefully asked the 
task force to develop a strategic policy paper in order to balance short-
and long-term needs at the Faculty. He also emphasised the need to 
de-privatise teaching practices at the Faculty, and to re-frame notions 
of autonomy from an individual to a collective perspective: “we need 
to preserve our autonomy not as private individuals, but as an academic 
collegium”. In the interview, the Dean also emphasised how this strategy 
entailed bringing the epistemic dimension of digitally mediated teaching 
to the fore. This was a topic he had been concerned with for several 
years, reflected in his research and in opinion pieces published in higher 
education newspapers. From his perspective, the characteristics of specific 
knowledge domains needed to be the driving force behind digitalisation 
of teaching. In this way, he positioned epistemic institutional practices as 
a key factor shaping digitalisation efforts at the Faculty. 

The task force delivered their report to the Faculty the first week 
of December 2021. For each point addressed in the mandate, the task 
force outlined overall approaches based on relevant research and practical 
implications. This document situated ongoing digitalisation efforts at the 
Faculty in relation to existing research on teaching and learning, thus 
positioning these efforts not as a question of emergency measures, but as a 
developmental process that should be research-based and founded on key 
insights from educational science. In theoretical terms, the process was 
connected both to institutional practices and general societal expectations 
that emphasise teaching at universities as a research-based activity. This 
document thus spanned all levels represented in Table 5.1. The document 
also explicitly framed digitalisation efforts as being shaped by, and having 
the potential to shape, existing pedagogical and epistemic practices at the 
Faculty. The task force also added a fourth point to their mandate, which 
addressed organisational and institutional factors for digitally mediated
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learning. In this section, the task force addressed organisational routines 
and practices that they considered necessary conditions to support the 
other recommendations in the report. This intervention from the task 
force represents an effort to more closely link organisational practices 
(Level 3 in Table 5.1) with the emerging activities that were developing 
around activity settings and individual work with teaching (Level 1 and 2 
in Table 5.1). 

The Deanship decided to follow up on several of the recommen-
dations from the task force. In January 2021, a new Dean took over 
the Faculty, and the Deanship was expanded with an additional posi-
tion entitled Vice Dean for Innovation and Digitalisation. Based on 
the report of the previous task force, a new unit was also established 
with the overall objective of supporting innovation and digitalisation 
in education. This unit emerged from the immediate needs caused by 
the pandemic, but was established with more longitudinal and strategic 
goals in mind: fostering research-based innovation in the Faculty’s study 
programmes and developing student learning and academics’ teaching 
practices via digitalisation. The establishment can be said to represent a 
further institutionalisation and strategic approach to digitalisation efforts. 
This initiative was complemented by relatively extensive changes to the 
digital and physical infrastructure of several classrooms at the Faculty, 
that served to strengthen the material and technological support struc-
tures for digitally mediated teaching. Finally, in the interview, the new 
Dean emphasised that lasting changes had taken place not only in the 
organisational infrastructure but also in established pedagogical prac-
tices, exemplified through the transformation of campus-based exams to 
home-based, digitally mediated examinations. 

Discussion 

Following this condensed narrative of a two-year trajectory, we return 
to our key question of how sustainable transformation of digital teaching 
practices in higher education can be conceptualised and enacted. The case 
of this Faculty does not provide any firm conclusions about the extent to 
which long-term, transformative change was achieved, and this remains 
an empirical question as change efforts are still ongoing. However, this 
empirical example illuminates some key points about how transformative 
change can be understood and pursued in the context of HEIs pursuing 
strategic change in the area of digitally mediated learning.
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First, this case exemplifies a shift from techno-centric and emergency 
measures towards attention to more fundamental questions about how 
digitalisation efforts shape—and are shaped by—established pedagogical 
and epistemic practices of universities. A key concern of the first Dean-
ship and the task force working during the fall of 2020 was to produce 
a tighter coupling between the emerging use of digital tools and estab-
lished principles for teaching. This included directing attention to how 
digitally mediated teaching challenges key aspects of teaching processes, 
such as social interactions with and among students, representations of 
disciplinary knowledge and approaches to curriculum development that 
align on-campus and online teaching activities. These efforts recognised 
the shortcomings that phenomena such as “black screens” on zoom 
represented, namely a failure to re-contextualise existing pedagogical and 
epistemic practices in the transition to online teaching. 

Second, these efforts to link digitalisation to pedagogical and epis-
temic practices were also institutionalised in organisational and material 
terms: in action plans (the task force), in the establishment of a new 
unit dedicated to connecting digitalisation and innovation, and in the 
material and technological development of classrooms to facilitate new 
forms of teaching. New forms of technical support structures were also 
established, together with online resources that highlighted pedagogical 
principles for digitally mediated teaching. Whereas the long-term results 
of such interventions remain an empirical question, the approach of the 
Faculty recognises the importance of organisational routines and support 
structures for the sustainable transformation of teaching. 

The Deanship’s change efforts also included a shift in governance prac-
tices. A key concern for the first Dean was also to promote more collec-
tive approaches to teaching, in which autonomy was positioned within 
academic communities rather than individual staff members. This involved 
the establishment of new routines that de-privatised emerging digital 
teaching practices and supported experience sharing among academics. 
The Dean also temporarily shifted some decision-making authority away 
from the departmental level up to the faculty level. A general implica-
tion is that the pursuit of transformative change in higher education is 
likely to, at least to some extent, challenge established power relations and 
the established division of labour in formal and informal decision-making 
authority. 

In summary, our narrative inquiry has revealed how a range of insti-
tutional practices and activity settings (Levels 2 and 3 in Table 5.1)
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were subject to strategic transformative efforts at the Faculty. The rela-
tions between individual agency and the institutional practices that shape 
human activity, were persistently and systematically addressed by the 
Faculty in an attempt to “couple” systems that have historically been de-
coupled (Weick, 1976). We propose that these attempts to couple systems 
and pursue changes across different planes of analysis (confer Table 5.1) 
is at the core of enabling sustainable and transformative change. It is 
sustainable because it aims at a change that is not easily reversible, and 
transformative in the sense that both the problem situation at hand and 
the actors involved undergo qualitative changes in the course of the 
development process. 

Third, the combination of our conceptual framework and narrative 
inquiry makes it possible to unpack human agency as a driver for sustained 
transformation. While the pandemic materialised as an exocentric inter-
vention and with an impact that initially stunned educational institutions, 
our study reveals how human agency became an increasingly powerful 
resource in breaking out of dilemmas and impasses. All through the narra-
tive, we trace efforts that span Levels 2, 3 and 4 in Table 5.1; agency  
that is sometimes executed individually but more forcefully in collabo-
rative and collective/institutional modes and with a future-oriented and 
strategic objective. The interplay between structure and agency at the 
Faculty demonstrates actors who “may challenge and transform situa-
tional contexts of action themselves (although, given the contingency and 
uncertainty of interactions, the consequences of their actions cannot be 
controlled and will often ‘feed back’ in ways that necessitate new agentic 
interventions)” (Emirbayer & Miche, 1998, s. 994). Thus, there is no 
end point of transformative efforts. 

While transformative agency with strategic aims can be identified at 
this Faculty, there are also indications that the accumulated impact of 
the pandemic on educational systems has brought about non-reversible 
changes on an international level (Schleicher, 2020). While these are 
not pursued in the present chapter, it indicates how the Faculty’s local 
efforts are embedded in the larger societal level (Level 1 in Table 5.1). 
Analysing counter-pandemic agency across nationally diverse institutions 
would seem to emerge as a pressing research initiative. We have not 
pursued in detail how the individual student or teacher has perceived or 
been agentive in transformative efforts (but see e.g. Börgeson et al., 2021; 
Byrom, 2020). This, too, calls for further research in order to get a truly 
multi-level representation of sustained transformations in HE.
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CHAPTER 6  

Engendering Transformative Learning 
in an Institutional xMOOC 

Ammar Bahadur Singh 
and Halvdan Gaute Søvik Haugsbakken 

Introduction 

The rise of online learning has caused higher education institutions 
(HEIs) to think differently about how they can provide and expand 
online learning opportunities for students. Massive open online courses 
(MOOCs) have become a popular alternative for HEIs when it comes 
to flipping their existing pedagogical practices in online learning environ-
ments. The debate around the transformative potential of MOOCs has 
not faded. Research has suggested that MOOCs can become agents of 
change and innovation in HEIs because they foster self-directed, flex-
ible and ownership-taking learning (Ossiannilsson et al., 2016). They
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can promote meta-literacy (e.g., critical thinking, reflection about one’s 
goals, roles and action) because learners get opportunities to engage 
with learning resources both independently and collectively (Mackey & 
Jacobson, 2022). Learners can develop ‘action confidence’ (the willing-
ness and courage to act to learn because of the changes in one’s previously 
held thinking) throughout their participation in the MOOC learning 
process, which is reflective of transformative learning (epistemological 
change in learners) (Pomeroy & Oliver, 2020). This action confidence 
is developed when students engage in course resources to make sense 
of and expand their conceptual understanding of learning content and 
problems. Thus, we argue that engagement with resources (both human 
and nonhuman) is required to develop, expand and advance a conceptual 
understanding of learning contents and problems, leading to a gain in 
transformative learning experiences. 

Several studies have indicated the transformative potential of MOOC 
resources for student learning. For example, Beer (2019) observed that 
students demonstrated transformative learning because the activities of 
listening and watching audio–video resources and posting questions and 
comments on discussion forums promoted reflection and discussion of 
students’ understanding. However, such activities remained at the lower 
levels of Mezirow’s (2003) seven stages of critical reflection (disorienting 
dilemma and self-examination). In the Norwegian context, research 
studies drawing on cultural-historical theory (CHT) have indicated that 
resources in institutional MOOCs offer opportunities for student teachers 
to enact and develop their transformative agency (ability to take action 
to develop knowledge and solve problems) because they reflect on their 
prior knowledge, pitfalls in their understanding, devise strategies and 
take actions to solve their problems, enhancing their professional digital 
competence (Brevik et al., 2019). Student teachers also develop their 
digital identity and agency in learning by engaging with resources because 
they learn how to use and engage in those resources to develop a concep-
tual understanding of learning tasks (Engeness, 2020; Engeness & Nohr, 
2020; Engeness et al., 2020). 

According to Robson (2018), digital identity is a dynamic and ongoing 
process of sense-making and reinterpreting one’s beliefs, values and 
educational experiences that develops through one’s engagement in work 
activities in a new learning context. Students can develop their digital 
agency by understanding how to engage in the dynamic process of sense-
making and interacting with the digital learning environment (Engeness,
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2020). Thus, it can be argued that digital identity and agency evolve by 
engaging with learning resources in a digital learning environment and 
fostering transformative learning experiences. 

Therefore, it is crucial to examine how students perceive and experi-
ence learning resources in MOOCs as a failure to engage students, along 
with how this then results in massive student attrition rates (Borrella et al., 
2022). Understanding how students prefer learning can contribute to 
designing and offering good learning resources for promoting student 
engagement in an online learning environment where students remain 
remotely located, often unknown to fellow learners and instructors. The 
current study examines students’ perceptions and experiences of engaging 
in learning resources of an institutional xMOOC and discusses to what 
extent those perceptions and experiences contribute to fostering trans-
formative learning experiences by analysing postcourse surveys of the 
MOOC. The following research questions were addressed: 

1. How did students perceive and experience their engagement with 
various course resources (e.g., video tutorials, assessment tasks, guid-
ance and feedback) in the institutional xMOOC? 

2. To what extent did students’ engagement with course resources 
contribute to transformative learning? 

The chapter is organised as follows: First, we establish a research 
perspective and outline a theoretical perspective and current research 
on the learning potential of MOOCs in Norway. Second, we account 
for the research methodology used in the present study. Third, a data 
analysis section follows, which describes the learning design of an insti-
tutional xMOOC before quantitative and qualitative data are analysed 
to show its effectiveness. Fourth, the findings are critically assessed in 
the discussion section. Finally, suggestions are recommended to promote 
students’ engagement in institutional MOOCs, leading to the promotion 
of transformative learning experiences. 

Defining a Research Perspective 

To address how our study might contribute to new knowledge or reaf-
firm research knowledge, a research perspective must be defined. Over 
the past few years, we have observed that researchers have discussed
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and analysed to what extent MOOCs can foster learning. It addresses 
how students engage with learning resources and research knowledge, 
resulting in different approaches and research streams. 

A series of studies has resulted in the emergence of research streams 
exploring student engagement in MOOCs . Students’ engagement in 
MOOCs focuses mainly on the observable aspects of students’ activities 
in the courses. For example, based on students’ activities in the discus-
sion forums of FutureLearn MOOCs, Ferguson and Clow (2015) found 
four patterns of engagement: sampling (exploring the content of inter-
ests), auditing (watching most of video tutorials but not completing all 
assessments), disengaging (completing assessment in the beginning but 
slowly dropping out of the course), and completing (completing most 
of the assessments). Other studies also considered the amount of time 
students devote to learning course materials (Lu et al., 2017), such as 
watching videos, answering quizzes, submitting assignments and posting 
and answering in discussion forums (Kuo et al., 2021; Sun et al., 2019). 

According to Kala and Chaubey (2022), students’ engagement with 
the essential resources of MOOCs, such as synchronous sessions, prere-
corded lectures, self-directed learning, discussion forums, peer assessment 
and breakout groups, can influence their learning. However, they found 
social engagement (engaging in interactions with peers and instruc-
tors) to be more significant for students’ learning. Social engagement is 
not a subtype of behaviour engagement (e.g., watching videos, posting 
questions, completing assignments, etc.) but an essential dimension of 
MOOCs when it comes to capturing student interactions with instructors 
and peers (Deng et al., 2020). Therefore, to ensure active student engage-
ment, MOOC instructors should create enticing presentation materials, 
lecture videos, assignments and online course environments in which 
students can enjoy the course content, which can move students from 
mere sharing and comparing information to greater exploration of facts 
and trends (Meet & Kala, 2021). 

Research studies have documented that social, interactive and collab-
orative learning activities contribute to fostering students’ learning, but 
these activities remain low in MOOCs (Daniels et al., 2016; Gamage 
et al., 2020). A systematic review of engagement and desertion in 
MOOCs by Estrada-Molina and Fuentes-Cancell (2022) indicated that 
fostering individualised tutoring, interactivity and feedback are the main 
challenges in promoting students’ engagement in MOOCs. Alemayehu
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and Chen (2021) reviewed a body of literature (2014–2020) on the chal-
lenges of engagement for instructors and students in MOOCs; they found 
that most studies emphasised fostering learners’ engagement and interac-
tion in MOOCs because these are fundamental to motivating students to 
complete MOOCs. The literature has shown that learner engagement is 
an essential issue in minimising dropout rates in MOOC learning envi-
ronments. However, quantitative analysis is the most commonly adopted 
research approach for studying learners’ engagement in MOOC learning; 
Alemayehu and Chen (2021) suggested using a qualitative design to 
understand learners’ engagement challenges so that their feelings can be 
heard and observed. 

However, engagement is a multidimensional construct, including four 
interrelated components: behavioural, cognitive, emotional (affective) and 
social (Deng et al., 2020; Ogunyemi et al., 2022). Behavioural engage-
ment refers to observable behaviour, such as watching videos, doing 
quizzes, posting on discussion forums and completing assignments. Most 
MOOC studies focus on students’ behavioural engagement (Deng et al., 
2020), which is the fundamental driving force behind students’ learning 
achievement and persistence (Gengxin & Sheng, 2018). Emotional 
engagement refers to a sense of belonging, enthusiasm, liking and attach-
ment, but it is limited to students’ MOOC discussion forum activities 
(Deng et al., 2020). Cognitive engagement in MOOCs has been explored 
by examining students’ abilities to engage in self-regulated learning 
activities. Cognitively engaged students can efficiently self-regulate their 
learning because they can post and answer questions in discussion forums, 
but there exists an interrelation between social interaction and cognitive 
engagement in MOOCs (Galikyan et al., 2021). Here, social engage-
ment refers to participants’ willingness to connect, socialise and interact 
with course participants in MOOCs (Daniels et al., 2016). Discussion 
forums remain the main spaces and tools for the above-mentioned types 
of engagement (Ogunyemi et al., 2022). Students’ poor engagement with 
learning resources remains the primary cause of students’ dropout rates 
in MOOCs (Setia et al., 2022). 

Another stream of the literature has focused on how video lectures 
can promote students’ engagement in learning. Engeness et al. (2020) 
examined how videos might support pre- and in-service teachers’ learning 
in an institutional xMOOC (2014–2018) aiming to develop digital skills 
and enhance students’ agency in the Norwegian context. Their study 
found three patterns of participant interactions with videos: ‘(a) seeking
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explicit information about how to engage in learning, (b) seeking assis-
tance while engaged with the assigned tasks, (c) support to compare 
learning outcomes with the requirements outlined in the videos’ (p. 
1). Video tutorials might provide three types of orientation support, as 
conceptualised by Galperin (2023): orienting (knowing how to engage 
in learning), executive (performing an action) and controlling (reflecting 
upon understanding) to help students structure their learning processes 
by using appropriate mediational tools. Most participants used videos for 
executive support and preferred videos of 5–10 minutes in length. As 
the findings suggest, videos can enhance participants’ capacity to learn in 
digital settings and might promote learners’ transformative digital agency 
(Engeness et al., 2020). Another study examining how preservice and in-
service teachers engaged in an institutional xMOOC suggests that most 
participants were involved in learning information given in written text, 
while other participants engaged in learning by watching video tutorials 
and audio texts (Engeness & Nohr, 2020). Small private online courses 
can invoke student teachers’ transformative agency because the resources 
in the course allow students to reflect on their understanding, recognise 
challenges, develop actions to deal with challenges and commit to solving 
their problems (Brevik et al., 2019). 

In contrast, we can observe a research stream that attempts to estab-
lish student engagement and the use of learning resources by employing 
learning theories. In CHT, teaching and learning can be seen as a mutual, 
social and collaborative process of developing and advancing a conceptual 
understanding or meaning-making (Vygotsky, 2012). Teachers should 
create a learning environment by arranging resources that can scaffold 
students’ learning, leading to a promotion of their proximal development 
zone (maximum learning potential) through engagement, interaction 
and collaboration (Vygotsky, 2012). According to Vygotsky, for the 
curriculum to be developmentally appropriate, the teacher must plan 
activities that encompass what students are capable of doing on their own 
and what they can learn with the help of others (Karpov & Haywood, 
1998). The content of xMOOCs can be taken from systematically organ-
ised academic concepts that provide an intellectual reference for learners 
to interpret and reconstruct their everyday event-related experiences, 
which Vygotsky (2012) referred to as spontaneous concepts. However, 
it might be challenging—or almost impossible—for instructors to assess 
what an individual student can do with or without instructional support 
in a MOOC learning environment because of the exceptionally high
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teacher–student ratio, along with the fact that some students never engage 
in interaction (Chua et al., 2017). Students might fail to develop scientific 
concepts because of the lack of their engagement in an interactive learning 
environment, so learning can result in the superficial recapitalisation of 
adult minds in MOOCs. Learning to develop a deep understanding or 
systematic understanding of learning tasks demands students’ engagement 
with learning resources because students assess their understanding, figure 
out pitfalls in their understanding and take actions to develop a thorough 
understanding with the support of learning resources (Singh, 2022). 

Like Vygotsky, Dewey (1933) also emphasised providing learning 
resources as scientific reference materials to guide students’ learning. 
Dewey’s statement is that adults’ mature experiences are valuable mate-
rials to help learners interpret their experiences and provide guidance and 
direction, but these materials should be questioned and their usage justi-
fied (Dewey, 2018). The adult mind, in the words of Dewey (2018), 
refers to an organised body of scientific knowledge that creates a learning 
environment for interaction by which teachers know students’ level and 
way of understanding from where they begin the educative process. These 
ideas echo Vygotsky’s notion of the zone of proximal development, 
which emphasises creating an interactive learning environment where 
teachers can assess what students can do independently and what they 
can do with adult assistance (Vygotsky, 2012). These scholars empha-
sise that learning resources should help instructors and students assess 
their current level of understanding and assist them in guiding further 
directions and possibilities. Vygotsky emphasised that higher psycholog-
ical functions, such as voluntary attention, reasoning, critical thinking, 
and higher-order thinking, develop through engagement with resources 
in an interactive, social environment (Veresov, 2021). As an organised 
body of scientific knowledge, xMOOCs might create a learning envi-
ronment offering diverse resources for students’ engagement, leading to 
fostering students’ questioning, reflective thinking, communicative and 
collaborative activities. 

Research studies drawing on Vygotsky’s CHT have suggested that 
student teachers in institutional xMOOCs develop their professional 
digital competence by enacting their transformative agency (taking 
action in developing understanding and solving learning problems while 
engaging in challenging learning tasks) (Brevik et al., 2019). In other 
studies that draw on Galperin’s (1989) pedagogical theory, the expan-
sion and development of the pedagogical domain of Vygotsky’s CHT
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(Engeness, 2021) suggest that teachers and students can develop their 
digital identity and agency in learning by positioning themselves as active 
agents in knowledge practices in institutional xMOOCs (Engeness, 2020; 
Engeness & Nohr, 2020; Engeness et al., 2020). Digital identity and 
digital agency develop or are developed when students and teachers 
are in online learning and designing learning environments. (Engeness 
et al., 2020). When students engage in learning resources, for example, 
videos (Engeness et al., 2020) or textual information (Engeness & Nohr, 
2020), they learn their usefulness in developing their understanding and 
solving their problems. They also learn how to use and engage these 
resources for learning, enacting and developing agency—the capacity 
to meaningfully engage in learning (Engeness, 2021). By engaging in 
online collaborative learning sessions in institutional MOOCs, students 
can enact and develop their coagency in learning (Singh, 2022). There-
fore, we argue that engagement with learning resources is fundamental 
in gaining transformative learning experiences. Students learn to make 
sense of learning tasks, reflect on their prior understanding and take 
action to develop and deepen their knowledge through engagement and 
social discourses. Transformative learning is a process of meaningfully 
engaging with learning resources individually and collectively, here aiming 
to develop and advance a conceptual understanding of learning problems 
(Engeness, 2021; Stetsenko, 2017). 

Engagement has two interwoven functions: one promotes interac-
tion with resources, and interaction enhances internalisation (growing 
mentally or enhancing the capability to solve problems) (Engeness, 2021; 
Vygotsky, 2012). According to Galperin (1989), to transform external 
social action into internal mental action, learners should go through some 
dialectically evolving pedagogical activities such as orientation (knowing 
how to engage in activity), materialised action (using concrete materials 
to develop understanding), communicated thinking (debating), dialog-
ical thinking (reflection on the target understanding), and acting mentally 
(developing a mental image or enhanced capability that enables learners to 
apply the learned concepts to other similar situations) (Engeness, 2021). 
Agentic learners can also orient the learning processes in their own ways 
by their own means (Singh & Engeness, 2021). Online learning environ-
ments provide a vast array of resources for academic references. Learners 
engage privately with their own colleagues, peers or others for learning; 
they can use other interactive learning resources, such as video interviews 
or podcasts with experts on particular topics, and the MOOC is a rich
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learning environment because it contains various resources for supporting 
learners. For example, video resources can guide academic references for 
developing scientific concepts. Those learners looking for direct, face-to-
face interaction can choose to engage with peers and instructors in an 
institutional xMOOC that aims to develop students’ professional digital 
competence. 

However, scholars have questioned the transformative capabilities of 
current MOOC-driven teaching and learning practices because of their 
emphasis on information transmission rather than the innovation of 
pedagogical approaches (Reich, 2020). Reich (2020) argued that imple-
menting innovative pedagogical design thinking is required to realise 
MOOCs’ disruptive and transformative potential. Engagement, interac-
tion and collaboration lead to innovation and transformation (Harasim, 
2017). Therefore, it is crucial to investigate how students perceive the 
existing learning resources in the MOOC offered by HEIs to develop 
their professional knowledge because this can contribute to designing and 
offering good learning resources for promoting students’ engagement in 
an online learning environment where students remain remotely located 
and often unknown to fellow learners and instructors. 

One of the notable differences between the conventional MOOCs 
offered by big MOOC providers such as Coursera, edX and FutureLearn 
and institutional xMOOCs (e.g., ICTPED MOOC) is that students’ 
learning activities are rigorously followed and addressed by course instruc-
tors and students in and through discussion forums and online guidance 
meetings with teachers. Because of the lack of teacher engagement in 
students’ learning, there is a large number of student drop out in 
conventional MOOCs (Mehrabi et al., 2020; Singh & Mørch, 2018) 
as opposed to accredited institutional xMOOCs. However, in institu-
tional xMOOCs, instructors have the responsibility to follow, assess and 
guide students’ learning activities so that students can enhance their 
performance and complete the course. Therefore, they remain active 
in discussion forums, especially on Facebook and Canvas, to answer 
students’ questions and arrange meetings to help them solve their prob-
lems. Students are also offered online voluntary learning meetings with 
instructors, as well as with fellow students in institutional MOOCs. 
There might be several factors regarding the successful continuation of 
the institutional xMOOCs. For example, flexible learning opportunities, 
instructors’ ambition to build a digital professional identity, good teacher 
support and supervision of students’ learning and added professional
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advantages, as well as digital competence development, are some of the 
key focus areas in teacher education in Norway. Sustained government 
support for expanding digital teaching and learning practices, such as 
MOOCs in Norway, here initiated with support and funding from the 
government (Tømte et al., 2020), can be one of the crucial factors to the 
continuity of formal MOOCs. 

To sum up, the literature has highlighted students’ engagement in 
MOOCs as one of the crucial aspects of students’ learning and reducing 
dropout rates. Most studies are quantitative and focus mainly on the 
behavioural aspect of students’ engagement, but social engagement 
remains fully unexplored. Engaging with various resources might also 
promote students’ agency in learning, but these studies remain scant. The 
current study aims to explore how students perceive and experience their 
engagement with various resources in institutional xMOOCs, leading to 
fostering their transformative learning. 

Methodology 

Methods and Data 

Postcourse surveys were constructed and administered by the course 
management team as the primary data materials used to explore students’ 
perceptions and experiences of learning with various learning resources in 
the ICTPED MOOC. We selected the surveys from 2016 to 2021, which 
generally contained 33 questions with significant variations in response 
rates—the minimum response rate was 12 and the maximum 142. Nearly 
half of the survey questions had both closed-ended (quantitative) and 
open-ended (qualitative) data. The quantitative surveys were based on 
Likert scale rating scales (5–6). Therefore, the study can be called a 
longitudinal survey because almost the same questionnaires were used 
every year to collect data about students’ perceptions and experiences of 
learning in the ICTPED MOOC (Creswell & Creswell, 2018). However, 
some questionnaires were not found in the postcourse surveys from 2016 
to 2018. Therefore, some selected survey data contained information only 
from 2019 to 2021. For qualitative survey data (open-ended responses), 
we selected the postcourse survey of the ICTPED MOOC 2020. The 
survey questions selected for the analysis as provided in Table 6.1.
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Table 6.1 Survey questions selected for analysis 

1. What is your total assessment of your course? 
2. How did you engage in learning in the course? 
3. How important were the assignment tasks? 
4. How important were the video resources for your learning? 
5. How important was the feedback you received from your peer (peer review)? 
6. How important were the multiple-choice questions for you? 
7. How important was the individual guidance you received from course instructors or 
facilitators? 

Source Authors’ own 

Data Analysis 

Seven questions from the postcourse surveys were selected for analysis. 
The primary purpose of selecting 7 out of the total 33 questions was that 
the questions chosen were found to be more suitable to gain insights into 
students’ perceptions and experiences of engagement in different learning 
tasks provided to them to support their learning. Because the responses 
to quantitative survey questions were extremely unevenly distributed, 
we used them to examine the trend of engagement that had developed 
since the start of the course. Therefore, we limited ourselves to a simple 
descriptive analysis (trend of frequencies) of survey responses. 

Open-ended responses, which can be called qualitative surveys, were 
analysed using thematic analysis (Braun et al., 2021). We used the selected 
survey questions to thematise open-ended responses. Thus, this can also 
be called deductive thematic analysis, in the sense that the selected themes 
were already present in the survey questions. The purpose of using 
thematic analysis was to provide a more nuanced understanding of the 
students’ perceptions and experiences of taking part in the course. Details 
of the thematic analysis are presented in Table 6.2.

Findings 

In this part of the chapter, we address the findings from our study. This 
will be done in two parts. First, we will describe the learning design of 
an institutional xMOOC, which includes explaining the learning design, 
while in the second part, we will address the students’ experiences and 
perceptions of learning resources.
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Table 6.2 Procedures of thematic analysis 

Steps Activities 

1. Gaining familiarity with data (Re-)reading survey questions, translating, 
and discussing them with course instructors 

2. Generating themes Survey questions used as themes 
3. Searching for the themes (Re-)reading open-ended responses to find 

new themes 
4. Reviewing the themes Listing themes, combining or collapsing 

the themes 
5. Defining and naming themes Naming and defining themes 
6. Reporting the themes Presenting themes with definitions in the 

findings 

Source Authors’ own

The Learning Design of an Institutional xMOOC 

To analyse the effectiveness of learning resources, the learning model of 
the institutional xMOOC must first be explained. In 2014, the institu-
tional xMOOC was first conceived among a group of teacher educators 
working at a Norwegian university college offering credit-bearing online 
studies in continuing education for teachers in topics related to digital 
learning and education. The educational model has been used in deliv-
ering an online course that trains teachers in the pedagogical use of 
digital technologies, called ICTPED MOOC (Information Communica-
tion Technology Pedagogical Massive Open Online Course). ICTPED 
MOOC has the goal of being organised in a similar way as online courses 
offered on Coursera and FutureLearn, that is, being open, asynchronous, 
flexible and scalable. For example, the ICTPED MOOC has a flexible 
enrolment date: students can join the course a month before/after it has 
started but often need general entry requirements for higher education 
to become students. Moreover, to obtain study credits, a student must 
complete several obligatory learning activities and submit exams about 
lesson planning. The ICTPED MOOC has been offered as an online 
university course since 2016 and has roughly 400 students for each run. 
A majority of the students are teachers working in elementary schools. 
The online course uses Canvas as the learning platform. 

Addressing the learning design of an institutional xMOOC closer, 
however, a look at learning models employed in MOOC is rele-
vant. Conole (2015) argued that the distinction between xMOOC and
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cMOOC is too simple and suggested five MOOC models: associa-
tive, cognitive, constructivist, situative and connectivist. The difference 
between these is their underlying pedagogy. For example, an associative 
MOOC focuses on individual and operant conditioning and employs a 
learning design where drill, practice and assessment are important learning 
activities. In a cognitive MOOC, the learners engage with a learning 
design in which they reflect on their learning. Constructivist MOOCs 
challenge the learner to activate previous experiences and knowledge, 
here aiming to engender new knowledge by engaging in problem-based 
and inquiry learning. In situative MOOCs, the learner engages in a 
virtual learning environment through dialogue with other learners, while 
a connectivist educational model emphasises that peer learning occurs in 
network and distributed contexts. In this regard, when applying Conole’s 
classification scheme, however, we can place an institutional xMOOC 
between the associative and associative educational models. In other 
words, this MOOC type is individual and based on operant conditioning, 
where the student engages in drill and practice learning activities, here 
supplemented with some degree of contemplating over the student’s own 
learning. 

Classifying the ICTPED MOOC as an institutional xMOOC, it 
comprises two central components that structure and run the online 
course. First, the student enrols in an asynchronous online course and 
follows a prearranged learning trajectory consisting of learning goals, 
learning material, learning activities and assessment forms. The ICTPED 
MOOC uses a model setup and is essentially a lecture-centric campus 
pedagogy. Each module has more or less the same learning design. In 
them, the students follow an interlinked and thematically prearranged 
learning path that teacher educators have carefully designed. The student 
starts with an introductory page explaining the learning goal and what 
is to be learned. Thereafter, the student watches a short video or reads 
a text before doing various learning activities in which learning contents 
can be tested or demonstrated in practical assignments. Such prearranged 
learning resources can be practice quizzes with automated formative feed-
back, small or larger assignments, peer assessment, discussion threads in a 
discussion forum and module tests. Second, the student is supported by 
a team of teacher educators and student assistants who provide ongoing 
formative feedback on assignments and are available in discussion forums, 
social media and video conference tools to help with practical and tech-
nical matters. The ICTPED MOOC contains seven modules, runs for five
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months, and the student has an estimated workload of 20 hours per week. 
A module from ICTPED MOOC is presented in Fig. 6.1. 

Fig. 6.1 Structure of a module in the ICTPED MOOC (Source Authors own)
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Student Assessment of the Institutional xMOOC 

Overall Assessment of the Course 
This theme concerns students’ overall perceptions and experiences of the 
course content, structure, presentation and learning activities in the ICT 
PED MOOC. The analyses of the students’ postcourse surveys from the 
course’s inception in 2016 to 2021 showed that most of the respon-
dents were satisfied with the course structure and organisation. Only a 
few students expressed dissatisfaction (Fig. 6.2). 

However, qualitative data showed nuances in the students’ percep-
tions and experiences of learning in the course. Students had very positive 
experiences with video tutorials. ‘I watched videos multiple times and did 
multiple-choice questions ’ (S1). The course had some ‘unnecessary texts ’ 
for some students (S2). Most respondents (57/64) found the course 
content and activities well organised. For some students, the course 
content was challenging and intellectually demanding, as one student 
reported:
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Fig. 6.2 Students’ overall assessment of the course (Source Authors’ own) 
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Despite the rumours that the course is highly demanding, I joined the 
course because I like ICT very much. The whole process was a very encouraging 
and rich learning experience. As Fred De Vito says, ‘If it does not challenge 
you, it does not change you’. The course has changed me, and now I can 
use digital resources and equipment in my class. This course should be made 
mandatory for all teacher students. (S3)  

Some struggled to understand the assignment task in module six and 
reported, ‘I only knew about what the assignment actually asked for after 
I read my fellow student’s assignment ’ (S4). They liked the multimodal 
texts. Some of them downloaded the pdf version of the modules and 
video tutorials to learn about their own space and place. In general, they 
reported that they were satisfied with the course content and learning 
activities because the course offered multiple communication channels 
and ways of learning. One student reported this as follows: 

I had collaborative learning meetings with fellow students every week and 
more frequent meetings during exams. Multimodal texts were very convenient 
for learning. Multiple-choice tests were very useful to check my understanding 
of the course content. (S5) 

Students’ Learning Strategies 
The students’ learning strategies refer to the ways in which students 
prefer to learn in the course. The analyses of postcourse surveys of the 
ICTPED MOOC showed that most students preferred learning inde-
pendently (i.e., using course resources and not engaging with course 
participants). However, if we combine the three strategies (e.g., learning 
with course instructors/facilitators, participants and colleagues), the cate-
gory of students who preferred learning by collaborating with others 
becomes larger, meaning that more and more students tended to learn 
by engaging with others. Some students preferred learning by engaging 
with online resources (e.g., YouTube) (Fig. 6.3).

The qualitative data suggest that the students had mixed perceptions 
and experiences of learning by engaging with the course. The indepen-
dent learners preferred using course resources and discussion forums. 
One student reported, ‘I watched videos and read text and articles. I also 
used discussion forums and followed discussion posts but did not take part 
in the discussion’ (S6). Most respondents reported engaging with course 
instructors/facilitators and fellow students on the Facebook and Canvas 
discussion forums of the course. One student reflected, ‘I asked many
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Fig. 6.3 Students’ learning strategies (Source Authors’ own)

questions on Facebook, and instructors answered my questions very quickly’ 
(S7). 

Video as Learning Resources 
The ICTPED MOOC contained three types of video tutorials: orienting 
videos that explained how to engage in the course, tutorial videos 
(describing and explaining course content) and interview videos in which 
instructors have experts in a particular field or topic. The data showed 
that the overwhelming majority of the respondents were satisfied with 
the videos. Only a few were dissatisfied (Fig. 6.4).

The qualitative findings also suggest that most respondents (25/36) 
preferred learning by watching videos. One student reported that ‘videos 
became very crucial resources for learning in the courses as I frequently 
watched them and checked my understanding ’ (S8). Some students found 
the videos that contained interviews with experts over the course topic 
very knowledgeable and valuable. ‘Interview videos were worth watching 
for deep learning ’ (S9) because students ‘gained insights into others’ expe-
riences ’ (S10). However, some students found (5/36) the videos to be 
of a poor quality. It became much easier for some students to understand 
videos than the information given in written texts. The students might
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Fig. 6.4 Students’ perceptions of the importance of video resources (Source 
Authors’ own)

also find it challenging to learn through videos if the videos contained 
information without references or citations. One student stated this in 
the following way: 

I learned by watching most of the videos, but some were quite long. It was 
challenging for me to keep track of learning resources. Obvious information 
should have been about it in the videos. I did not find all references in the 
bibliographies and spent much time looking for references. (S11) 

Learning by Doing Assignment Tasks 
Assignment tasks refer to the examination assignments that students must 
complete to pass the course and obtain a credit point. The data show 
that most students found the assignment tasks crucial for their learning. 
A few students found them relatively unimportant for their professional 
practices (Fig. 6.5).

The qualitative data show that most respondents (32/45) found the 
assignment task very demanding and time-consuming. They spent a lot 
of time understanding and completing the task. One student reflected on 
it as follows:
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Fig. 6.5 Students’ perceptions of examination assignment (Source Authors’ 
own)

I wasted incredibly too much time on technical aspects because they did not 
work satisfactorily. Clear information should have been provided in advance 
regarding how to submit the assignment. It was frustrating to wait a week 
to find which Google account was to be used to submit the task. (S12) 

Some students found that exam assignments helped them learn digital 
skills and enhance their digital competence. As one student put it, ‘This 
exam assignment was phenomenal. The assessment criteria were clearly well 
designed, and completing the first draft was great ’ (S12). 

Learning by Peer Feedback (Peer Review) 
The students had mixed perceptions of peer feedback. Many students 
perceived peer feedback as important for their learning, but nearly half of 
the respondents were undecided about whether peer feedback was bene-
ficial for them to enrich their learning experiences. Some students found 
it unimportant (Fig. 6.6).

The qualitative data also showed mixed experiences regarding peer 
feedback. Most students (43/61) found peer feedback helpful in 
expanding their learning. ‘Peer feedback helped me generate new ideas ’ 
(S13). They gained insights into how others could understand their tasks; 
as one student said, ‘To see how others could understand my work was 
fruitful in creating a good task’ (S14). It became a good practice for some 
students to learn how to give feedback as well; as one student put it, ‘I 
learned and became aware of how to give short and good feedback’ (S15).
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Fig. 6.6 Students’ perceptions of peer assessment (Source Authors’ own)

However, some students reported that they only slightly benefited from 
peer feedback because their fellow reviewers failed to offer good feed-
back or gave entirely unrelated feedback. One expressed his experience: 
‘I received feedback unrelated to my assignment task’ (S16). Peer feed-
back might raise the issue of privacy and personal data sharing in online 
learning. One student observed the following: 

I like the concept, but do not like someone I do not know to watch my videos. 
This is unusual. I feel comfortable sharing my stuff with course instructors 
and facilitators, but not with those I am not known to. (S17) 

Some students did not know whether they had learned something by peer 
review. One student reported this experience as follows: 

I do not know whether I learned something by reviewing fellow students’ tasks. 
I was assigned a long and messy text (about 1500 words) and spent much 
time reading and understanding it. It was stressful, and I think it was also 
a waste of time. It could have been much better if we could have discussed 
our ideas in online meetings. (S18)
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Fig. 6.7 Students’ perceptions of automated quizzes (Source Authors’ own) 

Learning by Doing Multiple-Choice Questions 
Most of the students found multiple-choice questions crucial for their 
learning. Some were undecided about the usefulness of multiple-choice 
questions for learning. A few found them unimportant (Fig. 6.7). 

The students found multiple-choice questions (automated quizzes) 
necessary for their learning. Quizzes helped students learn and know key 
points about the topic of learning; as experienced by a student, ‘Quizzes 
helped me learn key points in the syllabus ’ (S19). While completing quizzes, 
they went through learning resources (e.g., videos, texts and reference 
materials) to check the answer. They also used additional resources for 
doing quizzes. One student reported the following: 

I found multiple-choice questions beneficial for my learning. I repeatedly read 
texts and watched videos and other resources to answer the quizzes. They 
motivated me to scan the learning resources carefully. (S20) 

Individual Guidance from Instructors 
The students were offered opportunities for individual meetings with 
course instructors/facilitators to solve their problems. These meetings 
were called individual guidance with instructors. Most students who 
sought individual guidance from course instructors/facilitators found
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them important for their learning. Some students were undecided about 
whether participating in individual guidance meetings was useful. Some 
found them not useful in solving their problems (Fig. 6.8). 

The qualitative data also show that students received the expected 
support to solve their problems in the individual guidance meetings. The 
students found them constructively useful for their learning because they 
received good tips and advice for improving their tasks. As one student 
reflected on his experience, ‘I felt confident that I would get support if 
I got problems. It was very reassuring and motivating to get good support 
from instructors ’ (S21). They appreciated the patience and service mind-
edness of instructors/facilitators ‘Instructors were calm and service minded 
to help us solve our problems ’ (S22). Some students had the preconceived 
idea that receiving instructors’ support in an online learning environment 
would not be easy, but it turned out to be much easier. One student 
reported, ‘I was surprised by how easy it was to get help from instructors. 
It had trouble submitting a large exam file, but instructors helped me in 
the individual meeting ’ (S23). Some students hesitated to participate in 
individual guidance meetings on unfamiliar platforms for meetings, but 
the instructors made them feel comfortable in new spaces. One student
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Fig. 6.8 Students’ perceptions of individual guidance meeting (Source Authors’ 
own) 
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reported, ‘I was terrified to knock on the Whereby conferencing platform for 
the first time, but the facilitator made me feel good. I received sound advice 
and support from her ’ (24). 

Discussion 

The findings have demonstrated that most students were satisfied overall 
with the given course resources and activities in the ICTPED MOOC, 
finding them useful in developing their understanding of learning tasks. 
The learning resources, especially audio and video texts, helped students 
scaffold their learning because they frequently revisited them to make 
sense of and check their understanding of the learning content. This 
finding corroborates with the findings of previous research, which has 
documented that students engaged in audio–video and written texts 
to develop their understanding and to solve their learning problems 
by repeatedly interacting with these resources (Engeness et al., 2020). 
Videos can become intellectual materials that can assist students in 
shaping a logical understanding of course materials, which may engender 
transformative learning in online learning environments. 

Second, most of the students found assignment tasks demanding and 
crucial to enhance their learning. The tasks helped students use, assess 
and develop their digital skills and competence because they had to 
create an instructional video and a reflection video explaining how they 
created the examination task and why they chose a particular approach to 
content organisation and presentation. It was a rewarding learning expe-
rience for most students. Knowing what, how and why one has done 
something can transform students’ learning—developing their enhanced 
capability in understanding something that can be applied to other situa-
tions to solve similar or different problems (Arievitch, 2017; Engeness, 
2021). However, some students spent a lot of time making sense of 
assignments and figuring out technical issues, such as which tools to 
use to create assignments and how to submit the completed assign-
ments. A challenging situation can also be productive because it demands 
active action to resolve the situation, as the concept of double stimula-
tion implicates (Aagaard & Lund, 2019). Also, nearly all the students 
found quizzes useful resources for engaging with course materials. While 
doing the quizzes, the students repeatedly scanned and skimmed course 
resources to consolidate their understanding. Thus, quizzes might drive 
students to consult with and pay detailed attention to various learning



142 A. B. SINGH AND H. G. SØVIK HAUGSBAKKEN

resources. Regularly scheduled quizzes on reading materials may increase 
the completion of reading assignments and, therefore, course perfor-
mance (Johnson & Kiviniemi, 2009). 

Third, most students found human resources, especially individual 
guidance meetings with course instructors, crucial to their learning. Indi-
vidual students engaged with course instructors or facilitators to develop 
their understanding of their problems and solve these issues construc-
tively. They found instructors showing good professional qualities, such 
as being motivating, assuring and willing to offer support to students 
to solve their problems. As indicated by a previous study, students 
have their ideas assessed when they engage with instructors, leading to 
strengthening epistemic validity of students’ ideas (Singh & Engeness, 
2021). 

Another important human resource in the MOOC was peer assess-
ment. The majority of the students found peer assessment to be genera-
tive, guiding and useful in deepening their understanding of solving their 
learning problems. However, some students raised questions about the 
quality of peer feedback and misunderstandings. Previous studies have 
reported that peer feedback promotes students’ engagement and learning 
in MOOCs (Gamage et al., 2021). Peer feedback can be one of the impor-
tant factors for reflectively generative aspects of transformative learning 
because our understanding is shaped and expanded in and through our 
interaction with peer or peer ideas (Singh, 2022). Some students raised 
questions regarding the issue of privacy and personal data sharing with 
fellow participants that the students were unfamiliar with. Videos that 
were shared with peers for assessment containing raw personal data were 
sometimes seen as formidable obstacles to promoting peer interaction in 
online courses in general. 

Finally, the findings show that the students preferred to learn both 
independently and collaboratively in the course. This suggests that 
students need resources for independent learning and collaborative 
learning. Independent learners engage in self-directed learning, while 
social learners prefer learning by interaction and collaboration with 
others. Several previous studies have indicated the need to embed clearly 
stated information for students’ self-directed learning (Alonso-Mencía 
et al., 2020), as well collaborative aspects, in MOOCs (Amarasinghe & 
Hernández-Leo, 2019). Although the scripts for promoting engagement 
can be crucial techniques for engagement, when it came to intellec-
tual engagement, the students required quality resources for independent
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learning and motivating social interaction in MOOCs. As Dewey (1933) 
stated, one’s thinking provides guidance for others’ thinking. The subject 
matter that institutional xMOOCs offer is the syntheses of scientific 
concepts (systematic, logical ideas) (Vygotsky, 2012) that instructors 
have developed to support students’ learning activities. By engaging 
with course materials and course participants, students can transform 
their learning, which here means developing a scientific understanding 
of course content and practical experiences. 

How Can Learning Resources Contribute to Transformative 
Learning? 

The findings of the current research study indicate that the selected 
resources assisted the students in engaging in learning. The students 
frequently used the audio and video resources to understand the course 
content and solve the given tasks, such as quizzes and assignments. 
They found solving examination assignments challenging because they 
had to create a pedagogical task and reflect upon the whole process of 
creating and solving the assignment. Students’ interaction with instruc-
tors (individual guidance meetings) and peers (peer interaction) could also 
assist the students in enhancing their ability to make sense of learning 
tasks and constructively solve problems. The students wanted to learn 
independently or engage in self-directed learning collaboratively or by 
interacting with instructors and fellow students. These findings indi-
cate that the existing resources in the ICTPED MOOC could invoke 
transformative learning if it is conceived as processes of developing, 
expanding and advancing systematic understanding or scientific under-
standing of learning tasks or how to solve learning problems systematically 
or scientifically by engaging with learning resources: both human and 
nonhuman resources (Vygotsky, 2012). Critical thinking is developed 
when we engage with others’ thinking (Dewey, 1933) or when we interact 
with others using various mediating tools, such as videos and language 
(Vygotsky, 2012). Thus, engagement, either vicarious (engagement with 
written text or pictures) or direct (interaction with instructors and peers), 
is required for engendering transformative learning experiences. 

We assume students who have developed some knowledge and skills 
of learning independently online may require more specific guidelines 
and additional resources for their self-directed learning (Zhu, 2021). 
From a cultural-historical perspective, agentic students who know how
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to engage meaningfully can orient their own learning processes systemat-
ically (Engeness, 2021). As indicated by the findings, most of the students 
preferred learning independently, suggesting that students are capable of 
engaging in self-directed learning activities. This group of students can be 
considered agentic students because they might know how to use course 
resources independently in the course. Therefore, previous studies have 
suggested offering students clear guidelines and strategies for fostering 
self-regulated learning (Jansen et al., 2020). We have also assumed self-
directed learning as a characteristic of agentic students because they 
may know how to strategically navigate and use existing resources such 
as videos for understanding course content and solving their learning 
problems. Self-directedness in the course might be a characteristic conse-
quence of online learning environments where students remain remotely 
located and unfamiliar with one another, hence forcing them to choose 
an independent path of learning (Singh, 2021), but this crucial issue 
merits further investigation. The number of students who tended to learn 
by engaging with human resources (teachers, peers and colleagues) has 
increased in the course since the course was first created, indicating that 
students need engagement and collaboration with knowledgeable others 
to understand course content and solve their problems. For them, human 
scaffolding is crucial in fostering their learning. Engaging in interac-
tions with more knowledge others can promote students’ capability to 
learn systematically (Vygotsky, 2012). From the perspective of develop-
mental teaching and learning, students can develop enhanced capabilities 
to think critically and solve problems constructively by engaging with 
human resources (Arievitch, 2017). When we engage in learning to solve 
our problems in collaboration, we get the opportunity to enact, realise 
and develop our agency in learning. Agency and transformative learning 
experiences are two sides of the same coin (Stetsenko, 2017). There-
fore, we claim that existing resources in the ICTPED MOOC may have 
contributed to transformative learning experiences. Transformation is a 
process of engaging individually and collectively in learning and fostering 
intellectual quality in understanding, interpreting and solving problems 
scientifically.
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Conclusion and Pedagogical 
Implications of the Findings 

Developing positive feelings and attitudes towards learning resources can 
motivate students to actively engage with learning resources to develop 
their understanding of how to solve their learning problems. Engagement 
also increases students’ retention rates in the course. Therefore, course 
instructors should develop and deliver those resources that students deem 
necessary to enhance their learning and competence. 

Another important finding is that the students wanted to adopt both 
self-directed learning and collaborative learning approaches, suggesting 
two categories: self-directed students who know how to use online 
resources independently and social learners who want to deepen their 
learning by engaging with course instructors and peers. Designing 
resources that can cater to the needs of these two groups of students 
is essential but demanding as well. However, why students tend to learn 
independently has yet to be established. 

Developing scientific understanding demands sustained engagement 
and interaction with learning resources, which can guide the process 
of understanding. Institutional MOOCs offer multimodal learning 
resources, leading to the promotion of multimodal learning. Multimodal 
resources have the potential to promote learning at one’s own pace, in 
one’s own spaces and with one’s own tools. This may be one of the 
distinguishing features of online learning that can ensure transforma-
tive learning. Systematically organised learning resources might provide 
a scientific reference for students to understand, interpret and trans-
form their practice-related experience and knowledge claims, leading to 
epistemic transformation (scientific understanding, developing adequate 
knowledge about the topic of the discussion and enhanced capability). 
However, such possibilities remain peripheral because students have 
limited opportunities to interact intellectually with fellow learners and 
instructors. Existing interactions tend to promote problem solutionism 
rather than becoming a reflective and discursive inquiry about issues, 
which might be a barrier to epistemic transformation. Communica-
tion, interaction and collaboration about developing and advancing a 
conceptual understanding of learning problems is required for epistemic 
transformation because it involves putting forward, explicating, ques-
tioning and assessing knowledge claims. Such processes demand sustained 
co-engagement and co-contribution to make sense of learning resources 
and problems.
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CHAPTER 7  

Moving Forward or Going Backwards? 
Understanding Digital Transformations 
from Teachers’ Perspectives of Assessing 

Students Digitally 

Linda Barman and Maria Weurlander 

Introduction 

Digital transformations of higher education (HE) comes with several 
different agendas and thus creates different expectations of what new 
technology should address. In debates, promises connected to digitali-
sation include the opening up of HE, improvements in administrative 
effectiveness, and innovation in teaching and learning. Digital tech-
nology (DT) can have transformational effects on the velocity, scope
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and impact of HE assessment practices, similar to those van Veldhoven 
and Vantheinen (2019) describe regarding effects of DT on the business 
world. Digitalisation is often seen as the enabler of ‘making things better’, 
but as set out in several chapters in this book, (for example by Tømte and 
Lazareva, and Scholkmann), it also creates new and unexpected dilemmas 
and changes faculty roles and responsibilities (Kirkwood & Price, 2014). 
One example of how digitalisation changes academics’ responsibilities, is 
that learning platforms enable HE to open up and reach learners other 
than the merited students that have gone through formal admission 
processes. To some extent, the opening up of universities broadens the 
HE mission. Outreach in the form of courses offering lifelong learning, 
for example, MOOCs (Massive Open Online Courses), changes the way 
teaching and learning is planned, delivered and evaluated (Barman et al., 
2019a; Tømte, 2019). Teachers in HE may find themselves in unusual 
situations as they are increasingly asked to popularize and create shorter 
courses with condensed messages in advanced topics, which can be chal-
lenging (Barman et al., 2019b). The opening up of HE as a result of 
digital platforms also involves current initiatives that aim to create joint 
education offerings between universities across countries in new ways, 
such as The European Civic University (CIVIC) and University Network 
for Innovation, Technology and Engineering (UNITE). Furthermore, 
students can participate in hybrid on-and-off-campus lectures simulta-
neously, and via digital tools collaborate with each other and external 
stakeholders situated on other continents (Barman, 2021). 

University teachers are known to have heavy workloads and IT appli-
cations provide an attractive way to make everyday work faster and easier 
when data is automatically transferred between systems. The idea is that 
digitalisation offers administrative effectiveness, and thus saves time, for 
example regarding teachers’ work during assessments of students’ perfor-
mances (Mimirinis, 2019). Increased effectiveness includes the shift from 
having to spend time on copying exam papers to obtaining students’ 
answers in digital form and grading their performances based on auto-
mated assessments in IT systems. In addition, DT offers new ways of 
assessing students’ knowledge. The transformative potential of using 
digital tools in teaching and as a support in students’ learning processes 
is one area where the literature makes promises but empirical findings 
remain modest (Sweeney et al., 2017). In particular, teachers seem to 
maintain old habits and their view of how to assess students’ performances 
even though digital tools are available (Bennett et al., 2017; Deneen &
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Boud, 2014). Formative, (ungraded), and summative, (graded), assess-
ments have major impacts on what and how students learn (Weurlander 
et al., 2012), and is therefore central to HE. The literature reports on 
efforts to innovate and for example change teachers’ and students’ roles 
in knowledge-creation (Bearman et al., 2020; Bygstad et al., 2022; Kirk-
wood & Price,  2014), and a broad implementation of emergency remote 
teaching during the pandemic (see Chapter 12 by Wollscheid et al.). 
However, one important question remains: what is it that really trans-
forms? The overall aim of this chapter is to contribute to the conversation 
regarding what kinds of transformations occur as a result of digitalisa-
tion of teaching and learning in Swedish higher education. The specific 
purpose is to illuminate digital transformation of assessment practices 
by exploring teachers’ experiences of using digital technology to assess 
students’ performances, including the planning, implementation, grading 
and provision of feedback. 

Assessment of Students’ Performances 

Using Digital Technology 

One major promise from digitalised assessments is to enable multimodal 
ways of presenting and representing knowing and knowledge, for example 
using sound and moving images (Selander & Kress, 2010; Timmis et al., 
2016). The change in design and figuration of tasks influences what 
students get to experience in assessment tasks, such as being exposed 
to three-dimensional digital models of environments in architecture, or 
being able to rotate mechanical constructions, or seeing films that illus-
trate authentic situations from business. The use of digital tools also 
increases students’ opportunities to present their abilities in different 
ways, which could fundamentally change what kind of knowledge, abili-
ties and approaches are required and graded (Sweeney et al., 2017; Tan  
et al., 2020). Digitalisation may also facilitate a shift in how assessments 
and grading are traditionally viewed and conducted in HE (Boud et al., 
2018). Research on HE learning emphasises students’ involvement in 
the assessment process, for example during the development of standards 
or when they practice their abilities to make judgements through self-
and peer-assessments (Barman et al., 2022; O’Donovan et al., 2008). 
Such processes can be facilitated with digital platforms offering flexi-
bility, for example with the use of quizzes or automated distribution of 
peer-learning tasks. In sum, digitalisation may increase the authenticity
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of assessment tasks and broaden students’ opportunities to make their 
knowing and knowledge visible, thereby increasing the ecological validity 
of assessments and grading in HE. However, developments and transfor-
mation of assessments seem to be slow, and researchers argue that old 
ideas are being locked in by current digitalisation, instead of benefitting 
from the potential that the new era may offer (Bearman et al., 2020). 

Research on HE assessments of student learning also addresses some 
recurrent challenges faced by teachers. These challenges include how 
to assess and grade students fairly, and at the same time allow for 
open-ended assignments where students demonstrate their ability to 
integrate basic facts or science with more elaborate reasoning or problem-
solving that resembles abilities required in working life (Barman et al., 
2022; Epstein & Hundert, 2002; van der Vleuten et al., 2010). In 
general, teachers’ different epistemological views and understanding of 
what assessment should enable in combination with locally embedded 
traditions influence their choices of what and how to assess students’ 
performances (Boud et al., 2018; Mimirinis, 2019). Such examples 
include measurement of factual knowledge versus assessment of integrated 
competencies, and/or providing feedback and thus creating learning 
opportunities (Hodges, 2010; van der Vleuten et al., 2010). 

Assessment in Swedish Higher Education 

In this chapter, we studied HE assessment practices in Sweden. Swedish 
HE adopts a course-based system in which student completion of each 
course needs to be summatively assessed and graded (UKÄ, 2020). One 
course generally requires 5–10 weeks of full-time studies but at some 
universities several part-time courses are offered in parallel. Obligatory 
course requirements such as graded assessments must be stipulated in 
course syllabuses, and additional assignments that aim to provide forma-
tive assessment of student performance are not part of formal require-
ments. In contrast to formal regulations, teachers sometimes include 
bonus systems so that students gain credits from formative assessments 
which are then included in course grades. Each course has a formal 
examiner who is responsible for the assessment including the design of 
assignments, student grading and feedback. The examiner often has the 
responsibility for the overall course design as well. In some cases, several
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teachers are involved in the assessment process and provide exam ques-
tions, conduct assessments and feedback, and provide information on 
student performances for grading purposes. 

Theoretical Framework 

We based this study on the underlying assumption that assessment consti-
tutes social practices embedded in local contexts (Boud et al., 2018). 
Practice theories views practice as consisting of ‘the relations among the 
everyday interactions, routines and material arrangements in particular 
environments and forms of knowing generated from these’ (Hager et al., 
2012, p. 3). In line with this, we view assessment practices as purposeful, 
influenced by local routines, available technologies and other material 
artefacts used, and the views, ‘sayings and doings’ regarding assessment 
matters of the various people involved (teachers, students, administrators 
and others). Assessment of student performance in HE requires a number 
of decisions regarding what knowledge and knowing students should 
demonstrate, and standards for judgement and grading. These decisions 
affect the format, mode and the design of assignments and exams such as 
the question/problem type. Furthermore, choices regarding the assess-
ment situation are also necessary, including what resources students are 
allowed to use, such as literature, calculators, or the internet, and the 
time allocated for accessing and completing assignments and tests (e.g. 
hours or weeks). Bearman et al. (2016) outline a practice framework for 
assessing students’ performances and define assessment design decisions 
‘as the corpus of choices regarding assessment, made by university educators 
who take responsibility for the module or unit or overall program at a curric-
ular level ’ (Bearman et al., 2016, p. 548). These decisions are central 
aspects of assessment practices. Here we are concerned with possible 
changes regarding teachers’ design decisions including their intentions 
with and implementation of assignments and exams. 

Furthermore, we apply the concepts of convergent and divergent assess-
ment, (Torrance & Pryor, 2001), to discuss the informants’ descriptions 
of the result of their design decisions, namely the format, mode and char-
acter of graded and ungraded assignments and assessment tasks associated 
with the use of DT. Convergent assessment refers to assignments and 
tasks which aims to ‘find out if the learner knows, understands or can do 
a predetermined thing’; and  is  ‘characterised by detailed planning, and 
it is generally accomplished by closed or pseudo-open questioning and tasks’
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(Torrance & Pryor, 2001, pp. 616–617). Such a perspective is associ-
ated with behaviourist views of learning and, in our view, similar to the 
rationales behind the psychometric tradition concerned with reliability 
and validity of tests (Hodges, 2010; Torrance & Pryor, 2001). Divergent 
assessment involves more open questioning and tasks that are complex to 
perform and aims to discover what the learner knows, understands and are 
capable of. In addition, divergent assessment tends to be oriented towards 
future development, and are associated with social constructivist views of 
learning (Torrance & Pryor, 2001). 

Method 

The empirical materials included analysis of 12 interviews with teachers 
from two universities in Sweden. The teachers were recruited based on 
their involvement in various strategic education initiatives concerning 
either pedagogical development by their own choice, or digitalisation of 
study programmes initiated by their respective University. All teachers 
had the experience of assessing students using digital systems, and two of 
the informants were involved in initiatives explicitly aimed at digitalising 
assessments. The sampling was made to gain access to a broad variation of 
experiences, and thus the informants consisted of women (7) and men (5) 
who teach in various subjects such as mathematics, physics, chemistry, law, 
language, language education, and social science research methods. Their 
experience as teachers ranged from 18 months to more than 20 years, 
and some could be considered ‘early adopters’ of educational DT, while 
others employed digital tools in their teaching due to the pandemic. Both 
universities provide various digital solutions, such as learning platforms 
(LMS) and specific IT systems useful for digital exams and/or automated 
assessment of students’ performances. The informants had the experience 
of applying these technologies in various ways, both before and during the 
pandemic. The majority included automated assessments such as quizzes, 
open responses or online peer-assessments in their courses, and some had 
used on-site digital assessments as well. 

Interviews were conducted in physical meetings or online on Zoom 
and lasted between 35 and 54 minutes. Questions addressed informants’ 
experiences of assessing students’ performances on digital systems, for 
what purposes they used DT in assessments, what type of knowledge 
and knowing students were asked to demonstrate, and the design of 
assessment tasks in the digital environment. All informants consented to
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participate in the study prior to any data being collected. To protect the 
privacy of informants, quotes in the findings section of this chapter are 
attributed to fictitious names. 

We performed a thematic analysis, (Braun & Clarke, 2006), to uncover 
changes in the teachers’ assessment design decisions that were associ-
ated with their application of DT. During the analysis, we focused on 
which kinds of changes the informants described and reasoned about 
(manifest content). Furthermore, in accordance with the thematic anal-
ysis, (Braun & Clarke, 2006), we interpreted the latent meaning of these 
changes which resulted in three overarching themes regarding the nature 
of change. These in turn relate to possible transformations in either 
teachers’ work processes or their design decisions. 

Findings 

In this section, we introduce three themes that present changes of 
different nature as a result of the teachers’ use of DT when they 
designed, implemented and performed assessments of students’ learning: 
(I) Transformation of assessment processes, (II) Redesign of courses and 
assessment tasks and (III) Rethinking student competencies and require-
ments of learning. These changes relate to either how the teachers worked, 
(their processes), or what the teachers designed and created, (the ‘prod-
ucts’). This section starts with an overview of the areas and nature of 
changes presented in Table 7.1. Each theme is presented followed by 
a discussion of how these changes may, or may not, be regarded as 
transformations.

Transformation of the Assessment Process 

Teachers experienced that the use of digital systems for assessments signif-
icantly changed their work processes in different ways. What stood out 
was how the teachers needed to carry out the planning and implemen-
tation of assignments earlier in the work process and how each task or 
assignment required a greater level of detail regarding instructions and 
possible student solutions. The shift from paper-and-pen written exams 
to digitally accessible student assignments and tasks significantly stream-
lined the distribution of exam questions and results to-and-from teachers to 
students, and between teachers. Marc, a teacher in social science research
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Table 7.1 Changes of different nature as result of the teachers’ use of digital 
applications when they designed, implemented and performed assessments of 
students’ learning 

Areas of change Nature of change 

Work processes and administration 
The Process 

I. Transformation of the assessment process
• Teachers planned and implemented 

assignments earlier in the assessment work 
process

• DT streamlined the distribution of exam 
questions and student results

• DT required additional decision making
• Roles and responsibilities were re-defined. 

Additional support and expertise were needed 
to implement assignments and tasks in the 
IT-systems 

Design decisions 
The Product 

II. Re-thinking student competencies and 
requirements of learning

• Teachers re-considered what forms of 
knowing their students could demonstrate

• Limitations as to what kind of knowledge 
and knowing that was possible to assess 
III. Re-design of courses and assignments

• Change of assessment mode
• Implementation of continuous 

self-assessment
• Combination of different assessment 

modes 

Source Authors’ own

methods shared his positive view of how digital technology (DT) made 
the distribution of students’ results more efficient. 

All you have to do is report it to the students. Fully automated. Then they get 
access to it, immediately when we hand out everything, all students get their 
results. (Interview 10) 

At the same time, digital applications often required numerous settings 
or even programming skills, and in those cases, the teachers had to 
spend considerably longer time than they were used to or had antici-
pated to prepare each task. Peter, a maths teacher with programming
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skills, believed that one of the applications used for automated assess-
ments would be helpful in saving time to assess larger student groups, 
but only after working with the application for a number of years. 

You have to struggle with a certain user interface. Initially it’s not very 
intuitive. But on the other hand, there are several tutorials you can watch, 
but sure, it’s not so easy in the beginning. It’s a pretty big threshold to start 
with. (Interview 4) 

With similar experiences, Mona who teaches language education reasoned 
about how automated assessments saves time for continuous assessment 
of larger student groups, but that it also takes time and careful planning. 

Well, if you create a quiz, I think it saves time since it’s assessed automatically. 
But it’s crucial to get all the settings right. We have experimented a bit with 
using automated assessment of open responses, using keywords. That backfired 
quite a bit. We had to go in and try to fix it manually. (Interview 9) 

Digital systems often required additional decision making and teachers 
carefully needed to think through each possible interpretation of their 
instructions and problem descriptions. In cases where automated assess-
ment of open responses was performed in the IT system, the teachers had 
to consider what possible different typos the students might enter in the 
IT system, such as an extra space between words or numbers. Sally, who 
had the experience of implementing automated assessments in maths and 
physics courses, explained: 

In some cases, they contacted me and protested. The students had not written 
exactly as the system requires, and because it’s automatically assessed one 
must write exactly in accordance with the way the system is programmed. 
(Interview 1) 

Mona realised that her idea of using keywords that the IT system should 
recognise as correct student answers did not always match how students 
demonstrated their knowledge. 

I took the author’s name as a keyword, but not all students used this name 
in their answers. Two students wrote really good answers but did not mention 
the author by name and their answers were not approved by the system. And
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I couldn’t change this manually. So, I had to e-mail them and tell them that, 
their reports says fail, but they did pass. (Interview 9) 

Several teachers needed support during remote assessments to ensure that 
students who experienced problems with the technology received help. 
Such expertise was not always provided by the university IT support and 
had to be arranged locally by involving e-learning expertise. During the 
assessment occasion in several courses, e-learning support, (2–4 persons), 
were available for half a day every second week during the first half of 
the semester. In addition, administrators and IT staff created advanced 
settings that enabled students with special needs to obtain the support 
they were entitled to. Additional support was also needed when the DT 
required programming skills to enter assignments into the system. In 
some cases, the design of assignments and questions had to be edited and 
adapted based on the DT, in which cases the programmer was involved 
in taking design decisions regarding the problem tasks and assignments. 
Hence, the need to involve additional expertise in different ways changed 
the teachers’ role and responsibilities. 

Rethinking Student Competencies 

and Learning Requirements 

As the teachers created assignments and exam questions, they considered 
what forms of knowing their students had to demonstrate. For example, 
factual and declarative knowledge, as opposed to the ability to perform 
procedures such as mathematical calculations; or that students could 
demonstrate their skills with a different modality. Due to limitations 
imposed by the pandemic, the teachers needed to find new ways to assess 
students remotely. Mona took the opportunity to assess her students using 
uploaded videos in which they orally presented their skills in language 
education. She reflected on the importance of offering various modes 
of assessment to enable different ways for students to demonstrate their 
knowledge and abilities. 

Oral examination has a greater meaning than just being a safety-enhancing 
measure. It’s spontaneous and under time pressure, which makes oral exami-
nation contribute other kinds of validity. […] So, it’s good with variation so 
there are different ways to demonstrate your knowledge. Then, the assessment
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might be fairer. I think the flexibility part is important, and technology can 
help us with that. (Interview 9) 

For Marc and his colleague who teach scientific methods, offering remote 
online exams forced them to rethink the requirements of learning, since 
students could access course literature and the internet during the exam. 

There was more emphasis on providing examples [… ] But we’ve also 
increased the time students’ can spend when taking the exam because it also 
means increased demands compared to a three-hour exam taken at campus. 
(Interview 10) 

The teachers reported that they had some scope to choose other IT tools 
than their respective University’s LMS or the on-campus digital exam 
system. The various digital tools enabled students to express their answers 
in different ways, such as using mathematical language with symbols and 
signs. Several maths and physics teachers implemented such DT in their 
courses. While they appreciated the opportunities for students to provide 
answers with correct disciplinary language, (signs, symbols), they rede-
fined what kind of knowledge the assessment should capture based on 
platform affordances and available functions. Several teachers reported 
that the available DT created limitations as to what kind of knowledge and 
knowing that was possible to assess. For example, no available system made 
it possible for students to draw graphs or assess students’ understanding 
of correct units of measurement expressed in Swedish, as Sally explained: 

Since the system language is English, adjustments need to be done. For 
example, in cases where units of measurement are requested, “min” – is not 
correct. In these cases, we have already written out the units and the students 
only need to answer with numbers. (Interview 1) 

All physics and maths teachers reported that their aim was to assess 
students’ abilities to perform calculations, which required students to 
demonstrate every step of the way in their calculations. According to the 
teachers, such transparency made students’ thinking visible and created 
opportunities to provide feedback and adjust teaching. The use of auto-
mated assessments using different IT systems meant that students were 
instead asked to report the results of their calculations and problem-
solving. George and Peter who created assignments in maths and physics
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courses, expressed their view regarding some of the limitations of the 
automated assessments and how they adapted assignments accordingly. 

We have tried to make them [digital quizzes] equivalent to the E-level 
[minimum requirements] on the final exam. But we haven’t been able to 
assess their abilities to solve problems or present solutions. (Interview 3) 

It would be optimal if they could write a proper solution so we can assess and 
check that they use the correct language, refer to the right things, which theo-
rems they refer to, and draw correct figures, that they define everything used 
in their calculations. The things that are missing right now in the assessment, 
simply. We rarely think that the numerical final value is interesting, it’s how 
they got there that is of interest. ( Interview 4) 

The teachers recognised that students’ digital competence and previous 
experiences of using various IT systems affected how well students 
performed. Margret and her colleagues who teach physics and maths, 
experienced frustration when the system nomenclature differed from how 
signs were normally written in Swedish and thus required students to 
write dot instead of comma when answers included numerical values. 

[System X] has many annoying features that both teachers and students are 
bothered with. It’s so super petty with format and how to enter numbers, it’s 
almost like half a programming task to answer correctly in [system X]. So you 
start thinking that it doesn’t entirely test the things you consider important 
to assess. (Interview 2) 

In contrast, Mona reasoned that HE should train students’ digital literacy, 
and that students are expected to apply such competence in the exam or 
test situation. Therefore, if students made mistakes due to IT ignorance 
this would affect their grades. Sophia, a language teacher, designed several 
quizzes in her course with the double purpose to help students both test 
their language knowledge and learn how to conduct quizzes in the LMS. 
Hence, IT was not only a means to an end but also part of the intended 
learning.
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Redesign of Courses and Assignments 

The use of various digital applications for the assessment of students’ 
performances meant that the teachers adapted the design of their 
graded and non-graded assignments. This in turn encouraged teachers to 
consider and change the overall design of their courses. Several teachers 
changed the assessment mode, for example by replacing laboratory reports 
with automated assessed multiple-choice questions. They also reflected 
upon the available DT, which they found more suitable for assessing some 
aspects of students’ expected competencies. Teachers reported that it was 
not possible to make all kinds of knowledge, skills and approaches visible 
in the digital applications they used. Automated assessments, for example, 
were considered useful for assessing factual, non-disputable basic knowl-
edge. To this end, the teachers created assignments such as quizzes useful 
for students’ continuous self-assessment, something that was implemented 
in the majority of courses that these teachers referred to. Here, Dina, who 
teaches law, explained the advantages of using DT. 

This kind of formative elements… firstly, it only works using digital environ-
ments, at least with these student volumes. […] From the students’ perspective, 
that they can get automated feedback. They can do it anytime; they can do 
it several times. (Interview 11) 

Most teachers reported that the application of digital assessment made 
them redesign course activities and assignments, for example, creating 
home assignments requiring deeper understanding and several multiple-
choice questions assessing limited parts of the students’ knowing. Several 
teachers reported using DT to assess ‘easy-to-learn’ simpler skills contin-
uously throughout the course, and in addition, they created home 
assignments to capture the students’ abilities to apply knowledge. This 
way of combining different assessment modes was implemented by the 
majority of the informants in response to the different opportunities 
and limitations that the digital tools offered. Formative multiple-choice 
questions were regarded as a way to motivate students’ engagement and 
continuous studying throughout courses, and digital tools created an 
opportunity that for reasons of time could not be justified without the 
automated assessments. 

Teachers were aware that students sometimes collaborated during 
remote assessments, or that they worked out maths problems using digital
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tools available on the internet, instead of doing calculations themselves. 
This made test scores unreliable. Therefore, teachers introduced several 
measures to prevent students from sharing information in individual tasks. 
Such measures included assigning different values to the same maths 
problem randomly distributed to different students or mixing the order of 
how tasks were presented to students. In addition, some teachers created 
libraries with several problem tasks so that students performed different 
assignments requiring similar knowledge. In these ways teachers made 
additional decisions and assignments compared to conducting assessments 
with pen and paper. 

Discussion 

In this chapter, we illuminate transformations of assessment practices by 
exploring teachers’ experiences of assessing students’ performances using 
DT. Given the time of data collection, the redesign of courses and assess-
ments was also influenced by the pandemic, including the necessity to 
assess students learning remotely. Thus, DT was a condition for making 
remote assessment possible. The use of DT made teachers redesign assign-
ments and courses, and they assessed other forms of knowledge and 
knowing than when students previously used pen and paper. Unsur-
prisingly, teachers’ work processes also changed. DT affected teachers’ 
assessment design decisions in several ways, not only regarding who were 
involved in making decisions, but decisions had to be brought forward 
and further detailed and thought-through before implementing assign-
ments that students performed in digital systems. It can be difficult for 
teachers to imagine and predict exactly how students demonstrate their 
knowledge including choice of words and possible spelling errors. Open 
responses or word recognition of student-made texts could enable diver-
gent assessments where students demonstrate knowledge beyond what 
could be tested via multiple-choice, such as performing calculations or 
elaborate reasoning. Teachers who used systems for automated assess-
ment of open responses experienced friction between their intentions and 
the default system settings that did not always correspond to their ideas 
of how to judge student performances. Automatically assessed answers, 
although efficient and timesaving, do not allow for small typos and partial 
mastery (cf. Lesage et al., 2013), and require additional decisions made 
beforehand to adjust system settings on what possible errors to allow.
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The idea that the digitalised assessment process saves teachers’ time 
often drives implementation (Bennett et al., 2017), and was also a reason 
why teachers in this study chose to use DT. On the one hand, the teachers 
experienced that the digitized parts of the process (e.g. submitting essays 
via LMS) significantly changed and made their work easier and increased 
opportunities to assess large student groups. On the other hand, the digi-
talisation of assessments, such as automated feedback and grading based 
on student answers, required additional and unforeseen work, and even 
advanced programming skills. The contradiction between timesaving and 
workload reduction, and the unexpected consequences of requiring more 
time for planning and set-up were described in a recent review (Brady 
et al., 2019). In other words, the digitalisation of assessment seems to 
change the work process but not necessarily into an overall more effec-
tive and efficient process. As one teacher’s reasoning in this study reveals, 
the initial work to implement digital assessment may pay off if the same 
assignments are re-used in later courses, but programming and system 
adjustments may not be worthwhile if the digital assessment is a one-off 
situation. 

According to the findings of this study, when digital assessments were 
implemented, the final course exam was complemented with continuous 
assessments throughout the course, increasing the number and frequency 
of assignments. If DT drives assessment practices towards continuous 
formative and summative assessment of student learning, as in the current 
study, and even replace the typical end-of-course exam, this would be a 
significant transformation. Students could be given continuous feedback, 
which we know is important for learning, and the ‘exam stress’ associ-
ated with the one-time snapshot constituted by a single test, could be 
reduced. However, such feedback would have to be of high quality to 
support student understanding. One risk is that the high frequency of 
digital assessments will be limited to ‘pieces of knowledge’, which might 
signal to students that while studying they should focus only on factual 
and declarative knowledge. Overall, based on the teachers’ design deci-
sions in this study, the assessments via digital tools converged, making it 
harder for teachers to allow for variation in student responses. In contrast 
to the intentions reported by several teachers, the assessments became 
about measuring students’ fulfilment of specified and detailed outcomes 
of learning (‘the correct answer’) and limited teachers’ opportunities to 
provide supporting feedback (feedforward). As previous in-class assess-
ment research indicates, the way teachers design assessments, i.e. the type
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of questions asked, sends signals to students of what counts as knowl-
edge in a particular course (Weurlander et al., 2012). Consequently, the 
convergent change of assessment identified here may influence students’ 
views of knowledge. Also, if formative elements mainly assess students’ 
‘lower level of understanding’ or, pieces of knowing according to pre-
defined and static tasks, the transformation due to DT in HE may foster 
assignments that epistemologically move in a direction contrary to ambi-
tions of furthering student learning. Such ambitions include equipping 
graduates with twenty-first-century skills and capabilities to solve multi-
faceted societal challenges (Barman, 2021; Barnett, 2012; Griffin & Care,  
2014). 

From a pedagogical perspective, the design of systems for digital 
assessment can be criticised for facilitating the assessment of ‘easy to 
measure’ pieces of knowledge—convergent assessments—for example 
with multiple-choice questions at the expense of enabling assignments 
requiring students’ integrated and holistic knowing—divergent assess-
ment. Bearman and colleagues argue that assessment ‘too often require a 
high degree of recall and offer little opportunity for student input or choice. 
Our overall impression is, in higher education, the digital has locked in 
an old set of ideas about assessment’ (Bearman et al., 2020, p. 8). Digital 
assessments would thereby tend to conserve views about assessment of 
student learning than transform new ways of capturing student capabil-
ities. Thus, for digital transformation of assessment practices to occur, 
we need to re-imagine what and how we assess students’ knowledge. 
In this study, several teachers were frustrated that students were unable 
to demonstrate their thinking in STEM subjects and, hence, that they 
were unable to assess important knowledge. This implies that some of the 
current transformations due to the use of DT is, in some ways, moving 
in the wrong direction. 

In addition to assessing the intended subject area learning, it became 
evident that, according to the teachers, students’ familiarity with the 
DT—digital competence—influenced how well they performed. Several 
teachers found this unfair, messy and an unnecessary demand on students, 
while a few argued that DT should be an integrated part of learning 
and a requirement of what students in HE should be capable of. Like 
other kinds of general competencies, such as writing or presentation skills, 
supporting students’ digital competence will certainly be part of what 
teachers need attend to if assessments increasingly are performed digitally. 
It seems though that many university teachers experience shortcomings in
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handling issues in the digital environment that are more complex and, in 
general, teachers need to improve their digital competence, according to 
a review of the research literature (Zhao et al., 2021). 

The teachers’ experiences in this study show that the use of DT during 
the assessment process may require increased support and collaboration 
in new ways. This implies that the autonomy associated with assessment 
decisions may decrease due to default settings in IT systems and the 
necessity of involving non-teaching staff. This raises a question of who 
should be the decision-makers and how much influence on content IT 
support or ICT staff and educational developers should have. Scholk-
mann, (Chapter 6), discusses this with similar and elaborated reasoning 
regarding frontline workers during HE digital transformation. Pursuing 
critical perspectives regarding edtech-driven developments in the educa-
tion system as a whole, Facer and Selwyn (2021) acknowledge that 
teachers’ roles will undoubtedly change due to DT. However, they warn 
about the deprofessionalisation of teachers if technology assistants start 
to replace professional decision-making. From one perspective, the imple-
mentation of DT facilitates pre-defined and standardised ways to provide 
education and can serve as an important guarantee for quality in processes 
and output. In contrast, assessment design of, for example, mode and 
modality is more likely to address important knowing when based on 
an understanding of context including subject-specific expertise, and are 
varied to meet learners with different needs (Barman et al., 2019b, 2022; 
Facer & Selwyn, 2021). In this study, teachers seemed grateful for help 
in setting up, redesigning and adapting tasks in digital environments, and 
some even sought support during assessments. However, consequences 
associated with the transformation of academics’ roles and responsibili-
ties due to distribution of assessment design decisions in HE is certainly 
something that needs further exploration in coming years. 

Digital transformation may be seen as a buzz term and several efforts 
have been made to define it. Advancements due to DT refer to innova-
tive IT, or the effect on people’s everyday lives as well as organisational 
offerings and internal operations (van Veldhoven & Vantheinen, 2019). 
Assessment of learning using DT may fundamentally change how HE 
institutions interact with society in terms of enabling universities to 
provide credentials to learners other than the enrolled students. However, 
the current study illuminates transformational processes regarding teach-
ers’ roles and work, in particular the assessment design decisions as
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defined by Bearman et al. (2016), and described in this chapter. In addi-
tion, the use of DT, partly due to the need for remote assessment, resulted 
in epistemic changes as to what kind of knowledge and knowing that were 
assessed. While conducting remote assessments facilitated the redesign 
and implementation of divergent assignments where students were asked 
to apply and integrate knowledge, which pedagogically may indicate a 
step forward, currently available technology also enabled continuous, 
but increasingly convergent assessments. The latter implies transforma-
tion towards reduced transparency of students’ learning processes and 
hiding students’ learning issues and misunderstandings from teachers, 
which should be considered a step backwards. In this sense, it seems 
that using digital technology led to adaptation rather than innovation of 
assessment practices. 
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CHAPTER 8  

Who Are the Frontline Workers of Digital 
Transformations in Higher Education? 

A Conceptual Elaboration 

Antonia Scholkmann 

Introduction 

With the COVID-19 pandemic at the latest, the term “frontline workers” 
entered mainstream usage. “Essential and frontline workers” were those 
who maintained critical social services in the face of a disruptive global 
crisis (Blau et al., 2020). In addition to healthcare workers and employees 
in critical functions in the public sector, this also included teachers 
(Beames et al., 2021). However, the frontline worker , and its even more 
specific counterpart, the street-level bureaucrat , were already an inte-
gral part of the scientific vocabulary long before the pandemic. At the 
intersection of public management theory, sociology of institutions and 
organizational learning, street-level bureaucrats have served, in the wake 
of the practice turn in these subjects, to explain phenomena of variation 
in the implementation of policy.

A. Scholkmann (B) 
Department of Culture and Learning, Aalborg University, Aalborg, Denmark 
e-mail: ansc@ikl.aau.dk 

© The Author(s) 2023 
R. Pinheiro et al. (eds.), Digital Transformations in Nordic Higher 
Education, https://doi.org/10.1007/978-3-031-27758-0_8 

175

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-031-27758-0_8&domain=pdf
mailto:ansc@ikl.aau.dk
https://doi.org/10.1007/978-3-031-27758-0_8


176 A. SCHOLKMANN

Komljenovic (2020) has clear-sightedly pointed out that the digital 
transformation of higher education is taking place “in the time when 
the practice is superseding policy, where there is no regulation beyond 
the question of data privacy” (Komljenovic, 2020, p. 1). The COVID-
19 pandemic has on the one hand exacerbated this situation: the ad hoc 
transformation of teaching and learning into online mode has established 
concrete practices even more clearly than before, without well-drafted 
supporting policies being in place covering more than the absolute 
necessity to go online. Many of the negative effects discussed by Koml-
jenovic (2020) appear to have multiplied, such as platformization (i.e., 
the total or partial re-allocation of both the offer and the use of data-
based educational arrangements toward digital platforms and hence out 
of the ownership and steering capacity of the university) or assetization 
(i.e., renting out digital offers and data instead of exchanging them as 
commodities, cf. Komljenovic, 2020). On the other hand, however, the 
specific situation during the pandemic and the forced shift to digital 
teaching also highlighted the role of university staff as frontline workers. 
Building on this, I argue that digital transformation of higher education 
teaching and learning is a policy in the making. That is, its enactment by 
frontline workers can and should be treated as an important contribution 
to its definition—especially in the highly digitalized Nordic countries. 

The Nordic countries have been elaborated on before as providing a 
specific case for the understanding of digital transformation. Following 
Laterza et al. (2020), they can be argued to provide a unique combi-
nation of context conditions, such as a state-funded higher education 
system that provides a relatively safe space for pedagogical and techno-
logical experimentation without the immediate threat of losing students 
(cf. also Fägerlind & Strömqvist, 2004);  also, (higher) education in the  
Nordics is, albeit with variation, guided by principles that go beyond the 
prioritization of economic gains, working on the premise that education 
should serve society and a greater public good (Oftedal Telhaug et al., 
2006). This enactment of the Nordic welfare state demands a level of 
trust in institutions of higher education, which in the case of policy enact-
ment entails high amounts of discretion, both for institutions and for 
individuals. Moreover, as the authors argue, the expectation of societal 
value creation in the Nordic approach can act as a counterbalance to the 
assumed dominance of platform providers in policymaking and shaping 
(Laterza et al., 2020).
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The focus of this paper is digital transformations in the provision 
of teaching and learning in higher education. This provision must be 
understood as a multifaceted enterprise, which involves not only teachers, 
pedagogy, and students, but also support staff and the wider univer-
sity ecosystem (cf. Laterza et al., in this volume). Digitally transforming 
it adds another layer of complexity, since transforming entails mutual 
inspiration and co-creation of new concepts, solutions, and ideas with 
and by use of new (digital) tools (Wollscheid et al., in this volume). 
Focusing on frontline workers and street-level bureaucrats, then, is also 
an acknowledgment that digital transformation of teaching and learning 
is tied to concrete and emergent practices (Gherardi, 2015). This means, 
that under this practice perspective, not only formalized decisions, guide-
lines, or laws should count as policy, but also the actions and practices 
emergent in interplay with these (e.g., Braun et al., 2011; Hill, 2003). 

In the following, I will first provide a short overview of the origins 
and theorization of the concepts street-level bureaucracy and frontline 
work, together with an outline of how they have been applied in higher 
education research, so far. Also, some elaborations will be provided on 
how research on street-level bureaucracy and frontline work has engaged 
with the phenomenon of digital transformation, and why a focus on the 
frontline workers of digital transformations of higher education might be 
a timely enterprise. Second, I will lay out a map of groups of higher 
education personnel that can be argued to enact frontline work in the 
digital transformation of higher education. Third, I will briefly elaborate 
on the possible consequences of framing digital transformations of higher 
education as frontline work for future research. 

Digital Transformations of Higher Education 

as Street-Level Bureaucracy and Frontline Work 

The term street-level bureaucracy was coined in the 1980s by 
Lipsky (2010), who, in his seminal book explored the dilemmatic tensions 
between policies and their execution in practice by human actors. With 
his work, he was by far not the only scholar at that time to engage in 
elaborations comprehensively understood as the “practice turn” in social 
sciences research (e.g., Buffat, 2015). However, as Rowe (2012) puts it:
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Lipsky’s work (...) has long been one of the clearest expressions of an idea: 
that those who work on the front line of public services make a difference 
to policies and to the way in which they are experienced. (Rowe, 2012, 
p. 10) 

This “making a difference” has been explained by the fact that street-
level bureaucrats are endowed with considerable discretion in executing 
their tasks, i.e., degrees of freedom to act as they see fit. This has been 
argued to be the case since street-level bureaucrats have to solve prob-
lems that “deliberately or not, may have been left unresolved further 
‘upward’” (Hupe, 2019, p. 7). The execution of their discretion often 
puts street-level bureaucrats in conflicted positions, for example between 
their own professionality and the concrete affordances of the policies they 
are about to implement (Rowe, 2012). Frontline workers (e.g., Balogun 
et al., 2015) in this view are considered as the ones implementing and 
translating policy into practice, for example as personnel in the provision 
of government services, such as administrative front desks, police officers, 
social workers, or schoolteachers (Blau et al., 2020; Meyers et al., 1998). 
They are the ones representing the (welfare) state in direct interaction 
with clients, customers, or students, by carrying the responsibility for the 
implementation of various forms of policy, from state service to welfare 
to school curriculums. 

For the purpose of this chapter, it must be noted that street-level 
bureaucracy and frontline work were not originally conceptualized with 
higher education in mind. When looking at these concepts from the 
perspective of their original understandings this makes sense: although 
it takes place at state institutions, higher education is—especially in the 
Nordic countries—considered to be enacted with a considerable degree 
of freedom regarding curriculum and didactics (opposed to the much 
narrower margins in the actions of, for example, police officers; cf. also the 
introduction to this text). Despite these differences, street-level bureau-
cracy and frontline work have also been applied as theoretical lenses in 
higher education research, for example with a focus on how administrative 
personnel acts as street-level bureaucrats in the execution of administra-
tive tasks related to admission policies (e.g., Bell & Smith, 2022; Chopra, 
2020; Howard, 2017). A more flexible understanding of frontline work in 
higher education can be found in studies that do not necessarily focus on



8 WHO ARE THE FRONTLINE WORKERS OF DIGITAL … 179

bearers of legalized power as the enactors of policies but on “soft” bureau-
crats, such as faculty and other teaching personnel, and how they enact 
curriculum and curriculum reform (e.g., Venance et al., 2014; Witenstein, 
2020; Wray & Houghton, 2019). Last but not least, researchers have self-
labeled as working on the frontline without this necessarily being the line 
of implementation of an imposed policy or reform, for example with the 
concept of diversity (Anttila et al., 2018), or in the implementation of 
emancipatory pedagogies (Louise-Lawrence, 2014). 

Research on street-level bureaucracy did also not start out with a 
specific focus on digitalized and/or digitally transformed frontline work. 
However, as Hupe (2019) has pointed out, digitalization must be consid-
ered as one of the societal developments which have been challenging 
frontline work and the execution of discretion by street-level bureaucrats 
recently. Not only has technology led to transformations in the delivery 
of (public) services—work roles and assignments are also affected, which 
brings about both advancement and additional challenges (Hupe, 2019). 
Frontline work theory has proposed two somewhat competing expla-
nations to interpret these developments. In curtailment theory, Snellen 
(2002) proposed a reduction in the degrees of discretion within front-
line work due to computerized standardized decision-making. This can 
potentially de-power street-level bureaucrats since they will no longer 
be able to “manipulate information” (Buffat, 2015, p. 152). However, 
and competingly, enablement theory proposes that technological advance-
ments are being used adaptively by street-level bureaucrats, in the sense 
that standardized digital tools will be used for standardized tasks, while 
more complex matters are dealt with in a face-to-face manner as before 
(for an overview see Buffat, 2015). In this way, technology seems to 
increase rather than limit the discretionary powers of frontline workers 
(Høybye-Mortensen, 2019). 

Recent research suggests that the digitalization of services does indeed 
lead to interplay with street-level bureaucrats’ interpretation with consid-
erable degrees of discretion, and that these effects are not unidirectionally 
limiting or enabling but provide a picture of transforming work and prac-
tices based on digital transformations (e.g., Pors, 2015). In their study, 
Tummers and Rocco (2015) found that frontline service workers in e-
government services are moving toward clients with rule-bending and 
overwork to make these services work. This falls in line with findings 
from Løberg (2020), who showed that administrative frontline workers
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engaged in digitalized e-government services in Norway considered digi-
tally transformed processes both helpful in terms of flexibility, but also 
challenging due to the expected availability 24/7. Also, Breit et al. (2019) 
have pointed out the “increased availability of the frontline workers to the 
clients” (p. 1) as a challenge to be coped with. This is done by “handing 
over responsibilities to the clients through digital platforms” (p. 1), which 
leads to new divisions of labor and new understandings of roles between 
frontline workers and clients. In their follow-up study, the same group of 
authors (Breit et al., 2020) coined this outsourcing and re-integrating of 
tasks and responsibilities as “cyborg bureaucracy” (p. 149), and Nisar and 
Masood (2018) have labeled providers that go from street level to screen 
level as “cyborg bureaucrats” due to the far-reaching transformation of 
roles, services, and interactions between actors and digital tools. 

Finally, it must be noted that digital transformation in higher educa-
tion is not a legally binding aspect of policy work (like for example the 
data protection policies elaborated on by Komljenovic, 2020). In this 
sense, expectations of “going digital” should be considered a soft rather 
than a hard policy (for a more detailed elaboration of these concepts cf. 
Blomqvist, 2022). However, not least due to the developments instigated 
by the COVID-19 pandemic, it will be hard for higher education to revert 
to a non-digital model. As a result, integrating the digital, and eventually 
instigating digital transformation, is a concept that will remain prevalent 
in higher education, for example by making the use of specific digital 
platforms that a university has agreed on mandatory, or by inscribing 
hybrid learning models into study descriptions. The enterprise of trans-
forming higher education, digitally, builds on more or less obvious forms 
of policies, which nonetheless play out differently for different groups. An 
application of the concepts of street-level bureaucracy and frontline work 
to the digital transformation of teaching and learning in higher education 
will therefore need to distinguish stakeholder groups based on their tasks, 
practices and discretion as well as the degrees and levels of discretion they 
apply, and in relation to specific other groups. 

Frontline Workers of Digital 

Transformations of Higher Education 

In the following, I will elaborate on four distinct groups—faculty, 
students, educational developers, and administrative staff—from the 
perspective of how they can be argued to execute frontline work and
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enact digital transformations. I will do so through the theoretical lens 
of street-level bureaucracy and frontline work, focusing on the aspects 
of discretion, curtailment and/or enablement, and cyborgization, specif-
ically. I will supplement this with evidence from existing studies that can 
be argued to substantiate some of the perspectives I propose. It should 
be noted, though, this will be a first and approximative elaboration, and 
that more systematic empirical observations will be needed to substantiate 
these ideas. 

Faculty 

Teachers have been elaborated on as frontline workers mostly in primary 
and secondary education (e.g., Tummers et al., 2015), where they are 
considered to translate the programmatic curriculum into enacted prac-
tices toward pupils and therefore toward the broader society. In contrast, 
faculty and other teaching personnel in higher education (such as non-
tenured faculty and adjuncts) have been argued to work with higher 
degrees of freedom when it comes to the selection of learning content and 
pedagogical approaches (Scholkmann, 2020; Venance et al., 2014). In 
this sense, digitally transformed frontline work of higher education faculty 
and teachers seem to be driven more by enablement than by curtailment. 

Based on principles of academic freedom, individual teachers and 
specific networks of researchers have—long before the ad-hoc digitaliza-
tion during the pandemic—been engaged in both the design and the 
reflection of digitally transformed teaching and learning (e.g., Gourlay, 
2012; McPheeters, 2009). As self-defined frontline workers these “digital 
enthusiasts” (Tømte et al., 2019) have contributed to shaping rather than 
to implementing policy, as they have explored possibilities and bound-
aries of new technologies, and experimented with new roles for both the 
teacher and the learner based on what these technologies could provide. 
Accounts of this can be found in many of the pedagogical concepts that 
have reframed teaching and learning under an information and commu-
nication technology (ICT) perspective, such as Computer Supported 
Collaborative Learning (CSCS, e.g., Shamir et al., 2007), Networked 
Learning (NL, Goodyear, 2005) or Technology-Enhanced Learning 
(Bower, 2017). Collaborations with software development (often as open-
source and open-access approaches) might, whether intentionally or not, 
have contributed to the rise of the digital platform economy.
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However, some researchers have argued that the implementation and 
enactment of new technologies are a threat to academic freedom and 
shared governance (e.g., Curnalia & Mermer, 2018). Being forced toward 
the integration of digital practices as a result of a global pandemic has 
certainly been aversive to at least some portion of faculty and teaching 
staff (Scholkmann, 2022), and resonates with research on school teachers 
that have explored this group’s reservations toward a transformation of 
their professionality through digital practices (Harrits, 2019; Hupe &  
Hill, 2007). Already pre-Covid, Sjöberg and Lilja (2019) showed that 
university faculty do in fact perceive digital technologies as constraining 
when implemented under an organizational instead of a pedagogical 
rationale. Also, their informants felt that broader societal developments 
regarding digital transformations were limiting their technology use, such 
as juridical questions, the rapid evolvement of technology, and shifting 
literacy practices in new student cohorts. In a way, the feeling of being 
curtailed rather than enabled by digital technology seems to touch upon 
digital competences, and overcoming resistance to digital change becomes 
a question of learning (Scholkmann, 2021). 

Students 

Considering students as potential frontline workers in the digital trans-
formation of higher education might come as a surprise since students 
are not part of the workforce of higher education institutions. However, 
as Buchardt et al. (2022) argued for pupils in Nordic schools, learners’ 
enactment can be seen as part of the curriculum, and their experiences 
form the basis for policy. Transferred to students in higher education, it 
can be proposed that this population is enacting the even more opaque 
higher education curriculum with even more discretion than schoolchil-
dren, which makes their frontline work more relevant with respect to 
shaping policy, but also more difficult to disentangle. In fact, studies on 
students’ digitalized practices have shown a broad variety of activities, 
and an adaption of both university-sanctioned and commercial tools for 
complying with study affordances (Henderson et al., 2017; Lai & Hong, 
2015; Yot-Domínguez & Marcelo, 2017). And the same studies have 
pointed out that students use digital technology in a less pedagogically 
transformative way than expected by techno-enthusiastic faculty. 

Students’ non-transformative use of technology could help to explain 
the finding that implementing digital technology has not fundamentally
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transformed pedagogies (e.g., Reich, 2020). It also challenges us to not 
put the burden of acting transformatively on a population that is, I would 
argue, enacting digital transformation precisely as they are expected to: 
As research on digitally transformed policy enactment in other fields has 
shown, a digitally transformed provision of services increased clients’ and 
customers’ feelings of agency (Høybye-Mortensen, 2019). By making 
use of digital technology to succeed in their programs, students might 
in fact embrace their discretional power to comply competently with the 
existing educational agenda; i.e., they are acting as street-level bureaucrats 
as expected. 

From a different angle, the policy-enacting frontline work of students 
needs to be discussed from an equality and inclusion perspective. Tellingly, 
this aspect has been raised predominantly by researchers from the global 
south (e.g., Dlamini & Ndzinisa, 2020). Due to economic disadvan-
tages, students might not have access to the full range of technological 
equipment and services, and this can easily become a deciding factor in 
determining which students get to participate in digitally transformed 
teaching and learning. This resonates with what street-level bureaucracy 
research has been pointing out as crucial for participation in policy 
enactment, i.e., access to training and community (Hill, 2003). In this 
perspective, selection processes become dominant in deciding who gets 
to do the frontline work, and as a result, who participates in informing 
and shaping policy for the education of the future. 

Educational Developers 

Educational developers (interchangeably: academic developers, staff 
developers, faculty developers) have been elaborated on as indispens-
able actors in pedagogical change (Solbrekke & Sugrue, 2020). Through 
multiple roles and functions—from offering pedagogical training and 
consultations, to being engaged in curriculum development, to engage-
ment in higher education research and leadership (e.g., Gibbs, 2013)— 
educational developers are increasingly being seen as active co-creators in 
the joint enterprise of higher education. Here, again, the pandemic has 
brought to the fore digital transformation as an arena that had already 
existed but gained new attention in the last two years. This is reflected 
in the close entanglement of educational developers also with digitally 
transformed practices in higher education. A survey on the professional 
trajectories of educational developers in Germany has shown that in 2017
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approximately 13% worked at positions with a focus on media didactics 
(Scholkmann & Stolz, 2017). So, for parts of the educational devel-
opment community at least, we can assume a certain knowledgeability 
and/or enthusiasm for the topic. Also, a cross-section of these groups 
(i.e., general educational developers and those working in media didactical 
positions), it must be assumed, will be engaged with faculty (and students, 
eventually), in the enactment of digitally transformed higher education. 

It should be noted that the roles and capacities of educational devel-
opers can differ from institution to institution, based on the local inter-
pretation of educational development work. Taking a broader perspective, 
national policy can also influence how prominently educational developers 
engage in the shaping of higher education and digital transformation, 
respectively. In the Nordic countries, educational development has long 
been highly institutionalized, due to the implementation of pedagogical 
development in university laws (cf. Moses, 1987 on Sweden as a case). 
This has resulted in educational development units—and often separate 
digital transformation units—being common at Nordic institutions of 
higher education, and educational developers as being considered legit-
imate members of the organization. In this sense, also the debate on 
whether education development is an academic field in its own right 
(e.g., D’Andrea & Gosling, 2001; Harland & Staniforth, 2008; Shay,  
2012) is superseded by actual practices of doing educational develop-
ment in the Nordics, with educational developers executing frontline 
work in implementing the state-set policies on pedagogical training, but 
also expanding their spheres of influence toward consultancy and orga-
nizational development, and digital transformation, therein (Havnes & 
Stensaker, 2006). 

As their work is based on relations to faculty and peers at similar qualifi-
cation levels, and not endowed with any sanctioning capacity, the frontline 
work of educational developers can be understood as acts of “horizontal” 
rather than “vertical discretion” (Evans, 2011): by assisting (new) faculty 
to interpret policy, they can, at best, act as “boundary spanners” (Honig, 
2006, title)—even if the notion that they always affect their counterparts 
in a far-reaching and transformative way may itself be somewhat ideal-
ized. Instead, and realistically, we can assume that educational developers 
act as translators of policies toward their clients, defining (willingly, or 
maybe even unelected) and driving developments in the zone of prox-
imal development. With respect to digital transformation this can become 
specifically relevant as there often is no detailed agenda in place—as was
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clearly the case during the pandemic—which means that educational 
developers can hold the power to interpret policy and technological affor-
dances, alike. In how far their work is becoming more of a cyborg-quality 
needs to be closer studied in the future. 

Administrative Staff 

Most directly affected by explicit policies regarding digitalization (such as 
data protection or the mandatory use of specific systems) are, finally, staff 
in administrative roles, for example, study secretaries. It is they who are 
probably most clearly under the influence of standardized or automated 
processes (for example when ordering material, setting up and distributing 
technical hardware, or when navigating the pre-set demands of a specific 
electronic system). At the same time, they are most directly able to exert 
discretion by “bending” rules, “manipulating” systems, and amending 
procedures in contact with students, faculty, external stakeholders, and 
administrative colleagues. 

In the field of (higher) education, we see advancements in algorithm-
based testing, automatic plagiarism checks and standardized job-
application tools—technology that often is handled by administrative 
staff. On the one hand, these tools probably curtail academic staff’s discre-
tional powers, as they limit the freedom to make exceptions or bluntly 
reach a verdict where none was in place before (as with plagiarism soft-
ware, for instance). However, administrative personnel’s actions toward 
these tools also have shown to result in highly adaptive and even cybor-
gian practices. For example, a study secretary may receive a booking for a 
certain event via the electronic reservation system, then get up and physi-
cally inspect the room before confirming whether the room is suitable for 
the intended needs via a phone call or email. Although such accounts are 
only anecdotal at the moment, it can be said that the frontline work on 
display here creates a new local policy in which members of administrative 
staff act as intermediaries in a complex socio-material setup. 

It has been argued that with the rise of more digitally transformed 
higher education opportunities, the digitally influenced practices of 
administrators will become more manifold (Gornitzka & Larsen, 2004; 
Pohekar, 2018). As research on the practices of this population is scarce 
in general, and even more so with respect to digitalization, it is of high 
interest to integrate this important but often overlooked group into 
future research perspectives.
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Where to from Here? 

In the first part of this chapter, I provided an elaboration of the applica-
bility of street-level bureaucracy and frontline work to the topics of higher 
education and digital transformation. In the second part, I engaged in 
the exploration of the practices of four distinct populations within higher 
education which can be argued to execute frontline work in the digital 
transformations of higher education: faculty, students, educational devel-
opers, and administrative personnel. Expanding now on both parts, I 
propose four potential focus points for future research. These are, again, 
based on the existing literature and research on both street-level bureau-
cracy and frontline work, supplemented with empirical and conceptual 
evidence of practices of digital transformation of higher education. Specif-
ically, I will elaborate on (1) policymaking and policy shaping; (2) the 
interplay between different groups of frontline workers; (3) local variation 
in frontline practices; and (4) frontline work and digital transformations 
under a longer-term perspective. 

Regarding the first point, policymaking and policy shaping, it must be 
stated that the digital transformation of higher education stands at a 
crucial point in time: Accelerated by the Covid pandemic, digital tools 
are implemented at high speed, making what was previously in part a 
niche interest of digital enthusiasts the concern of the entire university 
ecosystem overnight. This comes with the realistic concern that plat-
form providers as (en-)actors of the global digital economy are becoming 
policy shapers in their own right, as they push for business models 
of platformization and assetization (cf. the introduction of this paper). 
Moreover, since policymaking is lagging behind rapid technological and 
economic developments, we see “the governance of education activities 
(…) shifting from public education law and public scrutiny, to contract 
law and commercial sensitivity (…)” (Komljenovic, 2020, p. 14). While  
the need for better policy regarding digital value creation and data sharing 
is of high importance, also the enactment of soft digital higher education 
policy beyond data law should be scrutinized. This could be both the 
study of how the street-level bureaucrats exert their discretional power 
given the current situation; and the study of how their enactment of 
the given soft policy of “go digital” might influence policymakers and 
policymaking through processes of selective institutionalization.
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Regarding the interplay between different groups of frontline workers, 
the Covid pandemic has shown that, in an absolute emergency, tradi-
tional boundaries between actor groups and functional roles in the higher 
education system broke down, and new and innovative solutions were 
found across traditional boundaries. As Bessette (2021) in their reflec-
tion on this situation calls it, this “breaking down of service silos” (p. 9) 
has shown the potential to create co-constructive spaces for digital trans-
formation. In light of crisis research in combination with organizational 
learning theory, collaborating across boundaries is considered an impor-
tant factor for learning and resilience (Scholkmann, 2022). Additionally, 
an increasing overlap in academic qualification levels between faculty 
and what are known as “‘third space’ professionals” (e.g., Whitchurch, 
2008, title), who often work on administrative contracts within the higher 
education system, increases both the probability and need for the execu-
tion of horizontal discretion and, in general, for collaboration across 
traditional status and disciplinary boundaries. A future research program 
should therefore consider the roles and contributions of the frontline 
workers of higher education not in isolation, but also in the context of 
their interplay within and across different groups of actors as well as from 
an international comparative perspective (Hill & Møller, 2019). 

Regarding variations in frontline work, Blomberg et al. (2018) have 
shown that variation in policy implementation is based on frontline 
workers’ professional backgrounds. Also, research has shown variation in 
policy adaption in institutions with the same outlay (Bjerregaard, 2011). 
Based on that, we can state that most likely variation in frontline work will 
occur on a broad spectrum. However, not many studies focused on this, 
especially not when it comes to digital transformation of higher educa-
tion. Among the few that have done so, Haase and Buus (2020) found a 
broad variety of digital policy translations in Danish institutions of higher 
education, and considerable challenges in finding a common language 
about the phenomenon. I would argue that this is not to be framed as a 
deficit due to insufficiently clear national policies (Laterza et al., 2020), 
but as an expression of discretional powers at work in the contextual-
ized and concrete enactment of policy. We should bear in mind that in a 
time “when accelerating digitalization is producing ever more varied and 
uneven paths of development” (Laterza et al., 2020, p. 230), variation 
will also more and more be the norm, and not the exception, and should 
be explored as a contextualized practice.



188 A. SCHOLKMANN

As a last point, frontline work and digital transformation under a 
long(er) term perspective must be highlighted as a topic for future 
research. Studies on policy reform have shown considerable strategies of 
non-compliance and hidden resistance to welfare state reforms among 
street-level bureaucrats in the longer run (e.g., Meyers et al., 1998). 
Therefore, a deeper understanding of how both enactment of and resis-
tance to digital transformation in higher education plays out in the 
frontline work of its actors might be necessary. Digital transformation 
in higher education has been elaborated on as a multi-stage process 
(e.g., Bryant et al., 2014; Graf-Schlattmann et al., 2020), in which the 
interplay of humans and technology (Ching & Wittstock, 2019) as well  
as an institution’s digital maturity (Marks & AL-Ali, 2020) can play a 
role. Integrating these perspectives could be worthwhile to disentangle 
the complexity of digital transformations in higher education—in the 
Nordics, and beyond. 
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CHAPTER 9  

Digitalization as a Strategic Goal—The 
Missed Potential of Profiling Danish 
Universities in the Digitalization Era? 

Lise Degn 

Introduction 

Digitalization has been on the political agenda in the Nordic countries 
for years, and due to the Covid-19 pandemic the focus on digitaliza-
tion of (higher) education has increased concurrently with the national 
lockdowns. However, even before the pandemic forced HEIs to adopt 
digital solutions to an unseen degree, digitalization was a significant and 
powerful policy idea and previous studies have indicated that particu-
larly Denmark has—even before the Covid-19 pandemic—had a very 
high uptake of ICT-solutions, even higher than e.g. Norway, which is 
also normally seen as very digitally advanced (Tømte et al., 2019). This 
also indicates what literature on digitalization of higher education has 
shown for years: that digitalization—long before the acute drive of the
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pandemic—has been seen as a necessary component in enhancing quality 
in higher education, e.g. by fostering new pedagogical opportunities 
for engaging students (Henderson et al., 2017), by offering techno-
logical infrastructures, or by enhancing internationalization of education 
(O’Connor, 2014). 

But at the same time as these digital transformations have been 
reshaping the way that we think about higher education, the higher 
education systems and institutions have also been reshaped. Over the past 
decades, the pressures on universities have become increasingly intense, 
and change has become the order of the day for higher education insti-
tutions. The increasing competition for funding, the increasing student 
numbers, and demands for internationalization are just a few of these 
pressures, and at the same time governance reforms have swept the 
national higher education systems, transforming universities into self-
governing entities, with substantial institutional autonomy to change 
structures and processes to accommodate the rising pressures (Amaral 
et al., 2013; de Boer & File, 2009). This rise of autonomy of universi-
ties has led to significant institutional transformations, e.g. in the form 
of mergers (Pinheiro et al., 2016), increased managerialism (Deem & 
Brehony, 2005) and professionalization of the organizations (Krücken & 
Meier, 2006). This is not least the case in Denmark, where the amount 
and extent of reforms have been notable, also compared to the other 
Nordic countries. Since the turn of the millennium, Danish universities 
have been reformed and reshaped continuously, both regarding the rela-
tionship with the state, the institutional size, the funding structure, their 
autonomy in relation to educational provision (e.g. the right to decide 
which and how many study places to offer) and their overall institutional 
autonomy and leadership (Aagaard et al., 2016; Aagaard & Mejlgaard, 
2012; Degn & Sørensen, 2015). Together, these transformations have 
over a relatively short period of time markedly increased the competition 
between institutions (and across the sector), for both research funding 
and students, and strengthened the strategic capacity of the institutions, 
e.g. by implementing self-ownership and professionalizing management 
structures. 

When reviewing these parallel transformations—the digital and the 
institutional—it seems obvious to ask whether they are connected, e.g. 
whether the universities are exploiting their increased autonomy and 
strategic capacity to harness the power of the digitalization idea to strate-
gically profile themselves in an increasingly competitive market of higher
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education? As mentioned, digitalization has for years been seen as a 
vital component in—or vehicle for—enhancing the student experience, 
and might therefore be seen as an obvious profiling tool for universities 
wishing to attract potential students. At the same time, digitalization is 
also a very powerful policy idea, which has been on the political agenda 
in the Nordics for years. Digitalization might therefore also be used by 
universities to gain or maintain legitimacy and to demonstrate responsive-
ness towards policy drives and technological innovations. On the other 
hand, an abundance of studies has demonstrated how universities, gener-
ally, are fairly resistant to change and that institutional pressures are often 
more influential than competitive pressures (Mampaey et al., 2015). As 
demonstrated recently by Buss and Haase (Haase & Buus, 2020) Danish 
universities do, to some extent have strategies in relation to digitalization, 
but these institutional strategies are somewhat fragmented and do not 
seem to connect the motivation, the means, and the end of digitalization 
(Haase & Buus, 2020). 

In the present chapter, the aim is to expand on the analysis performed 
by Buus and Haase and add the notions of strategy and autonomy to 
this. I wish to explore how/if universities use the idea of digitalization 
as a profiling measure. Where Buus and Haase examined institutional 
strategies, I focus on contracts and how digitalization emerges in these 
contracts, to highlight how/if universities make binding commitments 
to digitalization. Most studies of digitalization in higher education have 
focused on digitalization as top-down processes—influenced by interna-
tional agendas or government policies, or as bottom-up initiatives, driven 
forward by dedicated individuals (Tømte et al., 2019). In this paper, 
however, the aim is not to look at the implementation of digitalization 
to search for effect, nor to explore digitalization initiatives, but to explore 
if and how the idea of digitalization is used strategically by HEIs and 
discuss implications and possibilities in relation to strategic management. 

Theoretical Framework 

In order to make sense of digitalization as a policy idea that is able to 
move from context to context, the article uses a theoretical lens which 
focuses the gaze on policy ideas and how they are translated in local 
contexts. 

The central theoretical concept in this chapter, thereby, is the one of 
policy ideas. Intuitively, most people would argue that an idea is a plan
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aimed at solving a specific problem or a specific way of viewing the world, 
for instance when speaking of political ideas. And actually, this common 
sense perception of the concept is not too far from the theoretical under-
standing within the framework laid out in this article, where ideas are seen 
as normative and causal beliefs, working within a dynamic network of other 
ideas, establishing goals and means by which these goals can legitimately be 
obtained. In other words, ideas are the fabric of institutions and thereby 
the filter through which we see ourselves and our surroundings. 

This perception of ideas stems from a strand of literature which does 
not necessarily form a coherent and comprehensive theoretical frame-
work, but is better understood as an amalgamation of many different 
perspectives, whose overriding common characteristics is a basis in insti-
tutional theory and an emphasis on  ideas as having intrinsic importance 
in policymaking and political action (Degn, 2015). The perspective 
distinguishes itself by its insistence that ideas are more than mere smoke-
screens for material interests as claimed by scholars of rational choice 
(Mehta, 2010), more than reflections of path-dependent norms as they 
are portrayed in historical and sociological institutionalism (Campbell, 
1998), and is therefore deemed useful in an exploration of how policy 
ideas enter into new contexts and how they lend themselves to local 
translation and reformulation. 

The basic premise is that no idea can enter a new context unchanged, 
and on the other hand that no system can remain the same when a 
new idea is inserted—every idea will be translated and given meaning 
in light of the context, which changes both idea and context. To grasp 
this process, we turn to the concept of translation, understood at the 
process through which policy ideas are reshaped and rearticulated in local 
contexts, e.g. in organizations trying to implement a notion of digitaliza-
tion. Translation scholars have mainly been concerned with exploring and 
understanding how ideas, and more specifically policy ideas, e.g. about 
efficiency or accountability, move across time and space, and how this 
traveling process affects both the idea and the context it enters into (Czar-
niawska & Joerges, 2011; Sahlin & Wedlin, 2008). The main focus thus 
is how “ideas are translated into objects (models, books, transparencies), are 
sent to other places than those where they emerged, translated into new kind 
of objects, and then sometimes into actions” (Czarniawska, 2009). 

The important distinguishing feature of both the ideational and the 
translation perspective is that they distance themselves from rational expla-
nations to policy change and implementation and put the actor back
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onto the playing field. Structures do not translate—actors do. These 
actors may be influenced by the structures and institutions, that they 
are surrounded by and engulfed in, but by way of their translations and 
transformations, they also change these surroundings, thus engaging and 
enacting a dynamic environment. The translation process, in other words, 
transforms both the idea that is translated and the context within which 
it is translated. This means that translation processes are influenced by 
the translating actors’ environment, e.g. the regulator, normative, and 
cognitive institutions that comprise an organization or national policy 
environment of a government, but at the same time has the potential 
to destabilize these very institutions and infuse them with new meaning 
and potentially new actions. 

Policy Ideas in Danish Higher Education 

As mentioned in the introduction to this chapter, in the Danish context, 
the pervasiveness of policy ideas is apparent. In this way, Denmark is an 
interesting case, when looking at policy ideas, as several scholars have 
pointed out that the willingness and speed in turning international ideas 
into national policy is quite exceptional (Pinheiro & Stensaker, 2014). 

In earlier work (Degn, 2015), it was demonstrated that in the area 
of higher education and research policy, powerful ideas of e.g. strategy, 
accountability, and democracy have been instrumental in shaping the path 
of policy development since the late 1960s. As demonstrated in that study, 
these ideas have woven together over time, lending meaning to each other 
and influenced the translation of new ideas at the national policy level. 
One key finding, however, was that traditional, and highly institutional-
ized ideas: “seems to influence the translation in a stabilizing manner”, 
making it difficult for radical ideas to become dominant. 

The study, however, also demonstrated how more fundamental shift 
can be detected over time, e.g. when looking at how the perception and 
political articulation of the role and purpose of the university has: 

moved from being influenced by ideas highlighting the institutional char-
acteristics of HEIs to more instrumental and external constructions — on 
both the problem definition and policy solution levels. This movement becomes 
clear when looking at how the translations go from defining the ‘problem of 
higher education’ as a negative problem of internal structures, for example, 
that the governance and management structures are obsolete, undemocratic
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(1970s), or inefficient (1980s), to defining them increasingly as positive prob-
lems or problems of potential, such as the need for modernization (1990s) and 
responsiveness (2000s). (Degn, 2015) 

This analysis, however, left off, where the present study begins, namely 
with the Danish University Act of 2003. And as mentioned, the past 
two decades have been characterized by intense reforms, influenced by 
a number of both new and traditional policy ideas. 

Digitalization is one of these ideas, but one which is often overlooked 
in policy analyses. As noted in (Tømte et al., 2019), the use of ICT 
in higher education was promoted by the Danish government as early 
as 2007, and was made an explicit political goal. This was particularly 
directed at the educational and administrative side of higher education 
institutions (Regeringen III, 2007). At national level this emphasis was 
expanded, and in 2015 digitalization became a mandatory point in the 
university development contracts in 2015 (Tømte et al., 2019). It thereby 
becomes interesting to look at how digitalization was translated by indi-
vidual higher education institutions, both before and after the mandate in 
2015. 

Research Design 

As described above, the translation process transforms both the idea 
that is translated, as well as the context within which it is translated. 
The research design thus reflects an attempt to investigate what happens 
to both the context within which something is translated, and the 
notion/idea; the “something” that is the object of translation. 

To explore this, I have chosen to focus on how universities choose 
to translate “digitalization” into contracts between themselves and the 
Ministry of Higher Education and Science, namely the strategic contracts 
between the Ministry of Higher Education and Science and the individual 
HEI, constituting the central governance documents of Danish higher 
education institutions. 

These so-called “development contracts”1 were implemented in the 
wake of the university reform in 2003, as the formal steering instrument, 
regulating the relation between the Ministry and the individual HEI. The

1 Later called “Strategic Framework Contracts”. 



9 DIGITALIZATION AS A STRATEGIC GOAL—THE MISSED … 203

university reform had increased the autonomy of the HEIs quite substan-
tially, but the development contracts were then implemented to ensure 
the accountability of the HEIs and a degree of central control of the 
Ministry. The development contracts are renewed every 4–5 years and 
stipulate the main performance goals of the HEI, as well as key perfor-
mance indicators. These performance goals and indicators are set by the 
institutions themselves (and approved by the Ministry), and the develop-
ment contracts can thereby be seen as institutional translations of policies, 
but also as opportunities to promote institutional strengths and priorities 
in a more binding way than is the case in strategies and mission state-
ments. They are in this sense different from such strategies and mission 
statements, in that they stipulate targets and priorities that the institutions 
commit to—rather than the more non-binding statements often seen in 
other types of branding documents. 

Data and Analytical Approach 

The empirical focus in this chapter is the Danish case, and within that 
I have chosen to focus on three different HEIs, namely Aarhus Univer-
sity (AU), Aalborg University (AAU), and the Technical University of 
Denmark (DTU). The three institutions have been chosen because they 
represent three very different organizational/institutional contexts, i.e. a 
traditional, comprehensive university (AU), a newer, regional and inter-
disciplinary university (AAU), and a very old, monodisciplinary technical 
university (DTU). These different institutional profiles are interesting 
translation “arenas”, because we might expect them to have different 
strategic agendas etc., which would prompt differing translations and 
strategic uses of digitalization as a policy idea. 

The development contracts from the three universities were retrieved 
from the website of the Ministry of Higher Education and Science 
(www.ufm.dk), where all development contracts are freely available. The 
content of the development contracts was then coded by the author, 
initially focused on identifying paragraphs relating to digitalization, digital 
transformation, or ICT. Once these were identified and coded, a second-
order coding was conducted, focusing on grouping statements according 
to theme, resulting in the four analytical themes that will be unfolded 
in the analysis. The themes are thus empirically derived and not theoret-
ical constructs. In the following sections, the themes are understood as 
“patterns of translation”, cf. the theoretical framework of the study.

http://www.ufm.dk
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Findings 

As mentioned previously in this chapter, digitalization as a policy idea can 
be seen in Denmark as early as 2007 and digitalization was introduced as a 
mandatory goal in the development contracts in 2015. An initial question, 
is thereby when digitalization emerges in the development contracts of 
the selected universities; with the political mandate in 2015 or before? 

Interestingly, albeit not surprisingly, there are only very few references 
to digitalization before 2015 in the development contracts, and the only 
references are in the contracts from Aarhus University, who in 2011 
described an ambition to: 

focus on the development of a joint policy for educational IT; that is a policy 
for the development and integration of educational- and learning oriented 
IT in education.2 (Aarhus University, 2011) 

Additionally, there is an earlier reference to a commitment to establishing 
new study places within ICT, to “address the need of the labor market 
to strengthen the competences in people with short-term education” (Aarhus 
University, 2006). This seems, however, to be unrelated to the policy idea 
of digitalization. 

This lack of attention to the issue of digitalization as a policy idea 
or indeed as a strategic opportunity, suggests a predominantly reactive 
strategy by the Danish universities. But how has this reaction then played 
out? In the following sections, I will present an analysis of the translations 
of digitalization as they emerge in the development contracts after 2015. 

Translations of Digitalization 

Overall, it becomes apparent that there are four overall themes in how 
the universities address digitalization or digital transformation through 
their development contracts. These patterns can be summarized as: digi-
talization in/of education, digitalization in/of research, digitalization 
in/organization, and digitalization as a societal condition. Each of these 
themes will be unfolded in the following sections and subsequently 
discussed in relation to the theoretical framework.

2 All quotes are translated from Danish by the author. 
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Digitalization in/of Education 

The majority of references to digitalization in the development contracts 
refers to issues of education. Within these references to digitalization 
or digital transformation most of them concern the development of E-
learning platforms or Learning Management Systems. These E-learning 
platforms are initially framed partly as “efficiency tools”: 

A better utilization of the digital learning space will ensure a more efficient 
use of the teachers’ and students’ time, as well as accommodate the diversity 
of the students. (Aarhus University, 2015) 

In other words, focus is, in the initial references to E-learning platforms, 
on their potential for making educational provision more efficient and 
more aligned to the various needs of a diverse student population. The 
same attention to the diverse student population is visible in the AAU 
development contract from the 2015–2018 period where it is stated that: 

The intention is to secure a structure and a culture, which supports that 
an educational programme at Aalborg University is a full-time programme 
and that the educations at Aalborg University remains at a high standard 
with formats that are adapted to the students’ learning needs and interests, 
as well as to society’s demands for bachelors and masters students. (Aalborg 
University, 2015) 

At the same time (in the DTU case) or as a natural continuation of the 
initial steps (in the AAU and AU case), educational IT is also linked to 
enhancing quality in education. This is in the first references (from 2015 
+ 2018) primarily linked to peer-learning: 

Furthermore, the students can engage in mutual evaluation of each other’s 
work and/or get immediate feedback through computer-assessed assignments, 
which will give them insight into their own academic strengths and weak-
nesses. The experiences from the university and in general show that the 
students obtain a better learning outcome and that e-learning in this way 
can be used as a strategic tool in enhancing the quality of DTU educations. 
(Technical University Denmark, 2015) 

There is to some extent a focus on “utilization” and thereby seeing digi-
talization as an opportunity to e.g. increase the motivation of students,
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support learning processes and increase study intensity (Aalborg Univer-
sity, 2018). 

In the later references, feedback and the “utility focus” is replaced by 
(or supplemented with) focus on enhancing students’ digital competen-
cies—thereby moving from educational IT as a tool to enhance learning, 
to digital competences as a goal in itself: 

DTU will in the future focus on the application and development of new 
digital learning tools and methods, which will facilitate new pedagogical 
approaches – like e.g. personally adjusted adaptive learning – and which will 
enhance digital competencies in the DTU gradates. (Technical University 
Denmark, 2018) 

In general, a somewhat homogenous framing of digitalization in and of 
education emerges in the development contracts. With few variations, we 
see similar patterns in the translations across institutions, focusing on the 
opportunities of digital transformation in relation to enhancing quality 
primarily through feedback, and through strengthening digital compe-
tencies. The universities become more ambitious over time, but in general 
follow similar paths, which indicates that the digitalization idea is not used 
as a strategic positioning tool in relation to education. 

Digitalization in/of Research 

A second theme which emerges in the development contracts is a focus on 
digitalization as a research topic, or digitalization in relation to research 
practices. The latter is the least predominant theme, only mentioned in 
the latest development contract from DTU, where it is stated that the 
university will work to: 

strengthen digitalization in research and at the same time create more 
visibility. (Technical University Denmark, 2022) 

However, it is somewhat underspecified what exactly is entailed in this 
particular goal. The former theme, however: digitalization as a research 
topic, is more frequently mentioned as a strategic goal, at least at DTU 
and AAU. Interestingly, digitalization as a research topic is not mentioned 
in the AU development contracts.
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AAU and DTU, however, both specify digitalization as a strategic 
research area in their development contracts, albeit with slightly differing 
emphasis depending on their institutional profile. AAU, being an institu-
tion with a very strong and unique base in Problem-Based Learning, states 
that they will begin a large cross-disciplinary research project, involving 
the PBL-researchers at the university, with the aim of: 

… form the research based knowledge base for the development of the digital 
support of learning in AAU educations and transform this to practice in the 
learning environments. (Aalborg University, 2018) 

The university thereby links the strategic goal of digitalization in research 
to the goal of digitalization in education and to their institutional profile. 

DTU has also, in their two most recent development contracts, had a 
focus on digitalization as a research topic. In the 2018 contract, digitaliza-
tion was specified as one of three main research topics that the institution 
would focus on in the contract period, alongside life science and energy. 
In the subsequent development contract, this strategic goal was specified 
further to concern how digital solutions enhance the quality of life, by 
specifying an ambition that: 

…in the future, research should be conducted e.g. on how digital technolo-
gies contribute to creating a better life for the individual and a sustainable 
future for all, by using big data, artificial intelligence and Internet of Things 
solutions. (Technical University Denmark, 2018) 

Again it becomes apparent how the institution uses the idea of digitaliza-
tion to profile themselves along the existing profile areas, just as we saw 
in the case of AAU and PBL. 

Digitalization in/of Organization 

A third, albeit very small, theme is one of digitalization in/of orga-
nization, which refers to mentions of digital solutions to enhance 
organizational functions, etc., or the organizational dimension of digital-
ization. This theme overlaps somewhat with the references to E-learning 
platforms, digital exams, and other themes that were categorized as digi-
talization in education. However, there are also a few sporadic mentions 
of interdisciplinarity as a prerequisite of digitalization, and the need to
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organize collaboration between faculties in order to be able to address 
digitalization as a societal challenge, e.g. in the quote below: 

There needs to be more collaboration across the breadth of the university, in 
order to contribute to the solution of societal challenges to a higher degree. 
The ongoing digital transformation of society is a particular focus area 
and the university contributes to this through a strengthening of the IT-
disciplines, but many of the academic areas of the university will play a 
vital role in exploiting the possibilities of the digital transformation and not 
least contributing with solutions to the challenges that comes with it, together. 
The university also sees good opportunities to create collaborations across fields. 
(Aarhus University, 2018) 

Digitalization here becomes more of a lever to further other agendas, e.g. 
the intra-organizational collaboration across disciplines, etc. 

Digitalization as a Societal Condition 

The final theme is one of digitalization as a societal condition. In other 
words, this theme relates to mentions of digitalization, not as a priority 
or strategic goal, but as a condition that the university needs to address. 
These references emerge in all three institutions, mainly in the latest devel-
opment contracts. One example of this is in the quote below, where we 
see that digitalization is mentioned as a societal challenge along the same 
lines as the aging population, international migration etc. 

In research policy and in ongoing research programmes nationally and inter-
nationally, cross-disciplinarity is highlighted and supported as a pre-requisite 
in order to tackle important societal challenges, such as international migra-
tion, the aging population, digitalization of our society, the scarcity of 
resources and green transition. (Aalborg University, 2018) 

Here we see, again, how digitalization—this time as a societal condi-
tion—is used to further or leverage institutional priorities, in this case 
cross-disciplinarity. This is also visible in the quote below from AU, where 
digitalization as a condition is used to leverage a focus on humanities and 
the importance of “softer skills”: 

As a consequence of the pervasive digitalization and globalization and the 
rapid changes this will cause, the world of business will increasingly need to
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draw more extensively on competences within cultural comprehension, ethics, 
relations between people and between man and machine. (Aarhus University, 
2018) 

However, in the references to digitalization as a condition, there is also 
a recognition that digitalization is more than a lever that can be used to 
further strategic goals; it is described as a profound reshuffling of society 
which is: 

.. radically changing the way we work, live, communicate, collaborate and 
teach. AAU needs to be on the forefront of the digital development, so the tech-
nological opportunities are utilized to create even better quality in education. 
(Aalborg University, 2018) 

In this quote we see how the general digitalization of society—beyond 
higher education—is seen as a condition which frames the strategic oppor-
tunities that the university has. A similar construction can be seen in 
the quote below from DTU, where the digitalization of society is also 
mentioned as a condition that frames the actions of universities: 

The technological and digital development has changed the labour market 
in a range of fields. This development will only continue and accelerate. 
To be able to utilize the new technological opportunities there is a need for 
new competences and skills in the workforce, which changes the demands for 
educations and educational institutions. (Technical University Denmark, 
2018) 

The emergence of this final theme in the development contracts could 
be interpreted as an attempt to react and acknowledge the existence or 
prominence of the policy idea and use it as a basis for strategic initia-
tives. Both of the quotes above refer to a general digitalization of society 
as something that frames action, e.g. that the digitized labour market 
required more digitally competent graduates, which in turn necessitates 
a stronger effort towards this from higher education institutions. The 
theme is thereby related to the other themes, but still underlines that the 
universities highlight external circumstances as drivers for a development 
towards digitalization, rather than a pro-active, strategic decision made by 
themselves. This fits well with the overall impression that the universities 
are using a reactive strategy to digitalization rather than a proactive one.
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Discussion 

As mentioned in the introductory sections of this chapter, existing liter-
ature on higher education institutions, their branding, and strategic 
capacity might lead to differing expectations to their behavior in 
the face of digitalization drives. Based on institutional theory, many 
studies have pointed to the change-resistant and highly institutional-
ized nature of universities (Brunsson & Olsen, 1993; Meyer & Rowan, 
1977); emphasizing how institutional pressures e.g. for isomorphism, 
outweighs external pressures for strategic profiling (Mampaey et al., 
2015). However, there are also studies pointing to how the increased 
institutional autonomy and “marketization” of higher education have led 
universities to “brand” themselves in various ways (Celly & Knepper, 
2010; Wæraas & Solbakk, 2009),  e.g.  based on rankings (Brankovic,  
2018), or other types of profiling elements. Following this, it is easy 
to imagine how digitalization, e.g. of education, could be used as such 
a profiling element, to attract students. To explore these contradicting 
explanations/expectations, I have explored how Danish universities have 
used and described digitalization in their development contracts. The 
choice to look at development contracts is that these document represent 
binding contracts and indicators that the universities commit to follow, 
rather than e.g. strategic documents, which are non-binding and to some 
extent may also be seen as more symbolic. 

As the analysis above has shown, digitalization plays a fairly minor role 
in the strategic development contracts of the three chosen Danish univer-
sities. Given the attention given globally, as well as nationally, to the idea 
of digitalization in the realm of higher education and research,—and the 
fact that it was put forward by the Ministry in 2015 as a mandatory focus 
area, this lack of emphasis might be somewhat surprising, but at the same 
time also perhaps illustrates the above-mentioned notion of the change-
resistant universities. Underlining this point, the analysis in this chapter 
has demonstrated that the universities studied here have taken a more 
reactive approach to the idea of digitalization and addressed the idea when 
prompted to by the ministry. 

However, despite the somewhat reactive strategy, digitalization is taken 
on in the development contracts, and in the analysis, I have identified 
four “patterns of translation” that shape the way that the universities 
give meaning to the idea of digitalization and thereby also transform 
and adapt that same idea. The four translation patterns are digitalization
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in/of: education, research, organization, and digitalization as a societal 
condition. The substance of these translation narratives is detailed above 
in the analysis, but a point which seems worthy of additional discussion 
is how two additional patterns emerge within the narratives. 

Firstly, it seems that the translations oscillate between two framings of 
the idea; namely digitalization as a tool and digitalization as a goal. This 
is particularly visible in the digitalization in/of education narrative, where 
it also seems like digitalization as a tool is the most prevalent translation. 
This means that digitalization is often described as a means towards an 
end, often education quality or efficiency (e.g. increasing the students’ 
motivation or decreasing overall study time). In the digitalization in/of 
research, the reverse construction is more prevalent, namely digitaliza-
tion as a goal in itself. In this theme, descriptions of digitalization as a 
research theme are visible, particularly in two of the universities. This is 
interesting, as it is one of the few instances where differences between the 
institutions are visible. The two institutions that mention digitalization as 
a goal in relation to research are DTU and AAU, both institutions which 
have a more distinct profile to begin with—one a technical university and 
the other focusing on a specific educational model. The interpretation of 
this difference could be that it is easier to link the digitalization idea to 
these profiles, than to a comprehensive profile as AU has. Digitalization 
is thereby used to further strengthen existing profile areas (PBL or big 
data/AI). 

Secondly, another pattern is the distinction between digitalization as 
a challenge vs. digitalization as a lever. These constructions are mostly 
visible in the (less frequent) narratives of digitalization as a societal condi-
tion and digitalization in/of organization. Here we see a continuum 
emerging, where at one end we have references to digitalization as some-
thing which is “changing the world”, i.e. a type of obstacle, and on 
the other end references to digitalization as a lever: as something which 
demands specific things/competences, that the institutions are already 
offering or plan to offer in the future. 

Particularly this last category is where we see signs of strategic trans-
lations of a policy idea; the universities using digitalization in a strategic 
manner to further particular areas, to highlight existing strengths or insti-
tutional profiles. However, as also seen this is a very small collection of 
references, which seems to indicate that universities are not utilizing this 
potential strategic opportunity to a very significant extent.
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A final point worth mentioning, is that while digitalization is 
mentioned in the development contracts, it is rarely as specific objectives 
or in the form of indicators. Very few concrete targets for digitaliza-
tion are mentioned in the development contracts, and the idea thereby 
mainly emerges as qualitative descriptions of goals and conditions rather 
than specific, measurable, and binding targets. While many academics and 
scholars studying higher education institutions are fairly critical of the 
“metrification” and contractualization of higher education and research, 
one might also argue that by leveraging an existing steering instru-
ment, such as the development contracts, to further strategic goals of 
e.g. digitalization of education, the universities could use such contrac-
tualization and metrification for the their own advantage. The present 
study, however, indicates that the universities are not (yet)—at least in 
this area—utilizing their agency and autonomy to a very high degree. 

Concluding Remarks---Digitalization 

as a Missed Strategic Opportunity? 

In the introduction to this chapter, I stated that an aim was to discuss 
how translations of digitalization as a policy idea are—or could be—used 
strategically by universities in Denmark. The analysis has shown that the 
universities, when it comes to digitalization, seem to be more reactive 
than proactive in their translation of digitalization. In other words, they 
do react to a policy drive by addressing digitalization, when they must, 
and this reaction may to some extent be seen as strategic, particularly 
when used as a lever to further existing strategic areas or institutional 
profiles. As pointed out in the introduction to this chapter, previous 
studies have demonstrated that most digitalization initiatives are results of 
political (or other types of external) pressure, or individual/departmental 
projects, driven forward by personal interest or ambition (Stensaker 
et al., 2007; Tømte et al., 2019), and that overall, cohesive, institutional 
strategies for digitalization are scarce in higher education institutions. 

An indeed, the present study also indicates that strategic use of digi-
talization as a policy idea does not seem to be—or have been—high on 
the agenda for Danish universities. This might be perceived as something 
of a missed opportunity for the universities, as there are no indications of 
institutions being pro-active in any real sense, utilizing the momentum to 
positions themselves in the national landscape or indeed on the inter-
national stage. Digitalization seems to be perceived as less “potent”
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in relation to positioning, despite the overall political attention to the 
idea. The empirical material applied in the present chapter can natu-
rally be argued to only present a fragment of the overall strategic line of 
the universities, but they are nonetheless the key steering element—and 
communication channel—between state and institution. If the universities 
wished to make a strategic stance in profiling themselves, these contracts 
would be an obvious arena, but it seems that this arena as of now has been 
left unused, at least in relation to this. Further studies of this, however, 
would be valuable as it would also illuminate how strategic management 
in a highly institutionalized field plays out, and which arenas are indeed 
used in the “positioning game”. 
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Introduction 

There is a growing understanding that upcoming trends in higher educa-
tion (HE) should be regarded as divided by an invisible line marking 
world events, before and after the COVID-19 pandemic (Laterza et al.,
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2020). At the same time, there is increasing research addressing digital 
transformation in higher education (DTHE) related to the COVID-19 
pandemic, already in 2020 (e.g., Garcia-Penalvo & Corell, 2020; Pazos  
et al., 2020). In 2022, the pandemic is still ongoing, and this fact 
is also reflected in growing research activities (e.g., Deja et al., 2021; 
Garcia-Penalvo, 2021; Scholkmann, 2022; Toprak et al.,  2021). 

Already before the onset of the COVID-19 pandemic several studies 
had investigated aspects of DTHE in different countries (e.g., Benavides 
et al., 2020; Bond et al., 2018; Sjöberg & Lilja, 2019). In their systematic 
literature review, Benavides et al. (2020) show that DTHE is an emerging 
field of inquiry that is fragmented across several disciplines. At the same 
time, they point out that none of the proposals on digital transformation 
(DT) that were included in the review, have been developed in a holistic 
way (Benavides et al., 2020). A systematic review on DT carried out by 
Reis et al. (2018) across a broad variety of sectors found that most of the 
references were related to technological change in business, followed by 
new technology in industry, and that education was lower down the list 
with only 8percent of 206 publications falling into this category. In this 
sense, we can state that, pre-COVID, higher education was not a fron-
trunner on DT, and also the understanding of what DT actually meant 
for higher education was only emerging. 

Drawing on studies that have addressed DT in other fields, the 
phenomenon has been understood as being broad in outreach and “(…) 
about adopting disruptive technologies to increase productivity, value 
creation and the social welfare” (Ebert & Duarte, 2018, p. 16). Addi-
tionally, based on their literature review, Reis et al. (2018) pointed out 
that DT is not a goal in itself, but a means to the end of improvement. 
With respect to their focus on DT in the business world they conclude 
that DT means “the use of new digital technologies that enables major 
business improvements and influences all aspects of customers’ life” (Reis 
et al., 2018, p. 418). Albeit talking about value creation, business and 
customers we conceive that these definitions hold value also to an under-
standing of DTHE, as they point out the innovative and transformation 
potential of new technologies which permeate all areas of life. 

However, for the purpose of this chapter we want to argue that DTHE 
should not only be understood as the outcome, however transforma-
tive, but also as the process of transformation. So, as a starting point, 
this chapter draws on an understanding of DTHE as “a much broader 
process of change that implies substantial (cross-cutting) organisational
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adaptation, in addition to the effective implementation of digital plat-
forms and solutions” (Pinheiro et al., in this volume). Defining DTHE 
under a processual perspective allows to link it to conceptualizations of 
organizational learning that take into account the emergent quality of 
new solutions (e.g. Argyris & Schön, 1996; Brandi  & Elkjaer,  2015). We 
want to argue that such a perspective is highly suited for our purpose, 
since the DTHE instigated by the COVID-19 pandemic (and written 
accounts thereof) have been about processes of learning and change as 
much as about outcomes. 

Understood as the “highest disruptive event in […] recent history” 
(Fassin, 2021, p. 5305), the COVID-19 pandemic and its outbreak 
in March 2020 has led to many initiatives to uphold the provision of 
HE in digital mode, and colleagues world-wide took the opportunity 
to accompany those with research (OECD, 2021). Using digital tech-
nology seemed to be the only alternative to freezing an exponential spread 
of the virus. The experiences gained when going digital because of the 
pandemic can be regarded as facilitating transformations in procedures 
and cultures of higher educational institutions (HEI) comprising teaching 
and learning. This was done by upgrading and further integrating tech-
nologies that already existed to a larger scale, which forms the ground or 
services to the university community (Coral & Bernuy, 2022). 

An exploratory literature search in medio 2020 revealed a dynamic 
field of inquiry comprising empirical studies and academical discussion 
papers on the topic of digitally transformed HE. However, while most 
of these publications claimed to contribute to the topic, the impres-
sion emerged that the multiplicity of intentions, perspectives, and voices 
represented made it hard to extract a common understanding of DTHE. 
From this backdrop, this chapter presents the findings of a scoping review 
that systematically retrieves, selects, maps, and describes the international 
literature on DTHE, published during the first year of the COVID-19 
pandemic. We assume that the heterogeneity of solutions to, and interpre-
tations of, the challenges caused by COVID-19 would especially appear in 
the literature published soon after the onset of the pandemic and before 
dominant solutions and interpretations are able to prevail. By focusing 
on journal articles published during the first year of the pandemic, we 
attempt to capture such heterogeneity both in terms of events, since 
actors have often had to improvise specific solutions in the absence of 
previous comparable events, and in terms of academic views on the events 
themselves. The scientific production on DT might have to accelerate
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to inform practitioners and support those involved in handling the crisis 
without enough time to homogenize new theories. This process of accel-
erating research and publishing about a critical event and how to address 
it in HE has probably introduced short cuts in the peer-review process, 
which is traditionally a more long-lasting endeavor. 

Our exploration of the literature during this time span thus allows us to 
refine the concept of “digital transformations” (DTs), in plural (Laterza 
et al., 2020). Laterza et al. (2020) argue that we live in a time when the 
speeding up of digitalization is leading to even more diverse and uneven 
paths of development. To speak of this concept in singular terms reduces 
this complexity and multidimensionality, and at the same time reinforces 
some of the techno-deterministic assumptions of much of the literature 
on DTs. To add to a holistic understanding Laterza et al. (2020) suggest 
moving towards more pluralistic and systemic understandings of DTs that 
take into account the complexity related to the processes under study. 
The authors refer to three analytical dimensions in the study of DTs, 
namely the contextual dimension, that of mediators at the system level 
and types of effects associated with the adaptation of digital platforms 
and technologies in HE. 

Aim and Research Questions 

The purpose of this scoping review is to provide an overall description of 
the literature comprising both, empirical studies and conceptual papers. 
We aim to identify and describe different forms of DTs in HE published 
during the pandemic. Further, we address some knowledge gaps in the 
field of inquiry with implications for further research on DTHE. 

Understood as a method of secondary research, a scoping review 
approach is suitable for examining and describing broad, complex, and 
dynamically developing research areas, such as DTHE, identifying knowl-
edge gaps and clarifying core concepts (cf. Levac et al., 2010; Tricco et al., 
2016). Scoping reviews also describe knowledge according to core char-
acteristics, such as time of publication, geography (country of study), and 
discipline (Anderson et al., 2008). Drawing on a scoping review approach, 
the chapter addresses the following research questions: 

1. What does international research tell us about DTHE related to the 
COVID-19 pandemic? Specifically, how can the body of literature 
on the topic of DTHE and the pandemic be described in terms
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of characteristics such as geography, perspectives, and disciplinary 
background? 

2. How is the concept of DTHE related to the COVID-19 pandemic 
period, understood in the international literature? Specifically, which 
conceptual understandings of DTHE can be distinguished, and how 
are they distributed across the body of material included in the 
scoping review? 

Method: Scoping Review Approach 

The review includes empirical studies and conceptual papers dealing with 
digital transformations at different levels in HE, related to the first year 
of the COVID-19 pandemic as outlined before. We assessed material 
in English (mostly journal articles) published between March 2020 and 
February 2021. The relatively short publication period is defined by the 
scope of this review, DTHE during the first year and critical phase of the 
pandemic, which implies a temporal restriction to this period. 

To identify relevant literature the search strategy was underpinned 
by the inclusion of key criteria drawing on the Population-concept-
context (PCC) framework recommended by the Joanna Briggs Institute 
for scoping reviews (Institute Joanna Briggs, 2015) (cf. Table 10.1). 

Thus, we excluded material dealing with DTs in HE before the 
COVID-19 pandemic and addressing other, lower levels of education.

Table 10.1 
PCC-framework for this 
scoping review 

Criteria for inclusion 

P-Population HE 
C-Concept DTHE 
C-Context COVID-19 pandemic 
Time span March 2020–16 February-2021 
Publication status Peer-reviewed journal articles (with 

abstracts in English) 
Language English 
Material Abstracts of empirical studies and 

conceptual papers 

Source Authors’ own 
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Search Strategy 

First, we conducted a systematic literature search in Web of Science 
(WoS)—namely Web of Science Core Collection—comprising the world’s 
leading scholarly journals, books, and proceedings in the sciences, social 
sciences, and arts and humanities and navigate the full citation network 
since 1975. Further, we searched for literature in the educational database 
ERIC (Education Resources Information Center), which includes peer-
reviewed journal articles and books. 

Second, systematic searches were conducted by combining search 
terms related to the three elements of the PCC-framework. The following 
search string was applied in WoS and adopted in ERIC: (digital* OR 
*learning) [Topic] and (“higher education” OR university OR “tertiary 
education”) [Topic] and (Cov* OR Corona OR pandemic) [Topic]. 

Further, supplementary searches for the given time period were 
conducted in national resources for the Scandinavian countries by 
combining the search terms “digital*”, “higher education” and “pan-
demic”. We further conducted an additional search in Google Scholar 
using the terms “digital”, “higher education and pandemic”, “corona” 
and “covid”. 

Data Collection 

For assessing the scope of the search, we aimed to retrieve a represen-
tative set of publications for the time span between March 2020 and 
February 2021. The search strategy was validated by two experts, one 
expert in the field, the second author of this paper (Antonia Scholkmann) 
and one expert on systematic retrieval, our research librarian at NIFU. 
We were aware that our search for DTHE related to the COVID-19 
pandemic, might require an update after February 2021, as we expected 
an increasing number of studies over time. At the same time, however, 
we assumed we had reached data saturation in our original data collec-
tion. Thus, we limited the scope of this review to the first period of the 
pandemic. We are, however, aware of the limitations and biases in the 
process of data collection of a dynamically developing body of literature. 
We included some additional publications that we retrieved strategically, 
limited to the publication period between March 2020 and February 
2021.
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We imported all entries into the reference manager software Endnote, 
where we screened titles and abstracts. We used an EXCEL spread-
sheet for the extraction of descriptive data and mapping of studies. A 
screening manual for screening of titles and abstracts was provided based 
on the eligibility criteria. We independently screened all titles and abstracts 
retrieved by the literature search. The selected references for inclusion 
were screened a second time. Each of us screened a subsample of refer-
ences. In case of disagreement, we discussed the decision which resulted 
either in inclusion or exclusion. 

All four authors coded and extracted data from a subsample of studies, 
independently, addressing the research questions above. They exchanged 
their extraction results for cross validation in pairs. This procedure was 
done using EXCEL spreadsheets including the following information: 
First author, publication year; country; population; source; methods; 
understanding of concepts of DTHE. All four authors were involved in 
mapping the results by using data in EXCEL spreadsheets for mapping 
and narrative/ thematic synthesis of the main findings according to the 
review questions. 

The selection of eligible studies consisted of several steps. During 
the first screening, the authors pre-screened together approx. 1138 
references/publications (titles and abstracts) retrieved by the literature 
search in electronic databases (medio February 2021). This first screening 
resulted in 471 references for further inclusion. A pilot sample of 65 refer-
ences was initially screened and validated by first and second author, which 
resulted in further exclusion of six references not addressing the review 
question, e.g., dealing with students with disabilities and digitalization, 
or with health outcomes that were related to the COVID-19 pandemic. 
During the second screening, each of four authors independently screened 
a subsample of the included references resulting from step 1. Among the 
sample of 471, 45 were excluded due to the following reasons: poor infor-
mation/no findings reported; not related to the pandemic; not specific for 
HE; not DT mentioned; neither research nor conceptual paper. Further, 
73 references were assessed as unsure; for validation inclusion or exclu-
sion was discussed in a meeting between the four reviewers. Sixty-one 
of these were included and categorized as knowledge for and/or knowl-
edge about DTHE (cf. next chapter). Ideally, the screening process in a 
scoping review should follow a systematic path and proceed in a linear 
way. In practice, however, we iteratively moved back and forth between
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Search: Total number of references identified: 
N=1,338 
- electronic databases (WoS; ERIC): N=1,138
- additional sources: N=200 

1. Screening: Titles and abstracts (without 
duplicates): N= 1,338 Excluded (1. screening): N=667 

2. Screening: 471 titles and abstracts; in 
addition to 200 titles and abstracts retrieved by 
additional resources: N= 671 

Excluded (2. focused screening): N=237 

Included references: N=434 

Knowledge for digital transformation: N=317 
Knowledge about digital transformation: N=117 

Fig. 10.1 Selection of references 

the two screening stages. Finally, we ended up with a total of 434 refer-
ences and the assumption that we had reached a point of saturation for 
the purpose of our analysis (cf. Fig. 10.1). 

Analytical Categories: Knowledge 

for and Knowledge about DTHE 

During discussion of the data and the iterative process of screening, we 
inductively developed two main categories in terms of DT: knowledge for 
DTHE and knowledge about DTHE, which we assessed as suitable to 
categorize our data. 

Under the category knowledge for, we subsumed publications which 
addressed isolated aspects of DTHE, such as accounts of the implemen-
tation of new technology for the provision of teaching and learning as 
well as teachers’ and students’ evaluation of these, or the description and 
evaluation of a specific organizational change that had been implemented 
during the pandemic. Papers in this category offer research-based advice
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which might also be useful for understanding and dealing with more 
wide-reaching DTs. However, papers in these categories only addressed 
isolated themes in DTHE, such as “what has been done?” and “how did 
teachers/students/other stakeholders think about it?” Publications in this 
category provide knowledge that can be applied when going digital (both 
ad hoc or in more structured ways). However, they do not explain or elab-
orate on longer-term processes of transformational change. They present 
new (and sometimes innovative) solutions to be implemented as part of 
larger DTHE in the sense of single-loop learnings (Argyris & Schön, 
1996), yet they fall short on explanations on how these can form the basis 
for long-term transformative processes. Quotes from article abstracts that 
were considered for placing a paper in this category were for example 
(explanatory passages underlined): 

(…) investigating the effectiveness of distance education … universities in 
light of the Coronavirus pandemic and identifying the obstacles faced by 
university students. (Bataineh et al., 2021) 

(...) to show, through a real case application, how the digitization of 
information and the new methodologies for teaching urban planning 
techniques can contribute to improve the accuracy of the knowledge 
available at the micro/ building scale, which is at the basis of the definition 
of tailored regeneration practices. (Conticelli et al., 2020) 

(…) to examine if virtual reality can be a suitable option by placing lectures 
into a virtual setup. (Hopp et al., 2020) 

Under the category knowledge about, we subsumed publications that 
looked at the bigger picture and provided reflection on multiple aspects of 
ongoing DTHE. Such publications were considered to generate knowl-
edge about the processual aspects of DTHE, including critical reflections 
of these. The publications in this category also suggest an understanding 
of DTHE as a multifaceted phenomenon that goes across different aspects 
within the higher education system (Pinheiro et al., in this volume). Also, 
DTHE is understood as a complex interplay between technology, social, 
and “business”-aspects (Reis et al., 2018). 

Papers in this category had to highlight broader organizational aspects, 
by describing connections and roles for an array of actors; normative 
directions, by praising past actions or advocating future ones; and/or
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dynamics over time, by pointing also at long-term consequences and indi-
rect effects of actions. We operationalized this in a set of five defining 
aspects out of which more than one, but not necessarily all of them had 
to be present in a paper. An overview of these four aspects and exemplary 
quotes can be found in Table 10.2.

Description and Mapping of the Literature 

In the following, we describe the included body of literature, 434 publi-
cations, according to publication year, geography, main perspective, and 
discipline. In our analysis, we further distinguish between the two analyt-
ical categories defined above, namely knowledge for and knowledge about 
DTHE, which were inductively derived as a result of the coding process. 
Our descriptions and analyses draw on data we manually extracted from 
abstracts and titles of the included publications, and in combination with 
our interpretations. Thus, we are aware of the limitations related to this 
information. 

All 434 publications, 17 percent (N = 73) were published during the 
first half of the pre-defined period (March–August 2020), while the great 
majority of 83 percent (N = 361) included articles published during 
the second part of this period (September 2020 and February 2021 and 
articles where no publication date was given) (cf. Fig. 10.2).

Further, we categorized 117 publications according to knowledge about 
DTHE, while we categorized the majority of 317 publications according 
to knowledge for DTHE. We assume that the category knowledge about 
suggests a greater maturity of thought and elaboration over time in terms 
of the concept of digital transformation compared to that of knowledge 
for. This is reflected in our finding a greater share of publications in the 
second half of the period (September 2020–February 2021), for knowl-
edge about, we found 65 percent (N = 70), compared to the first half 
of the period (March–August 2020) with 27 percent (N = 29) (cf. 
Fig. 10.3).

For the knowledge for-category find the opposite picture with a larger 
share of papers published during the first period. 

Geography 

For geography or country of study, we extracted information on where the 
study was conducted, found in the abstract or title. We argue that this is
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Fig. 10.2 Description of publications according to publication period (in 
percent), N = 434 (Source Authors’ own)
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Fig. 10.3 Description of publications (knowledge about DTHE) according to 
publication period (in percent), N = 117 (Source Authors’ own)
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more valid than using information about the first author’s affiliation as 
a proxy for study destination, even though this would have reduced the 
number of cases with no information about study destination. Fig. 10.4 
describes the included studies according to geography, i.e., the country 
they were conducted. 

In general, nearly a quarter of publications were located in Asia (N 
= 107), followed by 99 publications (22.8 percent) in Europe and 58 
publications (13.3 percent) for the Americas (North and South). The 
largest group of publications (N = 123; 28.8 percent), however, could 
not be classified according to geography based on information from the 
abstract. In these cases, we can assume that geography (country of study) 
plays a minor role for the study in the sense that the publication conveys 
information that is more generic or universally applicable.
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Fig. 10.4 Description of publications according to geography (Source Authors’ 
own) 
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For the distinction between the two main categories, knowledge for 
and knowledge about, Fig. 10.4 shows that for all regions the majority 
of publications were classified as knowledge for. For Europe and Asia the 
ratio between publications communicating knowledge for vs. knowledge 
about is around three quarters vs. one quarter. For Africa and for not 
geographically specified publications, however, the ratio is roughly two-
thirds vs. one-third, for the Americas it is roughly two to one, and for 
Oceania (Australia and New Zealand), the distribution across the two 
categories tends towards being equally distributed. Although further anal-
ysis would be needed to validate this, it is a possibility that, due to 
increasing total numbers in publications from a specific region, the gap 
between publications produced in the respective category has widened. 

Disciplines 

We manually coded information in abstracts and titles according to disci-
pline or subject, reported by the authors. We preferred a manual and 
inductive coding by re-reading abstracts and titles instead of an automatic 
and pre-defined coding. In some cases, we collected several subjects or 
disciplines in one single category. To give an example, the category educa-
tion included, “education”, “teaching”, and “teacher education”. Small 
subjects were collected under the general category of “other disciplines”. 
This procedure enabled a balance between coherence and reasonable 
number of categories (cf. Fig. 10.5).

In general, Fig. 10.5 shows the highest number of publications for the 
categories Science, Technology, Engineering, and Mathematics (STEM) 
(N = 87) and Medicine, Health science and Nursing (N = 76), in 
addition to the undefined categories not specified and general. 

Distinguishing between the distribution of the two main categories 
(knowledge for and knowledge about ) in all discipline-related publications 
the absolute number of knowledge for exceeds the number of knowledge 
about, with ratios between roughly three to one to two to one. The 
difference between the number of publications in each category is largest 
for STEM and medicine, health sciences, and nursing. For STEM, 69 
publications are categorized as knowledge for, while 18 publications are 
described as knowledge about. We can find a similar pattern for medicine, 
health sciences, and nursing. However, in articles classified as general the 
number of knowledge about-publications (N = 57) exceeds the number 
of knowledge for (N = 24), which is an indicator that knowledge about
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DTHE is not tied to specific disciplinary contexts or constraints, but 
addresses the phenomenon more holistically (cf. above). 

Stakeholder Perspectives 

We additionally looked at different perspectives from which the publica-
tion was written, based on potential stakeholders in HE. We distinguished 
between students, teachers, administrators, academics and ICT-support, 
and the HE institution as a whole. We further introduced two additional 
categories, one comprising both students and teachers as the commu-
nity of learning, and teaching, understood as the applied or emergent 
pedagogical approaches. We are aware that the categories might be over-
lapping and non-exclusive and that the categorization is limited to the 
information found in the title and abstract (cf. Fig. 10.6).

Figure 10.6 shows that more than half of the publications address the 
student perspective (N = 400) perspective. Among these publications, 
the majority deal with knowledge for DTHE, which corresponds with our
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operationalization of this category, in which the learning and social expe-
riences of students was one defining aspect. We found a similar picture 
for publications with the perspective or teachers, teachers and students 
and teaching, with smaller numbers in total, but still with the majority of 
publications being categorized as knowledge about. 

For the perspective of the HE institutions, however, the general picture 
is different. Here, 48 publications, which is more than 50 percent, deal 
with knowledge about, while the remaining 32 publications relate to 
knowledge for DTHE. For administration, academics, and ICT-support 
the distribution is rather equal across the two categories. For students, 
however, 166 of 200 publications are categorized knowledge for vs. 34 
publications that are categorized as knowledge about.
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Discussion 

The COVID-19 pandemic has led to important disruptions in HE. These 
were mainly related to initiatives to ensure the provision of HE in online-
mode, partly accompanied by research. However, as elaborated in the 
introduction, the unprecedented situation created by the pandemic can 
be viewed as an opportunity to advance our understanding DTHE, which 
until this point had been understood as a niche compared to DT in other 
sectors (Reis et al., 2018) and not uniformly understood in itself (Bena-
vides et al. 2020). From this backdrop, the main purpose of this chapter 
was to systematically retrieve, map and describe the knowledge commu-
nicated on DTHE in the international literature based on experiences 
gained in the first year of the pandemic, and to address knowledge gaps in 
a dynamic field of inquiry, with implications for further research on DTs 
in higher education. 

Our scoping review shows that the great majority of publications 
produced in the first year of the pandemic provided a lot of knowledge 
for DTHE, and only a smaller part communicated knowledge about, as 
operationalized by us for this purpose. Given the novelty of the situ-
ation of having to convert all university activity to online media in a 
very short timeframe, it is not surprising that authors first and fore-
most tried to document their concrete experiences and reflect on their 
actions, which was by definition the content of the knowledge for-category. 
Most of the papers in the knowledge for-category are addressing students, 
student–teacher interactions, teachers, and teaching perspectives, accord-
ingly. Also, the vast majority of articles in this category comprise STEM 
subjects and medicine and health. This effect can be explained by the 
fact that these disciplines together cater for large numbers of students in 
academic programs in many regions (e.g. Eurostat, 2020), and hence also 
present the largest group in our sample. 

Among publications addressing the perspective of HEIs, however, 
we find a different picture. For these, the majority of publications is 
categorized as knowledge about DTHE. The same can be found for 
publications that were not classified according to discipline. Through 
both aspects—providing knowledge with a perspective on HEIs and not 
tied to a single discipline but with a boarder perspective—these find-
ings seem to validate our categories. We considered knowledge about as 
leaning towards a social-constructivist and practice-oriented notion of 
organizational learning; hence, publications in this category partly refer
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to changes in organizational culture (Cook & Yanow, 1993), situated 
learning (Lave & Wenger, 1991) and social learning (Brandi & Elkjaer, 
2015). We did not search for direct references to explicit theories in the 
papers during the scoping process, but pragmatically defined publications 
in this category as accounting for more than the documentation and eval-
uation of isolated actions. The fact that a categorization in the knowledge 
about-category overlaps with papers taking an institutionally broad and 
transdisciplinary perspective confirms that our operationalizations worked 
as intended. 

With respect to geographic region, the ratio of knowledge for vs. 
knowledge about contributions is most uneven in Asia and Europe. Since 
publications from these regions also account for the majority of publica-
tions in our sample in total it cannot be excluded that this gap increases 
with total numbers. This effect excluded, however, it needs to be asked 
whether other factors in geographic regions could contribute to a more 
even production of knowledge for vs. knowledge about DTHE, such as 
different academic traditions, or different institutional focus DTs during 
the pandemic. 

Limitations and Implications for Further Research 

Our method was informed by a scoping review approach to examine and 
describe a broad and dynamically developing field and to identify knowl-
edge gaps and clarify core concepts (Tricco et al., 2016). Even though 
this approach aimed to reduce bias and increase transparency and rigor, it 
implied some limitations in time and resources. First, we have limited our 
literature search to the first year of the pandemic, i.e., literature published 
between March 2020 until February 2021 under the assumption that 
we have reached a certain saturation for the most critical phase. We are, 
however, aware, that we have missed further and later published studies of 
relevance. Second, given the ambiguity and non-standardized use of the 
term DT and a limitation to certain databases, we might have omitted 
references that have applied a different terminology. Third, given a rela-
tive broad research question and a relatively high number of included 
studies, we limited our coding and analysis to information found in titles 
and abstracts. Fourth, the scope of our review was limited to abstracts and 
titles in English, which might have biased the sample of included publi-
cations to countries with a high research activity in English language.
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This means that countries, where other languages than English might 
dominate the academic discourse or co-exist, might be underrepresented. 

The findings of our review point to a greater interest in knowledge for 
over knowledge about in academic writings during the first year of the 
pandemic, and a focus on hard sciences. With that, potentially underde-
veloped research areas are knowledge about DTHE, and a focus on soft 
disciplines. Given the dynamic development of the field and drawing on 
these findings, a more specified review of the literature with a single focus 
on knowledge about DTHE might provide further insight into this topic 
over time. This type of review might build on a perspective based on 
theories of innovation and technological change. 

Methodologically, the timeframe that we focused on (due to the 
urgency of the situation) can only provide a glimpse of developments that 
have been ongoing before the pandemic, and will continue to unfold in 
the upcoming years. Focusing on publications on DTHE from the first 
year of the pandemic provides an opportunity to look at this unfolding. 
When we look at a split between the papers in our sample, the larger 
share of those categorized as knowledge about DTHE was published in 
the second period. This indicates an increasing maturity and elabora-
tion of the concept of DTHE over time and with the progression of the 
pandemic. 

Also, the question is still unanswered on whether the COVID-19 
pandemic in itself has actually started DTHE, albeit some of the authors 
of papers in our sample certainly believe this. However, in our review, 
several papers also mentioned how many of the digital technologies were 
already developed and many were in use before the pandemic. This would 
suggest that the pandemic has accelerated a wave of change that was 
already rolling. Since other areas of society, such as business and industry 
appear to have come further in their DTs, we may expect education to 
follow a similar pattern, which should be studied with a longer-term 
perspective and an eventual follow-up scoping review in a couple of years 
from now. 

Additionally, we must be aware that although some of the technolo-
gies are shared across several sectors in society, and that we might expect 
to find new uses for communications technology in online education as 
DTHE progresses. Some of these technologies have been around for a 
while (Tømte & Olsen, 2013), but they may have undergone a rapid 
development during the pandemic. This also calls for further and future 
investigation. From a more timely perspective, a further study might draw
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on a purposefully selected sample of full-text articles and elaborate more 
fine-grained dimensions of the category knowledge about DTHE, which 
can inform further primary investigations in different country settings 
with different innovation paths and in different disciplines. 
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CHAPTER 11  

Implementing Digital Transformations 
in Higher Education Following COVID-19: 

A Norwegian Case Study 

Vito Laterza , Michael Oduro Asante, 
Cathrine Edelhard Tømte , and Rómulo Pinheiro 

Introduction 

Over the past two decades, higher education (HE) across the Nordic 
countries has been the target of numerous government-mandated 
reforms, including digitalization (Tømte et al., 2020). On the whole, 
these reforms aim to ensure effective and efficient public service delivery. 
These efforts have been accelerated since the outbreak of COVID-19 in 
the spring of 2020. Digital education and the expansion of digital systems
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have been an unavoidable alternative for academic institutions the world 
over (Pinheiro et al., 2019). These initiatives include upgrading and intro-
ducing new digital systems, training academic and non-academic staff on 
new digital platforms and systems, providing online support to resolve 
connectivity issues and other emergencies, and diffusing new digital tech-
nologies to faculties and departments (Orr et al., 2019; Tømte et al., 
2019). These initiatives highlight, among other aspects, that digitaliza-
tion requires a substantial assembly of resources for effective and efficient 
implementation (Swanson, 2012). 

Organizational digitalization entails adjustments in resources, staffing, 
culture, decision-making, communication, and reward systems (Lokuge 
et al., 2019). This means that the successful implementation of digitaliza-
tion does not only depend on the scope and nature of digital technologies 
but also on ICT decision-makers and a supportive bottom-up organi-
zational culture (Nylén & Holmström, 2015). Scholars have observed 
that organizations’ readiness to change is a critical factor in digitaliza-
tion outcomes (Weiner, 2009). Studies suggest that many change efforts 
fail in their intended aims and do not foster sustained change due to the 
lack of preparation or readiness of the organizational members for change 
(Fullan, 2007). 

Indeed, organizational readiness for change is considered a critical 
antecedent to the successful implementation of changes and innovation in 
organizations (Lokuge et al., 2019; Weiner,  2009). According to Gartner 
(2009), a major technology consulting firm, public and private organiza-
tions lose substantial opportunities due to the lack of readiness to change 
(Gartner, 2009). Studies on HE dynamics show that universities’ central 
administration, faculty, and departments readiness to change are crucial 
factors in adapting to a new and complex digital environment (Ahmad & 
Cheng, 2018; Ifenthaler et al., 2021).
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Digital Transformation (CeDit), University of Agder, Agder, Norway 
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Faculty of Social Sciences, Department of Political Science and Management 
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One element however that is often underplayed in the literature on 
organizational readiness, is that within organizations, contestations and 
tensions over different approaches to what constitutes desirable change 
and how such change should be implemented are the norm, rather than 
the exception (see for instance Hover & Harder, 2015 on organizational 
change for sustainability in higher education). A similar trend is found 
in the literature on digital transformation in higher education (e.g. 
Benavides et al., 2020; Kopp et al., 2019) and beyond (Vial, 2019): 
digital transformation is often assumed to be a linear process with, at 
least in principle, clearly defined content and processes, with obstacles 
encountered on the way towards what is often described as an inevitable 
process (Stief et al., 2016). In previous work (Laterza et al., 2020), we 
have critiqued this stance and proposed instead to pluralise the concept 
into digital transformations (DTs), leaving behind the assumption of 
a linear move from something worse to something better, but rather 
hinting at the variety of processes and outcomes that DTs can encompass, 
with rather uneven outcomes that are often context-specific and cannot 
be determined a priori, or by uncritically applying what works in one 
context into a different one. 

Drawing on Weiner’s (2009) theory of organizational readiness for 
change and Lokuge et al.’s (2019) conceptualization, and taking a more 
critical approach to organizational readiness that takes seriously actors’ 
different and sometimes conflicting understandings of change and digital 
transformation processes, this chapter explores the implementation of 
digital tools and systems in Norwegian HE prior to and following the 
outbreak of the COVID-19 global health pandemic. The analysis focuses 
on the challenges and bottlenecks associated with digital implementa-
tion in a complex environment by focusing on contextual and situational 
factors. The chapter investigates ongoing developments in Norwegian HE 
in the context of dynamics across the Nordic region, illuminating the 
micro-level practices, experiences, and responses to digital transformation 
of university actors at multiple levels in a Norwegian university selected 
as the main case study. The following research question is posed: 

What characterises the implementation of digital transformations initia-
tives (within teaching) at a Norwegian university, and what has changed 
following COVID-19?
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Digital Transformations 

in/of Nordic Higher Education 

Digital Transformations Enters the Field of Higher Education 

Governments in Europe and beyond have focused on adopting digital 
transformations (DTs) policies as means for preparing their societies 
and public sectors to the challenges posed by wicked problems such as 
climate change, urbanization, globalization, and growing socio-economic 
inequality, among others. The HE sector has also been the target of 
such “modernisation” measures, and higher education institutions (HEIs) 
across Europe have launched digitalisation strategies or added Informa-
tion Communication Technologies (ICT) perspectives as part of their 
strategic plans. Such top-down governance processes for DTs of HE 
are thus observed at multiple levels: at the macro level, as governments 
propose new directions for HEIs to take advantage of the opportu-
nities brought by DTs; at the meso level, as HEIs are responding to 
governmental policies and strategies by developing their own strategic 
frameworks and organizational architectures that address DTs in its 
various forms; and, finally, at the micro level, as academic communi-
ties adjust their norms, values, and practices to the emerging digital 
environment. 

High quality digital infrastructure influences quality work within HEIs, 
and these may benefit from overall support services and infrastructure 
provided by governments. Infrastructure as a service thus includes all the 
data resources stored in data centrals or data rooms, such as servers and 
networks. The various services have both common features and differ-
ences that make them suitable for different purposes. As a result, HEIs 
may select infrastructure services appropriate to their profiles and needs, 
such as cloud services and data warehouses. These digital services touch 
upon key security issues in diverse ways and may encompass areas where 
edtech-providers, such as Canvas, Microsoft, Apple, Google, and the 
like (see Chapter 2 in this volume), and HEIs and governments hold 
conflicting values and strategic interests. 

In a study of HEIs in the UK, Komljenovic (2022) calls for regulation 
beyond the question of data privacy. While digital data property is already 
a reality, governed by terms of use, and protected by the intellectual prop-
erty rights regime, the study underscores that, as COVID-19 has led to 
emergency pedagogy, concerns of data value redistribution have been less
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debated. Consequently, there is a need for renewed public awareness and 
political action to address issues of value extraction and redistribution 
within HEIs. Similar debates are observed in Norway, e.g., around the 
issue of intellectual property (IP) rights when it comes to procurement 
and use of learning management systems (Høivik, 2022). 

From a leadership and governance perspective, DTs interferes with 
a range of HEIs’ duties within the broader scope of their relatively 
autonomous status as public institutions. This raises several challenges for 
management and administration at multiple levels (Duarte & Martins, 
2013). Some HEIs have opted for embedding or integrating ICT in 
their overall strategic and operational plans, whereas others prefer to have 
distinct, or separate approaches (Tømte et al., 2019). Nonetheless, to set 
these plans into practice, there is a need for governance capacity. The 
latter implies guidelines for what types of digital infrastructures should 
be pursued, the use of digital technologies and, also how and by whom 
should these guidelines be elaborated, and in what ways they might be 
communicated to various user groups. A key finding from a system-
atic literature review of HEIs in an international context (Khouja et al., 
2018), indicates that there are several ways to implement ICT gover-
nance. The study concludes that, regardless of contextual variations, there 
is a need to establish a committee structure for ICT assets and open and 
regular communications among the actors involved, including ICT staff, 
alongside university and other external parties. 

Digital transformation may impact teaching and learning in diverse 
ways and at different levels within HEIs. New possibilities for innova-
tive and improved teaching and learning resulting from technological 
advancements depend, to a large extent, on adequate technological infras-
tructures and organizational capacity. They also rely on local cultures 
(norms, values, and identities) that are open to change, and more specifi-
cally, willing to embrace pedagogical innovations. In addition, faculty staff 
and students require adequate (digital) skills and competencies to benefit 
from these new possibilities (Zhao et al., 2021). 

Recent and Ongoing Policy Developments in Norway 

The Norwegian government has funded and monitored the DTs of HEIs 
since 2009, in the form of tri-annual surveys. These surveys shed light on 
the digital dimension of learning processes and quality development in 
HE and are centred on four distinct areas: (1) scope and use of digital
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technology in teaching and learning; (2) access to digital technology 
and support functions at educational institutions; (3) competence needs 
and training; and (4) strategies and educational management. Findings 
from the 2018 report The digital state of HEIs in Norway document an 
increase of faculty staffs use of technology for teaching purposes since 
last monitoring (2014), but still points to the need for more competence 
development insofar as the pedagogical use of technology is concerned 
(Norgesuniversitetet, 2018). The study also shows that academic staff 
were positive about the pedagogical potential in digital technology, while 
emphasizing that the use of technology must not take place at the expense 
of the academic content. These statements point to the lack of academics’ 
awareness of the fact that, in some disciplines, the technology might also 
influence knowledge domains by causing epistemic changes (Lund & 
Aagaard, 2019). The monitoring also revealed that most Norwegian 
HEIs had in place strategies for DTs with the ultimate goal of fostering 
teaching quality. 

Infrastructure, equipment, and the design of the classrooms or spaces 
for teaching and learning are important prerequisites for exploring and 
using digital technology within teaching (Durek et al., 2017). However, 
findings from the 2018 monitoring demonstrated that the status in 
these areas remains unchanged. The report suggests that the equipment 
in the classrooms must support this goal, and that classroom design 
must accommodate for more flexible forms of digital-mediated learning 
centred on student-active teaching methods. The assessment also revealed 
a need for competence development in pedagogical and professional use 
of digital technology. 

Key findings from the 2021 monitoring (DIKU, 2021), reveal a large 
diversity on the nature and capabilities of local support centres for DTs 
across Norwegian HEIs. While some were more general in giving peda-
gogical support, others provided specialized value-added services like 
media labs and other digital infrastructures. An important observation 
was that the majority of the existing centres were loosely coupled with 
both the overall DTs work within HEIs as well as their local governance 
structures (DIKU, 2021).
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Norwegian Higher Education as a Case 

As alluded earlier, this chapter illustrates ongoing DTs developments 
across the Nordic region by focusing on Norwegian HE. More specif-
ically, two levels of analysis are investigated; (a) policy (macro level) 
initiatives as well as (b) institutional (meso level) arrangements. Regarding 
the latter, we resort to qualitative data derived from one public univer-
sity, a multi-campus institution (former university college) geographically 
located in a peripheral setting (with strong links to regional public and 
private sectors), and with a traditional educational profile centred on the 
professions; teaching, engineering, nursing, social work, among others. 
As is the case of its Nordic counterparts, Norwegian HE has, in the last 
two decades or so, been the target of New Public Management (NPM) 
reforms centred on quality, efficiency, accountability and responsive-
ness, alongside implementing the European-wide structural arrangements 
emanating from the intergovernmental Bologna process (cf. Pinheiro 
et al., 2019). The system has also been the target of a structural reform 
that has culminated on a series of voluntary mergers (since 2010) between 
different types of providers, resulting in larger and more complex universi-
ties centred on hybrid arrangements (Frølich & Stensaker, 2021). Overall, 
Norwegian HE has, since the early 2000s, been gradually moving from 
a binary system based on fully fledged universities and university colleges 
towards a unitary system centred on comprehensive universities as the 
dominant organizational template. The latter is supplemented by strate-
gies of differentiation according to local, regional, national, and global 
market imperatives and strategic priorities. 

Readiness for Change 

Organizational readiness for change has been defined as a multi-
dimensional, multi-level, multifaceted construct or comprehensive atti-
tude that is influenced by the content (i.e., what is being changed), the 
process (i.e., how the change is being implemented), the context (i.e., 
circumstances under which the change is occurring), and the individuals 
(i.e., characteristics of those being asked to change) involved (Holt et al., 
2007). Collectively, readiness reflects the extent to which organizational 
members are cognitively and emotionally inclined to accept and adopt 
a particular plan to purposefully alter the status quo and move forward.
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Specifically, organizational readiness for change refers to two key dimen-
sions: (a) at the micro level, organizational members’ commitment or 
willingness to change (change valence) and, (b) at the meso level, the 
sets of resources and capabilities required to successfully implement the 
planned change (change efficacy) (Weiner,  2009). 

Lokuge et al. (2019) assert that organizations’ success in coping 
with complex situations or when facing volatile environments largely 
depends on key factors like flexibility, responsiveness, adaptability, and 
agile decision-making. As an external shock, and as attested by other 
contributions in this edited volume, COVID-19 posed unprecedented 
challenges to HEIs (see also Pinheiro et al., 2023), thus providing an 
ideal case for studying the degrees of and internal willingness and capacity 
for adaptation to emerging circumstances and disruptive events. Below we 
provide further insight on the two constructs underpinning organizational 
readiness to change. 

Change Valence 

Change valence is a psychological process associated with organizational 
members’ commitment or willingness to change the course of action 
(established habits) by adapting new working methods, practices, proce-
dures, mindsets, etc. (Weeks et al., 2004; Weiner et al.,  2008). The main 
argument reads as follows: 

[…]the more organizational members value the change, the more they 
will want to implement the change, or, put differently, the more resolve 
they will feel to engage in the courses of action involved in change 
implementation. (Weiner, 2009, p. 70)  

Organizational members might value the new system (e.g. set of practices) 
because they consider it effective in help solving an emerging problem, 
or because it is thought to benefit internal and external stakeholders alike 
(Weiner, 2009). As a construct, change valence aids inquiring the extent 
to which members of an organization collectively value the change and 
its overall implementation or institutionalization (Lokuge et al., 2019). 

In the context of DTs in HE, the assumption is that the value and the 
benefits that digitalization brings to both teaching and learning as well 
as administration are expected to positively influence members’ commit-
ment towards the effective implementation of digital systems. Yeap et al.



11 IMPLEMENTING DIGITAL TRANSFORMATIONS IN HIGHER … 251

(2021) note that HEIs’ staff readiness is crucial for facilitating change 
and increasing staff commitment towards teaching effectiveness. In terms 
of DTs in a highly institutionalized organizational field like HE with rela-
tively autonomous HEIs and professionals, the key query is thus (Research 
Subquestion 1—RSQ1):

• Regardless of individual motivations, do university staff (most notably 
teaching academics) collectively value DTs enough to commit to its 
implementation (both before and following COVID-19), and if so, 
what aspects help characterize this (change) process? 

Change Efficacy 

Change efficacy encapsulates the capabilities and resources of the organi-
zation, including human, financial, material, and informational resources 
necessary to implement change policies (Lokuge et al., 2019). Weiner 
(2020) identifies three determinants of change efficacy: (a) task demands; 
(b) resource availability; and (c) situational factors. University staff’s 
knowledge regarding DTs, strategies to implement it, and the required 
time for the implementation are some of the critical capabilities, while 
the availability of sufficient human, material, and financial assets are the 
needed resources for successfully implementing DTs across the board, 
most importantly within the teaching and learning domain (Gärtner, 
2013; Poturak et al., 2020). 

Drawing from the change readiness literature, when HEIs’ staff at 
the various levels collectively share a similar and positive assessment of 
task demands, resource availability, and situational factors, they are also 
likely to share a sense of confidence insofar as successfully implementing 
a complex change process is concerned (Weiner, 2020). In the context 
of COVID-19, HEIs’ resource mobilization for effective digitalization, 
in the form of the adoption and adaptation (localisation) of online-based 
education and home office during and after the lockdown, are conceived 
as key variables. Active support to academic communities in the form of 
flexible digital platforms and access to dedicated training (digital compe-
tences) act as facilitators or mediators of the DTs implementation process. 
Hence, in the context of the DTs of HEIs one key query that needs 
addressing is (Research Subquestion 2—RSQ2):
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• To what extent do Nordic HEIs have the necessary resources to imple-
ment DTs effectively, and how has this process been influenced or shaped 
by the COVID-19 pandemic? 

It is worth noting however that, given the inherent complexity associated 
with the university as an organizational form (loosely coupled struc-
tures, high levels of professional autonomy, multiple disciplinary cultures, 
local norms, and traditions, etc.) it is unrealistic to assume, at the onset, 
that university staff conceptions of both DTs and the need for change 
or readiness naturally converge towards a single model or perspective. 
Instead, one would expect that internal orientations move away from 
unidirectional conceptions towards a much more contested notion of 
organizational readiness around the pros and cons associated with DTs’ 
impact (real and imagined) on teaching and learning. In other words, 
while unpacking organizational readiness towards DTs in HE it is impor-
tant to take into account the role played by processes of conflict and 
contestation manifested as nested tensions, dilemmas, and paradoxes at 
various levels of the HEI. 

Case Study & Methodology 

The case university is a relatively newly established multi-campus insti-
tution (former university college up to 2007). As is the case of most of 
its university college counterparts, it is still primarily a teaching-centred 
university, yet with some recognized pockets of research excellence, and 
with strong local ties to regional actors across the public, private and 
civic sectors. In 2021, the university employed 1538 staff, and enrolled a 
total of 14,215 students, with the bulk of students in undergraduate and 
postgraduate courses coming from Norway (statistics are taken from an 
anonymized company source). Given the qualitative design nature of the 
study, the aim is not to generalize the findings to a broader population 
but instead to provide an in-depth, single-case account of the dynamics 
associated with DTs in Nordic HE, within the context of broader lessons 
in terms of theory and concepts (scientific audience) as well as best prac-
tices and other key insights for HE practitioners. Despite its limitations, 
single case design allows researchers to probe a specific phenomenon, in 
this case readiness in the context of DTs in HE, while gathering impor-
tant contextual information and insights necessary to interpret the results 
(Yin, 2009).
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To gain insights into various levels of the organization, eight semi-
structured in-depth interviews were conducted between the fall of 2020 
and the spring of 2021 with various stakeholders within the university:

• Three from central leadership (AA1, AA2 and AA3): one academic in 
the central management team, an administrative leader, and another 
academic who had recently left the central management team;

• Two middle-level staff (AF1 and AF2): one faculty director, and one 
employee in a university-wide staff support unit;

• Three department-level academics involved in teaching (AD1, AD2 
and AD3). 

The organizational units covered by the participants included the central 
management team, the university-wide learning management system 
support unit, the university-wide teaching support unit, and members of 
three faculties (Faculty of Humanities and Education, Faculty of Social 
Sciences, and Faculty of Engineering and Science). 

The informants were recruited based on a combination of strategic 
sampling and the snowball method (Yin, 2009) due to their active 
engagement with and prior experiences of DTs. The interview guide 
was inspired by theories of readiness of change, and previous studies on 
DTs in HE. Various topics were raised, such as the informants’ attitudes 
and perceptions on DTs (in plural rather than singular, see Chapter 1 
of this volume, and Laterza et al., 2020), their perceptions on benefits 
and opportunities of DTs, and pros and cons towards implementations 
of digital technologies for teaching and learning (T&L) before, and after 
the pandemic. All interviews were conducted online (zoom), recorded 
and later transcribed. A codebook was developed, discussed, and agreed 
upon by all authors, and all interviews were later coded in the software 
NVivo. The data was stored in accordance with the recommended ethical 
and privacy guidelines from The Norwegian Centre for Research Data 
(NSD). 

The knowledge gathered through the interviews was complemented by 
in-depth background knowledge the authors have as staff members of the 
same university. This means that we have had the opportunity to follow 
DTs processes at the university for several years, and this provided crucial 
insights to interpret the data from this specific sample of interviewees, and 
enhance the quality and validity of our analysis.
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Findings and Analysis 

Our findings and analysis are structured in three subsections: we will 
first discuss the “antecedents” of organizational readiness, in other words 
the recent history of DTs at the case university. This will constitute the 
important background for the two main conceptual dimensions explored 
empirically in the next two subsections: one on change valence and one 
on change efficacy. 

Antecedents—The “History” of Digital Transformations at the Case 
University 

Our data suggest that DTs at the case university began well before the 
COVID-19 outbreak in the spring of 2020. This was manifested through 
the university central administration effort and policies to build digital 
infrastructure, introduce the new Learning Management System (LMS), 
Canvas, since 2017, expand IT support, provide specialized support for 
video recordings for lectures and seminars, and set up a broad range of 
support services to increase the digitalization of T&L. This process was 
not without challenges: a current central management executive (AA1) 
and a former one (AA3) highlighted the tension between the central 
management’s push for increasing digitalization of T&L and the unwill-
ingness or inadequate skill set of many lecturers to embrace different 
forms of digitalization that went beyond conceiving digital tools such 
as Canvas as mere repositories for lecture content. This theme was 
acknowledged from different perspectives by almost all interviewees. 

I think the sort of challenge is that most of the technology and digi-
talisation we have seen so far in teaching, has been used more as an 
administrative tool … So, what do we need to do? We need to use it 
in a more pedagogical way. That is more challenging. I think we also see 
with the COVID-19 situation that we have a sort of speed digitalisation 
now … That makes it probably easier to explore the possibilities offered 
by the technology. But just having lectures on Zoom or record lectures … 
we need to do more than just that. (AA1) 

The university’s approach towards DTs as a top-down driven process 
including the provision of overall digital infrastructure and central support 
services is consonant with similar findings across HEIs in Norway (Tømte 
et al., 2019). As demonstrated, LMSs, software providing assessments,
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communication, and administration support for DTs are offered to all 
staff across the universities. Yet, as suggested by AA1, these generic types 
of digital technologies are to be adopted by teachers, and there seemed 
to be still some way to go, even after some months of emergency remote 
teaching caused by the pandemic. When interviewing the teachers (AD1, 
AD2 and AD3), a similar picture emerged as some were quite experienced 
with the use of digital technologies for teaching purposes, while others 
had only limited experiences with integrating digital technologies in their 
pedagogical work. After some months of emergency remote teaching, 
teachers’ opinions remained largely unchanged, although with some new 
insights on the possibilities and benefits of DTs. 

Change Valence 

As previously stated, the research literature suggests change valence to 
be associated with the organizational members’ commitment, or willing-
ness to change (Weeks et al., 2004; Weiner et al.,  2008). In our case, 
we explored how the informants considered the pros and cons of digital 
technologies encompassing T&L. If the pros outperform the cons, we 
may interpret this as a first necessary step towards their willingness for 
embracing change. 

One main observation would be that there tends to be disagreement 
among actors’ understandings of DTs content and goals. For example, 
the managers saw COVID-19 accelerated digitalization as a catalyst for 
DTs, moving beyond”technology as technical tool” towards a transfor-
mation of pedagogy via digitalization (a way to push teachers “resistant 
to change” to actually change), as stated by AA1: 

… if you look at the whole HE sector, I think that digitalisation will change 
the way we teach …. The new national strategy under discussion actually 
says that in every [study] subject we need to put in some technology or 
use some digitalisation. But, not just for the sake of technology. (AA1) 

The interviews, and our own experiences as teachers in the university 
under study, suggest that the interests of central administration and mid-
level support services and faculty managers seemed to be largely aligned, 
reflecting somewhat the managerialist ethos that distinguishes this case 
university from more traditional (old and research-intensive) domestic 
universities, also as a result of the former university college cultural ethos
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that preceded the upgrade to university status in 2007. While the rector 
is elected by the university community, all other executive positions at 
the various levels all the way down to department heads are appointed, 
creating a rather vertical structure of line management. Tensions tend 
to emerge between this relatively homogeneous line of management by 
the leaders at different levels working closely together with each other 
on one hand, and the academic teaching staff on the other hand. Many 
of the latter value academic autonomy and freedom as per the statute of 
the Humboldtian university, a model embodied by traditional universities 
(in Norway and other Nordic countries) where decentralized autonomy 
tends to be greater than in more managerialist (younger and more voca-
tional) HEIs such as the one studied here. Central management is aware 
of this tension: 

Because as a lecturer, as a professor, you have autonomy. So, it’s very 
difficult to go to a professor, and say you should teach like this. … Well, 
if I think [as a lecturer] this is the best way to teach, then I’ll do it [that 
way]. But in this case, I think we need to be more specific on how we do 
things. I think that we’ve got kind of push people in a way. (AA1) 

The perspectives of two interviewees involved with providing leadership 
in and support services towards digitalization of T&L (AA2 and AF2) 
were also quite interesting in this respect, and reflect this overall structure 
where administration and support services tended to have quite closely 
aligned interests with the leaders. Except for two interviewees lecturing 
at the department level (AD2 and AD3), all the others tended to construe 
somewhat negatively, even if often empathetically, the lack of skills or 
resistance from lecturers to significantly transform their pedagogy with 
the use of digital tools. 

Teachers, on the other hand, hold other perspectives. Some of them are 
rather reluctant towards the DTs that promote online teaching, which one 
teacher framed as in danger of turning the institution into a “YouTube 
university”: 

I think for the students, I can see some benefits. They can watch my 
digital lessons and repeat them as often as they want. They can sit at home 
and they don’t have to be [on campus] in this COVID-19 situation. It’s 
beneficial for them. For the society, I’m in doubt. … I’m very much afraid 
of that, that we will kind of use the lessons, repeat them and just make the 
university become a YouTube University. Because that’s quite easy. (AD2)



11 IMPLEMENTING DIGITAL TRANSFORMATIONS IN HIGHER … 257

Here it is suggested that the privileged focus put on online learning for 
campus students may not foster the enhanced seminar- and dialogue-
based type of education that is recognized as conventional campus-based 
education. In addition to these colliding views on DTs between central 
leadership and teaching staff, we observed differences in views on DTs 
between support staff and teaching staff, and within teaching staff. Below 
are two extracts that demonstrate some of these variations. In the first, a 
teacher (AD3) reflects upon one’s teaching online and on campus, in the 
other, an administrative staff responsible for university pedagogy support 
(AF2) share their thoughts on how to assist teachers in their mastering of 
teaching with technology. 

Then these students when they are thrown in [an online synchronous class-
room] and they don’t know each other, it’s even worse. I feel that the 
students’ activity is not good. Even if I send them into breakout rooms. 
They don’t know each other, they cannot [do] small talk. They don’t 
know what [to talk] about, they can do the task, but they might be too 
self-conscious. And it’s much easier in real life. Because again, you can read 
the body language, you can make each other more comfortable by smiling 
or something like that, which [is not the case] in Zoom. (AD3) 

But I guess some will have bad experiences and think “never again” and 
students will have bad experiences, but not all the lectures are as good as 
they could be… if we had more time… And this could be to do with both 
how to use different tools, and also technology itself and not knowing 
[the technology well] enough, we see the bad side of it now, for instance 
some teachers have lectures on Zoom … and they do exactly the same as 
in [the] classroom, instead of taking advantage of all the possibilities such 
as breakout rooms, surveys, being able to cut down lectures to [shorter 
lengths than in the classroom]. (AF2) 

Based on our interviews with different actors across the university, 
a preliminary conclusion as regards change valence would thus be that 
both before, and during the pandemic the university staff disagreed on 
the overall value of DTs in teaching. This means that their readiness for 
change as an organization remains undetermined. While leaders tended to 
be more positive towards this change, a greater diversity of opinions were 
observed across teacher staff. Some possible explanations of this discrep-
ancy may relate to teachers’ degree of readiness towards changing their 
ways of working. Here, their readiness for change comprises held (old
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and new) attitudes towards digital technologies, their pedagogical beliefs, 
and their self-efficacy towards technology (Scherer et al., 2021). These 
are intrinsic tensions at the micro level that may be difficult to solve. Yet, 
to map this landscape of various attitudes and motivations may be useful 
in this respect. However, this goes beyond our study, but might be worth 
pursuing in future studies. That said, we will in the next sections elabo-
rate more on some of these dimensions, as they may relate to the “change 
efficacy” concept. 

Change Efficacy 
As shown before, the case university under study is considered as well 
equipped with IT and human resources in terms of support staff. Yet, in 
the interviews with the teaching staff, issues related to workplan hours 
for teaching were not clearly sorted out, for example, who pays for all the 
extra work when teaching online. Teachers also reported weariness and 
fatigue as a result of emergency remote teaching. Furthermore, teaching 
staff were also concerned about the suggested benefits of digitalization 
from an efficiency and time perspective to scale up. For example, one 
teacher (AD3) highlighted the fear that once their lectures were recorded 
and developed in a reusable manner together with online courses, then 
their work might not have been needed anymore, which again could lead 
to a major reduction of existing contracts or mass firing (albeit unlikely in 
a Norwegian context due to strong unions). Teaching staff thus commu-
nicated some ambiguity towards DTs of teaching. It provided them with 
more flexibility and capacity to reach out to larger groups of students, 
while also spurring fears of losing their jobs due to the potential disrup-
tive nature of DTs in the academic labour markets as commonly reported 
in other industries. 

Central management interviewees showed a more future-oriented posi-
tive perspective towards DTs. AA1 and AA3 saw digitalization of DT as 
a conscious strategy that would favour, competitively, the case univer-
sity in the future, in the Norwegian and international contexts. While 
AA1 tended to refer more to the Norwegian context and its policy 
context with the national government pushing heavily towards DTs in 
HE, AA3 went further and discussed more openly the issue of global 
competition for a rapidly changing market, clearly envisaging the case 
university as a provider of digital education (intended here as flexible and 
distance, not just an increasingly digitized physical classroom) in order to 
capture the growing market in that direction. AA3 provided a vision of



11 IMPLEMENTING DIGITAL TRANSFORMATIONS IN HIGHER … 259

a tough competitive market where only those who pushed themselves to 
the maximum would succeed. So in a sense AA3 was not entirely opti-
mistic about the case university itself, but rather they provided a vision of 
“inevitable” market competition where the survival of the case university 
would depend on how rapidly and effectively it could become a digital 
provider of the higher education of the future. 

Virtually all interviewees, on a less visionary level, agreed that one way 
or the other, there would be no return at the level of teaching practice to 
the pre-COVID-19 normal. Rather, some of the innovations and radical 
changes brought in the classroom by the pandemic emergency would stay 
on as more conscious choices by lecturers and students. 

One key theme that was stressed from different angles by multiple 
interviewees was that of “flexibility”, as something positive and benefiting 
both lecturers and students (e.g. teaching staff could travel for confer-
ences for a few days without having to interrupt their courses, or students 
being able to have flexibility of watching recorded lectures in their own 
time and multiple times). 

A preliminary conclusion here would thus be that the university studied 
did have an adequate technical infrastructure for implementing digital 
technologies for teaching purposes, although there was still some reluc-
tance and ambiguity among teacher staff on how to proceed. There also 
remained the question of human resources raised by some teachers: will 
the university make a plan to properly account for the extra hours needed 
to effectively implement DTs, or will DTs come at the cost of existing 
workplan arrangements? These are open questions. 

Digital Transformations, COVID-19, 

and Beyond: Concluding Remarks 

Our findings and analysis show that the historical tension (antecedents in 
our conceptual framework) between a top-down push towards DTs and 
the reluctance among several teaching staff to go ahead as fast as envis-
aged by central management (in alignment with administrative support 
services) has led to significant differences in conceiving the desirable 
content and goals of DTs among different actors—especially between 
central management, administrators and support services on one hand and 
many of the teaching staff on the other. This is an important dimension 
that seems to be missing from much literature on organizational readi-
ness: the fact that what constitutes “readiness” is in itself affected by the
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level of agreement or disagreement over what the change the organiza-
tion is gearing up for should actually consist of. In other words, change 
valence is also affected by conceptions of changes—and the desirability or 
not of such changes. 

Our analysis of change efficacy also complicates the picture of much 
existing literature: the issue of what resources are available for DTs is 
not straightforward, and here too actors’ perceptions and understand-
ings influence the assessment of such resources. While there was general 
agreement among different actors in the case university that the digital 
infrastructure and support services for DTs were in place and sufficient 
resources in this regard were available, this was not the case when it came 
to a crucial part of human resources: the work of academic teaching staff 
itself. Teachers were more concerned about the extra work needed to 
successfully implement the DTs discussed in the case university, while 
managers and administrators did not consider such concerns in their 
understanding of DTs and the obstacles to their implementation. 

The difference of views around the content and goals of desirable 
DTs are also related, in our opinion, to the differing tacit or explicit 
conceptions of the role of COVID-19 in the implementation of DTs. 
For teachers, there seemed to be more of a sense of “before and after” 
COVID-19, as evidenced more implicitly through constant references to 
fatigue with emergency remote teaching and the negative effects that the 
abrupt move to online for physical classrooms and the various adjustments 
needed afterward produced. On the other hand, central management and 
administrative leaders openly stressed a conceptualization of the effect 
of COVID-19 on DTs largely as a positive accelerator of a long-term 
trajectory towards increasing and pervasive DTs in all aspects of T&L: 

I think COVID-19 sort of jump-started digital teaching by a couple of 
years. Because everyone now has been forced to do it. Again, not all, but I 
think a lot of teachers actually will bring part of what they have experienced 
now in [their future] teaching. … at our university, we are talking about 
how, what we will be bringing with us, what should be improved, how 
should we sort of continue to work with digitalization in teaching. (AA1) 

There are many teachers who had a reaction that they did everything that 
they would normally do on campus also digitally, if they were supposed to 
have a four hour lecture they just moved it from campus to Zoom, and
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that is a disaster every time, and now they are thinking more practically, 
they narrow down Powerpoints, shorter sessions, more groupwork, more 
seminar-like. And they never return to the old way of doing things. (AA2) 

COVID-19 then seems to have brought into sharp relief the tensions and 
contradictions we highlighted at the beginning of the analysis between 
a top-down approach from central management and administration on 
one hand, and the claim for more control and academic autonomy from 
teachers on the other. But the effects of the rapid wholesale digital-
ization of teaching seem to have already led to a further stage in this 
unfolding and still open-ended story of DTs’ implementation: even those 
teachers who were most critical of DTs (AD2 and AD3) seemed, several 
months after emergency remote teaching, to be ok with blended learning 
options—i.e., that a mix of online and physical learning modes was now 
accepted as a new normal to be embraced, rather than resisted. One 
wonders whether the same teachers would have been ok with the signifi-
cantly higher level of digitalization of blended learning vs wholly physical 
teaching even just a few months before the pandemic caused the rapid 
shift to digital T&L. 

The question of organizational readiness then cannot only focus on 
what is openly and transparently discussed and negotiated among all 
actors involved. There seem to be structural changes (such as the accel-
erated DTs brought about by emergency remote teaching) that affect 
practice beyond what is negotiated more explicitly within a HEI. The 
words of university leaders seem to suggest that they were indeed aware 
of such “help” to their cause so to speak, in a way that envisaged COVID-
19 digitalization less as a completely unexpected factor to be dealt with 
as force majeure than as an external catalyst accelerating trends already in 
motion and policies that had already been assertively pursued from central 
management in previous years. 

The tension between top-down approaches to policy changes in HEIs 
and the rank and file of academic teachers claiming autonomy is a 
well known one (Hornibrook, 2012), and one that is not particularly 
distinctive of Norwegian or Nordic HE. But it takes up a particular 
context-specific dimension in a Norwegian HE setting because of the 
dominant organizational culture of consensus that still marks Norwegian 
and Nordic HE. Managerialism in academia might be contested in other 
settings such as UK, US, or Australia (Anderson, 2008; St Clair & Belzer, 
2007), but even more critical voices accept that is an increasingly common
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set up in HE in those countries (and in most countries in the world 
where HE has undergone significant processes of marketization, either 
in funding or organizational logics or both). In Norway, and in our case 
university, the idea that major changes to the ways academic teaching 
staff work could be carried out without a significant degree of employee 
involvement would be rejected by the vast majority of HEI staff, including 
those in a leadership position. Leaders accept that their management style 
is more akin to steering a group (hence also the emphasis on “leader”, 
as the word “manager” is rarely used, also in English-speaking internal 
discussions) than providing clear instructions that should be carried out 
by “subordinates”. It is not surprising then that, once there is agreement 
among the leadership that DTs should go ahead and that the university 
should position itself as a national and possibly international leader in 
DTs in T&L, then the issue cannot be resolved by relying solely or even 
primarily on vertical lines of management. That is also why the inter-
vention of factors that are deemed by actors as external—such as the 
unexpected impact of an unexpected pandemic on T&L—can then be 
harnessed to achieve policy goals in ways that a negotiated route through 
complex time-consuming processes of internal consensus might not be so 
effective in achieving. The question of change efficacy then is also a ques-
tion of what makes a certain path to change socially legitimate within a 
HEI and the HE sector as a whole. Consensus culture in Norway and 
the Nordics is less about setting a priori the content of change, and more 
about legitimizing change (or resistance to change) through processes of 
employee involvement and democracy that are seen by all actors as foun-
dational to the very existence of the organization as a legitimate social 
unit. This also explains why, just as leaders cannot be too assertive in their 
style and proposals, so rank and file academic staff are expected to adopt 
a consensual outlook that does not put them in stark opposition with 
the leadership. This emerges quite clearly from the interviewees, in that 
critiques from teaching staff are couched in a language of consensus where 
there is an acknowledgment of the positives of certain policies around 
DTs, soon followed by concerns about potential negative effects of such 
policies. This is indeed distinctive of Norwegian and Nordic consensus 
culture, and complicates the often oppositional picture of us vs them that 
emerges from critical literature on tensions and conflicts between manage-
ment and employees in HE in the Anglo-American world (Alvesson & 
Spicer, 2016).



11 IMPLEMENTING DIGITAL TRANSFORMATIONS IN HIGHER … 263

What will be important to follow up with future studies is this tension 
between a certain optimistic vision of the “inevitability” of wide-ranging 
DTs (often conceived by HE policy-makers and HEI leaders as a singular 
linear evolutionary process of DT) and the concerns of many academic 
teaching staff who find themselves on the frontline of such changes and 
increasingly see the dangers to academic autonomy that these changes 
might bring. How will these tensions and contradictions play out in 
Norwegian HE in the future? How far-reaching will the accelerated digi-
talization brought about by COVID-19 turn out to be a few years from 
now? And will the organizational consensus culture of Norwegian HE 
survive such changes, but also provide different trajectories than in coun-
tries such as UK and US where this consensual approach is not the norm 
in HEIs? We hope our chapter has illuminated some important aspects 
related to these questions, and will spur more debate and research on 
these crucial topics for the future of HE in Norway, the Nordics, and 
beyond. 
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CHAPTER 12  

Possible Scenarios for the Future of Digital 
Transformations in Higher Education 
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Linda Barman , Lise Degn , and Lars Geschwind 

In this edited volume, our aim has been to expand the scholarly and policy 
debates surrounding digital transformation (DT) in higher education. We 
applied a broader systemic framework pertaining to multiple manifesta-
tions at various scales and involving an increasing number of internal 
and external stakeholders. In so doing, we followed, and further devel-
oped the work initiated by Laterza et al. (2020), pursuing DT in its 
plurality. Moving from DT to DTs , the conceptual framework exposed 
three analytical elements—contexts, mediations, and type of effects—for 
unpacking the manifold empirical DTs’ manifestations.
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By looking to the Nordic countries and their higher education (HE) 
systems, we have provided solid empirical insights on how DTs gained 
ground before and continued to gain ground during the years of 
the COVID-19 pandemic. Moreover, this volume has demonstrated 
how international digitalization trends, such as global EdTech platform 
providers, may impact the activities of HE institutions (HEIs), particu-
larly where HE is public and funded by the governments, as in the Nordic 
countries. 

These developments are observed at all levels and impact on technical, 
pedagogical, and human resource systems within and across organisational 
boundaries. For example, the contributions by Øvrelid and colleagues 
(Chapter 2) and Singh and Haugsbakken (Chapter 6) have demonstrated 
how the contexts of teaching and learning are exposed to DTs by offering 
online solutions in addition to or substitution of campus-based offerings. 
Both chapters highlighted the ways in which these processes existed prior 
to the pandemic but became more wide reaching due to the implemen-
tation of emergency remote teaching; thus, they have been subject to 
far more debate during the COVID-19 pandemic than before. A key 
message from the research is that the DTs that impact the contexts 
for teaching and learning call for several types of change, intersecting 
with infrastructure, culture, and competencies. Moreover, DTs of context 
have been observed in traditional campus-based teaching—for example, 
in the ways faculty staff are expected to adopt digital technologies.
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Tømte and Lazareva (Chapter 4) showed how a specific technology-
rich learning space may foster the development of digital competence for 
future teachers. A key message here, however, is that faculty staff would 
also need professional digital competence to foster this type of learning 
for their students. The learning space itself can only provide an appro-
priate context for this development. The digital competence of the people 
involved in the DTs processes is thus seen as crucial (a necessary condi-
tion) for HEIs if they are to succeed in taking advantage of the investment 
in new contexts for teaching and learning. 

The second critical feature, as suggested in the framework on DTs, is 
connected to how sub-systems may play a mediating role at the system 
level. As suggested by Laterza et al. (2020), the technological platforms 
being used within HEIs are central in this respect. De Andrade and 
colleagues empirically demonstrated how dominant EdTech providers are 
gaining ground on a global scale and have become even more dominant 
during COVID-19 due to remote online teaching and closed campuses. 
In the Nordic countries, HEIs had a solid pre-existing digital infras-
tructure, including learning management platforms, and were thus well 
prepared to transfer their teaching to online remote settings, as sketched 
out in Chapters 2, 5, 6, and  7. However, as suggested by Barman and 
Weurlander (Chapter 7), these sub-systems may also hinder innovation in 
teaching and learning, as they allow for other types of narrower knowl-
edge domains to be assessed which often differ from those preferred or 
initiated by the faculty staff themselves. The mediating role of these sub-
systems of digital platforms may thus allow for new ways of teaching and 
learning, but these developments should be closely followed, as they may 
cause unintended effects that have not yet been foreseen—for example, 
they may change the subjects themselves, as demonstrated by Øvrelid 
and colleagues (Chapter 3) and Tømte and Lazareva (Chapter 4), or 
they may limit proper assessments, as in the case outlined by Barman and 
Weurlander (Chapter 7). 

The various impacts of or effects caused by digital transformation are 
referred to as the third critical feature of our proposed DT framework. 
One could argue that all chapters in the present volume address different 
types of DT effects at multiple levels within HEIs. For example, the 
impact at the organisational or meso level was observed by Hermansen 
and Lund (Chapter 6), wherein the authors empirically demonstrated how 
various systems are becoming coupled in new ways due to digitalisation,
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which thus may cause sustainable changes across entire organisations. 
Furthermore, at the micro level, digital technology has caused epis-
temic changes in disciplines and/or subjects (see Øvrelid and colleagues, 
Chapter 3; Tømte and Lazareva, Chapter 4; and Wollscheid et al., 
Chapter 10), as well as in assessment practices (Barman and Weurlander, 
Chapter 7). A more overarching epistemic change within HEIs resulting 
from digital transformations has been recognised as a change from 
education to ‘learnification,’ as suggested by de Andrade and colleagues 
(Chapter 2). Within this framework, it is argued that one key trend, 
which is also closely linked to the increasing use of digital platforms, can 
provide a narrower understanding of ‘learning’ in terms of just tracing, 
and analysing distinct learning activities. This approach may or may not 
accurately reflect with the common understanding of ‘education,’ which 
also includes elements of the social perspectives of learning, elements 
of Bildung, and what are often framed as twenty-first-century skills 
(including collaboration, creativity, communication, and critical thinking) 
(Pearlman, 2010). Singh and Haugsbakken (Chapter 6) further discussed 
this dilemma in their case study of an institutional MOOC offering. 

Another critical empirical insight emerging from the contributions 
in this volume is the salience given to the complexity of DTs in HE. 
To unpack some of this complexity, we adopted a framework outlined 
by Laterza et al. (2020), who suggested the use of three analytical 
lenses—contexts, mediations, and effects. The empirical contributions 
comprising this volume have clearly demonstrated that the three lenses 
may be useful for illustrating the multitude of transformations that is 
at play within HEIs at multiple (nested) levels. For example, govern-
ments and universities might hold various perceptions of digitalisation. 
Degn (Chapter 9) demonstrated that even if digitalisation is acknowl-
edged within the Danish HE system and domestic providers at a general 
level, little effort is put into implementing digitalisation as a policy idea 
as part of the steering mechanisms between the government and HEIs. 
De Andrade and colleagues (Chapter 2) pointed at the same observa-
tion when they identified various dominant or hegemonic narratives on 
HE digitalisation. Moreover, Hermansen and Lund (Chapter 5) showed 
how actors who relate to diverse systems may be coupled with a joint 
understanding of digitalisation within a faculty. Furthermore, Laterza and 
colleagues (Chapter 11), in their study of one HEI in Norway, demon-
strated how faculty staff hold various perceptions of the DTs of teaching, 
as well as how these perceptions substantially vary from those held by
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internal leaders at different levels, suggesting a misalignment between 
experienced realities and future expectations, including the teaching and 
learning performance of students and staff. 

This multitude of perceptions as to what constitutes DTs was found 
to vary across levels and amongst individuals within HEIs, including 
according to the three analytical lenses composing the proposed frame-
work for DTs. These findings, albeit cautionary and tentative, nonetheless 
validate the importance associated with systemic and pluralistic assess-
ments that take into account not only multiple sub-systems within HEIs 
but, equally importantly, the complex inter-relationships, both existing 
and emerging, amongst them. When applying the analytical framework of 
DTs in HE in various empirical contexts, as in the present volume, a great 
multitude of practices and perceptions have emerged. These include valu-
able insights that all call for further study within and beyond the Nordic 
context. Undoubtedly, to obtain a more coherent understanding of these 
developments and their multiple impacts within HEIs and HE systems 
alike, various disciplines (both working alone and integrated within one 
another in an inter-/multi-disciplinary fashion), theoretical lenses, and 
scientific methods are required. The present volume makes a first attempt 
in this direction, acting as a stepping stone towards integrated, multi-level, 
and multi-proposed DTs in the HE research agenda. 
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