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Abstract

Metamorphosis signifies a profound and progressive transformation in response to a
changing environment. Transitioning to online learning enabled the continuity of
education offerings during the recent pandemic, while disrupting university teaching. In
that context, the aim of this paper is to understand digital metamorphosis in university
pedagogy. We performed a systematic literature review which was driven by two seminal
theoretical frameworks: Signature Pedagogies and Transformative learning. The selection
criteria entailed peer-reviewed empirical journal articles published in educational
technology journals with high impact factor articles published between 2020 and 2023 in
English focusing on the intersection of emergency remote teaching and higher education.

We analysed 23 articles by asking ‘what’, ‘how’ and ‘why’ questions applied to university
teaching using the Signature Pedagogies framework. Furthermore, we analysed the
answers to the ‘why’s’ by using the Transformative learning framework targeting the
teachers’ viewpoint. Our findings indicate that the digital metamorphosis comprises three
constituent elements: (1) introspect our values, beliefs and expectations as educators in
relation to the use of learning technologies, (2) re-conceptualise faculty preparedness
and competence to teach online and (3) understand digital transformation as opportunity
for transformative learning for university teachers. The findings have both theoretical and
practical implications that go beyond the pandemic context targeting a better ‘new
normal’ in the post-pandemic era.
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Introduction

Despite much recent relevant research work, there still exists a need for additional
research operating “more closely at the intersection of educational technology and higher
education research” (Bond et al., 2021, p. 17). This can be interpreted as a need for more
research that employs theoretical frameworks aimed to capture the nature of university
pedagogy. In this regard, the theoretical importance of this study lies in elucidating the
epistemology (i.e. how knowledge is generated and transformed) and didactics (i.e. the
processes of teaching and learning with the technology) of teaching online in higher
education. These two aspects (epistemology and didactics) are fundamental in
understanding educational processes that rely on the digital competences of teachers
(Bartolomé et al., 2018; Castafieda & Selwyn, 2018).

Over five years have passed since most university teaching transitioned from face-to-face
to a virtual online structure as a measure to limit the consequences of the pandemic.
Terms such as ‘Emergency Remote Teaching (ERT)' (Hodges et al., 2020) were coined
during this period to denote the immediate actions taken by universities with respect to
modify their educational offerings. Several studies on ERT in higher education report that
online learning brought about opportunities that promoted student learning, such as
flexibility and self-pacing (Adedoyin & Soykan, 2023). However, these opportunities were
accompanied by a series of challenges related to technology (technology dependency,
technical problems), socio-economic factors, digital competence, and heavy workload
(Adedoyin & Soykan, 2023; Watermeyer et al., 2021), among other factors. Recent studies
have explored how university teachers experienced ERT, necessitated by the pandemic,
focusing on various parameters such as teachers’ readiness to teach online (Scherer et
al., 2021), challenges and coping strategies (Al Issa et al., 2022), technology acceptance
and adoption (Xu et al., 2021), digital competences, and so on. Furthermore, several
systematic literature reviews have pinpointed to the fact that ERT and online teaching are
two distinctively different modalities. Key difference between the two modalities is that
online teaching is designed and planned purposefully to be enacted in virtual
environments while incorporating pedagogical strategies appropriate to the affordances
of digital tool/environment used, whereas ERT is implemented by quickly adapting
pedagogical strategies that have been associated with face-to-face higher education (e.g.
lectures) to the digital/online modality without thorough planning (Rozo & Ramirez-
Montoya, 2025). According to a systematic literature review (Otto et al., 2024), online
teaching and learning is distinctively different than ERT with respect to careful
consideration of learning design and planning which is often associated with a) flexibility
of teaching in time and space, b) paying particular attention to teachers’ readiness for the
transition to online teaching, and c) digital spaces compatible with students’ daily lives.

Pre-pandemic critical perspectives (Castaneda & Selwyn, 2018) argued on the necessity of
making sense of the digitisation in higher education by shifting our attention from
technical aspects related to the use of digital technologies to learning-, pedagogical -,
and ‘human’ (e.g. affective) aspects. In line with this, research on online learning in higher
education has demonstrated that student behaviour, performance, and engagement
depend on the underlying learning design and the teacher’s decision-making around it
(Nguyen et al., 2017).

Regarding the affective aspect, reviews on online learning during the pandemic (see for
example Mishra et al., 2021) emphasise the importance of care and trauma-informed
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pedagogy. Therefore, they argue that resilience and empathy should be embedded in
models of faculty preparedness for online teaching. This suggestion aligns well with the
expressed need for a critical re-conceptualization of faculty readiness for online teaching
(Cutri & Mena, 2020) that goes beyond a competency-based approach adopting a more
humanistic perspective that addresses affective dimensions, identifies disruption, and
the professional vulnerability of faculty’s readiness to teach online.

This article argues that the re-conceptualisation of faculty readiness and competence for
online teaching can be a leading catalyst for the digital transformation in higher
education. A pertinent question is: what constitutes a ‘profound change’ in pedagogical
practice (Dorfsman & Horenczyk, 2022) that could potentially lead to transformation? One
answer (Tarling & Ng'ambi, 2016) is that it involves pedagogical practices that shift from
‘transmission pedagogies’ (supporting lowest cognitive activities on the Bloom scale, such
as understanding, memorizing, and remembering) to ‘transformation pedagogies’
(supporting higher cognitive activities, such as analysis, comparison, creativity, and
evaluation).

Taking all the above into consideration, the article proposes that digital transformation in
higher education may be meaningfully conceptualised and captured by employing
relevant seminal frameworks. To this end, the article employs two frameworks that
together provide a more holistic view: a theory that captures what's, how’s and why’s of
the teaching-learning process coupled with a theory to scrutinise the experiences of
teachers and students. Specifically, it uses the Signature Pedagogies framework to
unravel university didactics and the theory of Transformative Learning that has adult
educators as its primary audience (herein, university teachers). The mutual focus of these
two theories is on habit of minds (of university teachers herein) and the importance of
the hidden curriculum.

Transformative learning

Transformative Learning (TL hereafter) occurs when adults face disorientating dilemmas
and transform their frames of reference to make them more inclusive, reflective, and
emotionally able to change (Mezirow & Taylor, 2009). These dilemmas might trigger
critical self-assessment followed by exploration of options for new roles, relationships, or
actions; culminating to trying out (one or more of) these new options, and building
competence. Mezirow (1978) originally operationalised TL as a 10-phase model, starting
from some disorientating dilemma(s) (phase 1) to exploration of options for new roles,
relationships, and actions (phase 5); to provisional trying of new roles (phase 8) leading
finally to a reintegration into one’s life (phase 10).
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Figure 1. lllustration of Mezirow’s (1978) 10-phase model

Ideally, this process leads to individuals who think globally and critically about their
present conditions and decide to act for a change (Kitchenham, 2008). Thus, TL is widely
espoused as a principal goal of higher education (Taylor & Cranton, 2012).

Although research focusing on TL for students abides, there is limited research on
transformative learning for faculty and their professional development (Bali & Caines,
2018), while a transformation in learning environments in higher education requires that
university programs foremost consider how transformation will occur for the university
teachers (Bali & Caines, 2018). Therefore, this literature gap has negative impact when it
comes to faculty professional development. Other things set aside, teachers’ reflective
judgement is much needed in the era of Artificial Intelligence, affecting, among other
things, what counts as ‘evidence’ in evidence-based approaches of the ‘what works’
agenda in higher education (Bali & Caines, 2018; Biesta, 2007). The prevalence of apolitical
online learning literature (Castafieda & Selwyn, 2018; Oztok, 2019) could also justify the
existence of this gap. Yet, there is an increasingly body of relevant literature arguing that
online learning is inherently political. Issues mentioned in the literature that might be
relevant for this research study include:

e issues of social justice and power structures permeating the hidden curriculum of
online learning (Oztok, 2019),

e normalizing Learning Management System use or partnering with commercial
providers whose agendas will rarely be centred towards public good (Bali &
Caines, 2018),

e ‘“exaggerated claims from commercial providers led many academics to focus on
the explicit attributes of a learning technology rather than the inherent
pedagogical assumptions, their intrinsic potential and their value” (Salmon, 2014,
p. 221)

e measuring faculty readiness for online learning using naive competency-based
checklists (Cutri & Mena, 2020).

Furthermore, Bayne (2015) wondered whether instead of asking how technology
‘transforms’ learning we should be asking: what are our values and beliefs as educators
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and how educational technologies fail to realise our expectations? Teachers’ values,
beliefs, and expectations could serve as an appropriate starting point to unpack the
digital transformation in higher education.

There are several studies in the context of higher education combining learning
technologies and TL theory (Kitchenham, 2006). In their majority, they concentrate on how
teachers can foster TL for the students — not on teachers’ own TL. For instance, Alsaywid
et al. (2023) discuss pedagogical strategies, assessment and evaluation methods, and
faculty development programs that can support students’ TL. In addition, the authors
argue on the role of learning technologies in transformative student learning via:
enabling access to a wide range of resources, creating immersive and interactive learning
environments, and personalising the learning experience. Furthermore, they posit that
digital divide/gap and digital literacy are central issues that need to be addressed for TL
to occur for (marginalised) students.

Signature pedagogies

The term ‘Signature Pedagogies’ (SP hereafter) was originally used to describe a set of
pedagogical strategies ‘historically’ utilised by university teachers to engage students in
classroom settings (Friedman, 2023). By ‘historically’, we mean that SP embody teachers’
tacit knowledge on how they can instil the students of the discipline with its content, its
skills, and its values. SP are pervasive within particular professions and implicit in the
way discipline knowledge is defined, developed, and valued. For instance, teaching
mathematics in higher education depends on the use of symbolic and diagrammatic
forms for knowledge expression and creation. In turn, this has resulted in pedagogical
approaches where handwritten elements have a key role (Maclaren, 2014), ranging from
chalk-and-talk teaching to a richer multimodal approach.

SP were originally introduced in the seminal work of Shulman (2005) who described them
across three dimensions corresponding to structures of learning environments: surface
structure, deep structure, and implicit structure. In the context of this paper, we
operationalise them as follows (Dow et al., 2021; Eaton et al., 2017; Shulman, 2005):

e Surface structure is asking ‘what’: what learning looks like and what goes on in the
classroom; it involves concrete operational acts of teaching and learning that they
are easily observable, such as lectures or case discussions

e Deep structure is asking ‘how’: it involves assumptions about how best to impart
knowledge and expertise, teachers’ decisions about how the material will be
taught or presented and the advantage of choosing certain pedagogical methods
and teaching practices over others. Deep structures are less obvious than surface
structures, since they are representations of how a profession fundamentally
conceives itself. They can be explicitly articulated or embedded in reinforced or
formalised processes such as faculty development programs.

e Implicit structure asks ‘why’: it involves the ‘hidden curriculum’ that includes
teachers’ moral dimensions, beliefs about professional attitudes, values, and
dispositions, as well as limitations and bounds of learning and application.

Shulman had envisioned converging on a set of SP for teacher education aiming at
creating a more coherent professional field, while at the same time avoiding narrow and
mechanistic views of effective teaching (Falk, 2006). The idea was that to learn to think
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like a teacher can mean the same thing in a variety of different teaching contexts.
However, these thoughts referred to teacher education for schoolteachers. University
teaching is different. For instance, there are no widely accepted professional standards
for university teachers, such as those that are widely accepted in the UK, Australia, USA or
other parts of the world. Still, in the UK the Professional Standards Framework for
teaching and supporting learning in higher education (Advance HE, 2023) emphasises
effectiveness and impact, inclusion and the critical role of context. Moreover, the
academic disciplines have a more prominent role in university teaching, since “academics
at research-intensive universities typically define themselves in relation to their
discipline” (Quinlan et al., 2017, p. 62).

Although SP have been primarily used for teaching in higher education within the
disciplines, they also have been used across them, focusing on specific sectors of
education, such as doctoral education. In their study, Olson & Clark (2009) describe a
signature pedagogy in doctoral education that combines theory, applied scholarship, and
the wisdom of practice. They describe leader-scholar communities, whose goal was to
assist and support students to conduct applied research in local educational contexts.

Another study across disciplines describes the implementation of a course relating to the
UDL (Universal Design for Learning) Framework'. The course aimed to support teacher
students in the use of UDL in their planning to cater for student diversity and the creation
of inclusive learning environments. The study had a dual focus since in parallel it
described how faculty in the teacher preparation program developed a signature
pedagogy rooted on UDL (Reinhardt et al., 2021).

SP can help closing the loop between educational research on how to teach and ‘proper
and customary ways’ of teaching in the disciplines (Kelly, 2022). Closing this loop is
important since teachers complain that educational theory and research do not align well
with the particularities of their classrooms (Brookfield, 1995). Revisiting the ‘chalk-and-
talk’ paradigm: it has been criticised for being teacher centric, but at the same time it can
be pedagogically interactive, meaningful, and engaging in the context of mathematics
education (Maclaren, 2014). In other words, the ‘chalk-and-talk’ approach is a SP in
mathematics education because it combines customary with teaching effectiveness. Still,
the same approach might be inappropriate in other teaching contexts.

Furthermore, SP have been associated with unintended consequences, e.g. resisting to
change while reproducing static curricular methodologies (Dow et al., 2021). Thus, newer
teaching approaches (such as online teaching) might struggle as they adapt signatures
from face-to-face teaching contexts. SP pushes us to consider the ‘what’, ‘how’, and ‘why’
in higher education. Or, on the opposite side, “we can learn a great deal by examining the
SP of a variety of professions and asking how they might improve teaching and learning in
professions for which they are not now signatures” (Shulman, 2005, p. 58). This discussion
is especially relevant now, because the post-Covid era creates a momentum that higher
education institutions should take into consideration, given that the experiences of the
main stakeholders (e.g. teachers, students) from the transition to online learning could
affect the future of digitisation in higher education (UNESCO, 2021).

' UDL guidelines https://udlguidelines.cast.org/
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Research questions

This article attempts to explore teaching across the three aforementioned structures not
by focusing on a subject-specific knowledge base of university teaching, but on a specific
sector of university teaching, namely, online teaching. It seems that, although the concept
of SP is not new, it is far from being conclusive. We focus specifically on the period of the
Covid emergency, in which teaching online became the norm in higher education
worldwide due to the necessity of social distancing. Thus, this article aims at
problematising the ‘new normal’ of the post-pandemic era. In the context of online
teaching in higher education during the pandemic, our research questions are:

1. What were the surface -, deep -, and implicit structures?
2. How was digital transformation manifested (especially in the implicit structures)?

3. What are the ensuing implications for the digital transformation in higher
education?

Theoretical framework for unpacking digital transformation

SP is being used herein as a means to unpack digital transformation by employing TL
primarily for the teachers and secondarily for the students. The ensuing theoretical
framework is depicted in Figure 2. It is the guiding framework for studying research
question 2. It presupposes that the digital transformation can be unpacked by combining
these two constituent frameworks (SP and TL) and distillate on how they intersect by
identifying -mostly at the implicit structure level - disorientating dilemmas and how they
were (re)solved.

dilemmas transformation

Implicit

Surface structure

structure

solution

Deep
structure

Figure 2. Theoretical framework for the (digital) transformation in higher education

Relevant work: SP in the context of online learning in higher education
Before the beginning of the pandemic, Eaton et al. (2017) wrote a research report on SP
for online learning in higher education. They provided examples that manifest all three
types of structures in line with the definitions presented above. Examples of surface
structures are: real-time interactions using student response systems (synchronous
mode) or learning via a podcast (asynchronous mode) as operational acts of learning.
Examples of deep structures include pedagogies like case-based learning or inquiry -
based learning. They are selected because both can promote problem solving, higher
order thinking, and collaboration among students. Implicit structures are embedded in
the design of the online course or environment (i.e. the hidden curriculum); for example,
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the development of students’ professional attitudes or understanding of the value of
formative assessment. Eaton et al. (2017) conclude with a recommendation to choose SP
for their effectiveness to build a Community of Inquiry (Col) that typically comprises three
interconnected elements (Garrison et al., 1999): 1) teacher presence, 2) social presence,
and 3) cognitive presence. In addition, the authors conclude that there is a gap in the
relevant literature with respect to implicit structures in online learning environments.

Another recent example focusing on online education during the pandemic, discusses
trauma- informed approaches, such as creating a safe environment and cultivating a
sense of belonging (Friedman, 2023). This study ascertained student perceptions via
thematic analysis of reflective posts and anecdotal observations. The following four
themes emerged: (1) the need to recognise and intentionally discuss the difficulties that
students experienced, (2) creating empathic connections and being a compassionate
teacher, (3) appreciating faculty availability and flexibility, and (4) clarity of instruction to
promote student understanding. These themes can, according to the author, cater for an
actionable model for SP embedded in trauma-informed care in graduate health science
education. Finally, the article of Parker et al. (2016) investigated whether there are their
specific SP that can best effect change in teaching practices and support teacher
professional learning. If so, teacher education should benefit from them.

Method

We conducted a systematic review to examine articles that addressed our research
questions. We used the PRISMA principles (Liberati et al., 2009) to guide the article
selection process, which appears in Figure 3. The use of PRISMA establishes
trustworthiness by making our process transparent and allowing others to update or
replicate our study (Page et al., 2021). We decided to focus our systematic review on peer-
reviewed empirical journal articles. Dissertations and conference proceedings were not
considered for this review. To ensure that we were examining high-quality peer-reviewed
research, we began by identifying the top 20 educational technology journals according to
Google Scholar (Figure 4). This technique of filtering by top journals has been used in
other systematic reviews previously (Crompton & Burke, 2018; Moore & Blackmon, 2022).
We conducted a search for articles published between 2020 and 2023 in English using the
following search strings: ‘emergency remote teaching’ AND ‘higher education, originally
screening title, keywords, and abstract in the articles.

We conducted a full-text screening of 34 articles to identify their generic characteristics
and to determine if the article met our inclusion criteria (Table 1). The authors assigned
an exclusion reason when an article did not meet the criteria. The authors met twice to
discuss discrepancies and agreed on inclusion or exclusion.

The included papers were analysed based on two axes: a) general characteristics (year of
publication, time period in which the data collection took place, research design,
theoretical framework if any, country(ies) involved, target group of participants) and b)
the three structures of the SP.
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Figure 3. Article selection process
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Table 1. Inclusion and exclusion criteria

Inclusion Exclusion

Literature type Empirical research Systematic reviews; correction or
peer reviewed articles | response to a paper

Study focus ERT and higher Either not on ERT or not on higher
education education

Time period 2020-2023 Before 2020

Language English Other language

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Computers & Education

Education and Information Technologies

British Journal of Educational Technology

International Journal of Instruction

International Journal of Educational Technology in Higher Education
Educational Technology Research and Development

Interactive Learning Environments

Computer Assisted Language Learning

International Journal of Emerging Technologies in Learning (iJET)
Journal of Computer Assisted Learning

Journal of Educational Computing Research

The Internet and Higher Education

Australasian Journal of Educational Technology

International Review of Research in Open and Distributed Learning
Educational Technology & Society

Learning, Media and Technology

TechTrends

Distance Education

International Conference on Learning Analytics & Knowledge

Language Learning & Technology

Figure 4. Journals used for search (source: Google scholar)
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After the article selection process was completed, we had to analyse 23 articles. During
the full-text review process, we began to identify, for each article, descriptions
corresponding to any of the three types of structures comprising SP. The two authors read
individually the first five articles of Appendix 1 and had a meeting to compare their notes
with respect to how the SP were manifested in the articles. That meeting culminated in a
shared understanding concerning how to identify elements of SP in an article. After that
meeting, one of the authors analysed the remaining articles (that is, 18 articles) using a
spreadsheet taking into account the shared understandings between the authors on how
to proceed with the analysis. Therefore, the analysis was guided by the SP framework in
this phase and the common understanding between the two analysts. In a second phase,
the articles that were focusing on implicit structures (13 articles) were further analysed
using the TL framework: disorientating dilemma, transformation, and arriving in some
(re)solution(s). Not all 13 articles could be analysed using this perspective, e.g. articles
with focus on students or articles that did not focus on teachers’ dilemmas were not
selected. Therefore, six articles were analysed deductively using the TL analytical lenses:
(a) teacher’s disorientating dilemma(s), (b) transformation, and (c) arriving in some
(re)solution. An example of text indicating disorientating dilemmas from (Xie, & Rice,
2021): faculty members becoming more aware of what their challenges are in online
teaching and what they need to improve on; followed by an instance indicating
transformation: faculty members are looking for people to help them; culminating to
some resolution: faculty members are learning that instructional designers are people
that can help them with that. Annex 1 presents the analysis of the papers included for
initial analysis also denoting papers that were further analysed using TL.

We found that a significant proportion of articles collected their data during the first
semester of 2020 and only a few of them took a longitudinal approach data collection
stretching to more than a year (Figure 5a). Under the challenging circumstances for both
teachers and researchers in higher education, this is not surprising. Almost one out of
four articles do not mention the time period in which the data collection take place.

We found that studies are almost equally distributed between qualitative -, quantitative-,
and mixed methods research designs (Figure 5b). In geographical terms, the studies took
place in their majority in non-European countries (Figure 6). This is interesting because
previous systematic reviews are preoccupied with studies that come from European
countries.

mnot mentioned ® 1st semester 2020
mquantitative  mmixed methods qualitative ®2nd semester 2020 m end of 2020 to beginning of 2021

m [ongitudinal

Figure 5. (a) Study distribution across research design (left) and (b) data collection period
(right)



Mavroudi & Wagstaffe 141

Countries
8
7
7
6
5
4
4
3
3
2 2 2 2
2
1
' []
several two Canada Israel Saudi USA Turkey other
Arabia countries

Figure 6. Study distribution across countries

We found that the studies included in our review are preoccupied with perspectives
coming from the main stakeholders, i.e. teachers and/or students (Figure 7a).
Perspectives are mostly expressed in the form of stakeholders’ perceptions or views or
experiences with ERT in higher education (Figure 6b), rather than observations of teaching
or other analytical means.

mstudents mtutors mBoth students andtutors mother mViews/perceptions/experiences  mOther

Figure 7. (a) Study distribution across target group (left) and (b) research focus (right)

Results

Dimensions of SP

As shown in Figure 8, we found many elements discussing the implicit structure, fewer
elements on the deep structure, and some elements on the surface structure in the
articles included in the review. This is an interesting finding in itself, since typically
articles on SP follow the opposite pattern; that is, more elements on the surface structure
and few elements on the implicit structure. The remainder of this section describes
elements across different SP structures found in the articles.
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m Surface structure ~ mDeep structure Implicit structure

Figure 8. Frequency of appearance of elements across structure levels of SP

Surface structure: on the positive side, online learning enabled virtual trips and visits (Ng,
2022), interacting remotely with experts and professionals (Ng, 2022; Oliveira et al., 2021),
visualisations and simulations (Ng, 2022). On the negative side, it was mostly related to
student activities that touch upon operational acts of learning like remembering,
comprehending, and analysing (Cosgun Ogeyik, 2022), as well as planning and monitoring
(Bailey & Almusharraf, 2022), as opposed to applying, evaluating, and creating (Cosgun
Ogeyik, 2022), or reviewing (Bailey & Almusharraf, 2022). On behalf of the teacher,
teaching online was mostly related to classroom management or to the administration of
learning -like sending reminders, administering assignments, and managing grades
(Bolliger & Halupa, 2022). It was easy to present content, give timely feedback on
assignments and questions (Weidlich & Kalz, 2021) and to facilitate synchronous and
asynchronous interaction and communication (Bolliger & Halupa, 2022) - although it was
not easy to facilitate peer feedback or discussions (Weidlich & Kalz, 2021).

Deep structure: The emphasis was on the importance of sustaining the social aspects of
education while teaching online: on behalf of the teachers this meant increased interest
and difficulty in providing socio-emotional support to the students (Usher et al., 2021)
and on behalf of the students, this was translated to lack of social interaction (Yiiksel,
2022) leading to feelings of isolation and lack of motivation (Ng, 2022). Also, there is a red
thread concerning the positive effect of sustaining a sense of community online (Al
Shlowiy et al., 2021; Chen et al., 2022; Ezra et al., 2021; Kumar et al., 2022; Milic &
Simeunovic, 2022) such as Community of Practice (Oliveira et al., 2021) or Community of
Inquiry (Bamoallem & Altarteer, 2022). Methods of student support included widening the
teacher-student communication and providing quick student feedback (Bamoallem &
Altarteer, 2022; Dorfsman & Horenczyk, 2022; VanLeeuwen et al., 2021). Therefore, there
seems to be an assumption that the pedagogical and the social roles should be more
interweaved to sustain student engagement, interaction, and motivation. Flexibility was
frequently mentioned as an advantage of online or blended education (Baruth et al., 2021;
Chen et al., 2022; Dorfsman & Horenczyk, 2022; Kumar et al., 2022).

Implicit structure: There is an emphasis on teachers’ professional role in the remote
learning environment covering a range of several distinctively various aspects that can be
grouped into three main themes
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e managing teachers’ own professional role, accompanied by a sense of pressure
(VanLeeuwen et al., 2021) or anxiety (Meishar-Tal & Levenberg, 2021), their
perceived inability to manipulate equipment (Ezra et al., 2021; Oliveira et al., 2021),
and perceived readiness or capacity for teaching online (Baruth et al., 2027;
VanlLeeuwen et al., 2021)

e technical problems that contributed to unsuitable online learning environments or
pedagogical processes (Baruth et al., 2021; Cahyadi et al., 2022) or diminished
learning outcomes (Ezra et al., 2021)

e teacher competence development: teachers’ digital competences (Aranyi et al,,
2022) and professional development (Oliveira et al., 2021; Xie & Rice, 2021) for
teaching online

e factors positively associated with teachers’ competences: their willingness to
conduct online course in the future (Meishar-Tal & Levenberg, 2021), perceived
support (Kumar et al., 2022), and their digital pedagogical literacy (Cahyadi, et al.,
2022; Dorfsman & Horenczyk, 2022; Kumar et al., 2022), such as their ability to
enable interactivity and dialogue online (Kumar et al., 2022).

The first point above is partially associated with the belief that effective online education
entails replicating conventional face-to-face education as much as possible. As written in
Oliveira et al. (2021):

Since most of the time students had their cameras turned off, teachers

could not understand if they fully understood the content being taught.
Small details such as facial expressions that express doubts, that were

easily perceived in F2F classes, were not observable in this technology-
mediated setting. (p. 1367).

On the opposite, measures of ‘pedagogical readiness’ that were suggested in Cahyadi, et
al. (2022) argue for a simplified, reduced ‘emergency curriculum’ that caters only for
essential student competences.

Furthermore, the ‘hidden curriculum’ of ERT is focusing on the socioemotional aspects
while introducing forms of ‘pedagogy of care’. This pinpoints to the importance of
trauma-informed and associated practices for university pedagogy and faculty
development (VanLeeuwen et al., 2021), care for students and support (Cahyadi, et al.,
2022) as well as dealing with power structures (Pischetola et al., 2021) , social inequality
(Cahyadi et al., 2022; Ezra et al., 2021; Milic & Simeunovic, 2022), and quality student
participation (Pischetola et al., 2021). Inequality was frequently connected to the digital
gap (Aranyi et al., 2022). On behalf of the students, it also touches upon the
socioemotional dimensions of learning (Dorfsman & Horenczyk, 2022; Milic & Simeunovic,
2022; VanLeeuwen et al., 2021). One study included in our review reveals that the most
important concerns for both university students and teachers were related to the
emotional dimension of learning (Al Shlowiy et al., 2021).

The student experience was affected by faculty availability/feedback positively (Dorfsman
& Horenczyk, 2022; Oliveira et al., 2021) or negatively (Aranyi et al., 2022). Socioemotional
aspects of learning were mostly negatively affected (Al Shlowiy et al., 2021; Ezra et al.,
2021; Kumar et al., 2022; Pischetola et al., 2021): lack of emotional interaction, lack of
sense of connectedness/community, feelings of distress (Pischetola et al., 2021; Yiiksel,
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2022). Finally, with respect to moral dimensions of online learning, committing
fraud/cheating in online student assessments was something that concerned teachers (Al
Shlowiy et al., 2021; Cahyadi et al., 2022; Oliveira et al., 2021).

Transformative learning process

The articles that gave information about implicit structures mentioned above were
further analysed by looking for signs of TL on behalf of the teachers. This section is
focusing on the second research question: How was digital transformation touching upon
teachers’ professional practices manifested especially in the implicit structures?

The main results of the analysis are:

e Diverse disorienting dilemmas: teachers were faced with diverse dilemmas caused
by the abrupt transition to online teaching, which created a sense of
unpreparedness, stress, and the need for quick adaptation

e Transformation as a response: in response to these challenges, teachers
underwent transformations in their perspectives and practices including
recognizing the limitations of their existing competences, confronting the
emotional burden of their new responsibilities, and re-evaluating priorities

e Emotional and professional impact: transformative learning processes on behalf of
teachers included socioemotional aspects of teaching related to stress,
professional competence, personal and professional well-being

e Importance of support and collaboration: underscores the importance of trauma-
informed practices, faculty development, and collaboration with support
structures/resources such as ICT solutions and instructional designers

e Recognition of student challenges: awareness of the challenges faced by students
(such as unstable internet access and other unfavourable situations) and efforts to
support students through provision of information and resources whenever
possible and practices promoting flexibility and empathy

e Reflection on (emerging) online pedagogies: manifested as making difficult
decisions, adopting affective coping strategies, revising student assessment
methods; the absence of this critical reflection meant replicating traditional
classroom techniques which in turn lead to compromises.

Discussion

University teaching was disrupted during the pandemic. Has this disruption led to new
and pedagogically meaningful ways of higher education with respect to the integration of
digital technologies in the teaching-learning process? To answer that, we performed a
systematic literature review utilising SP as a means to unpack this complex and
multifaceted concept. Furthermore, to study digital transformation specifically we
employed the theory of TL with a focus on university teachers. We use the term ‘digital
metamorphosis’ as a metaphor for the transformation of a caterpillar into a butterfly to
denote a multi-stage process that culminates into something new. The caterpillar stage
represents the initial state - in this context, traditional teaching practices being effective
in a physical classroom setting. The cocoon stage signifies the transitional phase in which
the caterpillar must form a cocoon to initiate its metamorphosis - a period of trial, error,
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and learning. The final transformation into a butterfly symbolises how the butterfly finds
itself equipped with new capabilities, behaviours, and habits that enable it to interact
with its ecosystem in new ways.

Concerning the first research question (“What were the surface -, deep -, and implicit
structures?”), the most interesting finding stems from the implicit structures delving into
the ‘why’ and assumed norms that emerged: teachers managing their professional role,
technical challenges making their work difficult, the need for competence development,
and factors positively associated with it. Notwithstanding are the social and affective
aspects of teaching and learning: encapsulating a pedagogy of care related to trauma-
informed practices and care for students; dealing with power structures, social inequality,
and student participation; emotional well-being of students and teachers; and
moral/ethical dimensions, such as cheating in the exams. These findings are not only
significant for the first research question, but they are also addressing a broader gap in
the relevant literature regarding implicit structures in online learning environments.
Therefore, these findings are valuable not only for the specific context of this study, but
also for the online learning research field, in general. This shift towards a focus on the
hidden curriculum and TL on behalf of the university teachers can be interpreted in the
light of the words of Bayne (2015) about the increased (and maybe underrated before the
pandemic) value that lies in exploring our values and beliefs as teachers and if or how
learning technologies fail to realise our expectations. This shift is the first constituent
element of the digital metamorphosis.

The importance of social learning also emerges at the level of deep structures, along with
the flexibility aspect linked to teaching and learning online. Sustaining social learning
presented challenges for teachers, while flexibility was easily enabled for both teachers
and students in the online setting. This aligns with studies reporting that the pandemic
led to opportunities promoting student learning through enhanced flexibility (Adedoyin &
Soykan, 2023).

At the surface level of SP the pedagogical added value of using technology appears to be
a central issue. Where can this value come from? The interpretation of our findings
suggest that it can come from teaching-learning activities which are difficult to be
implemented without the use of these learning technologies. This pinpoints to specific
paradigms, such as to the use technology to enable something new (e.g. new content
representations enabled by virtual trips and visits) or supporting teachers in facilitating
social learning. Social learning and teachers’ competence emerge as two important
themes crossing the three SP structures one way or another. In conclusion, effectively
teaching online entails embedding resilience and empathy in models of faculty
preparedness coupled with a focus on digital pedagogical competence and professional
judgement in relation to the use of learning technologies. This re-conceptualisation of
faculty competence is the second constituent element of a digital metamorphosis that
enables new paradigms of education.

Regarding the second research question (“How was digital transformation manifested?”),
digital transformation herein refers to teachers’ viewpoint. It was manifested through
interrelated facets: diverse disorienting dilemmas, transformation as a response,
emotional and professional impact, importance of support and collaboration, recognition
of student challenges and reflection on (emerging) online pedagogies. This re-
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conceptualisation of digital transformation is the third constituent element of a digital
metamorphosis.

Regarding the third research question (“What are the ensuing implications for the digital
transformation in higher education?”), the article proposes a theoretical and
methodological approach to studying digital transformation in higher education. The
theoretical framework proposed herein operates in the intersection of higher education
and adult learning, while the proposed methodology outlines steps for employing this
framework to study digital transformation:

e Identify SP across the three types of structures: what, how, and why
e Identify signs of TL on behalf of the teachers, especially in the implicit structures
e Analyse each of the implicit structures of point 2 in terms of
o teachers’ disorientating dilemmas
o transformation as a response to those dilemmas
o resolution(s)
e Conclude on how digital transformation was manifested as well as on its effects

This theoretical contribution goes beyond the context of the pandemic addressing the
under-theorisation surrounding university teachers and TL facilitated by digital
technologies. It provides a clear and specific framework for conceptualising digital
metamorphosis shedding light on the epistemology and the didactics of teaching online
in higher education which is fundamental in understanding educational processes that
depend on the digital competences of teachers (Bartolomé et al., 2018; Castafieda &
Selwyn, 2018). Its practical contribution lies in its applicability for faculty developers or
instructional designers to support prospective teachers’ critical reflection for (digital)
transformation in higher education i.e. what we coin as digital metamorphosis in
university pedagogy herein. This, in turn, introduces a new professional development
model for technology integration. Higher Education Institutions can leverage this
framework to provide professional development opportunities. In a broader perspective,
this research work aligns with the social mandate to build more resilient higher education
institutions for the future with competent teachers. The authors of this article invite
researchers and practitioners to further employ and test this framework in their own
contexts to draw conclusions about its suitability and usefulness.

In this context, it is also important to acknowledge student agency since teachers cannot
undergo change without corresponding shifts among students. Therefore, research on the
identification of the competencies that both teachers and students must acquire during
the continuing shift into a ‘new normal’ for post pandemic educational practices could
inform the digital transformation of higher education (Otto et al, 2024).

Limitations for this work involve the relatively small number of articles that were
included in the review, as well as the selection criteria suggesting only articles from 20
journals with the highest h-index in the field of educational technology. Therefore,

2The term ‘resolution’ is more appropriate, since it does not imply arriving in some solution
necessarily; for instance, replicating the physical classroom can result in compromising the
instructional dialogue.
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recommendations for future research involve a literature review with broader selection
criteria that would secure a larger pool of articles to be included in the analysis.
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