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ABSTRACT
This article explores lecturers’ experience of adapting, shaping and
transforming teaching and learning during the COVID-19
pandemic. The study focuses on understanding the challenges and
opportunities that are afforded by pandemic-induced changes in
terms of digital teaching and learning and their post-pandemic
implications. Empirical data were collected through 16 semi-
structured interviews with teaching staff at a Norwegian university.
The article draws on Max W. Wartofsky’s work on artefacts, and
uses the categorisation of primary, secondary and tertiary artefacts
as a theoretical lens. The data indicates that designing and
delivering courses that combine online and in-site teaching is a
complex process requiring flexibility and creativity, which needs to
be acknowledged by management and budget-allocating entities.
Career development is an incentive to invest time in developing
digital teaching. Finally, building a community of peers can support
course quality and the professional welfare of the teaching staff.
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Introduction

Over the last few decades, universities around the world have undergone processes of
digitisation, which have not only involved incorporating digital technologies in existing
practices, but also reorganising and redesigning the way courses and programmes are
taught, assessed and administered. During the COVID-19 pandemic, the pace of this
change has accelerated, as lockdowns and other containment measures have reduced
or constrained the possibilities for students and staff to meet on campus.

Research conducted on the effects of the COVID-19 pandemic on higher education
reveals that students and staff have been significantly affected both by the sudden require-
ment to switch from campus-based education to partially or fully online education and
by an ‘ongoing stop-start interference of the pandemic’ (Eri et al. 2021, 8). In addition,
students’ mental health was affected by stress, loneliness and financial difficulties caused
by lockdowns (Romero-Ivanova et al. 2020; Werner et al. 2021; Volken et al. 2021).
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The COVID-19 pandemic has thrust universities into new situations that they have
addressed using three types of response. The first type of response, necessary both at
the beginning of the first wave of the pandemic and occasionally at its later stages,
involved shutting down campuses completely, and moving all teaching and learning
activities online. During the first wave of the pandemic, this was referred to as ‘emergency
remote teaching’ (Leung and Chu 2020). The second type of response, which was
implemented in many universities during partial lockdowns or when social distancing
was either required or encouraged, involved having some teaching and learning activities
on campus and others online, to reduce the risk of overcrowding. The third type of
response was implemented during periods when most of the restrictions had been
lifted, but when quarantine rules reduced the availability of campuses. In such cases,
some of the academic content was made available digitally in combination with teaching
and learning activities on campus.

This state of uncertainty, brought about by a sense of potential but not always immi-
nent crisis, raises questions regarding the readiness of teaching staff to adapt to external
changes, and regarding what support they might need to change their teaching practices,
both during pandemic times and beyond.

Literature review and theoretical framework

The literature on digital teaching and learning in higher education spans several decades,
and broadly distinguishes between three formats for teaching and learning. The first
format, which is rooted in a long university tradition, is referred to as ‘face-to-face’
(F2F) teaching and learning, i.e. teaching and learning activities performed in synchro-
nous time and space, typically on campus. This format may involve the use of digital
technologies (as suggested in Bernard et al. 2014), but used as a supplement to, and
not a replacement for, face-to-face interaction. The second format, referred to as
‘blended learning’ or ‘hybrid learning’, involves a combination of face-to-face and
online teaching and learning activities (Bernard et al. 2014). The third format, ‘online
teaching/online learning’, generally refers to teaching and learning activities that take
place online without any face-to-face interaction. The promises of online and hybrid edu-
cation include adaptive or personalised learning (Ferguson and Aitken 2019; Arnesen
et al. 2019) and catering to the needs of a diverse student body (Kotera et al. 2019;
Pearson et al. 2019), mitigating the barriers that, e.g. displaced persons and refugees
face regarding access to higher education (Reinprecht et al. 2021). It should be noted
that the delimitations between ‘face-to-face’, ‘online’ and ‘hybrid’/’blended learning’
may be blurry. In particular, ‘online’ teaching is not always equivalent to ‘remote’ teach-
ing, as online teaching also can happen on campus.

Challenges regarding blended learning and online learning include assessment
(Gaytan and McEwen 2007; Gikandi, Morrow, and Davis 2011) and student engagement
(Dixson 2010; Dumford and Miller 2018). Issues of inequality in terms of access to digital
education have also been discussed, both regarding access to physical infrastructure
(Devkota 2021; Qashou 2022) and regarding digital literacy (Laufer et al. 2021). An
additional challenge, highlighted in Collins, Glover, and Myers (2022), is that the
‘emotional labour’ undertaken by teaching staff in online or blended environments, is
often unreported and therefore invisible. A more general concern in higher education
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is the increased focus by institutions on research and income generation, leaving little
room for transformative teaching initiatives (McCune 2021). The relative opaqueness
regarding what is expected of an academic in terms of teaching, research and service,
may exacerbate the difficulty of prioritising tasks, as suggested in Sutherland (2017)
and Nästesjö (2021). Boyer-Davis (2020) also suggests that staff who are required to digi-
talise their teaching and upgrade their technological skills at short notice can experience
‘technostress’ due to ‘altered work patterns, higher performance demands, role ambigu-
ities and subsequent role overload’ (page 44). More generally, the sudden move from
campus-based to online teaching has revealed that teaching staff lacked online-learn-
ing-related pedagogical content knowledge, which includes ‘the pedagogical foundations
and knowledge of principles needed to design for, and facilitate, meaningful online learn-
ing experiences’ (Rapanta et al. 2020, page 923).

One example of pedagogies that have received much attention in the literature, often
referred to as ‘flipped learning’ or ‘the flipped classroom model’, relies on the increased
availability of digital content, and the expectation that this availability would allow stu-
dents to acquire fundamental knowledge outside the classroom, thereby freeing up time
during classes to engage in active learning. This pedagogy has been presented as innova-
tive (Fuchs 2021), but also as disruptive (Hutchings and Quinney 2015; Yusuf and Taiye
2021), and even as representing a ‘transgression over the enacted socially constructed dis-
course defining what it means to do teaching’ (Wilson 2020, page 10). This pedagogy is
not new and follows a long tradition of learner-centered pedagogies whereby students
familiarise themselves with learning material before attending classes or tutorials (as
suggested in e.g. Mason and Gayton 2022).

Digital teaching and learning can co-exist on campus, online, or in hybrid form. On
the surface, technology may appear to be the main enabler of digitally mediated teaching
and learning. However, much of the literature on digitally supported teaching and learn-
ing indicates that technological tools remain underused or are primarily used for admin-
istrative purposes when their capacity to support pedagogical practices is unclear or
under-communicated (Vandeyar 2021). Goodchild and Speed (2019) suggest that the
very term ‘technology enhanced learning’ could be misleading as it may reinforce a rheto-
ric whereby technology is presented as the main factor in the enhancement of learning.
Technology has also been presented as reshaping the role of the teacher into that of a
learning designer (Laurillard et al. 2018). This new role has consequences on time man-
agement and, ultimately, on the cost of running courses that have a technology com-
ponent (as pinpointed by, e.g. Kennedy et al. 2015).

It is also important to acknowledge the existence of a wide range of non-technological
artefacts used in designing, shaping, and performing learning and teaching situations,
alongside technological artefacts. For example, artefacts such as books, articles,
models, and theories are also present and important in distance and hybrid teaching
and learning. Berry (2016) argues for treating ‘the rich exchanges that occur within an
online class’ (page 2) as artefacts to be retained and reused with subsequent student
groups, as ‘physical relics in the form of student artefacts left behind at the end of an
online course’ (page 2). The notion of ‘postdigital education’ is becoming increasingly
central to understanding future challenges in education, highlighting the need for a hol-
istic approach to education that moves ‘beyond edu-techno-problems and edu-techno-
fixes […] and to address human problems in their entirety’ (Jandrić 2020, page 176).
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Artefacts, both digital and analogue, are embedded in ‘postdigital ecologies’ where arte-
facts, students and staff interact when developing and establishing cultures and practices
(Aitken 2021; Fawns 2019).

Sociocultural and socio-constructivist theories offer a relevant perspective on the issue
of how artefacts relate to teaching and learning. Artefacts or tools are created and used in
a historical, social and cultural contexts that both shape and are shaped by those tools
(Cole 1996, 1998; Vygotsky 1978, 1986, 1987; Wertsch 1991). The concept of artefact
is also relevant to the concept of communities of practice (Lave 1996; Lave and
Wenger 1991). Wenger (1998) suggests that such communities need practices that
embody a common purpose and solidify it through a ‘wide range of processes that
include making, designing, representing, naming, encoding and describing, as well as
perceiving, interpreting, using, reusing, decoding and recasting’ (page 59) which he
refers to as ‘reification’. The notion of artefact is also related to that of ‘boundary
objects,’ which refers to objects that can be seen and interpreted by different actors
with divergent viewpoints while retaining their own identity (Star and Griesemer
1989). Drawing the notion of artefact to the issue of how technology and learning inter-
act, Säljö (2010) proposes a conceptualisation of technologies as ‘partners in learning and
knowing’ (page 61), whereby human knowledge ‘is expressed in our abilities to merge
and collaborate with external tools and to integrate them into the flow of our doings’
(page 62). As suggested in Arstorp (2021), a dialectical thinking of how human tools
interact with their socio-cultural context forms one of the tenets of socio-cultural per-
spectives on learning (Vygotsky 1978) and Wartofsky’s theory of artefacts (1979).

Wartofsky (1979) proposes categorising artefacts as either primary, secondary, or ter-
tiary. The term primary artefact designates an object that is used directly in production.
Examples given by Wartofsky (1979) are axes, clubs, needles and bowls. Other examples
of primary artefacts could be a pen, a fridge, a lawnmower, or a mobile phone. The term
secondary artefact designates artefacts that are representations of primary artefacts. These
secondary artefacts are created and used ‘in the preservation and transmission of the
acquired skills or modes of action or praxis by which this production is carried out’
(page 202). The concept of secondary artefacts therefore refers to artefacts that
embody the practices, routines and procedures developed around the use of primary
artefacts. For instance, a speed bump in a residential street can be a primary artefact,
while a secondary artefact could be a graphical representation of the speed bump, for
example in a traffic sign. Another example, described in Habib and Wittek (2007),
could be a portfolio-based assessment of a university course, where the primary artefact
is the physical portfolio that the students create, whereas the discussions they have
around the creation of the portfolio may be considered a secondary artefact.

According to Wartofsky (1979), tertiary artefacts emerge when ‘the forms of represen-
tation themselves come to constitute a “world” (or “worlds”) of imaginative practice’
(page 207). These ‘imaginary’ artefacts are no longer directly related to primary artefacts.
They are ‘a class of artifacts which can come to constitute a relatively autonomous
“world,” in which the rules, conventions, and outcomes no longer appear directly prac-
tical, or which, indeed, seem to constitute an arena of nonpractical, or “free” play or game
activity’ (page 209). Wartofsky goes on to explain that ‘[s]uch imaginary worlds I do not
take as “dreams” or “in the head”, but as embodied representations, or better, embodied
alternative canons of representation: embodied in actual artifacts, which express or
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picture this alternative perceptual mode. Once the visual picture can be “lived in”, per-
ceptually, it can also come to color and change our perception of the “actual” world, as
envisioning possibilities in it not presently recognized’ (page 209). These tertiary artefacts
can be conceived of as ‘a representation of possibilities which go beyond present actual-
ities’ (page 209).

In the example of the speed bump as a primary artefact, where the secondary artefact is
a traffic sign representing the bump, one might expect that a tertiary artefact could be a
more careful driving behaviour in general in the area surrounding the speed bumps. In
the example of the portfolio-based assessment of a university course, a tertiary artefact
could be the development of ‘portfolio thinking’, i.e. a way of thinking where students
‘have integrated the concept of self-documentation into their daily lives to the point
where it will be natural for them to gather text and documents, use them to communicate
with others, and update them according to the feedback given’ (Habib and Wittek 2007,
page 279). In those two examples, the tertiary artefacts are not directly linked to the
primary artefacts, but the existence of the primary artefacts allows for the development
of secondary and, consequently, tertiary artefacts.

We found that the concepts of primary, secondary and tertiary artefacts to be an inter-
esting lens for our analysis of the interview data focusing on the day-to-day performance
of teaching and learning in higher education.

Research methodology and design

This study focuses on one institution of higher education, a profession-oriented univer-
sity in Norway, that uses a wide range of pedagogical methods, including traditional lec-
tures, individual and group supervision, laboratory work, project-based learning, and
internships. Given the multifacetedness of pedagogical practices across the institution,
we chose a qualitative methodological approach within the realm of an interpretative fra-
mework. Our goal was to collect rich data that allowed for a multiplicity of perspectives
on reality, in line with an interpretive research philosophy, which ‘assumes that reality is
socially constructed; that is, there is no single, observable reality. Rather, there are mul-
tiple realities, or interpretations, of a single event’ (Merriam and Tisdell 2016, page 9).
We used semi-structured in-depth interviews as a data collection method to elicit data
that would bring to light a diversity and plurality of perspectives.

The empirical data consisted of 16 interviews with teaching staff at the university, all
conducted over 30 days during the spring semester of 2021. Interviewees were recruited
among the academic staff from the various faculties at the institution, and from a variety
of academic backgrounds. The main inclusion requirement for the recruitment of inter-
viewees was having taught at least one semester at the university during the pandemic
and planning to continue teaching in the foreseeable future. The interviews lasted
between sixty and ninety minutes each. The interviewers wrote down the main points
while conducting the interviews and immediately afterwards, as well as non-verbal
cues such as tone, speed of speech, laughs, mimics etc. The study has been approved
by the Norwegian Centre for Research Data (NSD). The NSD approval includes the
approval of a project outline including a plan for recruitment of informants, anonymiz-
ing of personal data and obtaining informed consent from informants (the reference
number for the project at NSD is 415821).
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The main aim of the interviews was to obtain rich insights into the everyday teaching
and supervision practices of academic staff across all faculties of the university in the
changing landscape of the COVID-19 pandemic. We aimed to gain an understanding
of the motivations, inspirations and concerns of academic staff with regard to their teach-
ing and their students’ learning. We informed the interviewees that we were interested in
their subjective understanding of their own pedagogical practice, both in so-called
‘normal’ teaching situations and during the pandemic. We also indicated that we were
interested in what academics felt that they needed from the university to achieve their
pedagogical and didactical goals, both during pandemic times and beyond.

The interviews were based on a set list of core questions from an interview guide that
both interviewers followed. The amount of time spent on each topic depended on the
interviewees’ level of interest and experience of the topic. Follow-up questions were
also asked whenever clarification was needed. The combination of structure and flexi-
bility afforded by semi-structured interviews allowed us to touch on all the main
themes in all interviews, while delving deeper into certain topics. The interviewees’ per-
sonal reflections provided a vivid and powerful texture to their testimonies, which con-
tributed to a rich and complex data set.

The focus of the interviews was not on artefacts, but on pedagogical practices. The
reason for this choice of focus was that we wanted to elicit reflections around the
whole experience of university teaching in the interviewees’ own words. The three
authors conducted a thematic analysis of the raw data, which involved first eliciting
the main themes emerging from each interview, then identifying common themes
across some or all the interviews – or ‘patterns’ as suggested in Hammersley and Atkin-
son (2019). In the process of identifying patterns and umbrella themes, it became clear
that technological and non-technological artefacts played a major and pervasive role in
the pedagogical practice described by the interviewees. For each umbrella theme, we dis-
cussed and agreed upon where, if relevant, the theme would belong in the Wartofskian
categorisation of primary, secondary and tertiary artefacts. In doing so, we experienced
the complexity of the theme-generating process, as described by e.g. Ayre and McCaffery
(2022) and Nowell et al. (2017).

Findings

In this section, we will present data obtained from the interviews, with a special focus on
identifying artefacts. These artefacts are categorised according to the Wartofskian dis-
tinction between primary, secondary and tertiary artefacts.

Primary artefacts

In their description of their teaching practice in and outside the classroom, interviewees
described several artefacts that can be considered primary artefacts in that they are
directly used to perform the teaching and learning activities. Some of these artefacts
rely heavily on digital technology, while others take different forms.

The interviewees mentioned using several types of highly digitally mediated primary
artefacts, ranging from generic tools used across the whole university to more specific
artefacts they either selected or created themselves. The generic tools that the
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interviewees reported using included the university’s virtual learning environment and
tools that teaching staff could elect to use but were not compulsory. The interviewees
highlighted some tools as particularly useful, including ‘learning path’ functions, poll
functions, and virtual bulletin boards.

Some interviewees reported that going through large volumes of material from the
internet to assess its relevance and academic quality was a time-consuming and frustrat-
ing process and had created their own videos presenting parts of the academic course
content. Others had created digital books covering parts of the curriculum for their
course. Some interviewees mentioned using primary artefacts that were available digi-
tally, but that could exist outside the digital sphere, for example written cases provided
as a basis for student assignments or published articles on a topic relevant to the
curriculum.

Secondary artefacts

When describing how they planned and designed the teaching and learning activities in
and outside the classroom, the interviewees mentioned using pedagogical methods that
often involve the creation and use of artefacts that can be considered to be secondary
artefacts. In some cases, the interviewees created these secondary artefacts as support
for their own teaching. For example, one of the interviewees had drafted a ‘self-help
guide for Zoom sessions’ for classes to be carried out on the videoconferencing platform,
to ensure that they were as prepared as possible for every eventuality during the sessions.

Other instances of secondary artefacts can be found in activities that interviewees
described giving to the students before class. For example, some of the interviewees
assigned out-of-class activities where students posted their reflections on a virtual bulle-
tin board before the class started. Some interviewees had developed digital material that
was either designed to support learning outside classes or that was primarily designed for
in-class use but that students also used outside class time.

In other cases, interviewees reported creating learning activities to be performed
during the class with or without digital tools. For example, some interviewees used
written cases or cases presented in a video format to trigger reflection and discussion
in a classroom setting. One of the interviewees had created a ‘mock scientific journal
for students’, where first-year students were asked to ‘submit’ articles in the IMRAD
format, and where articles were subsequently peer-reviewed by their co-students.
Other interviewees used role-playing exercises in class to prepare students for inter-
actions that could realistically occur in the exercise of their future professions.

Several interviewees mentioned that they had designed classroom or online activities
whereby students created artefacts as part of their learning process, or where the artefact
was co-created by students and teaching staff. For example, one of the interviewees had
created a board game where the students created the questions to be answered in the
game, before playing the game. Another interviewee included the design of an academic
poster as a learning activity in their course. The tools used in the creation of the poster
might consist of pen and paper, or drawing software, as well as course material or sources
from the literature. The poster itself was meant to embody the students’ knowledge of a
topic, and to provide a link to the professional field that the study programme prepares
the students for.
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I want to make the teaching practice-oriented, to remind the students of ‘why you need to
know this’. It can be difficult for the students to understand it on their own. […] The poster
presentations are meant to help the students feel that they are part of a profession. To help
them feel the responsibility [that comes with] being part of a profession. (interviewee no. 14)

Other interviewees used artefacts that were more ‘abstract’, or less ‘palpable’ than a poster
or a board game. For example, some of the interviewees used role-playing exercises where
students trained on interactions that could realistically occur in the exercise of their
future profession. One interviewee had designed an ‘escape room’ exercise for nursing
students where they worked in groups to solve a realistic clinical problem. The rationale
for creating this exercise was to counteract some of the negative effects of the pandemic
lockdowns. The pandemic had forced institutions to reduce the length of students’ prac-
tice periods, which meant that they had less opportunity to acquire practical knowledge
and skills. In addition, the pandemic had reduced the amount and quality of interaction
between students and academic advisors during their internship, as academic advisors
were not allowed to visit students on site during the strictest phases of the lockdown.
The ‘escape room’ exercise allowed the students to practice situational awareness and
teamwork, in a time-limited context where the students’ focus and participation was
key to achieving a satisfactory result.

A common element in the learning activities described by the interviewees is that
they were made of an assortment of practices, discourses, ideas and materials, that lec-
turers combined in order to support the students’ learning. The learning activities
were also all embodied activities, where the aim was that the students’ subjective
experience of performing the activity would scaffold their process of gaining a new,
deeper or broader understanding of their academic field and of their future profession.
Those learning activities appeared to be secondary artefacts, as they embodied prac-
tices that make use of primary artefacts with the aim of developing the students’
learning.

It is also interesting to point out that the board game, the academic poster and the
‘escape room’ are examples of artefacts that can be seen simultaneously as primary
and secondary, depending on the context. One may argue that the very potential of an
artefact to cross the line between primary and secondary can be an indication of its
capacity to support learning.

Tertiary artefacts

Data from the interviews indicate that some of the artefacts created and shaped in the
interviewee’s educational settings are tertiary artefacts.

Student learning and attitude
During the interviews, the development of the students’ modes of learning and attitudes
towards learning appeared to be central to the choices the interviewees made. The stu-
dents’ attitudes towards learning may be considered a tertiary artefact, which, while it
is based on secondary artefacts such as learning methods and learning activities, can
also be said to transcend them.

One of the interviewees described their approach to supporting student learning
through reflection and imagination. They presented an array of learning methods to
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the students, including creating songs and rhymes, drawing and illustrations, and taking
notes, in order to help the students assess what works best for them. While the various
methods (songs, rhymes, drawing, etc.) are secondary artefacts, the very act of reflecting
on which methods are most beneficial to learning in different circumstances goes beyond
the learning activities themselves. Such reflection can open up imaginative possibilities
for further learning, and can be conceived as a tertiary artefact, transcending the activities
performed in the classroom with secondary artefacts.

Another example of student learning as a tertiary artefact can be found in the use of
poster activities. As mentioned above, posters may be seen as secondary artefacts.
However, the activity of creating a poster, and related activities such as reading and pro-
viding feedback on other students’ posters, is meant to equip students with a deeper
understanding of their academic field and a keener awareness of how knowledge from
their field can be conveyed in visual form. This accrued understanding of the field and
increased awareness of how knowledge can be communicated may be considered tertiary
artefacts.

One interviewee described the advantages of using digital learning tools as follows:

[We can transfer] the boring knowledge into a digital learning tool, for the students to go
through before they meet in physical class. [This allows me to] work with the advanced
topics when we meet and reflect and achieve good outcomes together. […] In order to
achieve this, the students must first have acquired a certain amount of knowledge. […]
When I later see that the students return to the digital learning tool, I am happy. (intervie-
wee no 13)

In this instance, the interviewee appeared to clearly distinguish between what they
referred to as ‘boring knowledge’ and what they considered ‘more advanced topics.’
From a Wartofskian point of view, the learning material could be considered a
primary artefact, and the classification of the material as either basic (‘boring’) or
more advanced as a secondary artefact. The process described by the interviewee
whereby the students themselves took the initiative to go back to the digital learning
tool to acquire more basic knowledge when they identified a gap in their own learning
could be considered a tertiary artefact.

Some interviewees described having been concerned that digitalising teaching and
learning would increase the distance between teaching staff and students, but experi-
enced the opposite, as digital tools allowed them to follow their students more closely.
This in turn affected their intrinsic motivation to explore the capabilities of digital
tools and reduced their fear of experimenting with new pedagogical methods. This
increased motivation to experiment with technology may be considered a tertiary
artefact.

Pedagogical trajectories
Data from the interviews suggests that teaching staff found that the introduction of new
pedagogical practices, in particular the ‘flipped classroom pedagogy’, created new expec-
tation in terms of flexibility and preparedness.

The challenge of a flipped classroom is that the educator has a completely different role. I am
tired after the seminars. I never know which topic will pop up and in which direction it [the
discussion] will go. I have to be alert and prepared all the time. But I am very elated
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afterwards, when the students use knowledge from the preparations or the digital material.
(interviewee no. 14)

Some interviewees reported feeling a heightened sense of vulnerability when introducing
the flipped classroom method. They clearly distinguished between student-active learn-
ing methods and more traditional teaching methods such as lectures. One of the inter-
viewees expressed this feeling as follows:

It has been scary to start using the flipped classroom [pedagogy]. [I have] low self-confi-
dence. […] The lecturer has to be willing to remain in [a position of] insecurity, as they
can no longer hide behind a medium. (interviewee no. 8)

Another interviewee offered their interpretation of how the traditional lecture format
gave them a sense of control over the learning situation.

In a lecture situation, we [the teaching staff] have all the power. We can decide who speaks
and who doesn’t. I can decide to cover the topics I know most about and define what the
students should be learning. (interviewee no. 3)

Some of the interviewees described the transformational processes they had undergone
when adopting student-active learning methods.

The more I perform [student-active learning activities], the safer I feel. I was very nervous
the first time, but I have experienced that the better this works, the more I believe in myself
and the [pedagogical] approaches [that I use]. (interviewee no. 13)

One of the interviewees commented on the specific needs of teaching staff at the begin-
ning of their career.

Younger educators need more security, self-reflection, and courage. [They need to] dare to
see themselves from the outside. (interviewee no. 3)

The general feeling amongst interviewees was that the introduction of student-active
learning challenged their role as educators and forced them to adapt to a new pedagogical
reality where they had less control over what happened in the classroom than in tra-
ditional lecture situations. The descriptions of their own transformative trajectories,
which required them to embrace new insecurities, indicated that they had acquired a
new set of skills that allowed them to be comfortable with uncertainty and ambiguity.
This set of skills can be conceived of as a tertiary artefact.

Time resources, career building and community
Time is one of the recurring themes throughout the interviews. All the interviewees were
keen to spend as much time as possible with the students and were willing to spend time
creating digital content. However, this wish did not always align with the set method of
calculating the time to be allocated to a course. The issue of time allocation is closely
related to the issue of management, as pointed out by two of the interviewees.

Management has a central role. It is of utter importance that academic managers focus of
learning. They own the teaching staff’s time and they should be clear about what is expected
of them. (interviewee no. 15)

Some interviewees mentioned the need to find synergies between teaching and research,
both for the sake of educational quality, and for career development. One interviewee
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mentioned being introduced to pedagogical development issues early in their teaching
career and described how being part of a pedagogical research project has sparked an
interest in improving their teaching throughout their academic career.

Another interviewee highlighted the value of doing research and publishing papers
with career development in mind.

It is important to integrate research in this project, to do research on [one’s] own teaching
and write articles. It is an important incentive for participating in competence development
initiatives. It should also be part of formal career development. (interviewee no. 4)

Some interviewees expressed a need for a pedagogical community for inspiration and dis-
cussions around innovative teaching and learning. This type of community can be con-
sidered to be a tertiary artefact, which transcends both the tools (primary artefacts), and
the patterns of use (secondary artefacts). From the interviews, it appears that the need for
a community encompasses both a need for knowledge sharing and a need for support.
Interviewees wanted feedback from peers on the planned pedagogical activities, as well
as inspiration to expand their repertoire of classroom-based and online activities,
based on the experience of others.

[I need support] either from someone who is more experienced [than me] or that is doing
something similar [to me]. Or that we mentor each other in a peer-guidance team. Cheering
each other on. If we meet opposition, there would be several of us working together [against
it]. (interviewee no. 13)

I need more theory and experience of how to lead a class. I am comfortable talking in front
of people but I need more input as to what is most effective in a teaching situation. (inter-
viewee no. 12)

Another respondent expressed a certain amount of reluctance towards collegial feedback.

If it is not done right, it could be really dangerous. It could lead to [teaching staff] breaking
each other down. It requires proper training to ensure that it doesn’t happen. (interviewee
no. 3)

It is apparent from the interviews that the combination of student-active learning
methods and the use of digital platforms has consequences not only for the individual
educators’ pedagogical practice, but also for management practices and the organisation
of the university. This new development challenges the established procedures for allo-
cating time resources according to a standardised set of rules. The changing pedagogical
practices require line managers to acquire a deeper understanding of the realities of
digital teaching and learning. In addition, there appears to be a need for greater aware-
ness across the organisation of the value of a community of practice for teaching staff.

Discussion

The data presented in the above section indicate that the pedagogical practice of lecturers
who introduce digital student-active learning activities in their courses is tightly inter-
twined with a range of artefacts that can be thought of as primary, secondary and tertiary.
In this section, we propose to discuss the relationship between various types of artefacts
and wider issues such as the career development of teaching staff and the need to foster a
sense of community through peer learning.
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A complex relationship between artefacts and expectations

The data from the interviews indicate that lecturers navigate a complex landscape of mul-
tiple, and sometimes conflicting, expectations from several sources, including students,
managers, colleagues, and the professional field that the academic programme aims to
prepare the students for. The introduction of new pedagogical practices may change
these expectations and exacerbate the tensions between them.

Data from the interview indicates that the uncertainties brought about by the pan-
demic have had profound consequences for how educators relate to the design of
their courses. Instead of designing a course either as face-to-face, or online, or
hybrid, educators feel compelled to design courses in a way that allows for up to
several quick changes during the course. The resulting ‘product’ may feel suboptimal
both for the lecturers who design the learning and for their students, as the quality
level of the various alternatives may be lower than normal due to the overarching
need for the course to be flexible. In their descriptions of their lived experience of
flexible teaching practices, respondents also describe heightened degrees of exhaustion
and anxiety that reveal an increased amount of ‘emotional labour’, which is difficult to
quantify and therefore to recognise and to compensate adequately. In light of the chan-
ging landscape of higher education and heightened expectations from students, there
appears to be a need for teaching staff to develop new skills that would allow them
to embrace uncertainty and to adapt their teaching to a wider spectrum of student
expectations in the design of their courses.

Reconceptualizing time allocation

One challenge seems to be that the very existence of a variety of digital tools across the
university leads students to expect that all the teaching staff will use all the available
tools and master them equally well. The data suggests that every digital tool is a
primary artefact, which, in order to be used effectively, requires the lecturer to be fam-
iliar with it, have learned about its areas of use and limitations, appropriated it and
adapted it to their own teaching. This is generally done through the development of sec-
ondary artefacts that take time to design and test. The interview data also indicates that
teaching staff who introduce digital student-active methods in their teaching tend to
develop secondary artefacts in connection with their teaching practice. The develop-
ment of such secondary artefacts requires imagination, inspiration and an ability to
handle the uncertainty that arises from teaching and learning situations that are
unscripted and unpredictable. The knowledge and skills set that combine an under-
standing of digital tools and an ability to react quickly to unanticipated situations emer-
ging from student-active methods, can be seen as a tertiary artefact. This tertiary artefact
can be leveraged by the lecturers to develop their own career in academia. It can also be
leveraged and supported by managers and decision-makers to develop the organisation
as a whole.

The findings of this study echo earlier research on time allocation from e.g. Laurillard
et al. (2018) and Kennedy et al. (2015). As time appears to be a central resource for the
successful implementation of digital tools at the university, there might be a need for a
reconceptualization of how the time of teaching staff is to be spent. Whereas traditional
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teaching methods allowed for teaching staff to spend relatively more time in face-to-face
teaching activities, the digitalisation of teaching and learning forces a restructuring of
time allocation, with more time used in designing, editing and curating digital material,
and relatively less time spent on face-to-face activities. There is also a need for an accep-
tance of this new way of spending time by all the stakeholders in the university, includ-
ing the teaching staff themselves, managers and students. This new conceptualisation of
time usage goes beyond the realm of administrative processes of time allocation and has
deep implications on how staff and students view the role of educators in higher
education.

Integrating community and career development

It is interesting to note that while the respondents almost unanimously mention a wish
for a community of practice to get support and inspiration, there is no indication that this
has been tried in the organisation. The data from the interviews suggest that implement-
ing a collegial feedback process without quality assurance of the feedback could have
negative consequences at the individual and organisational level. At the individual
level, a faculty member might feel unfairly criticised and lose the motivation for innova-
tive teaching. At the inter-personal level, the quality of the relationship between two col-
leagues might be compromised if the recipient of the feedback feels misunderstood. This
can have organisational consequences as faculty members may be reluctant to join col-
legial feedback initiatives either for fear of receiving or giving unfair feedback. The prac-
tical implementation of a community of peers may therefore require new skills for the
teaching staff, including the ability to provide constructive feedback on the teaching prac-
tices of others. This may in turn require communication skills training and the develop-
ment of a shared vocabulary to communicate effectively about teaching across academic
fields.

Reflections on the wartofskian classification of artefacts

Identifying primary, secondary and tertiary artefacts is not a straightforward task, mostly
because the qualities that characterise each type of artefacts are not inherent to the arte-
facts but emergent from the networks of people and artefacts in which they are
embedded. Our experience is that the notion of tertiary artefacts is relatively difficult
to apply in the context of higher education. One of the reasons for this difficulty
might be that while what we identify as primary artefacts are mostly concrete and tangi-
ble artefacts, and secondary artefacts generally encompass activities and methods that are
directly related to concrete and tangible artefacts, tertiary artefacts are harder to pinpoint
as they relate to modes of doing and modes of thinking, which are, by definition, more
abstract and immaterial. Getting a full understanding of tertiary artefacts related to teach-
ing in higher education can be a challenging task due to the relative lack of status for
teaching compared to research in career development in academia and in evaluative
practices of academic work (as suggested in, e.g. Sutherland 2017 and Nästesjö 2021).
However, acknowledging the existence of this very challenge may be constructive in
itself, as it may epitomise a lack of recognition of the learning and transformative
process that academics go through as they develop as educators.
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Conclusions and future research

The empirical data in this study indicates that teaching staff are faced with intensified
expectations from students and management in terms of flexibility, which has conse-
quences for resource use and for the required skills set to fulfil the whole spectrum of
demands put on a teaching role at university level. In particular, the data points to the
existence of structural challenges in the way teaching time is perceived, allocated and
valued in higher education. One of the main issues emerging from this study appears
to be a gap between the formal allocation of teaching time, which follows standardised
rules with little room for flexibility, and the actual amount of time needed to prepare
for and perform teaching tasks. This gap widens during times of crisis, as teaching
staff experience that the requirement to cater for all eventualities in terms of online,
on-site, or hybrid teaching demands substantially more time than the standard time allo-
cated to them. The possibility of abrupt changes in terms of room availability on campus
during periods of total or partial social distancing requires teaching staff to develop crea-
tive problem-solving skills in order to ensure that their students get the teaching they
need. The findings from this study indicate a need to reframe the status of teaching
staff in higher education in a way that acknowledges the complex nature of teaching
and supervision activities in an ever-changing digital landscape. In that context, manage-
ment’s use of standardised time-allocation systems appears to be outdated and counter-
productive. The study also identifies a general need for a community of teaching staff,
which can provide them with the visibility, support and acknowledgement they need
to feel safe in their choice and implementation of innovative pedagogical methods.
These findings tie in with related work in the socio-material literature, especially the con-
cepts of ‘reification’ that solidify communities of practice (Wenger 1998) and the notion
of ‘boundary objects’ that can adapt to different perspectives while preserving their dis-
tinct identity (Star and Griesemer 1989).

A limitation of the study is that it was conducted in a single university with a relatively
homogeneous group of respondents. Further research is needed to obtain insights from a
wider spectrum of stakeholders, including students, managers and administrators. The
issue of community can also be researched further, for example using methods such as
observation and focus-group interviews, or action research approaches involving a
researcher being immersed in the field over time, which could provide new insights
about the how such communities can be built, developed and maintained in an inclusive
and supportive manner.
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