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Abstract 

Background  The forced transition to emergency remote teaching (ERT) during the COVID-19 pandemic has sig-
nificantly impacted health professions education worldwide. In Sweden, the need for alternative solutions for the 
training of junior doctors became urgent, as many of the mandatory onsite courses required for residents to qualify as 
specialists were canceled. The purpose of this study was to understand course leaders’ perceptions and experiences 
of using digital technologies, such as video conferencing, to teach medical residents (ST) during the pandemic and 
beyond.

Methods  A qualitative study using semi-structured interviews was conducted with seven course leaders responsible 
for residency courses during the first year of the pandemic to capture their perceptions and experiences. The inter-
views were transcribed verbatim and analyzed using thematic analysis, drawing on the technology affordances and 
constraints theory (TACT) as a framework to explore pedagogical strategies and new teaching practices emerging 
from the forced use of digital technologies for remote teaching.

Results  The data analysis revealed affordances of, as well as constraints to, teaching specialist medical training during 
the pandemic. The findings show that the use of digital conference technologies for ERT can both enable and inhibit 
social interactions, the interactive learning environment and the utilization of technological features, depending on 
the individual course leaders’ goals of using the technology and the situated context of the teaching.

Conclusions  The study reflects the course leaders’ pedagogical response to the pandemic, as remote teaching 
became the only way to provide residency education. Initially, the sudden shift was perceived as constraining, but 
over time they found new affordances through the enforced use of digital technology that helped them not only to 
cope with the transition but also to innovate their pedagogical methods. After a rapid, forced shift from on-site to 
digital courses, it is crucial to utilize experiences to create better preconditions for digital technology to facilitate learn-
ing in the future.
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Background
There is a growing body of literature focusing on emer-
gency remote teaching, ERT, during and after the 
Covid-19 pandemic [1]. A vast majority of the health 
professions education (HPE) literature on the rapid 
transition to distance learning during the pandemic 
has been on undergraduate students in the setting of 
universities and academic hospitals [2–5]. However, 
research on professionals’ perceptions of digital tech-
nology in relation to learning in the workplace is still 
relatively limited, and there is a lack of research on 
e-learning for residency education programs in particu-
lar [6, 7]. Prior studies have highlighted various ways 
digital technologies afford and mediate teaching pro-
cesses and practices, including educational affordances 
in virtual classrooms [8] and the use and effects of vide-
oconferencing for medical education and professional 
training in particular [9, 10]. Remote teaching, medi-
ated by videoconferencing, like Zoom, enables flexibil-
ity and accessibility to participate from anywhere, and 
it includes online features such as screen sharing, chat, 
polls, and virtual group rooms that can facilitate inter-
active and social learning activities while being physi-
cally distant. However, the design process also impacts 
the quality of the teaching, and differences in the 
designs of interactive treatment can enable or constrain 
gains in knowledge and skills [9, 11–13].

Recent studies on ERT and teaching-related practices 
during times of crisis highlight the importance of viewing 
remote teaching and learning as a social and cognitive 
process, which includes the need to support how people 
learn as they interact and engage with each other and the 
technology in new ways [13–15]. However, although digi-
tal technologies are becoming a core feature of medical 
work and can support continuing medical education and 
residency, they are not yet fully integrated into practice 
[16, 17]. A review of the literature reflects an ambiva-
lence among health professionals, who often respond in 
contradictory ways when using digital technologies [18]. 
Previous research highlights individual digital compe-
tence, social influence, and meaningful use as important 
for explaining variations in users’ perceptions and desires 
to assimilate and use digital technology for teaching and 
learning [19, 20]. In Sweden, the site of this research, 
pandemic restrictions on public gatherings in early 2020 
made it impossible to conduct courses with many peo-
ple in one place. Consequently, many courses for resi-
dents were cancelled [21, 22]. These courses are mostly 
arranged as onsite courses, face-to-face, and include spe-
cialty-specific subjects and general topics required by all 
specialties, such as leadership, science, communication, 
ethics and law [23]. Since participation in these courses is 
mandatory, and a prerequisite for residents to qualify as 

specialists, a need for alternative solutions for the train-
ing of junior doctors quickly arose.

In this study, we adopt a pedagogical perspective that 
takes its point of departure in socio-cultural learning, 
stressing that learning occurs through social interac-
tions and collaborations and the importance of learning 
activities having real-world relevance and utility [24]. 
We draw on the technology affordance and constraint 
theory (TACT) [25] to explore pedagogical strategies and 
new teaching practices emerging from the forced use of 
digital technologies for remote teaching. Affordances 
are possibilities, and constraints are challenges to tech-
nology use and interaction. This approach aligns with a 
socio-cultural learning perspective, as it puts forward the 
notion that the use and outcome of digital technologies 
are best understood in terms of relationships between 
people and technology features [25]. It provides a useful 
framework for our research, as it can help explain why 
the same technology, in this case, the videoconferencing 
system (Zoom), may provide different affordances and 
constraints to different users and over time [26, 27].

Aim of the study
The overall aim of this study was to understand course 
leaders’ perceptions and experiences of using videocon-
ferencing to teach specialist medical training (ST) dur-
ing the pandemic. The paper addresses the following 
research question: What are perceived opportunities and 
challenges related to emergency remote teaching (ERT) 
from the perspective of the course leaders? The study 
contributes with an analysis and increased understand-
ing of how both systems and education can be designed 
better to take advantage of the opportunities with digital 
technology.

Methods
The research approach is qualitative, intending to cap-
ture experiences and perceptions and explore patterns 
and themes in the material. The data was collected using 
semi-structured interviews with course leaders responsi-
ble for teaching residency courses during the pandemic.

Research setting
The research setting is in Swedish public healthcare, at 
one of the larger non-university hospital groups in the 
country, consisting of three hospitals and around 5,000 
employees that provide healthcare and medical services 
for 270,000 inhabitants. The hospital group has 200 doc-
tors enlisted in residency programs in various specialties 
such as general surgery, internal medicine, psychiatry, 
and anesthesia. The employee training center is respon-
sible for a hospital-wide residency educational pro-
gram, open to hospital residents as well as primary care 
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residents in the region. The regulatory body responsible 
for medical accreditation in Sweden is the National Board 
of Health and Welfare. In addition to a minimum of five 
years of clinical service, residents need to take a number 
of compulsory courses, carry out residency training in 
other specialties and write a scientific paper [23]. Usu-
ally, each course is offered on-site, face-to-face, and twice 
yearly. Due to the pandemic, almost all courses planned 
for spring 2020 were canceled. All courses offered in 
autumn 2020 were digital. Course leaders used various 
digital tools and platforms to teach, and the residents 
participated using laptops, tablets, and smartphones. The 
adaptation to digital platforms was entirely done by the 
course leaders, as no technical support was available at 
the hospital.

Study participants
All course leaders responsible for residency courses dur-
ing 2020, the first year of the pandemic, were invited to 
participate in an interview about their experiences of 
teaching a digital course. Participants received written 
and oral information about the study and were included 
after informed consent. All seven course leaders agreed 
to participate in the study. Five were female, and two were 
male, and they were responsible for leadership, medical 
education, medical law, medical ethics, and medical sci-
ence classes. Five of the course leaders primarily worked 
as physicians, teaching part-time. One course leader was 
a hospital lawyer, and one was a management consultant. 
They all had attended shorter courses in pedagogy; how-
ever, they did not have formal degrees in pedagogy. All of 
them had several years of teaching experience, but only 
one had engaged in digitalized education as a teacher 
pre-pandemic.

Data collection and analysis
The interviews lasted around 30–40  min, were based 
on a semi-structured interview guide (see Additional 
file 1) and were recorded and transcribed verbatim. The 
excerpts used in the findings section are translated from 
original interviews in Swedish and edited for ease of 
reading but not substantially altered. The interviews were 
analyzed collaboratively and iteratively through thematic 
analysis in several steps [28]. An initial analysis was con-
ducted independently by three of the four researchers 
in the author team, using an inductive approach (data-
based) to identify patterns, connections, and relation-
ships in the material. Based on this, a coding protocol 
was developed and agreed upon to ensure reliability and 
validity. A secondary analysis was conducted, guided by 
TACT [22] (theory-based), to identify occurrences in 
the empirical material, where the participants described 
affordances and constraints of using digital technology 

for ERT. The final analytical step was to collaboratively 
summarize the findings, which included a discussion of 
the themes and refinements to reach a final consensus. 
The qualitative data analysis software NVivo 12 sup-
ported the data analysis process [29].

Ethics
All methods in this study were carried out in accordance 
with relevant guidelines and regulations in the Helsinki 
Declaration on research involving humans. The study 
protocol was reviewed by the Swedish Ethical Review 
Authority. According to the assessment, the Ethical 
Review of Research Involving Humans does not apply to 
the current study: (Reference number 2021–02247) as 
no intervention or processing of sensitive personal data 
was made, according to the Swedish law in §§ 3–4 of the 
act concerning the Ethical Review of Research Involving 
Humans (SFS 2003:460). Participants received written 
and oral information about the study and were included 
after informed consent.

Results
The results are presented according to the themes and 
sub-themes derived from the analysis, as shown in 
Table  1, summarizing how the participants described 
perceived affordances and constraints of using digital 
technologies for teaching residents during the Covid-19 
pandemic. The three main themes and corresponding 
affordances and constraints are elaborated further below 
with examples (illustrative quotes).

Theme 1: Promoting strategies for socialization 
and inclusiveness
Firstly, it was notable that the social aspects of ERT were 
considered a main challenge. Social relationships and 
physical meeting spaces were highlighted as especially 
important to the residency courses, as they are primar-
ily based on group discussions and active engagement. 
While remote teaching was perceived as a social con-
straint in many ways, the respondents recognized over 
time that it also had benefits in terms of enabling social 
elements and community, which could be incorporated 
into their established teaching practices.

The respondents repeatedly mentioned constrained 
opportunities for social and informal communication 
as a downside of remote teaching compared to meet-
ing face-to-face. It was, for example, perceived as more 
challenging to be available for follow-up questions and 
spontaneous socializing in Zoom: “Spontaneous ques-
tions and discussions arise more easily face-to-face (R6). 
Missing out on small talks and reflections that typically 
happen between and after lectures were also described as 
a constraint due to the abrupt ‘end meeting for all’ feature 
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in Zoom: “It ends, and you are not available anymore, 
just like that” (R3). Furthermore, the interviews revealed 
that the residency program afforded an extended tacit 
purpose of providing opportunities for informal commu-
nication and networking, which builds a foundation for 
continuous workplace learning and collaboration in clini-
cal practice: “to actually get to know each other, across 
clinical wards, which then lowers the threshold when you 
need each other in practice" (R1). Something that was per-
ceived as more challenging in the digital courses, espe-
cially if the course participants didn’t know each other 
beforehand: “That something, which is difficult to explain, 
but which still all know […] something happens when you 
meet face-to-face […] which is not possible online. Not as 
fast, anyway” (R6).

On the other hand, some respondents described how 
the social constraint of ERT had become an incentive 
for developing new forms of interaction and engage-
ment, such as digital ice breakers and getting-to-know-
each-other activities, for community building and 
belonging:”You have to put much effort into it in the digi-
tal format—more than when meeting onsite.” (R5). Using 
breakout rooms for discussions along with “digital coffee 
sessions,” i.e., informal coffee breaks where participants 
stayed online to chat, provided affordances in terms of a 
stronger sense of community, more dynamic and engaged 
discussions and the added value of a more intimate and 
informal environment: “They felt that they could sit and 
talk to other colleagues even though they were not in the 
same place” (R1).

Social relationships, collaborative engagement and 
shared learning also emerged within the course leader 
team. Respondents emphasized the benefit of having 
another course leader as a moderator during remote 
teaching so that one provides the lecture (content) 
while the other manages the features to support social 
interaction activities: “…we had one of the course lead-
ers who were in the chat all the time and collected ques-
tions and tried to organize them. (R4). Conversely, one of 
the respondents, who was solely responsible for one of 
the courses, described this as the most significant chal-
lenge: The disadvantage I see is the interaction with the 
participants, which becomes much more a monologue 
than a dialogue [6]. The shared responsibility was not 
only a matter of sharing the administrative burden. It was 
addressed as a social aspect, where team collaboration 
and sharing of experiences was perceived as a key ena-
bling factor for managing the transition.

In summary, this theme illustrates a transition from silo 
teaching to strategies for socialization and inclusiveness. 
In-person networking was deemed a core, integrated 
part of the residency program, not easily translated into 
the digital setting; but over time, they started exploring, 

problematizing, and finding novel ways to utilize the new 
digital technologies and create an inclusive, social learn-
ing environment online, beyond replicating traditional 
teaching methods.

Theme 2: Creating an interactive learning environment
Secondly, the respondents described the increased cog-
nitive load in the learning environment as demanding, 
especially initially when many insecurities were com-
bined with the added clinical workload due to the pan-
demic. Adapting the pedagogy to the digital format, 
including features for keeping focus, attention, motiva-
tion, and concentration, was perceived as both enabling 
and constraining for teaching purposes.

The course leaders commented on difficulties regard-
ing the lack of direct response in lectures, which “makes 
it hard to get a sense of whether course participants are 
following along and keeping the red thread as a lecturer” 
(R3). Being unable to use body language and non-verbal 
communication was also a challenge. One respondent 
described how he uses body language to evoke a stress-
ful situation that closer emulates that of an emergency 
room: "This is harder to do digitally, in front of the cam-
era" (R3). Respondents described that they found it more 
challenging to keep focus in the digital setting, for the 
lecturer and course participants alike, and it was per-
ceived as demanding and tedious to talk to "black boxes" 
on a screen or straight into the presentation: “You just see 
your screen and no one else around you, so it’s like, you’ve 
got used to it that way, but you have not got used to want-
ing it like this” (R1). Because the courses were mandatory, 
participants were expected to have the camera on. How-
ever, while the course leaders preferred to see the par-
ticipants, they expressed awareness and understanding 
of the increased cognitive load of video meetings: “As the 
eyes constantly try to interpret the faces you see, it is very 
strenuous for the cognitive capacity.” (R5).

Simultaneously, they showed enthusiasm about the 
possibilities for increased interactivity enabled by digi-
tal technologies and provided examples of how they had 
adapted the course format and embraced online features 
for remote teaching available in Zoom: “You can do quiz-
zes and such, so it becomes more interactive that way 
[…] like a chance to actually break up long lectures with 
various interactive tests and so" (R4). The respondents 
also identified cognitive benefits of using the breakout 
room feature, describing how group discussions became 
more focused compared to courses with participants on-
site and that participants who may be hesitant to talk in 
larger groups would be more inclined to ask questions: 
"We have had journal clubs, and I think that it worked 
almost better digitally… better presence and to some 
extent a better discussion… compared to when we met 
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on-site (R5). While on the other hand, the course lead-
ers felt constrained in that their presence became more 
noticed, an interference in the discussions, when the pur-
pose is to observe: “It becomes almost more obvious that 
you influence the participants as a course leader when 
you enter the breakout rooms than if you are there on-site” 
(R2). They also reflected on the possibility of participat-
ing in discussions more anonymously, where the digital 
tools enable new forms of interaction: “…with Mentimeter 
[…] people can ask without it being visible who has asked 
what question” (R1).

Moreover, the digital course format was described as 
affording structure and better planning, which helped 
with cognitive challenges related to focusing, atten-
tion and concentration. The respondents reflected on 
the forced changes to the course design and their role 
as teachers during ERT, as overall appreciated and ben-
eficial for the teaching: “They could watch short film clips 
in advance, and we started with a quiz, and thus the lec-
tures were shorter, which provided more time for questions 
and also better, higher quality of the questions I think” 
(R4). The respondents mentioned problems with lan-
guage barriers as an example of a constraint, which was 
reinforced in the digital setting. It was also perceived as 
more complex to notice participants who zone out and 
do not engage in discussions, compared to prior semi-
nars where everybody was participating in person. One 
of the respondents commented on the contradiction that 
can arise between the need for social and informal inter-
action on the one hand and the importance of taking a 
break from the screen on the other: “if you adjust it, you 
do walk-and-talk exercises, for example…go outside…that 
kind of adjustment rather than sitting and having coffee in 
front of the screen” (R6).

In sum, the efforts to create engagement through inter-
active learning activities—while teaching remotely—
were considered beneficial overall for the quality of the 
courses. While remote teaching in itself was perceived as 
constraining for the course leaders in their pedagogical 
role, the same constraints also led to strategies that ena-
bled new teaching practices, such as using polls and quiz-
zes, to create engagement and motivation, which turned 
out beneficial for developing a robust interactive learning 
environment long term.

Theme 3: Building the plane while flying it
Finally, aspects related to technological readiness, such 
as IT infrastructure, training and support, were per-
ceived as a prerequisite for remote teaching. While the 
course leaders addressed insufficient training and sup-
port as constraints, they also developed and improved 
digital skills and strategies to enhance teaching methods 
through learning by doing.

The respondents all gave examples of when technical 
difficulties and problems were a constraint due to man-
agement not providing enough resources or time to learn 
the digital tools properly, which was considered outside 
their role and responsibility as course leaders: “I had more 
of the pedagogical approach, and focused on that, but did 
not keep track of the technical aspects” (R4). Issues like 
poor internet connection or problems with screen shar-
ing, video or sound were perceived as inconvenient and 
disruptive for teaching. Respondents generally described 
that they could handle these situations, but not knowing 
whether they could trust the technology and predict what 
might go wrong was constraining, as it creates unneces-
sary stress and pressure. This, in turn, affected the choice 
of pedagogical strategies utilized during classes, as it 
made them more cautious about incorporating techni-
cal features: “If you think about the big things, that’s the 
main concern with Zoom, that it gets stressful if it does 
not work” (R2).

Respondents stressed lacking knowledge and skills in 
digital pedagogy, and they expressed that much respon-
sibility was placed on them as individuals to make things 
work in terms of ‘learning by doing’: “I cannot say that we 
have had specific training, no one has trained us in digital 
tools…but I still think it has worked well " (R2). The tech-
nology is offered, but there is no education, guidance or 
information on how it works: “You need structure, exam-
ples and support in digital pedagogy so that you do not 
have to think about the technical parts and can [focus on 
making] your teaching as good as possible” (R6). On the 
other hand, being forced to find strategies to deal with 
the situation and adapting the course design to the digital 
format also made them develop new skills and enhance 
their teaching. The respondents expressed shared feelings 
of accomplishment and how, in the end, it had worked 
out better than expected, given the circumstances. As 
illustrated by the following concluding quote from one 
respondent: “I’m a little inexperienced myself. So that 
might limit some of it, but on the other hand, I thought 
it went better than I had expected. I thought it would be 
harder to interact with the participants” (R3).

Additionally, aspects such as legality and patient con-
fidentiality in digital communication channels also need 
consideration. It was perceived as both problematic and 
facilitating that the systems provided and used within 
healthcare are procured and thus change regularly. As 
one respondent described, this adds complexity to an 
already stressed situation: “So you knew that there were 
other platforms, including Zoom, which we thought was 
easier to work with…and then they procured something 
new…and that has perhaps been the most challenging” 
(R1). On the one hand, it ensures security and privacy 
issues of the systems in use, while on the other hand, it 
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constrains the flexibility of choosing between other avail-
able platforms. The respondents described strategies for 
coping with perceived technical barriers, such as pre-
paring and providing instructions and training sessions 
beforehand (R4). Several respondents stated that they 
intended to develop the course inspired by their expe-
riences from remote teaching, for instance, using the 
flipped classroom approach, by recording lectures for 
participants to watch before the class starts: "It’s a bit of a 
balancing act… it’s still good to have, like web training or 
recorded material, for when there is time to sit down and 
read or watch or something" (R7). They also mentioned 
affordances of remote teaching per se: “as many people 
actually think that it is very nice to be able to participate 
from home” (R1), along with benefits of minimizing the 
infection risk, less traveling, and increased opportunities 
to invite external lecturers and allowing course partici-
pants to participate part of the course days.

In sum, respondents expressed that the transition to 
remote teaching had worked well, given the circum-
stances. The shared experience was that it succeeded 
beyond expectations. Hence, the pandemic, in a way, was 
an eye-opener, functioning as a catalyst for the possibili-
ties of using digital technologies for teaching that they 
would likely not have discovered otherwise.

Discussion
This study presents a picture of course leaders’ experi-
ences of providing online courses during the Covid-19 
pandemic. The findings are illustrative of the defining 
characteristics of ERT [13]. The respondents described 
the transition as forced upon them in response to Covid-
19 while under pressure, with little time for planning 
and limited support. While videoconferencing, like 
Zoom, was widespread in health professions education 
even before the pandemic, the effect of the Covid-19 
restrictions marked a dramatic increase in use, includ-
ing innovation and change, albeit unplanned and despite 
unprecedented circumstances [9, 13]. Our findings con-
firm the importance of individual digital competence 
beyond technical and computer skills and illustrate the 
importance of the medical community for technology 
adoption and use [12, 13] in the specific context of ERT 
in a medical setting. This study put forward the notion of 
learning as a dimension of digitalization where the design 
process in itself is influential for the teaching, depending, 
for example, on the willingness and ability to incorporate 
features available in systems like Zoom and, in line with 
the socio-cultural tradition [24], facilitate social learning, 
interaction and engagement [9, 30].

Efforts to create an interactive learning environ-
ment were central to our findings. Our respond-
ents described a variety of strategies to involve the 

participants, including group discussions and interac-
tive polls and quizzes. Dividing the course into smaller 
units using breakout rooms was also used. Similar 
methods have been described in previous health pro-
fession education literature published after the Covid-
19 pandemic [5, 19]. Zoom fatigue and the struggle to 
keep participants engaged have also been addressed 
n previous research [12]. Strategies for socialization 
and inclusiveness for social interaction (cf. [24]), such 
as Zoom-coffee breaks, are also described in a review 
[4]. One innovative find in our study is the concept of 
digital “walk and talks,” where participants were given a 
subject to discuss and instructed to go for an individual 
walk while discussing the topic on their mobile phones 
with a peer from the course. The strategy activates the 
course participants and offers the opportunity for phys-
ical exercise. It is perhaps a way to address the previ-
ously expressed concern that digital teaching promotes 
physical inactivity [11].

In line with prior research, our study suggests that digi-
tal technology can play an essential role in the new way 
of learning in itself and support physicians’ continuous 
training [31, 32]. Common barriers include time, acces-
sibility, skills and attitudes, institutional characteristics, 
and resource features [33, 34], along with differences in 
contextual factors such as peer support, leadership and 
adaptation of social, technological and organizational 
aspects [35, 36]. Similar to findings from ERT in higher 
education [15], our results shed light on the transition 
to remote teaching as a process in which digital technol-
ogy use and practices evolve and change over time. While 
technical difficulties and problems were perceived as a 
constraint, it was often quickly approached, dealt with 
“at the moment,” and solved without affecting the par-
ticipants or the class. This likely reflects physicians as a 
profession who are used to making decisions and solving 
problems at hand [32]. Consistent with prior research, 
this study shed light on the potential ripple effects of dig-
ital courses, as the course leaders, while teaching medi-
cal subjects, develop digital skills and learn from each 
other [27]. This further highlights that peer experts can 
play an important role in bridging the need for technical 
support and guidance where interpersonal skills and pro-
cesses are transformed into intrapersonal ones [24]. Our 
findings indicate that pedagogical strategies for learning 
outcomes related to knowledge and understanding work 
just as well and sometimes better in digital form, whereas 
skills and abilities (procedural knowledge) are more 
challenging to digitalize. Our findings suggest that even 
though remote teaching cannot entirely substitute face-
to-face interaction, hybrid approaches have the potential 
to combine the advantages of both modes of teaching 
[14].
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From an affordance perspective (TACT), the find-
ings of our study illustrate the dual nature of emergency 
remote teaching, as digital technologies simultaneously 
enable and constrain pedagogical strategies and teach-
ing practices. How remote teaching is enabled or con-
strained by digital technology varies depending on the 
context and course leaders’ individual goals for using the 
technology. To give one example, it is illustrative how the 
moderator role emerged as a way for the participants to 
make use of the affordances of Zoom despite perceived 
technological constraints. One course leader involved 
in two separate courses reflected that digital elements 
were suitable for one of the courses but not the other. 
This illustrates that the usefulness is context-dependent. 
For example, he found the course teaching practical 
skills, such as emergency procedures, more challenging 
to transfer to a digital setting, while the lecture-based 
teaching to some extent, even benefitted from the trans-
fer. In related research, TACT has been used to identify 
affordances and constraints arising from digital technolo-
gies, such as social media and video conferencing, on 
the organizational, group and individual levels in various 
settings, including healthcare (cf., 27, 37–39). Our study 
contributes to the use of TACT in the context of continu-
ing medical education and training from a teaching per-
spective, as few studies with this approach exist.

The participating course leaders’ perceptions and use 
of digital technologies differ from traditional models 
of technology adoption [15], as there were few signs of 
resistance among the respondents. On the contrary, they 
described feeling overwhelmed at first, but then they 
started to engage with the technology as they shifted to 
remote teaching. This is an interesting finding since digi-
tal health technologies are considered especially chal-
lenging due to tensions and paradoxes of change and 
control [18, 40]. The forced ‘digital push ‘ can be con-
ceptualized as a digitalization loop – a change process 
in which certain elements are digitalized while others 
are not. This process involves retaining and integrating 
some of the transformative aspects of the original prac-
tice while other elements remain unchanged and are at 
risk of being lost. From the perspective of educators, we 
believe that our insights into experiences of the transition 
are important since research in this area is scarce, and 
videoconferencing will most likely remain an integrated 
element in post-pandemic medical education and train-
ing [6, 7]. For further research, it would be interesting 
to explore the course leaders’ perceptions and experi-
ences, especially considering “the hidden curriculum” in 
the form of informal communication and networks built 
up during the courses. As highlighted in this study and 
emphasized in prior research [14, 41, 42], this makes up 
a foundation for continuous workplace learning and the 

strengthening of inauguration into the organizational 
culture, which can be both enabled and constrained 
in remote teaching and learning. Our findings further 
underline that remote teaching during the pandemic dif-
fers from planned and organized online education as part 
of the regular curriculum, which would also be interest-
ing to explore.

Conclusions
In sum, our findings reveal that the course leaders found 
new affordances through the enforced use of the latest 
technology that helped them cope with the transition 
and innovate their pedagogical methods in response to 
the pandemic, as remote teaching became the only way 
to provide mandatory residency courses. The analysis 
also identifies constraints accentuated by uncertainties 
around remote teaching and a perceived lack of compe-
tence in digital pedagogy. Drawing on TACT [25] as a 
theoretical lens, we could identify key benefits and chal-
lenges arising from the use of digital technologies in the 
context of emergency remote teaching (ERT). We thereby 
provide an increased understanding of how systems and 
education can be designed better to take advantage of the 
opportunities with digital technology. Findings from this 
study are expected to help healthcare education organi-
zation make better use of digital tools in education. After 
a rapid, forced shift from physical courses to digital, it is 
crucial to utilize experiences to create better precondi-
tions for digital technology to facilitate learning in the 
future.

Take home message
The findings from this study can be summarized in the 
following design considerations for digital educational 
learning environments within healthcare settings:

•	 Use mobile technology to activate participants.

The course leaders designed activities encouraging par-
ticipants to walk and talk during group assignments. The 
digital added value of better learning while doing physical 
activities.

•	 Take into account the cognitive load in digital courses.

Make adjustments in course design, format and con-
tent to avoid zoom fatigue and the cognitive workload of 
being seated in front of a screen all day.

•	 Utilize tools for interactivity.

To avoid the passiveness that can occur in video-
conferencing, various tools can be used to engage the 
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participants, e.g. using polls and quizzes related to the 
topic of the lecture. The digital format added the value 
of a higher engagement among participants compared 
to traditional lectures.

•	 Allow the teacher to focus on teaching.

Use a moderator or co-teacher to manage the digital 
platform and questions from the participants, to reduce 
the cognitive load and allow the lecturer to focus on 
lecturing without disruption.

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s12909-​023-​04390-2.

Additional file 1. 

Acknowledgements
Not applicable.

Authors’ contributions
The first author, HVH (corresponding author), drafted the initial manuscript 
and was responsible for the data collection. HVH, CMÖ and PP made equally 
substantial contributions to the design of the study, analysis and interpreta-
tion of data, and finalizing the manuscript. All authors were involved in revis-
ing the manuscript critically for important intellectual content, and have read 
and approved the final manuscript.

Funding
Open access funding provided by University West. No financial relationship to 
declare.

Availability of data and materials
We have full control of all primary data and we agree to allow the journal to 
review our data if requested. The datasets used and/or analyzed during the 
current study are available from the corresponding author in response to 
reasonable requests.

Declarations

Ethics approval consent to participate
Participants received written and oral information about the study and were 
included after informed consent.
All methods in this study were carried out in accordance with relevant 
guidelines and regulations in the Helsinki Declaration on research involving 
humans. The study protocol was reviewed by the Swedish Ethical Review 
Authority. According to the assessment, the Ethical Review of Research 
Involving Humans does not apply to the current study: (Reference number 
2021–02247) as no intervention or processing of sensitive personal data was 
made, according to the Swedish law in §§ 3–4 of the act concerning the Ethi-
cal Review of Research Involving Humans (SFS 2003:460).

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 School of Business, Economics and IT, University West, Trollhättan, Sweden. 
2 Department of Planning and Development, NU Hospital Group, Trollhättan, 
Sweden. 3 Department of Medical Education, NU Hospital Group, Trollhättan, 
Sweden. 4 Department of Clinical Neuroscience, Institute of Neuroscience 

and Physiology, Sahlgrenska Academy at University of Gothenburg, Gothen-
burg, Sweden. 5 Department of Neurology, Sahlgrenska University Hospital, 
Gothenburg, Sweden. 

Received: 9 September 2022   Accepted: 23 May 2023

References
	1.	 Reynolds R, Chu SKW. Introduction to the special issue on emer-

gency remote teaching (ERT) under COVID-19. Inform Learn Sci. 
2020;121(5/6):233–9.

	2.	 Daniel M, Gordon M, Patricio M, Hider A, Pawlik C, Bhagdev R, et al. 
An update on developments in medical education in response to the 
COVID-19 pandemic: A BEME scoping review: BEME Guide No. 64. Medi-
cal teacher. 2021;43(3):253–71.

	3.	 Gordon M, Patricio M, Horne L, Muston A, Alston SR, Pammi M, et al. 
Developments in medical education in response to the COVID-19 
pandemic: a rapid BEME systematic review: BEME Guide No. 63. Medical 
teacher. 2020;42(11):1202–15.

	4.	 Grafton-Clarke C, Uraiby H, Gordon M, Clarke N, Rees E, Park S, et al. 
Pivot to online learning for adapting or continuing workplace-based 
clinical learning in medical education following the COVID-19 pan-
demic: A BEME systematic review: BEME Guide No. 70. Medical teacher. 
2022;44(3):227–43.

	5.	 Khamees D, Peterson W, Patricio M, Pawlikowska T, Commissaris C, Austin 
A, et al. Remote learning developments in postgraduate medical educa-
tion in response to the COVID-19 pandemic–A BEME systematic review: 
BEME Guide No. 71. Med Teach. 2022;44(5):466–85.

	6.	 Woolliscroft JO. Innovation in Response to the COVID-19 Pandemic Crisis. 
Acad Med. 2020;95(8):1140–2.

	7.	 Dedeilia A, Sotiropoulos MG, Hanrahan JG, Janga D, Dedeilias P, Sideris 
M. Medical and Surgical Education Challenges and Innovations in the 
COVID-19 Era: A Systematic Review. In Vivo. 2020;34(3 Suppl):1603–11.

	8.	 Willermark S, Islind AS. Seven educational affordances of virtual class-
rooms. Comp Educ Open. 2022;3: 100078.

	9.	 Gegenfurtner A, Ebner C. Webinars in higher education and professional 
training: A meta-analysis and systematic review of randomized controlled 
trials. Educ Res Rev. 2019;28: 100293.

	10.	 Reyna J. Twelve tips for COVID-19 friendly learning design in medical 
education. MedEdPublish. 2020;9:103. https://​doi.​org/​10.​15694/​mep.​
2020.​000103.1.

	11.	 Seymour-Walsh AE, Bell A, Weber A, Smith T. Adapting to a new reality: 
COVID-19 coronavirus and online education in the health professions. 
Rural Remote Health. 2020;20(2):6000. https://​doi.​org/​10.​22605/​RRH60​00.

	12.	 Lo CK, Hew KF. Design principles for fully online flipped learning in health 
professions education: a systematic review of research during the COVID-
19 pandemic. BMC Med Educ. 2022;22(1):720.

	13.	 Hodges CB, Moore S, Lockee BB, Trust T, Bond MA. The difference 
between emergency remote teaching and online learning. EduCAUSE 
Review [Internet]. 2020. Available from: https://​er.​educa​use.​edu/​artic​
les/​2020/3/​the-​diffe​rence-​betwe​en-​emerg​ency-​remote-​teach​ing-​and-​
online-​learn​ing.

	14.	 Vallo Hult H, Islind AS, Master Östlund C, Holmgren D, Wekell P. Socio-
technical Co-design with General Pediatricians: Ripple Effects through 
Collaboration in Action. AMCIS; Salt Lake City, UT, USA 2020.

	15.	 Carugati A, Mola L, Plé L, Lauwers M, Giangreco A. Exploitation and 
exploration of IT in times of pandemic: from dealing with emergency to 
institutionalising crisis practices. Eur J Inf Syst. 2020;29(6):762–77.

	16.	 Niehaus W. Informatics and Technology in Resident Education. PM&R. 
2017;9(5):S118–26.

	17.	 Hoffmann F, Nordgren H. E-health education in undergraduate medical 
schools in Sweden. Lakartidningen. 2019;116(19–20):861–4.

	18.	 Lupton D. Digital Health: Critical and Cross-Disciplinary Perspectives. 1st 
ed. Routledge. 2017. https://​doi.​org/​10.​4324/​97813​15648​835.

	19.	 Sahu PK, Dalcik H, Dalcik C, Gupta MM, Chattu VK, Umakanthan S. Best 
practices for effective implementation of online teaching and learning in 
medical and health professions education: during COVID-19 and beyond. 
AIMS Public Health. 2022;9(2):278.

https://doi.org/10.1186/s12909-023-04390-2
https://doi.org/10.1186/s12909-023-04390-2
https://doi.org/10.15694/mep.2020.000103.1
https://doi.org/10.15694/mep.2020.000103.1
https://doi.org/10.22605/RRH6000
https://er.educause.edu/articles/2020/3/the-difference-between-emergency-remote-teaching-and-online-learning
https://er.educause.edu/articles/2020/3/the-difference-between-emergency-remote-teaching-and-online-learning
https://er.educause.edu/articles/2020/3/the-difference-between-emergency-remote-teaching-and-online-learning
https://doi.org/10.4324/9781315648835


Page 10 of 10Vallo Hult et al. BMC Medical Education          (2023) 23:421 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	20.	 Tierney MJ, Pageler NM, Kahana M, Pantaleoni JL, Longhurst CA. Medical 
education in the electronic medical record (EMR) era: benefits, chal-
lenges, and future directions. Acad Med. 2013;88(6):748–52.

	21.	 Liljegren M. Utbildning satt på paus på obestämd tid. Läkartidningen; 
2021. https://​lakar​tidni​ngen.​se/​opini​on/​signe​rat/​2021/​03/​utbil​dning-​
satt-​pa-​paus-​pa-​obest​amd-​tid. Accessed 7 June 2023.

	22.	 Andersson J. Coronakrisen slår mot läkares utbildning. Läkartidningen; 
2021. https://​lakar​tidni​ngen.​se/​aktue​llt/​nyhet​er/​2020/​07/​coron​akris​en-​
slar-​mot-​lakar​es-​utbil​dning/. Accessed 7 June 2023.

	23.	 Socialstyrelsen: Läkarnas specialiseringstjänstgöring Målbeskrivningar 
2015. [Doctors specialist training program outline 2015]. Available at: 
https://​socia​lstyr​elsen.​se/_​api/​publi​cation/​huvud​dokum​ent/?​artik​elnum​
mer=​2015-4-5. Accessed 17 June 2021.

	24.	 Vygotskij LS. Mind in society: the development of higher psychological 
processes. Cambridge: Harvard U.P.; 1978.

	25.	 Majchrzak A, Markus ML. Technology affordances and constraints in 
management information systems (MIS). Encyclopedia of Management 
Theory, (Ed: E. Kessler). Thousand Oaks: SAGE Publications, Inc.; 2013. 
Available at SSRN: https://​ssrn.​com/​abstr​act=​21921​96.

	26.	 Leonardi PM. When flexible routines meet flexible technologies: Affor-
dance, constraint, and the imbrication of human and material agencies. 
MIS Q. 2011;35(1):147–67.

	27.	 Majchrzak A, Markus ML, Wareham J. Designing for digital transforma-
tion: Lessons for information systems research from the study of ICT and 
societal challenges. MIS Q. 2016;40(2):267–77.

	28.	 Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol. 
2006;3(2):77–101.

	29.	 Bazeley P, Jackson K. Qualitative data analysis with NVivo. London: SAGE; 
2013.

	30.	 Östlund C. Design for e-training [Doctoral thesis, monograph]. Köpen-
hamn: Copenhagen Business School Press; 2017.

	31.	 Lupianez-Villanueva F, Hardey M, Torrent J, Ficapal P. The integration of 
Information and Communication Technology into medical practice. Int J 
Med Inform. 2010;79(7):478–91.

	32.	 Vallo HH. Digital Work : Coping with Contradictions in Changing Health-
care [Doctoral Dissertation]. Trollhättan: University West; 2021.

	33.	 Aakre CA, Maggio LA, Fiol GD, Cook DA. Barriers and facilitators to clini-
cal information seeking: a systematic review. J Am Med Inform Assoc. 
2019;26(10):1129–40.

	34.	 ValloHult H, Master ÖC. Towards Design Principles for the Three Phases 
of Physicians’ Information Seeking Activities. In: Chandra Kruse L, Seidel 
S, Hausvik GI, editors. The Next Wave of Sociotechnical Design. Cham: 
Springer International Publishing; 2021. p. 65–70.

	35.	 Sligo J, Gauld R, Roberts V, Villa L. A literature review for large-scale health 
information system project planning, implementation and evaluation. Int 
J Med Informatics. 2017;97:86–97.

	36.	 Konttila J, Siira H, Kyngäs H, Lahtinen M, Elo S, Kääriäinen M, et al. Health-
care professionals’ competence in digitalisation: A systematic review. J 
Clin Nurs. 2019;28(5–6):745–61.

	37.	 Islind AS, Snis UL, Lindroth T, Lundin J, Cerna K, Steineck G. The Virtual 
Clinic: Two-sided Affordances in Consultation Practice. Comp Supp Coop 
Work (CSCW). 2019;28(3):435–68.

	38.	 Wendt C, Adam M, Benlian A, et al. Let’s Connect to Keep the Distance: 
How SMEs Leverage Information and Communication Technologies to 
Address the COVID-19 Crisis. Inf Syst Front. 2022;24:1061–79. https://​doi.​
org/​10.​1007/​s10796-​021-​10210-z.

	39.	 Hacker J, vom Brocke J, Handali J, Otto M, Schneider J. Virtually in this 
together – how web-conferencing systems enabled a new virtual 
togetherness during the COVID-19 crisis. Eur J Inf Syst. 2020;29(5):563–84.

	40.	 Greenhalgh T, Potts HW, Wong G, Bark P, Swinglehurst D. Tensions and 
paradoxes in electronic patient record research: A systematic literature 
review using the meta-narrative method. Milbank Q. 2009;87(4):729–88.

	41.	 Holmgren D, ValloHult H, Wekell P. Integrating a pedagogic course in 
a CPD programme for paediatricians at out-patient clinics. J Eur CME. 
2021;10(1):1862981.

	42.	 Vallo Hult H, Byström K, Gellerstedt M. ICT and Learning Usability at 
Work: Challenges and Opportunities for Physicians in Everyday Practice. 
In: Lundh Snis U, editor. Nordic Contributions in IS Research SCIS 2016 
and IFIP86 2016. Lecture Notes in Business Information Processing. 256: 
Springer, Cham; 2016. 176–90.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://lakartidningen.se/opinion/signerat/2021/03/utbildning-satt-pa-paus-pa-obestamd-tid
https://lakartidningen.se/opinion/signerat/2021/03/utbildning-satt-pa-paus-pa-obestamd-tid
https://lakartidningen.se/aktuellt/nyheter/2020/07/coronakrisen-slar-mot-lakares-utbildning/
https://lakartidningen.se/aktuellt/nyheter/2020/07/coronakrisen-slar-mot-lakares-utbildning/
https://socialstyrelsen.se/_api/publication/huvuddokument/?artikelnummer=2015-4-5
https://socialstyrelsen.se/_api/publication/huvuddokument/?artikelnummer=2015-4-5
https://ssrn.com/abstract=2192196
https://doi.org/10.1007/s10796-021-10210-z
https://doi.org/10.1007/s10796-021-10210-z

	Designing for digital transformation of residency education – a post-pandemic pedagogical response
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Aim of the study

	Methods
	Research setting
	Study participants
	Data collection and analysis
	Ethics

	Results
	Theme 1: Promoting strategies for socialization and inclusiveness
	Theme 2: Creating an interactive learning environment
	Theme 3: Building the plane while flying it

	Discussion
	Conclusions
	Take home message

	Anchor 21
	Acknowledgements
	References


