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Abstract 

Background:  The COVID-19 pandemic is unprecedented in terms of the extent and rapidity of the disruption forced 
upon formal clinical education, most notably the extensive transition of clinical skills learning to interactive video-
based clinical education.

Methods:  In a phenomenologic study, we used thematic analysis to explore the COVID-19 disruption to clinical 
training and understand processes relating to adaptation in a large academic medical center. We conducted semi-
structured interviews with 14 clinical teachers and 16 trainees representing all levels of clinical learning. Interviews 
occurred within the initial three months of the crisis, and data were analyzed following a thematic analysis coding 
process.

Results:  We constructed eight themes synthesizing our participants’ perceptions of the immediate unanticipated 
disruption, noting in the process their alignment with a change management framework. These included: urgency 
in adapting, with an obvious imperative for change; overcoming inconsistent involvement and support through the 
formation of self-organized frontline coalitions; attempts to develop strategy and vision via initially reactive but even-
tually consistent communication; empowering a volunteer army through co-creation and a flattened hierarchy; and 
efforts to sustain improvement and positive momentum with celebration of trial, error, and growth. The majority of 
participants found positive outcomes resulting from the tumultuous change process. Moreover, they were now more 
readily accepting of change, and tolerant of the ambiguous and iterative nature inherent in the education change 
process. Many anticipated that some innovation would, or would at least deserve to, continue post- crisis.

Conclusions:  The COVID-19 pandemic afforded an opportunity to study the content and process of change during 
an active crisis. In this case of clinical education, our findings provide insight into the ways an academic medical sys-
tem adapts to unanticipated circumstances. We found alignment with broader organizational change management 
models and that, compared with crisis management models (and their shorter term focus on resolving such crises), 
stakeholders self-organized in a reliable manner that carries the potential advantage of preserving such beneficial 
change.
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Background
Medical education programs frequently undergo sig-
nificant changes in their pedagogical approaches. Such 
changes are typically incremental, evolving slowly over 
time, and are guided by systematic planning by leadership 
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[1–3]. A large number of barriers have been described 
for curricular and program changes, making the process 
often difficult and slow [4, 5].

The SARS CoV2 (COVID-19) pandemic forced 
immediate unanticipated change upon undergradu-
ate (UME) and graduate (GME) medical education 
organizations, most notably in the capacity of train-
ees to continue traditional in-person learning.[6–14]. 
Within two weeks, the platforms and processes com-
monly used for nearly all medical learning were trans-
formed [7, 8, 15]. The majority of non-direct clinical 
education was transitioned to interactive video-based 
clinical education, even though relatively few teachers 
or learners had significant experience with these tech-
nologies [6, 9–11, 16]. Few teachers or learners had 
ever experienced such a rapid disruptive change, with 
adaptation required at every level [6–8, 10, 11, 17].

Our motivation was to examine the phenomenon of 
sudden change in learning modality as it applies to clini-
cal education at a large medical school. While a growing 
literature contains descriptions of COVID-19 pandemic 
effects on well-being and interpersonal engagement 
for clinicians and trainees [18–21], and of change and 
adaptation to the crisis in medical education [22–26], 
we sought to use the pandemic disruption as a lens on 
change management and crisis response. Specifically, we 
hoped to better understand the generalizable processes 
that result from a suddenly imposed and unexpected 
change upon the delivery of clinical skills education. 
Findings from this study could be applicable to both 
future imposed disruptions and to more intentionally 
planned instructional change.

Methods
We investigated a phenomenon, the instructional modal-
ity shift in clinical education at Harvard Medical School 
brought on by the COVID-19 pandemic. Our data con-
sisted of interviews with learners and teachers involved 
in clinical skills education. We used largely open-ended 
questions designed to elicit both positive and nega-
tive features of the then recent change. We designed the 
questions to throw light on our participants’ perspectives 
on change; however we did not start out with a specific 
research question nor impose a theoretical perspective 
on the data, as is appropriate for an inductive thematic 
analysis. After familiarizing ourselves with the data, we 
first generated codes that were subsequently integrated 
into themes [27, 28]. These initial themes were noted 
by the researchers to cohere when considered mainly at 
the organizational level and much less at the individual 
or local team levels. At that point, the investigators ana-
lyzed the data with a more specific perspective: that the 
modality shift could be broadly considered within an 

organizational change framework. Shifting to deductive 
theme development, we re-considered our codes and ini-
tial themes. As we describe below, we found considerable 
alignment with the Kotter framework for change man-
agement, though with important variations.

The research project was deemed exempt by the Mass 
General Brigham Institutional Review Board.

Setting and participants
Our academic healthcare system converted all medi-
cal education efforts that did not involve physical provi-
sion of direct patient care (non-direct care) to the Zoom 
platform for interactive video-based clinical education 
within days of March 16th, 2020 as the pandemic wors-
ened, inclusive of both graduate (GME) and undergradu-
ate (UME) medical education programs. GME training 
encompasses a much larger portion of learning through 
direct care interaction than is the case for UME educa-
tion. We use the term ‘interactive video-based clinical 
education’ to encompass the non-direct care teaching 
and learning process which occurred using Zoom as the 
digital medium. We focused our data collection exclu-
sively on clinical skills learning across the continuum.

We collected data from medical teachers and learn-
ers actively involved in ongoing clinical education at 
our academic medical center who could provide insight 
both into the change in educational process and content 
as well as insight regarding change beneficiaries. Inter-
viewees were purposefully recruited from teams and 
activities that represented the full spectrum of clinical 
training (excluding fellowship) including UME physical 
exam courses, UME core clinical clerkships, and GME 
general medical inpatient block rotations. The senior 
author (EKA) sent an email soliciting participation to two 
groups at our institution: 1) clinical students enrolled in 
their core clerkships, as well as all pre-clinical students 
enrolled in their clinical skills learning and 2) the faculty 
and resident trainees engaged with the inpatient teams of 
these students. While participation was voluntary, more 
than 70% agreed to participate. From the volunteers, we 
interviewed approximately equal numbers of teachers 
and learners, and stopped collecting data once interviews 
no longer lead to new changes in our coding or theme 
generation. We chose a particular instructional thread, 
“clinical education” – defined as learning to diagnose and 
manage patients – that would allow us to inspect change 
along the main continuum of learning at an academic 
health center, at both the UME and GME levels. Specifi-
cally, participants were drawn from the required doctor-
ing course given in the preclinical years (2 learners and 3 
instructors); the core clinical clerkships (10 learners and 
8 instructors); and from the first years of two residency 
programs (Medicine and Pediatrics) (4 resident learners 
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and 3 attending physician educators). Data collection 
and early analysis occurred concurrently; interviewers 
considered emerging consensus in their recruitment to 
ensure experiences could be adequately explored among 
target groups. We did not recruit senior administrators 
(e.g. the Deans), preferring to keep the focus on frontline 
clinical education, as opposed to the program as a whole.

Interview guide
As we could identify no existing data collection tool or 
interview guide relating to the transition of clinical skills 
learning to interactive video-based clinical education 
during COVID-19, the research team collaboratively 
developed a semi-structured interview guide. The guide 
was refined prior to use following input from all team 
members, who collectively have experience in clinical 
medicine and educational research. The guide included 7 
open ended questions eliciting positive and negative per-
ceptions of the disruption, descriptions of changes to the 
nature and quality of clinical education, and expectations 
for ongoing adaptations during time of crisis (Additional 
File 1). While we would later come to use an organiza-
tional change framework as a sensitizing concept, this 
was not done tacitly at the time of initial interview guide 
development, as we initiated the study with few precon-
ceived notions about what we might find due to the novel 
pandemic. Interviewers modified their process after 
defined stages of coding as described below [1, 2].

Data collection
Recruitment for this study began on April 14th, 2020, with 
all interviews conducted from April 21st through May 16th, 
2020. Thus, participant perspectives summarize experiences 
for approximately eight weeks through the time of great-
est transition and adaptation. Interviews of approximately 
30 min were conducted one on one via the Zoom[29] plat-
form by team members (E.K.A., N.C.). Audio files were 
recorded and transcribed via the Zoom “auto-transcribe” 
feature. The interviewer then read, corrected, and finalized 
an accurate, de-identified transcript for study analysis.

Data analysis
We followed an iterative thematic analysis coding pro-
cess informed by Braun & Clarke[27] and Kiger and Var-
pio [28]. Initially, the first two transcripts– one from a 
clinical teacher and one from a clinical clerkship learner 
– were reviewed and open coded by each member of the 
research team. Coders initially focused on what change 
occurred and how, whether participants perceived that 
changes were successful, and lessons learned in the tran-
sition to the new learning environment. The first author 
then combined all codes into a preliminary codebook, 
which was reviewed and refined by the research team. 

The preliminary codebook was then applied again to the 
first two transcripts by all coders and no new codes were 
identified. The entire research team then met to perform a 
first iteration of mapping codes to early emerging themes. 
From this discussion, the first author created a coding 
template and revised codebook, which was reviewed and 
finalized by all team members. It was at this point that the 
investigators noted and incorporated the alignment with 
the change management framework as described below. 
We then reviewed the interview template to determine 
whether its structure was appropriate to the early emerg-
ing themes. Only small changes, mainly in emphasis, were 
made before the further interviews were carried out.

Aided by the coding template, each team member sub-
sequently coded an additional five or six transcripts, 
stratified so as to include at least one medical student, res-
ident, and clinician-educator. The codebooks were then 
combined by the first author, with codes grouped by con-
structed themes. The team reviewed codes and discussed 
how they mapped to the themes. Small, iterative changes 
to wording, order, and code structure were made, and 
codes which did not summarize data were removed. For 
each theme, code summaries were developed, reviewed, 
and compared to raw quotes. The team confirmed final 
themes based upon actively constructed patterns which 
aligned with an organizational change theory [27, 28].

Throughout our analysis, we considered how our roles 
might uniquely influence our findings. K.D. and E.K. are 
PhD educators and researchers who do not practice clini-
cally. M.P. is an MD/PhD educator, researcher, and clini-
cian who practiced clinically at the time of the study but 
did not teach or supervise any study participants. N.C. 
and E.K.A. are MD educators and clinicians who inter-
acted with some participants in administrative, edu-
cational, or clinical settings, sometimes through direct 
supervision. All clinicians continued to practice clinically 
during the COVID-19 changes and adapted their prac-
tices to the disruption which may have influenced coding 
decisions. However, data coding efforts involved all team 
members to ensure that diverse perspectives were con-
sidered when interpreting data. Themes were reviewed 
and finalized by all team members, and those who taught 
or worked clinically confirmed credibility of the data.

Results
The final products of our thematic analysis, informed by 
consideration of change management frameworks in gen-
eral and the Kotter framework in particular, were eight 
key themes illuminating our participants’ perceptions of 
the immediate unanticipated disruption inherent in this 
transition to interactive video-based clinical education, 
highlighting the need for adaptability by both teachers 
and learners (Table 1).
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Theme #1: responding in a climate of urgency
In this unique situation, respondents expressed a pal-
pable sense of urgency. Faculty concerns involved their 
personal risk in participating in a frontline clinical envi-
ronment, while medical students were concerned with 
being excluded from direct care, and both groups wor-
ried that the educational processes risked being rendered 
inadequate.

So we were asked to suddenly remove students from 
their normal [educational] life, [for example,] rota-
tions - and try to suddenly make every activity virtual 
(T, #2)
[Me and my fellow Chief Residents] were asked to 
essentially turn all resident teaching into all vir-
tual formats as soon as possible. We gave ourselves 
one week and for that time stopped all teaching, but 
along with changing to virtual we also were chang-
ing people’s schedules and dealing with a lot of 
furloughs. But we did it. We converted essentially 
everything to virtual, including morning  report, 
noon  conference,  journal club, intern report, and 
Grand  Rounds. It was crazy as we suddenly con-
nected with 80 people or more over zoom. (L, #14)

Both teachers and learners had to define the tasks 
required to convert from in-person to interactive video-
based clinical education almost overnight, both to ensure 
safety and mitigate the damage to educational processes. 
The most urgent tasks involved determining what could 
go online and how it could be adapted to the virtual envi-
ronment. Feeling the urgency to keep the educational 
mission moving forward, some educators tried new 
pedagogic models they had only lightly implemented 
previously.

It was kind of all of a sudden we joined conferences 
over zoom. But then I switched to a new rotation 
and there was suddenly also a new expectation to 
actually  deliver academic conferences. I worked 
with the chief resident, and it was just kind of like 
any former teaching conferences with some changes 
– you still prepared slides but you will deliver 
this differently. (T #22)
We’ve had to kind of reimagine how we were going to 
teach it. What we used to do is they would come in 
and hear my lecture. We’d go through cases and that 
would be the end of the day. What we did now is they 
were given material to preview the night before. And 
then I gave my lecture and then we kind of bent over 
backwards to make sure they had exposure to the topic 
before they heard their lecture, which is something we 
had kind of hoped to be able to do. But we were able to 
sort of institute it in this new model. (T, #30)

Theme #2: guiding the shift with a differentially engaged 
leadership coalition
Both educators and learners soon realized that the 
cavalry was not coming to the rescue in terms of their 
educational goals. The guiding coalition initially con-
sisted almost entirely of those already involved in 
frontline education. Not all those initially engaged for 
help were available when needed:

We did run into the issue of so much generational 
[difference] where some people were able to rather 
easily move into teaching over zoom... Others 
wanted nothing to do with it, but didn’t even want 
to learn how to go about [the transition]... (T, #6)

Initially technological proficiency was an impor-
tant determinant of who could design or lead the shift 
to interactive video-based clinical education. While 
minimal formal technical and educational support was 
offered, teachers and learners more adept with technol-
ogy stepped in to support and lead educational initia-
tives in progress, serving as a technological scaffold to 
sustain efforts for all.

The urgent problem was people learning how to use 
those platforms. [Some were] pretty fast and some 
were already doing lectures via zoom. Actually, I 
[was giving] video lectures before the crisis. [But 
those who had never used zoom] had some dif-
ficulty, for instance, you know, like showing their 
slides… (T #2)
We did mostly case based teaching, with an expert 
discussant. I created the case but then a chief resi-
dent reviewed my slides before the conference. The 
chief resident was also on the zoom to help. (T, #22)

Teachers joined these efforts by curating educational 
experiences and resources for learners. The initial focus 
was on offering educational content, even if they were 
at times haphazard or misaligned.

We as faculty basically joined forces and came up 
with a list of topics to teach. It was kind of haphaz-
ard in a sense, but we tried to fill in the gaps and 
do our best. (T, #9)

Theme #3: attempting to develop strategy and vision
Initially, the unexpected shift to virtual interactive 
learning lacked a strategic vision as to what was to be 
done and how, with adaptations occurring in a reac-
tionary manner. Top-down communication from lead-
ership was helpful in describing an overall situational 
awareness while also adapting to a growth mindset 
over performance.
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So I learned to tell my students right at the start…
to acknowledge, this [interactive video-based clinical 
education] is not going to be perfect. There are going 
to be problems, but let’s do it. (T, #18)
[Medical school leadership] in particular would 
help us with regards to keeping us informed [of 
the] very rapidly moving landscape as best they 
could with the idea that there was like, not much 
information that anybody had. At least that was 
consistent information. (T, #6)

This general information often trickled down to learners. 
Teachers were largely transparent with learners that plans 
were often being made and executed in tandem. Learners 
were encouraged to reach out to teachers with questions or 
concerns, which mitigated some anxiety surrounding the 
transition and whether they would meet learning objectives.

There was a lot of flexibility. We could reach out to 
faculty to discuss anything that would make it indi-
vidually successful for us. So both our various pre-
ceptors for those different components as well as 
pure leadership. They made it clear that we could 
reach out with questions. (L, #13)

Over time, a vision for how interactive video-based 
clinical education would become integrated into the 
structure of training began to emerge. Both teachers and 
learners began to understand more about the why’s and 
how’s of delivering content online. The development was 
slow but at some points, organic.

As faculty started to figure [it] out, we began to see 
the reasoning behind why we are using things like 
online case like interactive platforms. We would 
then be able to plan for those sessions and dedicate 
enough time and effort. (L, #13)

Both teachers and learners recognized that while in-
person interaction cannot be replicated, it can be aug-
mented or adapted. This aligned with the broad goal of 
keeping educational initiatives afloat.

So while I think we transitioned rather quickly to vir-
tual learning the first couple of conversations might 
not have been traditional knowledge or skills based 
content, but more of a conversation from a 30,000 
feet view, as opposed to an ‘in the trenches’ view with 
regards to how the students were doing and what 
their experience was like. (T, #6)

Theme #4: empowering a volunteer army through effective 
communication
Coalitions of individuals dedicated to the cause formed, 
sometimes as mandated by departmental leadership but 

other times organically. This included trainees being 
reassigned to support teaching or oversight of more jun-
ior trainees.

It is almost like we [clinical teachers] quickly began 
building a community. I could say I was one of the 
leaders building that community. We kept email-
ing each other all the time and learning from each 
other, asking “how do you do this” and “how do you 
do that”? (T, #18)
The residency program, the chiefs, and IT - it’s kind 
of shocking how quickly it all came together. [The 
program] dedicated five full time internal medi-
cine residents to it. They had others last block and 
they’re switching them out. They loved the idea of 
the virtual resident really feeling like part of the 
team. (L, #10)

This extended to offering trainees assigned to work 
from home the opportunity to take on new and innova-
tive roles to combat COVID-19. This distributed educa-
tional work developed in part to fill the gap aligned with 
current clinical need:

The residency program said, “we were thinking about 
maybe trying to create discharge helpers, maybe 
some of the residents at home could help prep dis-
charges [and learn through that].” So it came out of a 
clinical need. (L, #10)

In some cases, trainees were engaged in the pro-
cess of delivering education. This was driven in part by 
pure need to continue providing education, but also 
because trainees were sometimes more adept at using 
technology.

For an upcoming clinical reasoning session this 
Wednesday, [clinical educators] have had it that for 
all the small groups, the students themselves set up 
the zoom link.... [the students] are better at comput-
ers than the rest of us. (T, #1)

After time, stronger methods to engage multiple par-
ticipants were identified. This functioned as a way to sup-
port faculty and trainees in co-creating some learning 
experience, as well as setting the new cultural norms of 
the educational experience.

[The students] decided…if you’re on an outpatient 
block you’re on deck to be called upon. The chief 
[residents] also designated a point person for me 
to ask on the inpatient teams. And someone moni-
tored the chat. So giving people a head’s up, like 
you should be aware you’re going to be one of the 
participants today [during our learning session].” 
(T, #22)
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Theme #5: generating short‑term non‑losses
Continuation of the education mission was a key short 
term non-loss. Even taking different less-polished forms, 
the ongoing delivery of clinical skills education in and 
of itself was attained. That clinical experiences could in 
some way still exist was a source of pride for teachers.

[The students] actually could still continue to have 
some clinical interaction because we knew that the 
primary care doctors were doing a lot of virtual 
visits. (T, #5)

After some trial, error, and time, methods to engage 
more participants were identified. This in turn led to feel-
ings that all were included in the new educational effort.

After repeat experiences we tried new things. We 
decided to have the entire class participate for every-
thing on every question. It was really great because 
now everyone was contributing. (L, #12)

This was sometimes accompanied by the realization 
that online educational activities have certain advantages 
even compared to in-person activities.

The overall reaction [to interactive-video based clin-
ical education] was very positive. And [the students] 
felt like they were really able to focus on their oral 
presentation skills and their clinical reasoning skills. 
Maybe even more so than what they do when they’re 
with a patient. (T, #1)
[The students] had more time than ever to prepare 
for things… they could really take the time to pre-
pare [for] the flipped classroom… There was a lot 
more self-directed learning. (T, #11)
I’ve enjoyed this so much is because … I feel like I’m 
more able to bring in other resources to study (L, #21)

There was recognition that reducing in-person activi-
ties made it easier for some to join educational activities 
that they would have missed if required to be physically 
present.

Sometimes when [residents] were in the hospital 
before and everything was in person, it was impos-
sible to even make it to conference. Now the teaching 
is all there and its 100%. I could just eat lunch and 
beautifully focus on teaching and learning. It makes 
it easier for me to participate. (L, #16)

Theme #6: sustaining improvement and positive 
momentum
Initial efforts transitioned to an emphasis on continuous 
improvement of the use of the new educational technolo-
gies in clinical skills teaching.

Other hurdles have been around some of the physical 
diagnosis rounds. [The medical students] struggled 
with a little bit with the technology in terms of making 
sure that when we played murmurs that everybody 
can hear them. Or that when we play videos, every-
body can actually see the video. And so that that has 
been another big issue we had to overcome. (L, #14)

Once features to increase engagement were identi-
fied, they were more consistently implemented. This was 
thought to drive both attendance and participation.

Virtual learning is actually more effective because 
we get greater attendance and participation. Espe-
cially the chat features. Learners are really willing 
and able to just quickly write something and con-
tribute or show they don’t understand. (T, #22)

The new educational work was codified into new 
learner and clinician roles in the virtual or hybrid envi-
ronment, such as lead discussant, chat moderator, chart 
reviewer, or on-call respondent, integrating the learning 
experience more solidly for all.

The integrated nature of learning was better. We were 
having a case discussion, for instance, and several 
[students] were discussing the case. Another student 
was able to go through the chart. We then didn’t have 
to make guesses about the clinical situation. Students 
were also able to answer details right away. (T, #2)

Theme #7: considering plans for long‑term change
As the uses for interactive video-based clinical education 
became recognized, early plans were developed to iden-
tify changes which might be sustainable over time. There 
was a realization that precious clinical time could be pre-
served through the maintenance of some virtual or asyn-
chronous curricula.

If we can take these videos or video lectures and put 
them outside of the time that we are in the clerkship, 
just to add to the amount of time that we spent in 
the hospital, I think that will make it a much better 
experience. (L, #29)

As part of a desire to reach even more learners, some 
started recording morning reports, grand rounds, or 
teaching sessions. These sessions could now be made 
available to learners who could not attend the first time 
or those who wanted to revisit the session for additional 
learning.

[Teachers] are reaching more people and more 
people now go to report. We are now recording 
reports, which we have never done before. And 
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people are watching them. I think the teaching is 
as good but we are getting more people. (L, #14)

There was also consideration of hybrid options during 
a post- COVID-19 future. Potential for increased use of 
flipped classroom with a reduction in in-person learning 
time was highlighted.

I wonder if there can be a transition from taking 
us out of the clerkships Wednesday mornings and I 
think Thursday afternoons and work more [in clinic] 
Wednesday mornings and then transitioning to a 
more video based learning. (L, #29)

With an eye to the future, participants recognized that 
prior methods of teaching and learning may not have 
been ideal. They were open to employing newer models 
which embed more interactivity with and involvement 
among learners.

When not in the OR, most teaching up to now have 
been one way, mostly lecture teaching. One of the 
things [teachers] are doing is to consider rolling out 
modules with upfront videos they can watch. We can 
then discuss and walk through aspects of the critical 
steps of a procedure. Then we can talk through per-
mutations in an interactive fashion. (T, #9)

Theme #8: adapting to adapting
Throughout this change process, teachers and learners 
continually adapted to the process of adaptation itself. 
The nature of the changes that could happen, as well as 
the pace of those changes, varied.

At the very beginning, when there was a lot of 
unknowns about how [learners] would be able to 
actually transition to a lot of these different compo-
nents. I think that I would have said it would have 
been less effective. But now that we’ve seen a few iter-
ations over the weeks, my guess is that yeah, it rose 
in its effectiveness. (L, #13)

Participants became used to this ambiguity, and accus-
tomed to a rapid pace of change. While initially startling, 
this sometimes served as a forcing function to trial new 
teaching methods, learn from educational failures, and 
share tips with others.

A number of presenters have shared how they 
tried [something] and then [it] didn’t work, and 
then I did this. And [teachers] kind of problem 
solved on their own and shared those tips, and 
[now] we’re trying to send out tips to our faculty 
about things we’ve learned - like how you can do 
this successfully. (T, #5)

This adaptation process helped push teachers and 
learners outside of their comfort zone. This sometimes 
humanized education, with both teachers and learners 
realizing that neither group had all the answers.

The last piece is this idea of offering yourself, I think 
in a very kind of transparent or vulnerable kind of 
way. That, you know, we’re not experts at this and, 
you know, if you have more questions, you really 
need to reach out to us because it’s really hard for us 
to tell if you’re getting it or not. (T, #7)

Discussion
Change is difficult in the best of times. In describing a 
rapid organizational change to clinical skills learning we 
found important parallels, and differences, compared 
with more conventional, staged processes. Important dif-
ferences revealed as part of our investigation were that 
the urgency for change was felt by all and made for a 
rapid alignment of stakeholders and openness to meth-
ods that had been in the wings all along. Also, rather 
than having a strategic vision developed and promoted 
centrally, we found that a consensus as to best meth-
ods emerged from the failures and successes of the early 
efforts. Thus our findings from the pandemic disruption 
to clinical skills education reinforce and supplement the 
notion that change at the level of a curriculum and its 
implementing organization follows consistent patterns, 
providing opportunities for beneficial intervention.

The results of our thematic analysis reveal many 
aspects of change that are consistent with the reports by 
others dealing with pivoting to online learning [26]. These 
include the use of remote synchronous and asynchronous 
educational activities [16, 23, 30], more interactive didac-
tic or case-based teaching sessions [16, 31, 32], replacing 
in-person clinical rotations with clinical telemedicine 
experiences or virtual teaching rounds [30, 33–36], clini-
cal service reconfigurations [30, 37], unexpected learning 
experiences [38], and the need for adaptability [6, 15, 17, 
30, 38–41]. Aligning with prior work, we note that some 
face-to-face activities cannot be effectively replicated in 
the virtual environment, yet we also expect some changes 
to persist past the pandemic [30, 39–42].

We also discovered several aspects of changed behavior 
that have been less widely reported and thus offer novel 
contributions to the literature, including collaborative 
efforts between faculty and trainees to support clinical 
and didactic education efforts, and the importance of 
bidirectional communication during this transition [32, 
43]. There was also a noted differential in technological 
adeptness, likely due in part to prior personal experience 
with technology and in part due to generational differ-
ences, that translated to different levels of influence on 
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the subsequent changes. We also note that the reduc-
tion of in-person activities was in some ways a welcome 
change, and offered even more opportunity for some to 
join synchronous learning. As reinforced by other recent 
findings [26, 44], participants desired to maintain some 
reduction of in-person synchronous learning time post-
COVID, and recognized that traditional methods of 
teaching and learning may no longer be ideal for all edu-
cational experiences.

Our findings can be considered in the context of one 
or more recognized theories of crisis management and 
conventional organizational change. As we coded the 
reports of our learners and educators, we felt that the 
Kotter framework for planned change management made 
for a strong conceptual alignment with the constructed 
themes, and in particular the role of "urgency" in bringing 
about change[45]. Once the urgency was understood, the 
process became about channeling the urgency so as to 
not only mitigate the disruption but also to explore new 
affordances. It might have been expected that because the 
pandemic forced immediate and unanticipated change, 
more explicit crisis management frameworks would have 
been more appropriate [46–49], considering important 
elements such as type of crisis, threat level, degree of 
control, time pressure, and number of response options. 
In a crisis model, response options to approach the prob-
lem typically decrease as the crisis continues [46]. How-
ever, our participants found they sometimes had more 
choice moving forward, by for example engaging train-
ees in needed clinical tasks while working from home 
or including trainees in the process of delivering educa-
tion. While our participants were under time pressure to 
make decisions quickly and without knowing all the facts 
– as would be expected [9, 46]—once the initial push to 
immediately transition to interactive video-based clini-
cal education was complete, they were able to thought-
fully consider what elements worked and what did not. 
In a crisis model, resources are provided abundantly to 
solve the problem [49]. However, our participants were 
encouraged to identify and use existing human capital 
and technological resources rather than being offered 
financing to, for example, outsource transition efforts to a 
for profit education management company.

Moreover, while crisis management often focuses on 
minimizing damage and ensuring organizational survival 
[50], we found evidence that our participants worked 
collaboratively towards a positive outcome by continu-
ally addressing challenges and learning from them. There 
was no sense that the educational mission could or would 
fail. Ultimately, if participants had utilized a crisis man-
agement model, the overarching emphasis is on reac-
tion and restoring the status quo as quickly as possible.
[46–51]. This might have lessened participants capacity 

to use the pandemic crisis as an opportunity to deliber-
ately consider which changes could be beneficial in the 
medium term and should be maintained post-COVID, 
the latter perspective being more consistent with change 
management.

For all the near-heroic efforts put in by educators and 
trainees to keep the ship afloat during this storm, the 
most interesting outcome, yet to be determined, is the 
extent to which Kotter’s markers of success, sustained 
and long-term institutional change, will persist in the 
clinical education of medical students. The clear health-
care response at the time was to quickly adopt a com-
mand and control structure. This did not seem to be the 
response within education which continued a distributed 
model. In this regard, our data suggest both teachers and 
learners have had their eyes opened to new and variable 
ways of doing things all along. While many aspects of 
clinical education will undoubtedly revert to past meth-
ods, educators and trainees alike have come to a set of 
new realizations about optimizing the blend between 
physical and virtual activities and have explored new 
roles for learners.

Limitations and future research directions
This work has a number of limitations. First, we con-
ducted our interviews at a single site early in the COVID-
19 pandemic, thus our participant experiences are not 
reproducible and may not represent the experiences 
of other institutions. Second, because we purposefully 
interviewed teachers and learners across the educational 
spectrum, we captured broad experiences rather than 
the intensive reflections of any particular group. Third, 
our interviews were conducted with quickly recruitable 
volunteer participants, and thus may not be representa-
tive of all teachers and learners throughout our institu-
tion. While many of our participants are in leadership 
roles, we chose not to approach the broader leadership 
of the medical school such as the Deans of the under-
graduate or postgraduate programs in order to focus on 
front-line educators and learners. Thus, while we chose 
to focus on trainees and clinical educators, we are limited 
in our understanding of how attempts to actively man-
age change were navigated at the highest levels of insti-
tutional leadership. In the future, the degree of education 
leaders buy-in to the changes made may determine the 
extent of their long-lasting effect. However, more recent 
work suggests that healthcare C-suite leadership response 
to the pandemic may also align with Kotter’s change 
management model; thus our findings are likely com-
plementary [45, 52]. We also note that interviews were 
conducted during the early stages of the pandemic while 
rapid change was ongoing, thus outcomes and lessons 
learned likely continued to adapt. We also acknowledge 
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that the Kotter framework informs but does not com-
pletely explicate our themes. Future research should 
investigate the role that educators and students have in 
effecting change, as our work points to them having more 
power than perhaps previously understood. Additional 
work might address whether there was a change in the 
quality of clinical education as a result of the pandemic. 
Finally, studies could test the necessity of all eight Kotter 
stages in situations with natural urgency and a more dis-
tributed decision making model, which might align with 
a more contemporary clinical care structure.

In summary, our findings suggest that crisis-induced 
change and planned change show significant homology 
in the overall process but differ in emphasis, with some 
aspects being paradoxically easier during the crisis. The 
story remains to be told as to which changes will be con-
tinued but clearly a unique set of circumstances created a 
context where change became possible.

Conclusion
We used a phenomenologic paradigm eventually informed 
by a change management framework to understand how 
an academic medical center navigated an extremely rapid 
and unexpected transition to a new method of clinical 
education. Our findings extend prior literature by offering 
an understanding of how standard principles of change 
management relate to crisis adaptation, changing the 
order and importance of some of the stages of rational 
change. Disruptive change in time of crisis can lead to 
opportunities when systems adapt effectively.
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