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Abstract

Introduction: In response to the COVID-19 pandemic, educators have
increasingly shifted delivery of medical education to online/distance learning.
Given the rapid and heterogeneous nature of adaptations; it is unclear what
interventions have been developed, which strategies and technologies have
been leveraged, or, more importantly, the rationales given for designs. Capturing
the content and skills that were shifted to online, the type of platforms used for
the adaptations, as well as the pedagogies, theories, or conceptual frameworks
used to inform the adapted educational deliveries can bolster continued
improvement and sustainability of distance/online education while preparing
medical education for future large-scale disruptions.

Methods: We conducted a scoping review to map the rapid medical educational
interventions that have been adapted or transitioned to online between
December 2019 and August 2020. We searched MEDLINE, EMBASE, Education
Source, CINAHL, and Web of Science for articles pertaining to COVID-19, online
(distance) learning, and education for medical students, residents, and staff. We
included primary research articles and reports describing adaptations of
previous educational content to online learning.

Results: From an initial 980 articles, we identified 208 studies for full-text
screening and 100 articles for data extraction. The majority of the reported
scholarship came from Western Countries and was published in clinical science
journals. Cognitive content was the main type of content adapted (over
psychomotor, or affective). More than half of the articles used a video-
conferencing software as the platform to pivot their educational intervention
into virtual. Unfortunately, most of the reported work did not disclose their
rationale for choosing a platform. Of those that did, the majority chose
technological solutions based on availability within their institutions. Similarly,
most of the articles did not report the use of any pedagogy, theory, or framework
to inform the educational adaptations.

Résumé

Introduction : En réponse a la pandémie de la COVID-19, I'enseignement médical a été
progressivement déplacé vers I'espace virtuel. Compte tenu de la rapidité et de
I'hétérogénéité des adaptations opérées, nous n’avons qu’une idée peu précise des
activités éducatives élaborées, des stratégies et des technologies mobilisées et, plus
important encore, des raisons avancées pour les motiver. Une meilleure connaissance
du contenu et des compétences dont I'enseignement a été transféré en ligne, du type
de plateformes utilisées pour le virage, ainsi que des pédagogies, des théories ou des
cadres conceptuels utilisés pour guider les activités éducatives adaptées soutiendrait
une amélioration continue et la pérennité de I'enseignement a distance, tout en
préparant la formation médicale a de futures perturbations d’envergure.

Méthodes : Nous avons effectué une revue exploratoire pour recenser les activités
éducatives en médecine qui ont été expéditivement adaptées ou transposées en ligne
entre décembre 2019 et aolt 2020. Nous avons interrogé les bases de données
MEDLINE, EMBASE, Education Source, CINAHL et Web of Science a la recherche
d’articles portant sur la COVID-19, sur I'apprentissage en ligne (a distance) et sur la
formation des étudiants en médecine, des résidents et du personnel enseignant. Nous
avons inclus des articles de recherche originale et d’autres décrivant I'adaptation de
contenus éducatifs a I'apprentissage en ligne.

Résultats : Des 980 articles trouvés, nous avons sélectionné 208 études pour un
examen du texte intégral et 100 articles pour une extraction de données. La plupart
des travaux provenaient de pays occidentaux et ont été publiés dans des revues
médicales. Le type de contenu adapté était principalement cognitif, dans une moindre
mesure psychomoteur ou affectif. Plus de la moitié des articles présentaient un logiciel
de visioconférence comme plateforme utilisée pour transposer des activités
éducatives en mode virtuel. Malheureusement, la plupart des études ne précisaient
pas les raisons justifiant le choix de plateforme. Celles qui 'ont fait indiquaient
majoritairement que les solutions technologiques avaient été choisies en fonction de
leur disponibilité au sein de I’établissement. De la méme maniére, seulement une
poignée d’articles font état de I'utilisation d’une pédagogie, d’une théorie ou d’un
cadre pour guider les adaptations pédagogiques.
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Introduction

As is well-known, the COVID-19 pandemic became a
disruptive event that has impacted all areas of social life.
The impact of this pandemic on education at large, and
particularly on medical education, cannot be under-
estimated. As recent scholarship has shown, most
pivoted their educational
deliveries from classroom-based learning to virtual spaces,
including replacing clinical placement based learning with
alternate remote, asynchronous approaches.! By some
accounts, 94% of student population was affected.? Certain
mandated non-pharmaceutical interventions (NPI) to curb
the spread of the virus (e.g., social distancing), changed the
delivery of educational content and skill acquisition at all
levels of medical training; making rapid distance models of
education via digital platforms compulsory to address
these challenges.>*®

educational institutions

In the face of widespread global COVID-19 morbidity and
mortality, educationalists in the medical education
continuum, were forced to re-design, develop, adapt and
implement new educational interventions via online
models. Although in most cases these interventions were
primarily online, some of them followed hybrid models of
learning.®” The use of hybrid models of education, such as
flipped classrooms, or the use of digital technologies in
medical education and residency are not new, having well-
established best practices for content development and
delivery.® However, the speed, scope and depth of changes
prompted by the COVID-19 crisis was unparalleled.
Consequently, educators and educational institutions had
to rapidly pivot their content and delivery formats,
including examinations, and evaluations to these new and
adapted interventions.®

This scoping review aims to map the extent of rapid
educational adaptations to on-line learning formats in
medical education as a response to the first wave (March
2020 -September 2020) of NPI’s public health policies for
the COVID-19 pandemic. We focus on this particular
moment in time as the reporting of these adaptations
during the first months of the crisis likely informed the
scholarship available for educators for further adaptations
of educational programs from September 2020 onwards.
We focused on rapid educational adaptations as we
wanted to share the type of evidence available to pivot
educational deliveries, should it be needed after the
pandemic. Through this scoping review, we also aim to
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identify the theoretical frameworks and concepts that
informed the selection of content and skills in these rapid
educational considering the ongoing
epidemiological uncertainties of COVID-19 variants, and an

adaptations,

emergent global awareness of the disruptive potential of
infectious diseases, which may lead to new waves of
educational and economic disruptions.

Responses to these types of crises may fuel further
normalization of hybrid models of education with a high
degree of technology-based delivery and interactions
amongst educators, students, and institutions. As such, this
scoping review presents the evidence available for the
rapid adaptation to online educational interventions,
which could help guide medical education for future
technological and social disruptions.

Methods

This study followed the six-stage model for scoping reviews
proposed by Arksey and O’Malley:° (i) Identifying research
questions, (ii) Identifying relevant studies, (iii) Study
selection, (iv) Charting the data, (v) Collating, summarizing,
and reporting results, and (vi) consultation exercise
(optional). The research team was interested in doing a
final consultation with stakeholders in charge of the rapid
pivot process of educational interventions. However, we
decided not to engage in stage VI of Arksey and O’Malley’s
framework because of the time constraints and time
limitations associated with delivering educational offerings
in the middle of a global pandemic. Our consultation would
have put more pressure on an already strained population.

The methodology was further guided by the Preferred
Reporting Items for Systematic Reviews and Meta-Analysis
protocols extension for Scoping Reviews (PRISMA-ScR)
framework.!! The overall aim of this study was to map the
rapid educational interventions that were adapted for,
and/or transitioned to, online education during the first
wave of the COVID-19 pandemic.

Identifying the research questions

The research questions guiding this study were: 1) What
are the of the preliminary online
adaptations of medical education in response to COVID-
19? 2) What are the characteristics of the delivery format
used (e.g., podcast, lectures, conferencing,
synchronous or asynchronous)? 3) What educational

characteristics

video

pedagogies, theories, or conceptual frameworks (adapted
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or not adapted) informed the approach used in the
adaptations?

Identifying relevant studies

The literature search was performed by an information
specialist (KF) in August 2020 across five databases:
Medline MEDLINE(R) ALL (OvidSP), Embase (OvidSP),
CINAHL (EBSCOHost), Education Source (EBSCOHost), and
Web of Science. Studies were identified using a
combination of each of the databases’ unique subject
headings and keywords, when applicable. Main concepts
searched were “e-learning”, “medical education” and
“COVID-19,” but multiple variations of these concepts were
used in the search strategy, see Appendix A for the Medline
search strategy. To be included in the results, articles must
have been published in English or Spanish in a peer-
reviewed journal between December 2019 and August
2020. This timeframe was used to capture articles
pertaining broadly to the “First Wave” of the COVID-19
pandemic, acknowledging that the exact timing,
epidemiological progression, and societal response to the
pandemic varied significantly across global and regional
geography. We focused on articles from the “first wave” as
this was the evidence available for educators to design
their educational deliveries from September 2020
onwards. A total of 884 articles were identified and
exported (Veritas Health
Innovation Ltd.) for management and screening by the
study team.

into Covidence software

Relevant studies were identified through a two-stage
process of title and abstract screening, followed by the full-
text review of articles. Overall inclusion criteria were
framed by (i) Population, (ii) Concept, (iii) Context and (iv)
Evidence Source. (i) Population: Studies referring to
education for medical students, residents, or medical
school faculty, (ii) Concept: Educational adaptations
described must have involved online, distance, or web-
based learning, (iii) Context: Interventions or prescriptions
must have described adaptations of pre-existing
educational content only, and (iv) Evidence Sources:
original research articles, including innovation papers, that
described specific online adaptations of an educational
intervention due to COVID-19 were included.

Study selection

After the removal of duplicate references, 827 articles
were identified for title and abstract screening (completed
by CR and JC). We followed a team-screening process.
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Inclusion discrepancies among the two initial reviewers
were resolved by consensus and, where necessary, the
addition of a third reviewer (DR). In the second stage of
review, 230 full-text articles were divided among four
reviewers (CR, JC, DR, and JT). Each full-text article was
screened by two reviewers and any inclusion discrepancies
were resolved by consensus among the full team. During
full-text review, commentary articles, systematic review
articles, and articles that referred only to clinical practice
implications were excluded from the final sample. See
Figure 1 for a diagram of the study flow.

)
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Figure 1. Diagram of study flow through different phases of the
review

Charting the data

Data charting was completed using a Google Sheets
template to allow for collaboration between team
members. The data charting form was created by initially
identifying variables that would help address our research
questions. Specifically, we focused on the characteristics of
the online adaptations such as type of journal in which it
was published (e.g., medical education, or clinical journal),
area of medicine for the adaptation (e.g., basic science or
clinical science), and type of content that was adapted
(e.g., cognitive, new knowledge and understanding;
psychomotor, technical skills; or affective content, keeping
students connected during NPl implementation).
Furthermore, we captured the format used to deliver the
educational adaptations (Podcast, Videos, Video
conference platform), and whether it was reported that
any educational pedagogy or framework informed the
adaptation to online deliveries (i.e., instructional design).
Following practices used in previous scoping review
protocols,’>** we also collected publication year,
geographical location where the research was produced,
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type of population addressed (e.g., Medical Student,
Resident, Fellows), although these variables did not directly
align with the research questions.

Each of the articles was dual extracted in successive passes.
First data extraction pass was completed by one reviewer
(JT) assessing each full-text article for key variables of
interest outlined before. Once completed, a second
reviewer (JC) did the same process with all articles. Any
contradictions or incongruencies in the extracted data
were resolved by a third reviewer (DR or CR).

As an iterative process, while charting the data, the team
identified the opportunity to capture the rationale for
choice of online learning platform(s). We were interested
in highlighting whether the decisions were made based on
convenience of having access, the platform usability, or any
other potential variable. We brought in a new RA whose
focus was to go through all the articles extracting this
variable. The new RA was trained by a member of the
research team (JT) whose supported a dual extraction
process for 20% of the articles. The new RA extracted the
“rationale of choice” from the remaining articles.

Last, we did not conduct a critical appraisal of the identified
articles, as our goal was to identify the types of evidence
available, and how educational adaptations were being
conducted in Medicine.

Collating, summarizing, and reporting the results

Through the data charting, the research team also defined
the list of values for each of the variables extracted. To do
so, a member of the research team (JT) had the first pass
through the data suggesting potential values for each
variable. JC, CR, and DR (who are formally trained health
professions education scientists) confirmed or suggested
refinements based on the research questions, or the
language more relevant within the medical education field.
Additional key values were collapsed into general
categories for simplified analysis by MI and JT, including
article place of origin grouped by continent, and area of
medicine for adaptation (Clinical) grouped into ‘Surgical’
and ‘Non-Surgical’ specialties. Charted data was exported
into Microsoft Excel for descriptive analysis of the final
sample, including frequencies, percentages, and cross-
tabulations.

Results

The full-text review stage yielded a final sample of 100
articles for data extraction, charting and analysis. See
Appendix C for all articles extracted in the final analysis.

Geographical participation

Our sampled articles show that most of the reported
scholarship came from Western countries. Data shows that
most articles during the first wave of the pandemic was
dominated by North American authors with 62%, followed
by Asian and European authors with 18% and 13%
respectively. The remaining 7% was represented by
authors located in Australia and New Zealand, Africa, and
Latin America (see Appendix B, Table D-1).

Distribution of content in Clinical Journals vis-a-vis Med Ed
Journals

Our sample of selected articles reveals that the majority
(60%) of educational adaptations during the first wave of
the COVID-19 pandemic were reported in clinical journals,
while 39% were reported in medical education journals
(see Appendix B, Table D-2).

Interventions: area of medicine addressed in the
adaptation.

We report the area of medicine addressed in the adaption
in two levels. The first level (higher) was whether the
educational intervention aimed to deliver basic science
content, or clinical science. Our data shows that 78% of our
sample was focused on clinical sciences while only 14% of
the sample targeted basic sciences (see Appendix B, Table
D-3).

The second level of analysis was focused on the clinical
science articles only, which were further categorized as
surgical and non-surgical using definitions from the
American College of Surgeons.>**In our sample, only 30.8%
of the articles belonged to surgical specialties, while 69.2%
referred to non-surgical specialties (see Appendix B).

Population targeted

From the articles reviewed, the majority of the articles
referred to interventions tailored for residents (39%).
Furthermore, 38% of the articles referred to work oriented
towards medical students, while 10% of the articles
reviewed referred to interventions for faculty, and a similar
proportion for fellows (13%) (see Appendix B, Table D-4).

aFourteen specialties are considered surgical: cardiothoracic surgery, colon and rectal surgery, general surgery, gynecology and obstetrics, gynecologic oncology, neurological
surgery, ophthalmic surgery, oral and maxillofacial surgery, orthopaedic surgery, otorhinolaryngology, pediatric surgery, plastic and maxillofacial surgery, urology, and vascular

surgery.
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Cross tabulation “Area of Medicine addressed in the
adaptation” with “population targeted”

Cross tabulating the data of “area of medicine addressed in
the adaptation” by “population targeted” (type of
learner/trainee addressed), we noticed that for medical
students, 34.1% of the reported work was not specific to
surgical or non-surgical specialties. Analyzing residents and
medical students together, the majority of the reported
work referred to non-surgical specialties.

For faculty, although the number of articles referring to this
population was small (n = 10), over half of the reported
work was not specific to surgical or non-surgical specialties.
Regarding fellows, the number of articles is also small (n =
15), and the majority of the work was non-surgical (66.7%).

What type of content was adapted online?
We analyzed our sample to determine the type of content
that was addressed on the reported interventions.

In our sample, the majority of the reports were solely on
cognitive areas (n = 84); whereas only five articles focused
on affective content, and 8 on psychomotor skills (see
Table 1).

Table 1. Sample content (i.e., cognitive, psychomotor, affective)
distribution

Content % of articles # of articles
Cognitive 84% 84
Psychomotor 1% 1

Affective 1% 1
Unspecific 3% 3

Cognitive + Psychomotor 7% 7

Cognitive + Affective 4% 4
Psychomotor + Affection 0% 0

Digital platforms used as a delivery format

We analyzed what type of platforms were used to deliver
educational experiences during the period of March to
September 2020. Our data shows that 52% of the articles
used Zoom, Microsoft Teams, or WebEx divided as follow:
Webex (10 %), Zoom (86 %), Others (4%). There were a 16%
of the articles that reported using the university supported
Learning Management System, and a 12% that used a
combination of the previously mentioned online platforms

Table 2. Platform category

and social medical services such as WhatsApp, Facebook
groups, Twitter, or Face Time. There was a 5% of the
articles that used clinical APPs (Jabber App, Haiku, Canto,
Doxymity, Telemedicine), while 4% used social networking
platforms (YouTube, WhatsApp, Google Hangout) (see
Table 2: Platform category, for further details).

Rationale of the platform selection

As part of the data charting process, the research team
decided to extract whether the article reported their
rationale for choosing a platform, and what type of
rationale was offered. From our sample, 52% of the articles
did not provide any rationale for the online platform
chosen, making the lack of rationale the most common
occurrence in the literature.

From those who reported a rationale, 15% of the articles
reported functionality as the rationale:

Real-time display of presentation slides, ease of
internet connectivity, ease of use on lap-tops and
mobile phones, as well as the ability to record for
subsequent playback.*

Another 15% reported choosing the platform because it
was approved by their institution and met the security
requirements:

Easy interface, accessible outlets, collaborative
platform, and its integrated, secure cloud systems
used by our health care system.’®

Another 4% of articles reported choosing a platform based
on public health regulations, that is, ‘social/physical
distancing’ requirements. The remaining portion of the
sample (7%) referred to popularity, or mixed rationales:

Work within what was available to us and our
students.?”

Available to all at no cost, and easily found in the
application list for Gmail users.*®

Platform category

% of # of
articles | articles

Institutional/Clinical - Clinical/Virtual Care App (Jabber App, Haiku, Canto, WebEx, BlueJeans, Doxymity, Telemedicine) 5% 5
Institutional/Clinical - Course Management (Google Classroom, Virtual learning Environment, Canvas) 3% 3
Institutional/Clinical — Mixed 6% 6
Institutional/Clinical - Video Conference (Microsoft Team, WebEx, Google Form, Zoom) 52% 52
Institutional/Clinical — unspecified (University Website, Web-based technologies, Virtual Platform) 16% 16

Public — Other (Podcast)

2% 2
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Informing educational pedagogy/theory/framework for
the adaptation: instructional design

The data shows that most of our sample did not outline or
provide information regarding the instructional design
model used to inform the interventions/adaptation (Table
3). From the articles that did provide a rationale, flipped
classroom was the most common educational approach
used (10%) (see Appendix B for descriptions, and Table 4
for the distribution of each design).

Table 4. Informing educational pedagogy/theory/framework for
the adaptation: instructional Design
Instructional Design

% of articles # of articles
74% 74

1%
2%
1%
1%
2%
1%
1%

Unspecified

Blended learning theory

Cognitive apprenticeship Model

Social learning

Blended Sync & A-sync model
Peer-to-Peer Learning

Constructivist Framework

RIRr[N|Rr[R|N| -

Kotter’s change management
model

1% 1
10% 10

Government Provided Platform

Flipped Classroom Model

Discussion

Our results showed that most of the evidence available was
developed in Western Countries. However, due to our
inclusion criteria around language (only including articles in
English and Spanish), these results were somewhat
expected. We also captured the type of journal where the
evidence was published, showing that the vast majority
was reported in clinical science journals (instead of Medical
Education journals). This finding is noteworthy as the style
of reporting varies drastically between those two spaces.
This variation made it difficult to identify and categorize
basic and essential descriptors for a scoping review
exercise, such as targeted populations, types, and content
of interventions and planforms used to deliver the
interventions in a systematic manner. Medical education

38

Public - Social Networking (YouTube, WhatsApp, Google Hangout) 4% 4
Mixed - Institutional & Public (Zoom/FaceTime, Facebook Group/Video Lecture, Zoom/Twitter/Google Sheet, Zoom/WhatsApp,

. 12% 12
Microsoft Team/Phone Call)

Table 3. Rationale for platform use journals provided a structure that facilitated rapid
Eationalelionise colcifaiiclesll Wnlofaniicles reporting of interventions in a legible manner, but even
Mixed Rationale 7% U then, reporting was often incomplete. Because of the lack
Approved/Compliant/Existing 15% 15 ’ p ) g ] ] P - )
Availability/Popularity 5% 5 of specification, the information available in the selected
Public Health Reg/Maintain Education | 4% articles was insufficient to categorize all the data captured
Unspecified 52% 52 across our search strategy. Our results also show that from
Platform Functionality 15% 15 those articles in a clinical science journal only 31% were
New Technology/Novel Platform . T . .
Created e/ 2% 2 from surgical specialities, which suggests that there might

be some limitation(s) in adapting clinical educational
deliveries to online learning.

Not surprisingly, we also noticed that most of the targeted
population in the educational adaptations where medical
students and residents (77%). These populations were
completing a structured curriculum that needed to be
adapted due to the NPIs, therefore, the context was
adequate for doing scholarly work around the adaptation.

Interestingly, when cross-tabulating the data between
“Area of Medicine for adaptation” and “Population
targeted,” results showed that the majority of the articles
had focused on non-surgical specialties for residents and
medical students, further reinforcing the existence of
potential limitation(s) to pivot surgical-clinical educational
deliveries.

Regarding the type of content that was adapted, our results
show that the majority of the work focused on cognitive
areas. This is worth highlighting as the heavy focus on
clinical sciences found in our sample could have suggested
a more even distribution among cognitive, psychomotor,
and affective content. However, given the intrinsic
limitations of online learning, it was somewhat expected
that the majority of our sample would address cognitive

content.

The analysis of the type of platforms being used showed
that majority of the articles disclosed using a video-
conference platform for the adaptation. Interestingly we
also noticed that articles reported having used a
the institutionally supported
platforms and social medica services, which triggered the

combination between
question to determine if there was any rationale provided
for the choice of platform used to adapt their educational
deliveries. Unfortunately, our data shows that the majority
of the articles reviewed did not provide any rationale for
having chosen a platform to use, which limits the
opportunities for other researchers in the field to replicate
this work.
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The last layer of analysis was to determine what kind of
educational pedagogy/theory/framework were used to
inform the online adaptations. Similarly, to the rationale
for platform selection, the majority of the articles reviewed
did not report having informed their adaptation work via
any educational pedagogy theory of framework. However,
it is important to highlight that for the remaining articles
providing a rationale, we encountered a variety of
educational models and frameworks suggesting that there
is no one-size-fits-all solution when it comes to designing,
selecting, and implementing educational adaptations in a
time of crisis. The educational models and frameworks
chosen were tailored to the content that was intended to
be delivered and the targeted population.

What is concerning from these results is the lack of
information reported in the COVID-19-related work, which
does not align with best practices for reporting educational
work. This threatens the reproducibility of these
interventions, which in these scenarios should have been
the main priority. As educational and hospital institutions
are looking for guidance on how to prepare themselves for
future academic year, the reported work offered little
details to facilitate reproduction.

Limitations

The main limitation of this work was the time in which the
review was being conducted. The research team did not
anticipate the multiple subsequent COVID waves, which
limited the opportunity to complete this work at a much
earlier time. We also acknowledge that the multiple
pandemic associated responsibilities might have prevented
educators and researchers from publishing their
educational adaptations. The data presented here might
present only a portion of the work that was done. Last, we
realized that rapid educational adaptations might need a
different guiding framework around how to report them.
The lack of a standardized framework for reporting rapid
adaptations created some challenges when defining the
values that each of the extracted variables could take.

Conclusion

Our data revealed that there were several limitations in the
reporting across all interventions captured by our
methodological strategy. As shown here, essential
information, such as the specific characteristics of
populations targeted by the interventions, their total
numbers, adjustments to the content of specific areas -
cognitive, skills or affective content, and the evaluation of
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learning outcomes were under-reported, and at times fully
absent from the reports. Equally concerning was the
absence of clearly identifiable concepts and theoretical
frameworks to ground the interventions in terms of
content and format of delivery. While most of the reports
contained explanation regarding the rationale for selecting
digital platforms and other tools, the explanations were
mostly focused on the features of the tools (e.g.,
interactive features, video-conferencing capabilities). In
other words, they failed to provide the necessary
grounding of the theoretical underpinnings between
education and digital technologies.!”*® It is possible that
providing the list of features of the technological tools
utilized to deliver education was perceived to suffice as an
explanation for the decisions made to design the
educational adaptations. However, without careful
consideration of the effects that the format of delivery has
on the curricular design and content of the educational
interventions, the listing of the technological features is
insufficient to allow others to replicate this work. Authors
must report their conceptual apparatus, their conceptual
and methodological assumptions and the basic information
that describes educational interventions. Only then, we can
build robust educational models that build on the
pragmatic content that busy clinical educators and other
develop at time.

It is for this reason that we suggest that journals in the field
develop clear guidelines for reporting rapid pragmatic
interventions where explicit questions help the authors
identify: 1) theoretical bodies informing their applied work;
2) the rationales that inform their methodological choices;
3) clear details on the curricular design in terms of content,
the format of delivery and the epistemological connections
between the former and the latter; and 4) details for
reproducibility  utilizing PICO or other reporting
frameworks. Of course, the poor reporting that took place
during the timeline analyzed here was caused by the need
to socialize ideas rapidly in a fast-evolving crisis — more
than the need to advance complex and replicable
interventions. Having said that, there were a handful of
completed reports published in high-ranking medical
education journals. It appears that, in these cases, the
journals produced a reporting framework with guided
sections for authors that may have facilitated the
identification of some elements of PICO (Population,
Intervention, Comparison and Outcomes) in the
interventions reported.
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Nowadays, when selecting a technological solution to
deliver educational experiences, educators are presented
with balancing a compromise between availability and
engagement. In the past, there was a lack of availability of
technological solutions due to the schedule nature of the
educational opportunities. Currently, there is wide access
to technologically supported material,
however the trade-off is on how to best engage and

educational

captivate the audience, which tends to replicate the old-
trades of theatre-based teaching. Thus, it is as important as
it was before to comprehensively report the decision-
making process that drives educational interventions. Only
this way will we be able to identify best practices in this
new modality.
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Appendix A. MEDLINE Search strategy

Search performed originally June 22, 2020 and updated August 31, 2020
MEDLINE(R) ALL (Ovid, 1946 to June 16, 2020)

1. coronavirus/ or betacoronavirus/ or coronavirus infections/

2. (nCoV* or 2019nCoV or 19nCoV or COVID19* or COVID-19* or COVID or SARS-COV-2 or SARSCOV-2 or SARSCOV?2 or Severe
Acute Respiratory Syndrome Coronavirus 2 or Severe Acute Respiratory Syndrome Corona Virus 2).ti,ab,kf,nm,ot,ox,rx,px.

3. ((new or novel or "19" or "2019" or Wuhan or Hubei or China or Chinese) adj3 (coronavirus* or corona virus* or
betacoronavirus* or CoV or HCoV)).ti,ab,kf,ot.

4. ((coronavirus* or corona virus* or betacoronavirus*) adj3 (pandemic* or epidemic* or outbreak* or crisis*)).ti,ab,kf,ot.
5. ((Wuhan or Hubei) adj5 pneumonia).ti,ab,kf,ot.

6.0r/1-5

7. exp Education, Medical/

8. Students, Medical/

9. ((medical* or medicine? or clinical*) adj2 (educat* or train* or student* or curricul*)).ti,ab, kf.
10. (resident? or fellow* or intern?).ti,ab,kf.

11. (UGME* or PGME*).ti,ab,kf.

12. exp Physicians/

13. Faculty, Medical/

14. exp Medical Staff/ or personnel, hospital/

15. (general practitioner*® or clinician* or physician* or doctor*).ti,ab,kf.

16. (surgeon® or psychiatrist* or radiologist* or obstetrician* or gyn?ecologist* or an?esthesiologist* or dermatologist* or
oncologist* or rheumatologist* or neurologist* or pathologist* or p?ediatrician* or cardiologist* or urologist* or geriatrician*
or gerontologist*).ti,ab,kf.

17. ((medical* or clinical* or healthcare* or health-care*) adjl (staff* or personnel* or professional* or practitioner* or
worker*)).ti,ab,kf.

18. or/7-17
19. Education, Distance/
20. Computer-Assisted Instruction/

21. (e-education* or e-instruction* or elearning or e-learning or e-train* or e-curricul* or e-program* or m-learn*or
telecourse* or tele-course*).ti,ab,kf.

22. ((online* or virtual* or internet* or web* or distanc* or computer* or electronic* or remote* or mobile*) adj3 (class or
classes or classroom™* or class-room* or course* or learn* or teach* or educat* or training or curricul* or instruction* or
tutorial* or seminar* or workshop* or work-shop*)).ti,ab,kf.

23. webinar*.ti,ab,kf.
24. videoconferencing/ or webcasts as topic/
25. webcast/

26. (videoconferenc* or video conferenc* or webcast* or web cast* or audioconferenc* or audio conferenc* or podcast® or
videocast* or video cast* or webcast* or web cast*).ti,ab,kf.

27.0r/19-26

28. 6 and 18 and 27

29. limit 28 to yr="2019 -Current"
Results: 143 references retrieved

August: 359 references retrieved
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Appendix B. Additional Tables

Table A. Distribution of surgical specialties

Surgical (Specific Field)

Total # of articles

Total out of 100 articles

Clinical Science out of 78 articles

Plastic Surgery 2 2.00% 2.56%
Orthopedics 3 3.00% 3.85%
Surgery 9 9.00% 11.54%
Head & Neck Surgery 1 1.00% 1.28%
Dermatology surgery 1 1.00% 1.28%
Neurosurgery 2 2.00% 2.56%
Anesthesiology 2 2.00% 2.56%
Cardiothoracic 1 1.00% 1.28%
Emergency Medicine 3 3.00% 3.85%
Sum 24 24.00% 30.77%

Table B. Distribution of non-surgical specialties

Non-Surgical (Specific field) Total # of articles Total out of 100 articles Clinical Science out of 78 articles
Neurology 7 7.00% 8.97%
Cardiology 1 1.00% 1.28%
Dermatology 5 5.00% 6.41%
Otolaryngology 2 2.00% 2.56%
Clinical Science 8 8.00% 10.26%
Paediatric 3 3.00% 3.85%
Anatomy 1 1.00% 1.28%
Oncology 2 2.00% 2.56%
Allergy and Immunology 1 1.00% 1.28%
Geriatric Psychiatry 2 2.00% 2.56%
Geriatrics 2 2.00% 2.56%
Radiology 6 6.00% 7.69%
Psychiatry 3 3.00% 3.85%
Ophthalmology 1 1.00% 1.28%
Primary Care 1 1.00% 1.28%
Internal Medicine 1 1.00% 1.28%
Endocrinology 1 1.00% 1.28%
Pathology 2 2.00% 2.56%
Regenerative Medicine 1 1.00% 1.28%
Infectious Diseases 1 1.00% 1.28%
Gastroenterology 1 1.00% 1.28%
Radiation Oncology 1 1.00% 1.28%
Histopathology 1 1.00% 1.28%
Sum 54 54.00% 69.23%
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Table C. Models of educational interventions and definitions

Type of Model

Definition

Kotter’s Change Management
Model

Design to: "(a) create urgency; (b) form a guiding coalition; (c) create a vision; (d) communicate the vision; (e)
remove obstacles; (f) create short-term wins; (g) build on the change, and (h) institutionalise new approaches"
Bloom's taxonomy & active learning also mentioned

Constructive Framework
Model

Built upon faculty members' existing facilitation and teaching skills and highlighted their transferability

Peer-to-Peer Model

Mimic face-to-face workshop by using Zoom with breakout rooms

Flipped Classroom Model

Enabled a mix of asynchronous and synchronous learning because learners could complete parts of the
curriculum at their own pace (based on their own understanding or because of scheduling constraints)

Cognitive Apprenticeship
Model

Modelled a short presentation on how to write high quality MCQs, then used coaching, and scaffolding, then
'articulation' and 'exploration' steps for learners to create their own MCQs.

Table D-1. Geographical distribution of the sample.

Countries of Origin Percent of Total Sample # of articles
North America 62% 62
South America 2% 2
Europe 13% 13
Australia/Oceania 3% 3
Asia 18% 18
Africa 2% 2

Table D-2. Journal types
Journal Types Percent of Total Sample # of articles
Clinical 60% 60
Medical Education 39% 39
Other 1% 1

Table D-3. Area of Medicine
Areas of Medicine Percent of Total Sample # of articles
Basic Science 14% 14
Clinical Science 78% 78
Unspecified 8% 8

Table D-4. Population targeted in the sample.

Population Percent of Total Sample # of articles
Undergraduate 38% 38
Residents 39% 39
Fellows 13% 13
Faculty 10% 10
Number of participants Percent of Total Sample # of articles
Reported 42% 42
Did not report 58% 58
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Appendix C. Articles extracted for final analysis

1. Agarwal S, Sabadia S, Abou-Fayssal N, Kurzweil A, Balcer LJ, Galetta SL. Training in neurology: flexibility and adaptability of a
neurology training program at the epicenter of COVID-19. Neurology. 2020; 94(24), e2608—e2614.
https://doi.org/10.1212/wnl.0000000000009675

2. Aghakhani K, Shalbafan M. What COVID-19 outbreak in Iran teaches us about virtual medical education. Med Educ Online.
2020;25(1), 1770567. https://doi.org/10.1080/10872981.2020.1770567

3. AlGaeed M, Grewal M, Richardson PK, Leon Guerrero CR. COVID-19: neurology residents’ perspective. J Clin Neurosci. 2020;78,
452-453. https://doi.org/10.1016/j.jocn.2020.05.032

4. Ali SR, Dobbs TD, Whitaker IS. Webinars in plastic and reconstructive surgery training: a review of the current landscape during
the COVID-19 pandemic. J Plast Reconstr Aesthet Surg. 2020;73(7), 1357-1404. https://doi.org/10.1016/j.bjps.2020.05.038

5. Almarzooq ZI, Lopes M, Kochar A. Virtual learning during the COVID-19 pandemic. J Am Coll Cardiol. 2020;75(20), 2635—-2638.
https://doi.org/10.1016/].jacc.2020.04.015

6. Ashrafzadeh S, Imadojemu SE, Vleugels RA, Buzney EA. Strategies for effective medical student education in dermatology during
the COVID-19 pandemic. J Am Acad Dermatol. 2020;84(1), e33—e34. https://doi.org/10.1016/j.jaad.2020.08.068

7. BandiF, Karligkiotis A, Mellia J, et al. Strategies to overcome limitations in otolaryngology residency training during the COVID-19
pandemic. Eur Arch Otorhinolaryngol. 2020;277(12), 3503—3506. https://doi.org/10.1007/s00405-020-06228-9

8. Bari A. Dermatology residency training in COVID-19 pandemic: transition from traditional to online teaching. J Coll Physicians Surg
Pak. 2020;30(Supp2), S63-S66. https://doi.org/10.29271/jcpsp.2020.Suppl.S63.

9. Bhargava S. Online classes for medical students during COVID-19 pandemic: through the eyes of the teaching faculty. J Res Med
Dent Sci. 2020;8(4), 189-192.

10. Bhashyam AR, Dyer GSM. “Virtual” boot camp: orthopaedic intern education in the time of COVID-19 and beyond. J Am Acad
Orthop Surg. 2020;28(17), e735—e743. https://doi.org/10.5435/jaaos-d-20-00559

11. Birch E, de Wolf M. A novel approach to medical school examinations during the COVID-19 pandemic. Med Educ Online.
2020;25(1), 1785680. https://doi.org/10.1080/10872981.2020.1785680
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