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Abstract

Although the COVID-19 pandemic has quickly prompted medical schools and students around the world to transition from their
traditional classrooms to web-based learning, the global crisis has inspired the development of innovative e-learning solutions
that use existing technology and other web-based tools to continue nurturing the education of medical students while ensuring
the public health and safety of both students and faculty members alike. Through the perspective of medical students, we share
how the COVID-19 pandemic hasimpacted and transformed small team—based learning in medical education; changed objective
structured clinical exam evaluations and the practice of clinical skillsthrough telemedicine; and nurtured nationwide, web-based,

student-led initiatives for community outreach, telehealth, and medical services.
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Introduction

In today’s day and age of innovative technology, the urgency
and necessity of socia distancing during the COVID-19
pandemic has paved the way for the rapid reimagination and
flexible restructuring of medical school education. As medical
students across the country trickled out from their traditional
lecture halls and classroomsto transition to web-based learning,
the globa crisis prompted the development of innovative
e-learning solutions. These solutions used existing technology
and other web-based tools to continue nurturing the education
of medical studentswhile ensuring the public health and safety
of both students and faculty members aike. In this paper, we
highlight the challenges that arose during the pandemic and the
solutions that were embraced to address them. These solutions
served as important methods that were implemented on

https://mededu.jmir.org/2021/2/e26797

web-based platforms during the pandemic for medical students
and faculty membersin medical school curricula, and they will
play essentia roles in medical education during and after the
pandemic in the future. Thereisno doubt that in-person medical
education and face-to-face clinical interactions are invaluable
to medical students’ learning. Although the pandemic has
disrupted traditional, in-person medica education, new
pedagogical approachesthat integrate technology and embrace
flexibility among students and professors have helped to
empower and connect students during a time of social
distancing. The transition to web-based platforms does not
replace traditional, in-person medical education but rather
transforms, adapts, and enriches the best learning practices
during these challenging pandemic times. Through the
perspective of medical students, we share how the COVID-19
pandemic impacted and transformed small team—based learning
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inmedical education; changed objective structured clinical exam
(OSCE) evaluations and the practice of clinical skills through
telemedicine; and nurtured nationwide, web-based, student-led
initiatives for community outreach, telehealth, and medical
services. These insights highlight how students have continued
to engagein collaborative learning and increasing their resilience
in medical school during times of crisis. They also offer new,
enriching perspectives on maximizing the uses of advancing
technology for organizing and delivering effective medical
content.

Challenges and Solutions: Small
Team—Based e-Learning and Teaching
During the COVID-19 Pandemic

Many recent research articles focus on the transition from
medical school lecturesin the classroom to web-based learning
[1,2]. Certainly, the transition to web-based medical school
education has its own challenges and solutions. The advent of
more flexible technologies, including Zoom (Zoom
Technologies Incorporated) and Microsoft Teams recordings,
that not only offer livelecturesfor students but also supplement
recordings with annotated captions and hel pful time stampsfor
students anywhere and anytime allow students to return to,
rewind, and replay lecturesat their own individual paces. These
technology functionalities as well as other features, such as
real-time globa cloud quiz polling and breakout rooms for
small-group learning, have helped ease the transition to
web-based medical school education [3]. In this section, we
provide a unique perspective on small team—based learning in
medical school education during the COVID-19 pandemic.

The pandemic has rai sed important questions about how we can
reconciletheloss of small, in-person, team-based learning, such
asworking together on patient cases or discussing medical topics
asagroup of students. Here, we highlight adaptabl e technologies
that have assisted in medical education through small
group—based learning. One of the key functions of Zoom is
breakout rooms, wherein students are preassigned to small
groupsor randomly assigned to one of these smaller roomswith
other randomly assigned studentsto discussahealth care—related
topic or complete an assignment. After students conduct
discussions together in their mini breakout rooms like a small
team, the rooms reconvene with the larger lecture hall or the
main Zoom screen, with all participants shown in gallery view,
to provide their insights to the whole class via the elected team
student representative.

The adaptive uses of these technol ogies demonstrate that small
team—based learning in web-based medical schools can also be
facilitated; nevertheless, the feasibility of using breakout rooms
to facilitate small team—based learning did not come without
itsinitial challenges. When it came to large classes of over 100
students requiring assignment to certain breakout rooms, faculty
professors often needed several minutes in early sessions to
preassign students to individual groups of <8 people. This
function was not feasible for Zoom features, asonly the assigned
hosts were able to designate certain studentsto certain breakout
rooms. Of course, random assignment to breakout rooms was
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feasible with an easy click of the button, but the preassigned
grouping of large amounts of students proved to be more
challenging. Alternate video-based classrooms with breakout
rooms include Cisco Webex and Google Meet, which work
similarly to Zoom. The Cisco Webex breakout room feature
allows students to assign themselves individually to their
designated breakout room without needing a single host or
professor to assign hundreds of eager students. Although this
hasits advantages, students can easily enter other rooms at any
time, leading to potential chaos, especially during preassigned
group medical quizzes. Google Meet also has aweb feature for
breakout roomsyet only providesthe moderator or the professor
with the ability to control who gets assigned to which breakout
room. Nonethel ess, the successes of breakout room technology
will help usto continueto integrate and adapt small team—based
learning and teaching; they will also help with identifying areas
for technology improvement that can further enhance and assist
medical education applications in the near future.

Other web-based tools that medical students found incredibly
helpful during preclinical, team-based learning were Google
Docs and Microsoft Teams Word, which alow students to
simultaneously contributeto, add, and revise team assignments.
Comments can be added easily throughout a page; they pop up
as bubbles in the margin column. In this column, classmates
and teammates can teach each other and learn together by
addressing each other’s questions or comments in order to
complete assignments or reports on medical cases.

Web-based, peer-to-peer teaching and e-learning during the
COVID-19 pandemic have aso resulted in a collegial
environment between classes that was built through web-based
medical education [4]. For preclinical students, web-based socia
eventsthat integrate peer-to-peer teaching and medical education
included Medical Jeopardy and therapeutic art classes that
nurtured creative cognition and enhanced visual observation
skills that are integral to performing clinical diagnostics and
addressing patients’ health. Medical student—ed organizations
and interest groups also showcased medical movie
documentaries through Zoom sessions and led discussions.
These were both informative and fun and provided a unique
medical perspective on various social determinants of health.
These socially distanced yet socia events not only helped to
unite medical classmates in a web-based and fun e-learning
environment but also hel ped to foster interpersonal connections
and offered places to destress and learn together.

Challenges and Solutions: Adapting
Medical OSCEs Through Telemedicine

Obtaining clinical skills through practice and assessment is
integral to building the clinical foundations of medical students,
who are often assessed through OSCEs. These learning
opportunities, in which students take a patient history, perform
a physical exam, create a differential diagnosis, and counsel
standardized patients, are often video recorded and replayed by
students to evaluate and improve clinical, lifelong learning
skills. OSCEs are formal, objective evaluations that are
continuously conducted throughout medical school training to
develop and assess the clinical learning and skills of medical
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students. During the pandemic, these skills were put to the test
through a flexible and web-based adaptation of prepandemic
OSCE patient encountersviatelemedicine and tel ehealth OSCEs
[5,6].

In the beginning of the OSCE, to ensure patient privacy and
confidentiality before beginning each patient encounter, we
medical students assessed for an appropriate video background
on Zoom in order to ensure that no person (or pet) enters the
room and interrupts the session, much like they do for aphysical
patient care room where physicians and patients interact. The
confirmation of medical student identity by physically showing
our IDs to the camera and the confirmation of patient identity
on web-based platforms are essential.

During the interactions, evaluations in telemedicine OSCEs
ensured that we maintained adequate eye contact and established
human connection and rapport, just as we would in a regular
in-person OSCE. For many of us medical students, the
web-based OSCE, which was conducted during the COVID-19
pandemic, was one of our first encounters with telemedicine.
Balancing note-taking and eye contact via the new technology
functionalities at first was tricky, but with practice, we were
able to navigate potential technological glitches while flexibly
managing volume controls and visibility. For example, in one
of our OSCEs, we interviewed a geriatric patient who was hard
of hearing and his family member and learned to balance eye
contact with both participants on separate screens while aso
maintai ning patience and empathy through patient-centered care
and medical counseling. We have continued to recognize the
limitations of meeting patients on a web-based platform and
miss the physical handshakes and compassionate touches that
occur during a physical exam. Thus, we compensated and
practiced appropriate facia expressions, strong verbal
communication, and maintaining our awareness of body
language through a web-based medium. The telehealth OSCE
provides uswith the opportunity to continueto create acohesive,
fluid conversation between medical students and patients and
further strengthen the bond of a physician-patient relationship
through clinical practice and reflection [7].

Telemedicine is likely to be a vital part of future patient care.
Physical exams and the development of hands-on skills during
the pandemic and distance learning for medical students were
certainly a challenge. Medical schools have stepped up and
created safe learning environments for the development of
physical exam skills that allow for social distancing. Students
learn and practice physical exam skills during the nonclinical
years of school prior to in-person clerkships on mannequins,
standardized patients, and student pairs with full personal
protective equipment (PPE), including masks. Simulating the
pandemic world with social distancing and OSCEs played a
vital role in the development of physical exam skills for both
medical students and patients.

As the number of patient cases of COVID-19 began to rise
nationally during the fall of 2020, we continued to implement
OSCEs through telemedicine. During a web-based clinical
medicine bootcamp, we medical students worked in pairs and
observed our partners interviewing a patient while obtaining a
focused medical history, recording chief complaints, and
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providing differential diagnoses. Feedback from student pairs
became essential for continued improvement and learning.
Furthermore, we concluded each patient exam with awrite-up
of a patient note, during which fourth year medical studies
hel ped with mentoring the preclinical second-year studentsand
provided them with OSCE-related advice.

As aways, just like with any other OSCE, demonstrating the
qualities of genuine concern, compassion, respect, and support
validated our patients feelings and perspectives through
empathy. Developing these important soft skills while also
practicing objective clinical skills gained from medical content
and knowledge is critical for the development of aphysicianin
training [8]. These valuabl e learning opportunities have become
an dternative to cancelled in-person OSCEs during the
pandemic and have helped provide medical studentsand health
professiona traineeswith aninsightful clinical experiencewhile
telehealth rises in critical importance [9,10]. We obtained
real-time feedback from supportive classmates in a supervised
environment as well as feedback from both upperclassmen and
faculty mentors. These live, interactive scenarios; the practice
of medical counseling; and medical history taking have
enhanced medical education.

Challenges and Solutions: Web-Based,
Student-Led Initiatives in Community
Outreach and Patient Care During the
COVID-19 Pandemic

Sidelined from the front lines of the pandemic but passionate
about contributing to the efforts in any way they can, medical
students across the nation have helped initiate and have engaged
in patient care—related community serviceinitiatives during the
COVID-19 pandemic. Such services have included engaging
in video calls with nursing home residents to keep them
company and to keep them connected during isolation periods
and volunteering for the discharge counseling of recovering
patients with COVID-19 viatelehealth [11]. These community
service projects, in conjunction with medical education, have
become a vital part of our growth as medical students and
clinical service learning during the COVID-19 pandemic.

Through a symphony of teamwork, medical students with
diverse backgrounds, interests, and skills channel their energy
tointegratetheir passionsto elevate local and global community
health in any way they can. Gathered together, medical students
mirror an orchestra as various communities with their unique
individual skills come together to collaborate, share, aid those
inneed [12]. Many medical student-ed initiatives haveincluded
medical outreach for those who are underserved and
socioeconomically disadvantaged [13-15]. For example, one
student-led initiative involved weekly check-ups, phone calls,
or video calls with older adults at local, underserved nursing
homes to not only provide social support during their isolation
but also enhance their physical and mental heath through
medical counseling [14]. Other groups of collaborating medical
students from multiple medical institutions nationwide have
fostered teamwork to create a contactless service and apply their
multidisciplinary skillsinlinguistics, graphic design, and verbal
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and written communication [11,15]. They created and trand ated
public health pamphlets in multiple languages for diverse
community members across the country. Other students who
were passi onate about technology and hands-on projectsinitiated
the 3D printing of face masksto address the nationwide shortage
of PPE and masks and provide PPE to both health care workers
and communities [11]. They used technology to help with the
3D printing and physical assembly of face masks for frontline
health care workers. Although these student-led initiatives and
extracurriculars may not directly stem from amedical school’s
standard curriculum, these student initiatives leverage web-based
resources and are vital to medical students' education as they
serve their communities and deliver compassion.

Conclusion

Despite social distancing and web-based challenges, both
medical students and medical education faculty members have
stepped up and risen to the challenge as they learn and grow
together to navigate a digitally transformed curriculum during
the COVID-19 pandemic. Technology has helped to pave the
way for flexibility in medica education via web-based
adaptation during thisglobal pandemic. Such technologies have
also provided medical studentswith the necessary resourcesfor
continual learning in their medical education, socia connection,
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and serviceto their greater communities. Thereisno doubt that
this pandemic has created a challenging time for many people,
including medical students, medical professors and faculty
members, families, friends, loved ones, and communities.
Ranging from the various implemented technologies such as
small, web-based breakout roomsto technologiesthat allow for
the adaptable integration of telemedicine into OSCEs and
clinical practice, e-learning tools have helped us to navigate
these challenges together with resilience and flexibility. These
technical innovations and learning chances are valuable and
should be continued during and after the pandemic because they
minimize travel time and increase the flexibility of learning,
thereby allowing learning to occur anywhere and anytime among
medical studentsand faculty members. For exampl e, the advent
of these technological tools, which have been integrated into
our web-based medical education, also hel ped pave the way for
innovative modalities in medical education. These modalities
include web-based, team-based learning and the enhanced
practice of telemedicine with patients, which has increasingly
grown in importance during the 21st century and times such as
the COVID-19 pandemic. With optimism and hope,
we—strengthened in unity and resilience—look forward to
continuing to embrace the innovative initiatives of our current
web-based medical education asfuture physicians of tomorrow.

1. RoseS. Medical student education in the time of COVID-19. JAMA 2020 Jun 02;323(21):2131-2132. [doi:

10.1001/jama.2020.5227] [Medline: 32232420]

2. Alsoufi A, Alsuyihili A, Msherghi A, Elhadi A, Atiyah H, Ashini A, et a. Impact of the COVID-19 pandemic on medical
education: Medical students knowledge, attitudes, and practices regarding el ectronic learning. PLoS One 2020 Nov
25;15(11):€0242905. [doi: 10.1371/journal.pone.0242905] [Medline: 33237962]

3. KanJYL, ZhulL, Fong NJM, Ruan X, Ong AML, LeeG, et al. Conducting of web-based workshops for final year medical
students preparing to enter the workforce during the COVID-19 pandemic. Med Sci Educ 2020 Oct 27:1-5 [FREE Full
text] [doi: 10.1007/s40670-020-01125-6] [Medline: 33133758]

4. RobertsV, Maone K, Moore P, Russell-Webster T, Caulfield R. Peer teaching medical students during a pandemic. Med
Educ Online 2020 Jan 01;25(1):1772014 [FREE Full text] [doi: 10.1080/10872981.2020.1772014] [Medline: 32493174]

5. Khan FA, Williams M, Napolitano CA. Resident education during Covid-19, virtual mock OSCE's via zoom: A pilot
program. JClin Anesth 2021 May;69:110107 [FREE Full text] [doi: 10.1016/j.jclinane.2020.110107] [Medline: 33248355]

6. BoyleJG, Colquhoun I, Noonan Z, McDowall S, Walters MR, Leach JP. Vivala VOSCE? BMC Med Educ 2020 Dec
18;20(1):514 [FREE Full text] [doi: 10.1186/s12909-020-02444-3] [Medline: 33334327]

7.  Miao JH, Miao KH. Bench reflections on healing and patient care. AMA J Ethics 2020 Nov 01;22(11):E976-E978 [FREE
Full text] [doi: 10.1001/amajethics.2020.976] [Medline: 33274711]

8. Paul N, Kohara S, Khera GK, Gunawardena R. Integration of technology in medical education on primary care during the
COVID-19 pandemic: Students viewpoint. IMIR Med Educ 2020 Nov 18;6(2):e22926 [ FREE Full text] [doi: 10.2196/22926]
[Medline: 33112760]

9. LaraS, Foster CW, Hawks M, Montgomery M. Remote assessment of clinical skillsduring COVID-19: A virtual, high-stakes,
summative pediatric objective structured clinical examination. Acad Pediatr 2020 Aug;20(6):760-761 [FREE Full text]
[doi: 10.1016/j.acap.2020.05.029] [Medline: 32505690]

10. Silverman JA, Foulds JL. Development and use of avirtual objective structured clinical examination. Can Med Educ J
2020 Dec 07;11(6):€206-e207 [FREE Full text] [doi: 10.36834/cme).70398] [Medline: 33349786]

11. Collaborative student volunteer and service projects. Association of American Medical Colleges. URL: https.//icollaborative.
aamc.org/coll ection/covid-19-student-service-projects/ [accessed 2021-06-07]

12.

https://mededu.jmir.org/2021/2/e26797

Miao JH, Miao KH. Symphony of healthcare: Teamwork in medicine. Can Med Educ J 2020 Dec 07;11(6):e208 [FREE
Full text] [doi: 10.36834/cmej.71178] [Medline: 33349787)

JMIR Med Educ 2021 | vol. 7 | iss. 2 | 26797 | p. 4
(page number not for citation purposes)


http://dx.doi.org/10.1001/jama.2020.5227
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32232420&dopt=Abstract
http://dx.doi.org/10.1371/journal.pone.0242905
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33237962&dopt=Abstract
http://europepmc.org/abstract/MED/33133758
http://europepmc.org/abstract/MED/33133758
http://dx.doi.org/10.1007/s40670-020-01125-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33133758&dopt=Abstract
http://europepmc.org/abstract/MED/32493174
http://dx.doi.org/10.1080/10872981.2020.1772014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32493174&dopt=Abstract
http://europepmc.org/abstract/MED/33248355
http://dx.doi.org/10.1016/j.jclinane.2020.110107
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33248355&dopt=Abstract
https://bmcmededuc.biomedcentral.com/articles/10.1186/s12909-020-02444-3
http://dx.doi.org/10.1186/s12909-020-02444-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33334327&dopt=Abstract
https://journalofethics.ama-assn.org/article/bench-reflections-healing-and-patient-care/2020-11
https://journalofethics.ama-assn.org/article/bench-reflections-healing-and-patient-care/2020-11
http://dx.doi.org/10.1001/amajethics.2020.976
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33274711&dopt=Abstract
https://mededu.jmir.org/2020/2/e22926/
http://dx.doi.org/10.2196/22926
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33112760&dopt=Abstract
http://europepmc.org/abstract/MED/32505690
http://dx.doi.org/10.1016/j.acap.2020.05.029
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32505690&dopt=Abstract
http://europepmc.org/abstract/MED/33349786
http://dx.doi.org/10.36834/cmej.70398
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33349786&dopt=Abstract
https://icollaborative.aamc.org/collection/covid-19-student-service-projects/
https://icollaborative.aamc.org/collection/covid-19-student-service-projects/
http://europepmc.org/abstract/MED/33349787
http://europepmc.org/abstract/MED/33349787
http://dx.doi.org/10.36834/cmej.71178
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33349787&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MEDICAL EDUCATION Miao

13. Carson S, Peraza LR, Pucci M, Huynh J. Student hotline improves remote clinical skillsand accessto rural care. PRIMER
2020 Sep 21,4:22 [FREE Full text] [doi: 10.22454/PRiM ER.2020.581719] [Medline: 33111049]

14. van Dyck LI, Wilkins KM, Ouellet J, Ouellet GM, Conroy ML. Combating heightened social isolation of nursing home
elders: The telephone outreach in the COVID-19 outbreak program. Am J Geriatr Psychiatry 2020 Sep;28(9):989-992
[FREE Full text] [doi: 10.1016/j.jagp.2020.05.026] [Medline: 32593495]

15. Soled D, Godl S, Barry D, Erfani B, Joseph N, Kochis M, et a. Medical student mobilization during acrisis: Lessons from
aCOVID-19 medical student response team. Acad Med 2020 Sep;95(9):1384-1387 [EREE Full text] [doi:
10.1097/ACM.0000000000003401] [Medline: 32282373]

Abbreviations

OSCE: objective structured clinical exam
PPE: personal protective equipment

Edited by G Eysenbach; submitted 27.12.20; peer-reviewed by M Singh, B Wbod; comments to author 05.02.21; revised version
received 03.05.21; accepted 31.05.21; published 14.06.21

Please cite as:

Miao JH

Adapting Medical Education Initiatives Through Team-Based e-Learning, Telemedicine Objective Sructured Clinical Exams, and
Sudent-Led Community Outreach During the COVID-19 Pandemic

JMIR Med Educ 2021;7(2):e26797

URL: https://mededu.jmir.org/2021/2/e26797

doi: 10.2196/26797

PMID: 34061763

©JuliaH Miao. Originaly published in IMIR Medical Education (https://mededu.jmir.org), 14.06.2021. Thisis an open-access
article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/),
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work, first published in IMIR
Medical Education, is properly cited. The complete bibliographic information, a link to the origina publication on
https://mededu.jmir.org/, as well as this copyright and license information must be included.

https://mededu.jmir.org/2021/2/e26797 JMIR Med Educ 2021 | vol. 7 |iss. 2| €26797 | p. 5
(page number not for citation purposes)

RenderX


https://journals.stfm.org/primer/2020/huynh-2020-0039/
http://dx.doi.org/10.22454/PRiMER.2020.581719
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33111049&dopt=Abstract
http://europepmc.org/abstract/MED/32593495
http://dx.doi.org/10.1016/j.jagp.2020.05.026
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32593495&dopt=Abstract
http://europepmc.org/abstract/MED/32282373
http://dx.doi.org/10.1097/ACM.0000000000003401
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32282373&dopt=Abstract
https://mededu.jmir.org/2021/2/e26797
http://dx.doi.org/10.2196/26797
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34061763&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

