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AB S T R AC T

In response to the spread of SARS-CoV-2 across North America in

early March of 2020, Canadian and United States medical schools swiftly

virtualized medical education for pre-clerkship students. With remote

learning arrived novel challenges: barriers to students’ comprehension

of course material, difficulties conveying the nuances of patient interac-

tion, and social hardships hindering students’ continued progress. The

2020 Harvard-McGill Medical Student Exchange, a group of ten McGill

University Faculty of Medicine and Harvard Medical School students, an-

alyzed their institutions’ respective responses in the virtualization ofmed-

ical education and their personal experiences with remote pre-clerkship

education. The authors’ work provides insight into opportunities for mu-

tual progress and cross-cultural exchange between Canadian and Amer-

ican medical schools, in the context of the COVID-19 pandemic. The

authors detail potential changes to didactics, student research oppor-

tunities, support for students, and clerkship preparation that they ex-

pect would benefit pre-clerkship students in an ever-changing biomed-

ical landscape. With gratitude toward their respective programs for their

efforts in transitioning to virtual learning, the authors look toward a fu-

ture ofmedical education increasingly interwovenwith digital technology

and responsive to social change.
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1 | PRELUDE

The McGill-Harvard Exchange program, established by
McGill alumnus and Harvard Medical School Assistant
Professor Jeffery Semaan, gives select, pre-clerkship
medical students from each institution the ability to col-
laborate with our medical colleagues across borders. To-
gether, we are immersed in each city’s hospital settings
and experience world-class lectures from our respective
institutions, reflecting on the similarities and differences
of American and Canadian healthcare systems and med-
ical education. With the dawn of the COVID-19 pan-
demic, our own exchangewas postponed. However, the
collaborative spirit of the participating students inspired
an analysis of the virtualization of medical education
from the unique perspective of first- and second-year
Harvard and McGill medical students in the wake of the
COVID-19 pandemic. In this paper, we detail changes
to our respective institutions’ pre-clerkship curriculum
and important lessons learned from this process.

2 | MEDICAL EDUCATION CUR-
RICULUM

Medical education in North America has perpetually un-
dergone reformation tomeet the needs ofmedical learn-
ers and the communities they serve. Recently, the rise
of COVID-19 has been a source of change as restrictions
disrupt medical education delivery. To understand how
COVID-19 has impacted medical education it is impor-
tant to understand the state of medical education prior
to the pandemic.

2.1 | A Brief History of Medical
Education

The expansion and exchange of scientific knowledge
across cultures and centuries have shaped the core prin-
ciples of Western medical education. The significance
of physician involvement in medical education was first
emphasized in the 5th century BCE by the Hindu physi-
cian Charaka, who described the physician-pupil rela-

tionship as crucial in developing clinical competency and
genuine learning.(1) This relationship was further elabo-
rated upon by Greek philosopher Plato and the Greek
medical education system, as medical education was
seen to be based more on experience with books only
serving as adjuncts, never as replacements to practical
experience.(1) As the Greek system of medical educa-
tion began to gain popularity in Europe through cross-
cultural exchanges of knowledge, the first formal med-
ical schools began to appear in the late Middle Ages
in Northern Italy with two types of medical practition-
ers: academic doctors for which training was exclusively
theoretical and practically-trained surgeons.(2,3) Mean-
while, during the Islamic Golden Age (8th to 13th cen-
turies CE), medical education consisted of initial training
in basic sciences followed by clinical training in hospitals,
a model echoing most current medical curricula.(4)

The advent of the Western world’s modern medical
education system in the late 19th century is largely the
product of SirWilliamOsler’s dedication to the advance-
ment of scientific and practical medicine. Osler insisted
on the importance of clinical exposure for medical stu-
dent education through the implementation of bedside
medicine, clinical clerkship, and residency programs that
emphasized the value of patient interaction.(5) Prior to
this point, a majority of medical student education was
didactic, classroom-based teachings. Osler’s reforms to
medical education persist today, as bedside medicine re-
mains one of the most important modalities in teaching
clinical competency and has been shown to improve clin-
ical diagnostic skills inmedical students and residents.(6)
However, this movement to bring medical students out
of the lecture hall to the bedside is threatened by the
emergence of pandemics—the most recent of which be-
ing COVID-19.

2.2 | Medical Education’s Adaptation to
Previous Pandemics

The impact of similar pandemics, such as Severe Acute
Respiratory Syndrome Coronavirus 1 (SARS-CoV), on
the education of medical students have been poorly
explored. Conditions of uncertainty, limited resources
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and the need for reduced exposure rates in healthcare
systems present necessary restrictions on the practice
of bedside medicine training and clinical exposure yet
threaten the quality of medical education.

In 2003, severe acute respiratory syndrome coron-
avirus 1 (SARS-CoV) threatened to become a global pan-
demic. Medical students in their clinical years of training
experienced condensed or omitted clerkship rotations,
impinged specialized clinical electives and delays in res-
idency matches.(7) For pre-clerkship medical students,
these clinical restrictions presented a new challenge of
continuing to prepare for clinical training in the absence
of patient contact. Didactic lectures became reinstated
as the main focus for medical education and were only
supplemented by simulated patients at many medical
schools.(8) The long-term implications of these tempo-
rary restrictions on the quality of medical education dur-
ing the SARS-CoV outbreak did not warrant extensive
consideration as clinical teachings largely resumed after
a relatively brief six-week cessation.(9) In contrast, with
the COVID-19 pandemic measures and clinical restric-
tions on medical education expected to extend into the
2020-2021 academic year, the implications of reduced
clinical exposure on the future generation of physicians
can no longer be ignored.

2.3 | Pre-Pandemic Medical Education
at Harvard and McGill

The pre-clerkship curricula at Harvard and McGill ac-
complish the same broad objective of preparing stu-
dents for their clinical clerkships. However, there
are key curricular differences that should be noted to
truly understand the pandemic’s unique impact on both
schools, their respective faculties and student popula-
tions. To begin to explore the impact COVID-19 and the
transition to a virtual platform has had on Harvard and
McGill medical students, it is important to understand
the current curriculum as put forth by both respective
faculties.

Harvard University’s “Pathways” curriculum is no-
table for its accelerated (14-month) pre-clerkship time-
line. It emphasizes interactive case-based learning in

groups of four students and minimizes didactic lectures.
The coursework involves an integrated approach to
physiology and pathophysiology that groups organ sys-
tems. Lastly, students participate in weekly clinical ses-
sions during which we practice history-taking, physical
examination, clinical reasoning, and seeing patients at a
primary care clinic under the guidance of a faculty pre-
ceptor.(10)

The first 18 months of McGill University’s pre-
clerkship medical curriculum are dense with lectures,
small group case-based activities, simulated clinical ac-
tivities, and anatomy labs. This portion of the curricu-
lum, known as Fundamentals of Medicine and Dentistry
(FMD), is systems-based. The remainder of the pre-
clerkship education is completed in Transition to Clinical
Practice (TCP), which places medical students in a pri-
marily clinical learning environment across various med-
ical disciplines. During TCP, students are introduced to
the tasks of clerkship and continue to have clinically fo-
cused lectures and assignments.(12, 13)

The pre-clerkship years in medical education are
foundational for clerkship experience and learning:
knowledge acquired from didactic instruction can be
translated to patient encounters and hospital-based
learning. Textbook cases are further elaborated with
new dimensions for the learner: patient-physician rap-
port, physical exam maneuvers and findings, operating
hospital systems, resource considerations, and interpro-
fessional work dynamics. In preparation for successful
learning in the clinical environment, delivery of a well-
rounded and thorough pre-clerkship curriculum is es-
sential. With the disruption in accessibility to many of
these in-person and hands-on learning activities during
the pandemic, pre-clerkship learning has been compro-
mised in preparing students for our clinical duties with
patients and in the hospital.

Elements of pre-clerkship learning were differentially
affected at Harvard and McGill given the different tem-
poral organization of the curricula and the need to tran-
sition to remote learning. Hence, each university ex-
perienced unique challenges in adapting to certain in-
person educational sessions.
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3 | THE IMPACT OF COVID-19 ON
MEDICAL EDUCATION

The COVID-19 pandemic and subsequent shelter-at-
home measures have resulted in drastic changes to the
delivery of medical education. These shifts may greatly
impact how current and future pre-clerkship students
learn course content and clinical skills needed for clerk-
ships.

3.1 | Class Lectures and Case
Conferences

With the onset of government-driven quarantine mea-
sures came the need for a new classroom medium:
Zoom video conferencing, a product of Zoom Video
Communications, Inc. For pre-clerkshipMcGill students,
the lecture-intensive education was converted to online
Zoom sessions, with a potentially greater opportunity
for us to ask questions through the platform. However,
small group clinical education had a less-optimal online
transition, as it was replaced by large Zoom sessions, in-
heriting a more didactic nature. In this way, we were
neither able to exercise our problem-solving skills when
faced with clinical vignettes nor able to develop rapport
with our colleagues for a smoother transition to clerk-
ship.

Additionally, McGill first-year students were faced
with the challenge of learning musculoskeletal anatomy
remotely in the absence of in-person cadaver manipu-
lation. Guided dissections of donated cadavers during
in-person lab sessions suddenly became replaced with
anatomist-led dissection videos and virtual anatomy ap-
plications for studying. Furthermore, physical exam
techniques were replaced with descriptive handouts,
video links, and live Zoom demonstrations led by pro-
fessors and simulated patients. Remote anatomy and
physical exam education was an extreme adjustment
for both students and faculty alike. Under pandemic
circumstances, the best possible accommodations were
given; however, the virtual substitute truly highlighted
the need for hands-on manual manipulation in anatomy
education as virtual platformswere ill adapted to expose

students to pertinent physiological variants.

When Harvard Medical School (HMS) pre-clerkship
students transitioned to online learning, we were mid-
way through the integrated physiology and pathophys-
iology course that covers cardiology, hematology, and
pulmonology. In the abrupt shift to online learning,
classes that had initially taken place in forty-student
“learning studios” in which students collaborated in
groups of four began taking place in one large Zoom
session of 160 students. In this format, it was diffi-
cult to gain the level of engagement between faculty
and students achieved in a smaller classroom setting.
While faculty attempted to preserve the collaborative
nature of the curriculumwith the “Breakout Rooms” fea-
ture on Zoom, this feature in the large group did not
replicate the face-to-face collaboration of in-person ses-
sions. Before switching to virtual learning, we worked
with the same group for 3-4 consecutive weeks and es-
tablished strong team dynamics. However, the Zoom
Breakout Rooms were randomized in each session, and
we were working with classmates from other learning
studios. While this format gave us the opportunity to
collaborate with classmates whom we did not know as
well, it was difficult for us to effectively work through
cases with a different group of students each day. In ad-
dition, we could no longer work on team dynamics with
a consistent group of 3-4 classmates over the course of
several sessions together.

Faculty promptly responded to student feedback and
adapted the technology to enable sessions to take place
in the familiar setting of our forty-student classrooms.
We still worked with a randomized “Breakout Group” in-
stead of a consistent group. However, we could more
effectively work through cases because we had had
prior experience working with students from our learn-
ing studios. This smaller setting also allowed for greater
student-faculty engagement.

3.2 | COVID-19 Specific Education

As it stands, COVID-19 will surely mark the medical
education of current pre-clerkship students across the
world. While the understanding of COVID-19 contin-
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ues to evolve on the merit of new scientific findings,
there is a heightened need for greater COVID-specific
pre-clerkship education to instruct students on proper
safety protocols and best practices before the transition
into a clinical environment with COVID-19.

In response to the pandemic, a team of students at
Harvard Medical School quickly convened to create a
COVID-19 Student Response Team to develop a struc-
ture that can adapt and address immediate COVID-19
student educational needs with the assistance of Har-
vard leadership and faculty. Part of this effort included
the creation of COVID-19 curriculum modules and sup-
plementary materials. In preparation for the clinical
clerkships, second-year students are required to com-
plete four of the eight modules on pathophysiology,
communication of information about COVID-19, prepa-
ration for clinical roles, and medical ethics.

Serendipitously, McGill Medicine’s first-year class
had its courses on immunology and infectious diseases
align with the onset of pandemic isolation measures. To
supplement these topical subjects, some classes were
replaced with COVID-19-related content. Lectures re-
garding virology, pharmacological trials, and transmis-
sion of COVID-19 were all tested on exams, bring-
ing real-world relevance to the curriculum. We also
received a lecture detailing the pandemic’s COVID vs
non-COVID clinic designations in the Province of Que-
bec, and how patients can access primary care through
telemedicine consultations.

In order to give students additional time to explore
new COVID classes, the medical curriculum should ad-
just to include these classes or decrease other workload
to allow for proper exploration and understanding. Be-
yond the lecture-setting, clinical sessions on PPE use,
proper hygiene, and COVID-19 protocols in both hospi-
tal and primary care settings will be vital to the safety of
clerks and patients alike as the pandemic persists.

Furthermore, the limitations in our respective health-
care systems highlight the need for bioethics educa-
tion while responding to the pandemic. As part of
the HMS Essentials course curriculum, we had eight
classes onMedical Ethics and Professionalism. These in-
cluded discussions about rationing and futility in times

of scarcity, principles of bedside rationing, ethics of dis-
parities, and responsibilities of physicians to address pa-
tients’ inequities and inequalities. McGill students like-
wise cover these subjects in their Medical Ethics and
Health Law course, taught in second year, prior to clerk-
ship. Yet, the need for more required ethics courses is
evident, now more than ever, especially when COVID-
19 has exacerbated the existing disparities experienced
within society. Black Americans are and continue to
be disproportionately impacted by COVID-19 as shown
by the infection and death rate.(15) Similar disparities
have been observed in Canada’s Indigenous communi-
ties, though Indigenous Services Canada (ISC) has failed
to provide an accurate picture of the burden of disease
nationwide for Indigenous peoples.(16) The current dis-
parities highlight the importance of bioethics and the
need for heightened ethics training in medical educa-
tion to prepare future physicians to adequately address
these disparities when encountered in clinic.

3.3 | Considerations for Medical
Student Research

Pre-clerkship years are often an opportune time for
medical students to conduct original research and pro-
duce publications, while acquiring skills in scientific in-
quiry and communication. In response to the spread of
SARS-CoV-2, laboratories at McGill and Harvard were
largely shuttered beginning in mid-March. Among the
many medical students affected, Harvard’s clinician-
scientists in trainingmight have faced the greatest reper-
cussions of the ensuing hiatus in research. The labora-
tory ramp-down coincided with nearly three months of
dedicated research time in the pre-clerkship curriculum
for most MD-PhD students, impinging on a critical pe-
riod for students’ exploration of research interests prior
to beginning doctoral work. To miss this opportunity
might have notable implications for students with oth-
erwise limited access to mentorship in laboratory-based
research, especially those underrepresented in science.

In order to accommodate social-distancing guide-
lines, physician-scientists in training have redesigned
their research rotations. Some students have planned
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revised laboratory experiments not requiring in-person
training from other laboratory members. Others have
opted for rotations involving computational research
in fields as diverse as software engineering and public
health studies. Such endeavours have allowed these
students to work remotely without placing themselves
or others at risk of infection. We surmise that the
shift away from bench research might reveal novel op-
portunities for medical students’ engagement in com-
putational work, especially as artificial intelligence and
automation begin their inevitable integration into clini-
cal practice. Exposing clinician-scientists in training to
this work might prove fruitful as knowledge of com-
putational techniques becomes increasingly valuable in
medicine.

4 | CONCLUSION

The emergence of COVID-19 marks an unprecedented
disruption to medical education requiring intense and
prompt attention from educators in both Canada and
the United States. While the response from McGill and
Harvard faculty and medical students alike has been
to rise to the monumental challenge of a virtualized
medical education, the reversion to didactic lectures
has reiterated the historical narrative of in-person bed-
side teachings as imperative to medical students’ clin-
ical competency in the pre-clerkship years of training.
These obligatory adaptations to the medical curriculum
have emphasized the need for in-person components
in anatomy education that allow manual manipulation
to appreciate structural orientation, a heightened need
for greater COVID-specific education to better prepare
medical students for an eventual reintroduction into
the clinical environment, and a greater need for ethics
courses to shed light on the disproportional impact such
pandemics have on vulnerable populations. Neverthe-
less, COVID-19 has taught a valuable lesson to faculty
and medical students, highlighting the need to be ag-
ile in an ever-changing world. The profound effects of
COVID-19 may forever change the approach to medical
education for future physicians.
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Figures

F IGURE 1 Visual schematic of Harvard Medical School’s four-year “Pathways” curriculum. Pre-clerkship:
Practice of Medicine (POM). Clinical: Transition to PCE, Principal Clinical Experience (PCE), Advanced Clinical and
Sciences Experiences (11).

F IGURE 2 Visual schematic of McGill Medical School’s four-year curriculum. Pre-clerkship: Fundamentals of
Medicine and Dentistry (FMD) 1, 2. Clinical: Transition to Clinical Practice (TCP), Clerkship (14).


