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ABSTRACT:
The emergence of the COVID-19 pandemic has forced a change in
medical education in Israel. The suspension of clinical clerkships
has set in motion the implementation of online lectures. Tutors
have been able to teach from their wards, continue to be available
for urgent patient care, and students have been able to learn
uninterruptedly and safely at their homes. According to previous

studies, learning online can be compatible with recommended
learning techniques such as space repetition, which allows
students to accumulate knowledge in the most effective way for
them according to their learning needs and preferences. This can
enhance their learning experience and maintain long-term
memory.
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FULL ARTICLE:
Introduction
The COVID-19 pandemic emerged in Israel on March 2020 and the
clinical rotations for medical students were suspended. Many

students engaged in volunteering activity (such as performing
COVID-19 tests)1,2.
When daily diagnosed cases decreased, there was an extensive

debate regarding the return of the medical students to the clinical

improvement of clinical skills using online methods9,10 including

clerkships. There were concerns that it might increase their risk for

virtual rotations4,7,11,12.

exposure to the virus and compromise the health and safety of
patients. Estimates suggest that about 80% of people with

Space repetition

COVID-19 have mild or asymptomatic disease and, on the basis of
few clinical virological studies, the infectious period for
COVID-19 might last for 10 days or more after the incubation
period. Medical students may be exposed at hospitals and
unknowingly transmit to others, further spreading the virus3.
Unfortunately, further suspension of medical education for a
longer period of time might delay the next generation of doctors

Online medical video lectures also allow space repetition. As
described by Augustin, one of the main factors in successful
learning is recalling information in expanding intervals. This might
be accomplished by active recall or repetition of specific online
lectures13. Spaced learning, defined as learning sessions spaced
over time and including repeated information, is already applied

in Israel.

across health profession education in varied methods, with most of
them involving online learning. Space repetition results in more

To balance the risk of unnecessary exposure of medical students to

efficient learning and retention compared to massed educational

the virus with the need to preserve the routine of studying and the
continuation of medical education, online medical lectures were
administered before attending bedside sessions, allowing time
spent at the hospital wards to be minimal but effective. Most of
the Israeli adult population is now vaccinated and herd immunity
may have been reached4, and online lectures remain an integral
part of higher education in Israel – yet they are not implemented
in most medical higher education programs. The integration of
online lectures is still very limited, and implemented only in
specific medical fields.
Medical education, especially during clinical clerkships, is
unique. Medical students learn not only the clinical concepts, but
also develop as physicians, as they navigate the clinical learning
environment5,6. As described by professor of medical education
FW Hafferty, ‘a great deal of what is taught – and most of what is
learned – in medical school takes place not within formal course
offerings but within medicine’s 'hidden curriculum'’7. There is no
doubt the traditional learning method of a direct clinical exposure
during clinical clerkships is irreplaceable, yet it can be much
improved and modernized via online methods.
The online learning environment
Online learning allows students to watch online lectures conducted
by practicing physicians in their comfort zone at home without
interruptions, transcribe the lecture, record it and listen to it when
it suits them, at their own pace. It also allows the students to
relisten to lectures containing many new facts and concepts.
During the pandemic, students have been able to stay connected,
despite social distancing, and preserve the routine of learning
regardless of their geographic location.
Online lectures and academic performance
An example of the implications of online medical lecture for
student academic performance was demonstrated in a study by
Prunuske et al, where a series of short online lectures was
integrated into the homework assignments of a large, introductory
biology course in a research university. The majority of students
opted to view the lectures before coming to class and reported it
helped them to complete in-class activities. Furthermore, students
who viewed the online lectures performed better on an exam
designed to test lower order cognitive skills8. Novel studies
conducted during the COVID-19 pandemic demonstrated an

methods and generates significant improvements in longer term
information retention14.
Study according to preferred learning style
Learning style, the way in which a person accumulates knowledge
in the most effective way, can be divided according to sensory
personal preferences. According to Fleming and Mills, the most
common learning styles are visual, auditory and kinesthetic. Visual
learners prefer information presented as graphs and symbols or
printed as words. Auditory learners learn best from listening. They
would rather hear the information presented and they often repeat
what is said or rephrase the information into a question for
discussion. Kinesthetic learners learn best from experience and
practice, which is usually multi-modal and might involve all
perceptual modes: sight, touch, taste, smell and hearing15,16.
In a study conducted by Busan, about a third of the medical
students were visual learners (33%), a third were auditory learners
(26%), and a third preferred a combination of methods (27%)16.
Online medical lectures can address the majority of students as
they encompass both auditory and visual information. Although
there is no evidence that learning according to preferred learning
style can enhance learning, it has an empowering effect that
cannot be ignored17. It has also been found that highly motivated
students are more likely to use online medical lectures16,18,19. In a
survey of 39 higher education institutions in the US, 29 of these
(72%) taught learning style theory as part of faculty development
for online teachers20.
The health professional educators’ point of view
From the health professional educator’s point of view, online
teaching provides another avenue to highlight important concepts,
use animations and short videos embedded in the presentation for
emphasizing a point or idea. When teaching online, small breakout
groups can be formed within a video-conferencing platform such
as Zoom, allowing the educator to reach students that may not
usually stand out in class. The online lecture format can be set up
easily using pedagogical materials available on the instructor’s
personal laptop. Online lectures can be recorded and distributed
offline to a larger number of students and allow the continuity of
medical education, even if the availability of the tutor is
compromised due to increased demand in hospital care, and in

extreme cases such as during the COVID-19 pandemic.

direct patient care is invaluable7,24; however, it can be adjusted in

Furthermore, online lectures can be updated in a timely manner to

ways that complement information technology improvements,

ensure delivery of the latest evidence-based content.

expanding medical knowledge and the changing nature of
learners.

Conclusions and outlook
The current generation of medical students has grown up in the
digital age. The digital technologies used daily by students can
easily be repurposed for learning. In a study by Gormley et al, the
majority of medical students reported good access to computers
and to the internet, both on and off campus21. There are currently
many free online resources such as podcasts, blogs, tweets14,22
and YouTube channels, with increasing numbers of subscribers
worldwide using them to improve their learning experiences23.
Face-to-face communication between medical students, tutors and

Although difficult to quantify, overall medical students feel that
online education has a positive impact on the learning of clinical
skills when compared to traditional forms of learning21,25-29.
Incorporation of online teaching methods within traditional
medical education has the potential to maximize students’ learning
and engagement. The COVID-19 pandemic has changed the way
we socialize, work, travel and use technology, and it has changed
outpatient medical care by offering virtual appointments30. It will
probably make its mark on medical education too.
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