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Abstract
Background: The COVID-19 pandemic disrupted medical education. Social distancing prevented students
from gathering in any setting. Teaching became less effective due to lack of staff, cancellation of
procedures, transition to telehealth and shortages of personal protective equipment. Medical schools’
responses to previous lockdowns are not well documented. On March 13th 2020, all universities in Israel
were closed and a transition to online learning was implemented. All clinical rotations were temporarily
suspended. We describe changes to teaching and learning during the pandemic, and the evaluation of
these changes.

Methods: Several surveys were performed. Selected faculty members were asked to comment on the
transition to online learning, and assess which practices could possibly be adopted for future use.

Results: Overall satisfaction with online learning was high. High satisfaction was also reported regarding
the delivery of online lectures, e�cient transition to online teaching, and the maintenance of academic
excellence despite the challenges of COVID-19. Twenty-three percent of medical students preferred to
continue exclusive online learning in the future. Forty-�ve percent advocated for blended learning, mainly
online. Selected challenges and opportunities are discussed.

Conclusions: The rapid transition to online teaching and learning was successful. Lessons learned and
recommendations for the future are presented. 

Background
The emergence of the COVID-19 pandemic disrupted medical education and demanded intense and
immediate attention from medical educators 1–3. 

Medical schools’ responses to sudden lockdowns are not well documented in the literature, and there are
few reports outlining the response to previous epidemics 3. During the severe acute respiratory syndrome
(SARS) outbreak in China (2003-2004) some Chinese medical schools o�cially cancelled formal
teaching on wards and their exams were delayed, hindering the education of medical students 4.
Similarly, in Canada, the SARS restrictions led to the cessation of clinical clerkships and electives for
students for up to 6 weeks 5.

On March 13th 2020, all higher education institutes in Israel were closed and an immediate transition to
online learning was effected. All clinical rotations at all medical schools were suspended. On March 17th

2020, the Association of American Medical Colleges (AAMC) issued guidelines suggesting that medical
schools support pausing clinical rotations for medical students 6. On May 1st 2020, the Medical Schools
Council (MSC) in the United Kingdom issued a statement on clinical placements in which it stated that
the long term resilience of the health service relies on maintaining the number of new healthcare
professionals able to join the NHS annually 7.
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Prior to the Pandemic:

Flipped classroom teaching methods 8–10, including Team-Based Learning (TBL) 11 had been
implemented in pre-clinical and clinical settings. However, the majority of pre-clinical teaching was still
lecture-based.

The aim of this report is to describe the response of one medical school in the North of Israel to the
COVID-19 pandemic, and to present the initial evaluation of the changes implemented, exploring lessons
learned for the “day after”.

Changes in Pre-Clinical Teaching and Learning:

An immediate transition to online teaching and learning was implemented. No lessons were cancelled,
and all lectures were recorded and made available to students for personal study at their convenience.
Intensive on-site technical support enabled this transition. When possible, curricular content that was
planned for the current semester was postponed to a later date.

Participation in lectures, that had been mandatory, was made voluntary, although active participation was
encouraged.

Existing communication avenues between students and faculty were reinforced. Course directors and
faculty leadership made themselves available to student representatives whenever necessary.

Assessment of students was reconsidered in all pre-clinical courses. Technical solutions for the
proctoring of students taking examinations at home were examined, but were deemed to be
unacceptable. When possible, multiple-choice based examinations were replaced by oral examinations,
essay questions or individual projects. Open-book, open-web examinations were considered in some
cases, based on research demonstrating reduction of anxiety and deeper learning 12. In these cases,
students were required to sign a personal declaration regarding integrity and honesty in exams prior to
each examination.

Small-group activities were adapted to online settings. All meetings with standardized patients were
postponed, as were the demonstration and practice of physical examination.

Several issue remained unsolved. These include cadaver dissections in the anatomy course, which if
necessary could be replaced by demonstrations in small groups and the use of technological solutions
such as the 3-D anatomy software and hardware combination table, and objective structured clinical
examinations (OSCE).

Changes in Clinical Teaching and Learning:

During suspension of clinical rotations, many students volunteered to participate in the National
Coronavirus testing program. On April 19th 2020, an online clinical teaching program was initiated. 
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Interactive online lectures, combining selected clinical cases, on a variety of major clinical issues, were
offered to students in Internal Medicine, Obstetrics & Gynecology, Family Medicine, Pediatrics, Psychiatry
and General Surgery. These interactive lectures were recorded for future viewing. Second and fourth-year
internal medicine students were taught together due to a shortage of quali�ed internal medicine teachers,
who were appointed as �rst-line health providers for the COVID-19 patients.  

Methods
In order to perform an initial evaluation of the satisfaction of students and faculty regarding the
transition to online learning and the changes implemented with the outbreak of the COVID-19 pandemic,
a number of online surveys were performed.

Bar-Ilan University performed a large-scale online survey examining the attitudes of all University students
to online learning.  The survey was developed for this study (see supplementary �le). Medical students’
evaluation of teaching surveys were adapted to include evaluation of online learning. The Bar-Ilan
University Medical Students Union conducted an informal internal survey of students’ satisfaction with
online learning.

The Vice-Deans for pre-clinical and clinical studies, course directors, and the Chairs of Internal Medicine
and Obstetrics & Gynecology were asked to comment on the transition to online learning, and to assess
which practices could possibly be adopted for future use.

All evaluations were conducted as part of routine teaching evaluation. They were not originally designed
as research, and therefore no ethics committee approval was sought.

Results
Students:

During the last week of March 2020, The Bar-Ilan University conducted an online survey of all students
currently actively studying at the university. A total of 2572 students responded to the survey for an
overall response rate of 17.7%. In the faculty of Medicine, 534 students were invited to participate in the
survey. Of these, only 170 were actually engaged in online learning due to the fact that all clinical studies
had been temporarily suspended. 56 students responded, for a response rate of 33%. There is no
available information regarding the perceptions of non-responders to the survey.

Among medical students, the overall satisfaction with online learning was 7.9/10. A mark of 8 or higher
out of 10 was given by 66% of medical students regarding the technical quality of the online meetings,
and by 55% of medical students regarding the delivery of online lectures. A mark of 8 or higher out of 10
was given to the university administration by 86% of medical students regarding a rapid and e�cient
transition to online teaching and learning, by 79% regarding attentiveness to the needs and requests of
students, by 71% regarding the provision of full, clear and up-to-date information to students, and by 70%
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regarding the maintenance of academic excellence despite the challenges of COVID-19. 82% of medical
students felt that they would successfully complete the semester.

Twenty-three percent of medical students participating in the survey preferred to continue exclusive
online learning in the future. Forty-�ve percent advocated for blended learning, mixing limited frontal and
mainly online learning while thirty percent advocated for blended learning with mainly frontal learning
and some online components. Only two percent preferred full face to face frontal learning.

The Bar-Ilan University Medical Students Union reported that in the informal survey of their members the
general feeling was that online teaching was well performed, in an atmosphere of ongoing improvement.
The students stated that online learning caused feelings of isolation and lack of human contact.

The evaluation of teaching surveys in pre-clinical studies demonstrated a high level of satisfaction with
online learning (4.1 out of 5 on a Likert scale of 1-5). In the written comments the students expressed
satisfaction with the recording of lectures, and the possibility of viewing them at a later date. The
students expressed hope that lectures would be recorded routinely in the future. Students stressed the
appreciation of Faculty’s determination that they bene�t from the course despite the limitations. They
stated that online learning does not seem to be universally accepted and is probably not right for all
students.

Student evaluation of teaching surveys in Internal Medicine demonstrated a difference between students
in different years of study. Students in their second year of clinical studies were less satis�ed with online
teaching. Their satisfaction with the subjects taught was 3.2 on a Likert scale of 1-5, with clinical cases
presented 2.2 out of 5, and with online teaching overall 2.9 out of 5. However, students in their last year of
clinical studies had higher levels of satisfaction. Their satisfaction with the subjects taught was 4.1 on a
Likert scale of 1-5, with clinical cases presented 3.1 out of 5, and with online teaching overall 4.4 out of 5.

Internal Medicine students commented that the heterogeneous population of second and fourth-year
students learning together was detrimental to learning.

Student evaluation of teaching surveys in Obstetrics & Gynecology demonstrated high satisfaction with
online learning. Their satisfaction with the subjects taught was 4.3 on a Likert scale of 1-5, with clinical
cases presented 3.4 out of 5, and with online teaching overall 4.3 out of 5.

In written comments students stated that there is nothing that can replace hands-on, bedside teaching.

Students expressed satisfaction with the combination of developing clinical cases in online lectures.
There were comments expressing a feeling that the student-teacher interaction was limited in the online
setting in comparison to conventional bedside clinical teaching.

Faculty:
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Pre-clinical course directors expressed high satisfaction with the transition to online teaching and
learning. Online clinical lectures’ attendance was 66% on average in Obstetrics and Gynecology, and 88%
on average in Internal medicine. Most lecturers initially required on-site technical support, although, with
time, experience was gained and less support was needed.

Lecturers expressed di�culty connecting with students in an online setting, and ensuring participation of
less engaged students. The tendency of some students to deactivate the webcam during lectures added
to the sensation of “talking to a blank screen”. It seemed that most students preferred to ask questions
via a chat function. However, lecturers found it di�cult to react to the questions asked in the chat during
the lecture. 

Clinical department heads stressed that students in clinical rotations needed direct contact with patients,
and that online teaching could never fully replace traditional bedside teaching.

However, department heads remarked on “the ease and simplicity” of online teaching. They stated the
advantage of being able to recruit outstanding and experienced teachers for online lectures, and possibly
to cooperate with other medical schools in the country, or even internationally.

Lecturers were dissatis�ed with the mixture of internal medicine students from different years of study,
and felt that it was not possible to adequately meet the needs of all students. It was found that students
who were trying to avoid active participation found it easier to do so online in comparison to a traditional
clinical rotation.

Discussion
The aim of this preliminary study was to describe the response of one medical school to the outbreak of
the COVID-19 pandemic, to document the changes in pre-clinical and clinical teaching and learning, and
to present an initial evaluation of these changes.

In this study, we have examined the trainees’ and trainers’ reaction to online teaching and learning. We
have described the improvement in online teaching and learning skills and the presumed change in
attitudes. We have no data from our medical school regarding original attitudes toward online teaching
and learning, but the literature describes obstacles to online teaching 13,14, and we presume that these
were also the attitudes in our school. Regarding academic achievements after online learning, it is
di�cult to compare non-proctored examination results with previous proctored examination results.
However, students’ results during this period were similar to normal years and in some cases were even
marginally better. As to on-the-job behavior regarding online teaching and learning, there was no choice
but to change under the unique circumstances that evolved. However, it does seem that both lecturers
and students would, without doubt, like to see online teaching combined in faculty practices in the future.

It is clear that the transition to online teaching and learning mandates more thorough and in-depth
evaluation in the future. However, we believe that due to the lack of literature describing these issues, and
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the unusual circumstances in which medical schools all over the world found themselves, there is much
to be learned from the initial experiences of medical schools.

All in all, the transition to online teaching and learning was seamless, and was met with almost universal
satisfaction. A transition that under normal circumstances might have taken years of planning,
preparation and careful and gradual implementation, was brought about almost immediately. This
presents a unique opportunity to retain some or even most of these practices in the future.

Open avenues of communication between students and faculty were found to be essential during these
times of uncertainty. The students expressed high levels of satisfaction with the frequent meetings
between student representatives and faculty, and with the way students’ concerns were heard and
addressed.

Sixty-eight percent of the pre-clinical medical students participating in the Bar-Ilan University online
learning survey supported either exclusive online teaching or blended teaching combining mainly online
teaching and less face-to-face teaching in the future. To our knowledge, there are no similar results in the
medical literature for comparison, but these are, in the authors’ opinion, impressive and surprising results.
Regarding students in clinical years, although a high satisfaction rate was demonstrated during online
courses, it should be emphasized that online teaching was the only option available at that time.

Studies have shown that students consider lecture recordings bene�cial, and they use the recordings
primarily to review the lecture at their convenience. While faculty members reported concerns with
decreased attendance, few students reported using recordings as an alternative to class attendance 15,16.
In this study, students and faculty expressed satisfaction with the possibility of reviewing lectures at a
later stage, in a place and time of the students’ choosing, at a desired pace, and as many times as
necessary. There was wide agreement that lecture recording should be adopted in the future.

In times of crisis, with limitations on attendance and learning, some curricular content can be postponed
or cancelled.

No signi�cant decline in online classroom attendance was seen. Compulsory attendance has been shown
to improve attendance rates but the range and mean marks of absentee students was similar to the class
as a whole 17,18. Some students may learn as well or better outside the classroom than in it. Making
lecture attendance mandatory is the individual decision of each medical school. Online lectures the
potential to eliminate wasted travel time of outside lecturers, who until now had had to travel to the
campus, which is relatively remote. In all small-group activities, clinical skills workshops, simulations,
anatomy dissections and laboratories attendance should remain compulsory.

Our Faculty, being at a peripheral geographic location and societal position, has stressed physical
attendance and participation. This has been a disincentive to some excellent students whose priority is a
central location. Now that we have strong preliminary evidence for the success of on-line learning for
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certain major components of medical education, it is unclear whether we can maintain insistence on
physical presence in pre-clinical course studies. 

Students expressed satisfaction with interactive online lectures with developing clinical cases, although
the mixture of students from different years of study in the same online lecture was found to adversely
affect the ability of faculty to meet the needs of all students. It is possible that some clinical experience is
required in order to bene�t from online clinical lectures.

Some lecturers felt isolated from students during online lectures and found that interaction was limited.
This feeling was exacerbated by students deactivating webcams during lectures. At a later stage, the use
of a webcam was made compulsory in all online small-group activities.

Assessment of students’ learning presented a special challenge. Research has shown that assessment is
one of the most powerful determinants of student learning behaviors 19–21, and assessment has been
described as “the tail that wags the curriculum dog” 22. With the outbreak of COVID-19, a review of the
assessment methods of all current courses was conducted. In the case of long-term limitations,
especially with high-stakes examinations, students would have to be brought into the faculty in small
groups for proctored examinations.

Small-group activities can be continued online, although there are some signi�cant limitations. The
demonstration and practice of physical examination and communication skills was severely limited. No
anatomy dissections or OSCEs were planned during the initial stages of the pandemic. In the case of
long-term limitations, students would have to attend small-group lessons while maintaining social
distancing. This could potentially cause signi�cant di�culties, especially with limited availability of
clinical teachers.

There was wide agreement that online lectures cannot replace traditional clinical rotations. This was
stated repeatedly by both students and faculty at all levels. Online lectures with developing clinical cases
were seen as a partial and temporary measure. The authors believe that, in the spirit of the declaration of
the Medical Schools Council in the UK 7, in the case of a long-term pandemic, clinical students will have
to be designated essential workers, and clinical teaching an essential function of physicians. This is also
a unique learning opportunity for medical students, and a vital contribution to the formation of
professional identity.

Limited availability of clinical learning sites should lead to careful preference of more essential rotations,
for example in the case of �nal year students who are supposed to graduate in the near future. During
clinical rotations, students can be divided into smaller groups or capsules, with each capsule attending
the clinical ward at different times of the day or different days of the week.

This preliminary study has some potential limitations. The response rate of medical students to online
surveys was not high. We have no data regarding the population that elected not to participate in the
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surveys. Results represent the experience of one medical school in one country, and therefore might not
be generalizable to a wider population.

Conclusions
We have described the response of one medical school in Israel to the outbreak of the COVID-19
pandemic. We have documented the changes in pre-clinical and clinical teaching and learning, and
presented an initial evaluation of these changes.

All in all, the transition to online teaching and learning was successful and well-received by faculty and
students alike.

We hope that our conclusions and thoughts regarding the future will be useful to other medical schools
globally, contemplating what to take from this tragic experience in order to improve medical education in
the future. We have no doubt that the COVID-19 pandemic has presented a unique and genuine
opportunity to change teaching and learning in the health professions for the better.
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