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The curriculum and teaching methods of medical schools are 
dictated by the progress of the science of medicine, the so-

cietal context, and technological changes [1-4]. Restrictions of 
social distancing imposed as a means of controlling the spread 
of coronavirus disease-2019 (COVID-19) infection forced the 
education system to adapt to a new reality within several weeks 
[5-7]. Over the initial course of the pandemic, the frequent and 
dynamic changes in the required measures necessitated dynamic 
and continuous adaptations in teaching methods and organiza-
tion. Teaching medicine in such an environment is particularly 
challenging since laboratory courses and clinical bedside studies 
are major components of the curriculum. Moreover, maintaining 
the curriculum as complete as possible remained paramount.

In this report, we describe changes in the teaching methods of 
several courses due to the restrictions imposed by the pandem-
ic, the means that the faculty management handled the required 
adjustments, and some comments about the effectiveness of the 
teaching strategies. We hope that sharing our experience of adap-
tation to teaching and the management of the educational program 
during this unprecedented period may be of general interest to 
staff of other universities and to faculties of medicine in particular.

PATIENTS AND METHODS

METHODS EMPLOYED IN RESPONSE TO THE COVID19 

PANDEMIC

Management of the curriculum and teaching during the 
COVID-19 pandemic
During the pandemic, universities in Israel followed the regu-
lations of the governing bodies, the Ministry of Health and the 
assembly of the University Heads; the latter is a legal entity in 
Israel. Our faculty followed the decisions of the assembly of the 
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charted territories at an accelerated pace, leaving educators 

little time to adjust.

  Objectives: To describe changes in teaching during the first 

phase of the COVID-19 pandemic. 

  Methods: We described the steps implemented at the Tech-

nion–Israel Institute of Technology Faculty of Medicine during 

the initial 4 months of the COVID-19 pandemic to preserve 

teaching and the academic ecosystem. 

  Results: Several established methodologies, such as the 

flipped classroom and active learning, demonstrated effective-

ness. In addition, we used creative methods to teach clinical 

medicine during the ban on bedside teaching and modified 

community engagement activities to meet COVID-19 induced 

community needs. 

  Conclusions: The challenges and the lessons learned from 

teaching during the COVID-19 pandemic prompted us to adjust 

our teaching methods and curriculum using multiple online 

teaching methods and promoting self-learning. It also provid-

ed invaluable insights on our pedagogy and the teaching of 

medicine in the future with emphasis on students and faculty 

being part of the changes and adjustments in curriculum and 

teaching methods. However, personal interactions are essen-

tial to medical school education, as are laboratories, group 

simulations, and bedside teaching.
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deans of the five faculties of medicine in Israel, which served as 
an ad hoc governing body during the pandemic. The five-dean 
assembly complied with the instructions of the Committee of 
Higher Education (MALAG) and the Ministry of Health. During 
non-pandemic times, this assembly mainly oversees the final ex-
aminations (certification) of Israeli graduates of medical schools 
and represents medical schools to government-related entities [8].

On 19 March 2020, the government decided on a lockdown, 
and individuals could leave their residences only for limited 
reasons. Additional restrictions on the number of people at a 
gathering, and on attendance at schools and universities were 
also enacted. Prior to the decision on lockdown on 15 March 
2020, the deans of faculties of medicine assembly decided on 
a complete shutdown of bedside teaching, and we implemented 
actions in management and teaching. 

On 10 May, based on a partial uplift of restrictions, clinical 
teaching resumed but pre-clinical teaching was still forbidden. 
All in all, bedside teaching was banned from the end of March 
until 10 May. 

Management actions
The management of the faculty and of the department of medical 
education created an executive board that met (physically or via 
e-meeting) at least twice weekly. The dean initiated a strategic dis-
cussion and reviewed academic and administrative aspects of com-
pliance with the dynamic regulations and academic requirements. 

The executive board agreed on the following principles: 
• Curriculum should not be jeopardized
•  Students should not spend time without an educational frame 

and studying
•  All adaptations in learning should assure continued compli-

ance with international standards of medical schools
•  Clinical rotations in core disciplines will be maintained for 

the same duration and standards as in other years, while elec-
tive rotations can be shortened

•  Academic requirements regarding knowledge and grades 
will not be changed

•  Students will be involved in the process of change, which 
should be transparent and visible

•  Ban on bedside teaching will be temporary and the time 
should be used efficiently until the ban is lifted and bedside 
teaching is resumed 

The teaching of specific subjects:
We asked the coordinators and teachers of various subjects 
taught during the 6-year program to describe their teaching 
methodologies during the pandemic. The order of presentation 
of the courses is based on the chronological curriculum. 

COMMUNITY ENGAGEMENT: PARTNERING FOR HEALTH

The community engagement program comprises an elective 
course for first- and second-year medical students and a required 

course for third-year students. It facilitates community-campus 
partnerships to create sustainable health-related interventions 
aimed at fostering social responsibility, entrepreneurship, leader-
ship, and civic engagement among students. The teaching meth-
odologies include large and small group sessions as well as in-
teractions with community leaders, members, and organizations. 

The first semester, which was completed prior to the pan-
demic, ended with concept papers submitted by groups of en-
rolled students. The second semester was dedicated to imple-
mentation. Due to the restrictions imposed by the pandemic, we 
re-designed interventions to be conducted by the internet. 

We hoped that these would contribute to the efforts of the city 
of Haifa to assist its vulnerable populations during the COVID-19 
lockdown and its aftermath. Accordingly, one group of students 
participated in the city-wide screening of 11,000 residents over 
the age 80 years. The students built a system to approach each 
elderly person by phone. This technique enabled facilitating con-
nections with family members and professionals (installing where 
possible Zoom, Skype, WhatsApp) and assisting in managing ba-
sic needs like food deliveries and medications. 

A second group of students conducted a series of health pro-
motion activities in a day center of the local Israel Elvyn chap-
ter [9] and connected clients and families via Zoom using short 
interactive activities. Our students recruited an additional 180 
students around the country to assist with the activities. A third 
group of students launched an internet campaign that afforded 
online education for 25 children of asylum seekers and migrant 
workers without computers and internet access. 

In reflective narratives, surveys, and personal communica-
tions, students commented that the course enhanced their aware-
ness of underserved populations and the importance of communi-
ty engagement, their compassion and communication skills, and 
their understanding of public health and health promotion topics. 
Moreover, students expressed that the course helped them to un-
derstand themselves, including their fears, hopes, and stigmas and 
to trust their own abilities to function in times of uncertainty. The 
heightened community need, alongside restricted human resourc-
es due to the COVID-19 environment, created an opportunity that 
reinforced the importance of community involvement in medical 
school education. The students benefited, as well as the commu-
nity; and positive relations between the medical school and the 
community have been sown for the future. 

BECOMING A PHYSICIAN: EXPOSURE TO THE MEDICAL WORLD 

The 3-year course during the pre-clinical years exposes students 
to various aspects of the medical profession [10]. Physician-tu-
tors escort groups of 8 to 10 students for the 3-year period. In 
the first year, students are introduced to various hospital depart-
ments and medical professions. In the second year, they learn 
and practice effective sensitive patient-centered communica-
tion, with an emphasis on interaction with diverse populations. 
In the third year, multi-cultural aspects of medicine are present-
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ed, and the students are challenged with complex ethical di-
lemmas. After each meeting, the students and course instructor 
meet to discuss their experiences, and the students are required 
to write a reflective diary that summarizes their feelings and 
thoughts [11]. During the social confinement period and lock-
down, all the groups held regular web-based meetings with their 
mentors using applications such as Zoom. These meetings were 
successful, and the tutors with the help of the course coordina-
tors, exhibited remarkable creativity in their presentation of top-
ics, including the use of written and audiovisual aids to support 
discussions. Among the topics were the epidemiological aspects 
of the COVID-19 pandemic, measures to prevent the spread of 
infection, the work of medical teams during this period, aspects 
of confinement and social isolation and their psycho-medical 
influences, professional aspects of physician interaction with 
infected patients, and ethical dilemmas related to medical deci-
sions in the circumstance of resource depletion. Groups learned 
principles and types of communication, and practiced commu-
nication skills including play-role sessions, virtually, over the 
internet. Some groups read and discussed selected excerpts from 
the literature regarding physician work and aspects of medical 
professionalism, especially at times of historic epidemics. Sev-
eral groups had the opportunity to virtually visit hospital wards 
dedicated to COVID-19. We held a few on-line sessions for 2–3 
groups together, with guest experts. The topics included: ethics 
during the period of the COVID-19 pandemic as well as aging, 
aged people, particular challenges involved in caring for this 
high-risk age group, and the consequences of the social isola-
tion that was forced on them. Other topics included aggression 
and violence in families and against women, especially at times 
of confinement to the home and mental health and coping with 
mental illness at such periods. When some of the restrictions of 
the pandemic were lifted, students were allowed and encour-
aged (with the official support of the faculty authorities) to re-
turn to clinics and hospital wards in small groups.

CELL BIOLOGY 

This course teaches the basic cell structure regarding the vari-
ous organelles, cytoskeleton and extracellular matrix, as well as 
cell-cell interactions and communications and association with 
the microenvironment. The course is taught during 13 lectures, 3 
hours each, and three meetings that include problem-based learn-
ing by small group discussion. Pre-recorded lectures from the 
previous years were used, for the spring semester 2020, during 
the pandemic. In addition, a Zoom meeting was scheduled for 
questions and answers (Q&A) on the weekly taught subject. The 
availability of recorded lectures was very efficient. The Q&A ses-
sions lasted 60–90 minutes. Student attendance was 90–95% of 
the classes. Each session ended with a 10-question quiz. Those 
who scored in the top 50% on the quiz received an extra cred-
it point added to their final exam score. A multiple-choice exam 
of 30 questions was performed online, at the end of the course. 

Students commented that the 3-hour recorded lectures were long, 
and that they would have preferred having shorter, more focused 
lectures followed by more directed Q&A sessions. They evaluat-
ed the Q&A sessions and the quizzes favorably. 

HUMAN ANATOMY

Taught in the second year, the course aims to describe the regional 
anatomy of the human body from a clinical perspective. By the 
end of the course, students should be able to describe the skeletal 
framework, muscular wall, internal organs and adnexa (as well 
as their spatial relations), the blood supply, and the venous and 
lymphatic drainage of each region. In addition, basic radiologic 
anatomy (using various radiological modalities) of each region is 
described. Students should be able to use this knowledge to solve 
basic clinical problems. The course consists of two main teaching 
methods: lectures and dissections of the human body. Important-
ly, these teaching methods are designed to be intertwined, such 
that teaching the theoretical material is followed by dissection 
and small group discussions of radiologic anatomy. 

The final exam consists of two parts: a 100-item multi-
ple-choice question exam and a practical exam at the anato-
my lab in which students are requested to identify anatomical 
structures. Due to the COVID-19 pandemic, lectures were de-
livered virtually, and hands-on dissection workshops designed 
for small groups were postponed until the summer months. This 
gap created an artificial separation of the two teaching methods. 
Consequently, the students took the written exam prior to their 
having participated in the dissections that were initially planned. 
The students reported that they missed the benefits of dissection 
for understanding and retention of anatomical concepts, mainly 
those that require 3-dimensional visualization. 

QUANTITATIVE METHODS IN THE MEDICAL SCIENCES

The curriculum consists of dynamical systems and high-dimen-
sional data analysis, phase space, Jacobian matrices, nullclines, 
separation of timescales, hypothesis testing, multiple compari-
sons, clustering, and networks. Two teaching techniques, frontal 
lectures and a flipped classroom, were used during the spring 
semester of 2020, both via Zoom. In the latter, students viewed 
short video segments during their own time and answered a 
number of questions. During interactive Zoom sessions, prob-
lems were solved by means of discussion between the students 
and instructor. Students were also invited to solve parts of prob-
lems on the teacher’s screen. The final test consisted of a 1-hour 
online exam. All the questions were displayed on a single 
screen, and all the answers were written on paper and scanned. 
The conclusion was that the teaching via the flipped classroom 
was very successful; and the student feedback was extremely 
positive. The impression of the teaching assistants was that stu-
dent understanding was better than in previous years. Regard-
ing the lectures on Zoom, the availability of class recordings 
from previous years was very useful for students. However, this 
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year Zoom classes were much less interactive than the in-class 
lectures of previous years. Students asked fewer questions in 
the Zoom format. The online exam was considered a disaster 
by students and faculty. The effort to differentiate between this 
online exam and a trust-only home-exam led to stress, limit-
ed-time, and a very low-quality assessment of knowledge. The 
course instructor concluded that home-exams and assignments 
are preferable to online assessments and should be implemented 
in future years.

VIRTUAL INTERNAL MEDICINE CLERKSHIP

Following the eruption of the COVID-19 epidemic, frontal and 
bedside teaching was banned for almost 2 months. In regular 
years, the clerkship of internal medicine starts in the second se-
mester of the fourth year of medical studies and continues for 
11 weeks. Since bedside teaching was not possible, a short cur-
riculum composed of several subjects was created to be taught 
online. The subjects included acute coronary syndromes, conges-
tive heart failure, pulmonary embolism and deep vein thrombosis, 
pleural effusion, atrial fibrillation, acute renal failure and anemia. 
During each week of the online course, qualified tutors of internal 
medicine addressed one of these topics, to groups of 8 students. 

The weekly teaching format included required reading, an 
online pretest, clinical virtual cases, and two separate 1.5-hour 
to 2-hour sessions with the tutor using the Zoom platform. The 
pretest was based on the required reading from Harrison's Inter-
nal Medicine textbook, 20th edition and consisted of both clinical 
reasoning and knowledge questions. During the online Zoom ses-
sions, the students practiced clinical problem solving of scenari-
os that were prepared in advance and presented by the tutor. In 
addition, all the students were granted free access to the Aquifer 
case-based online learning [12] and were required to practice rel-
evant clinical cases each week. The students were disappointed 
to have missed in-hospital clinical experience. Nonetheless, they 
expressed overall satisfaction from the course (rated 4 or 5 on a 
5-point Likert-type scale by 65% of responders) and commented 
that the time was used efficiently. In conclusion, the students ex-
perienced a proactive learning experience of both theoretical as-
pects and clinical reasoning skills in internal medicine. Undoubt-
edly, bedside teaching in medicine is invaluable and cannot be 
replaced by any other means. However, given the circumstances, 
the format implemented provided a reasonable 1-monthtempo-
rary alternative. Once the ban on clinical teaching was lifted, the 
students resumed the clerkship at the hospital. 

SURGICAL CLERKSHIP FOURTH YEAR

This cousrse is usually taught in the fourth or fifth year. The 
length of the clerkship during the pandemic was 6 weeks, the 
same as in other years. In normal years, the first week of the 
clerkship consisted of frontal lectures on basic and common sur-
gical issues. At the end of the week, the students were required 
to pass a written exam to initiate the clerkship in the hospital. 

Although the ban on clinical teaching was lifted during the pe-
riod of the clerkship, the number of students allowed to gather 
in a classroom was still limited. We therefore used lectures that 
were recorded in the previous year (2019) and uploaded these 
lectures to the Technion website. For one week, the students 
were asked to view the lectures in addition to reading the ap-
propriate chapter in the recommended surgery book (Sabiston 
Textbook of Surgery, 20th edition). Each evening of the week, a 
senior surgeon from the faculty was available for 1 hour online 
via Zoom to answer student questions. The exam consisted of 50 
multiple-choice clinical case questions, based on the lectures. 
Students were given 3 days to answer the questions. The test 
could be taken multiple times until all the answers were correct.

SURGICAL CLERKSHIP SIXTH YEAR

During this 2-week clerkship, students joined the surgical staff 
in their daily activities. Due to the lockdown, almost 50% of the 
students could not participate in this clerkship. As a substitute, 
they were required to complete six problem-oriented surgical 
cases from the Aquifer internet-based site (12). We also allowed 
students who wanted to complete this clerkship to coordinate 
the time according to their own schedules. 

ONLINE TRAUMA COURSE

In normal years, the trauma course is based on both frontal lec-
tures and practical simulations. During the lockdown of March 
2020, we implemented the Zoom platform in two aspects, thanks 
to the dedicated assistance of the computer services. First, we 
conducted recordings of 17 lectures in various fields of trauma. 
Second, we hosted multiple synchronized Zoom meetings with 
small groups of students, in which active participation of train-
ees was required as part of a trauma case management. Effec-
tive simulations were contingent on sessions comprising small 
groups. Student availability to participate in scheduled meetings 
in the midst of the pandemic was variable. For these reasons, we 
offered as many opportunities for practice as possible, during 
different times of the day. Students were allowed to take the 
online test as many times as needed to achieve a perfect score. 
According to the student's feedback, the course went exception-
ally well and received high praise and satisfaction. 

ADVANCED CARDIAC LIFE SUPPORT DURING THE CORONA 

PANDEMIC

This course for sixth year students included the history of re-
suscitation, the general concept of advanced cardiac life support 
(ACLS), the algorithms of ACLS, management of the airway, 
bradycardia, tachycardia, pulseless electrical activity, anaphy-
laxis, mechanical support, ECMO, teamwork during ACLS, and 
practical points for successful resuscitation. The teaching tech-
nique comprised a flipped classroom, with 11 recorded lectures. 
Questions were answered by email by the course coordinator. 
The online test consisted of 30 questions. To pass, a student had 
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to answer correctly all the questions. Based on student respons-
es, the flipped class enabled the students to review the teaching 
material at their own pace. The knowledge also helped them to 
prepare for the final test in internal medicine, for Israeli medical 
license certification. All the students will undergo compulso-
ry practical training before starting their internships (within 4 
months of completion of the course).

HEALTH SYSTEM MANAGEMENT

This course is for students in their sixth year. The main topics 
being taught in regular years include Israel’s healthcare laws 
and policy, health economics and insurance, hospital-based and 
community-based health system in Israel, patients' rights, qual-
ity and safety, medical personnel, and new technologies and in-
novations in health system. For this year course, three important 
topics were selected for students; Israel’s health laws [13], the 
current situation of the hospitalization system in Israel [14] and 
the impact of reduced night shift length on quality of medicine 
[15]. The students were requested to read three documents [13-
15]. Questions were answered via email by the course coordi-
nator. An online test consisted of 30 questions. A passing grade 
of the test required answering all the questions correctly. The 
students were able to take the test as many times as needed to 

achieve a perfect score. Overall, they demonstrated capability 
of learning a reasonable amount of material on their own. How-
ever, the students missed the opportunity of a personal meeting 
with health system directors, which is a central element of the 
course in typical years. 

RESULTS

OUTCOMES OF CHANGES IN TEACHING DURING THE 

COVID19 PANDEMIC

Table 1 summarizes the methods used and the outcomes of the 
changes that were implemented during the pandemic. Although 
we did not conduct a structured study of the outcomes of the 
changes imposed by the pandemic, we assessed online respons-
es of students via their representative bodies and maintained 
close contact with faculty and academic administrative staff. 

STUDENT RESPONSES:

The main concerns of students involved completion of the aca-
demic year and their financial needs, mostly related to renting 
residencies in Haifa. Regarding changes in teaching method-
ologies and the transfer to online teaching, students generally 

Table 1. Summary of teaching during the COVID-19 pandemic

Subject Methods used Changes in curriculum
Grades compared to 
the previous year

Comments 

Community engagement Only online assignments 
and projects None Not applicable 

Becoming a physician Small group discussions No visits to the medical system 
and community Not applicable

Cell biology Online lectures None No difference 

Human anatomy Online lectures Dissections were postponed Test postponed

Quantitative Methods in 
the Medical Sciences

Flipped classroom, small 
group discussions None No difference 

The tutors’ impression was 
that students’ knowledge 
was improved compared to 
previous years

Internal medicine Reading assignments and 
small group discussions

Clerkship postponed and rotation 
shortened from 12 to 10 weeks Not applicable Virtual internal, medicine 

clerkship

Surgical rotation fourth 
year

Online introduction 
lectures None Not applicable

Surgical rotation sixth 
year Virtual cases Two weeks of sixth year clerkship 

canceled
Completion of 
assignment

Trauma course
Online lectures and 
small group scenarios 
discussions

No onsite training

Advanced cardiac life 
support Online lectures No onsite training Online test with no 

grades

Health system 
management Reading assignments 

The curriculum was changed to 
include the relevant Israeli laws, 
the hospitalization system in Israel, 
and residency working conditions

Online test with no 
grades

COVID-19 = coronavirus disease-2019
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expressed that the faculty was doing all it could to preserve the 
academic year. The only point of friction was the postponing of 
the anatomy laboratory to the summer vacation. 

FACULTY RESPONSES

Faculty responses can be divided into two. Some faculty mem-
bers felt the pandemic was a great opportunity to change meth-
ods of teaching. An example is the course on quantitative meth-
ods in the medical sciences, which introduced flipped classroom 
teaching and small group studying. Other faculty members con-
tinued with conventional teaching but transferred to online (or 
recorded) lectures. 

ASSESSMENT OF LEARNING QUALITY (INCLUDING 

EXAMINATIONS)

We did not conduct a structured study to assess quality of learn-
ing quality except comparing previous year’s grades to the pan-
demic year’s grades when appropriate. With regard to testing, 
no significant changes in average or standard deviations of 
grades were found compared to previous years [Table 1]. How-
ever, for some subjects, comparisons to previous years were 
difficult since the courses changed substantially. Regarding in-
ternal medicine rotation, we asked tutors of internal medicine 
to evaluate the preparedness of the students who started their 
rotations in internal medicine after the lockdown lifts. The pre-
paredness of the students for the internal medicine rotation was 
assessed as excellent. All tests were conducted online. Some 
minor technical issues were resolved with the help of technical 
bodies at the Technion. 

DISCUSSION

The unprecedented COVID-19 pandemic suddenly and dramat-
ically impacted all layers of personal and public life. The Israeli 
medical system had to respond and adopt to the pandemic at 
the shortest possible time to provide insights and guidelines for 
treatment [16,17]. The chronic shortage of physicians and the 
acute need to reinforce the medical system in Israel heightened 
the importance to continue relentlessly to educate medical stu-
dents and to prepare them to become physicians. Online learn-
ing was the only possible solution during the lockdown. Thus, 
various courses were taught by online lectures and small group 
discussions, with high overall student satisfaction. Students 
benefited from the flexibility in watching the lectures in their 
own time, and from the flipped classroom technique that was 
frequently implemented. Surprisingly, even interactive courses 
such as the course on community engagement and the course on 
becoming a physician received very positive feedback. These 
changes are evidently due to the high creativity and dedication 
of the instructors, and to the involvement of the students as part 
of executive groups that managed the community issues that 
were handled. 

The students were provided opportunities to practice com-
municative skills and to be involved in community action, sole-
ly by internet and telephone, while maintaining the required 
social distance. Indeed, the changes that were forced during the 
pandemic echoed voices that pre-COVID-19 teaching methods 
may be obsolete, and that lecture halls should be replaced by on-
line teaching of pre-clinical sciences [3]. An area noted for im-
provement is the need to divide long lectures into shorter units, 
which can be followed by an option for direct communication 
with the teachers. Online examinations that could be repeated 
until receiving a perfect score seemed effective. As expected, 
courses that involved laboratory work such as dissections, and 
clinical exposure such as clerkships, could not be adequately 
replaced online.

Our ability to continue teaching, with minimal compromise 
in the curriculum and the quality of teaching required four 
major elements: teamwork, discipline champions, trust with 
the students, and robust technical and administrative support. 
To pursue these four elements, we created an executive group 
that included members of the faculty management, educational 
leaders, and students. This forum reached all decisions by con-
sensus. Board deliberations and decisions were visible to both 
faculty and students. The success of teaching during the initial 
phases of the COVID-19 pandemic demonstrated that the basis 
for trust is collaboration, mutual respect, communication, and 
visibility. Once all these ingredients were in place, trust became 
the fuel that generated positive outcomes. 

While maintaining the curriculum as intact as possible was 
our first principle, keeping the students engaged in academic 
work during the lockdown was the second principle we formu-
lated. Being engaged and part of a learning community may 
help reduce the risk of depression and feelings of isolation [18]. 
Dissemination of information, directly from the deans’ office 
and the students’ union, is one of our means of maintaining stu-
dent engagement. The similarity of end of semester test grades 
and standard deviations of grades suggests that the quality of 
teaching and learning was not jeopardized during the pandem-
ic. Obviously, longer restriction on bedside teaching could have 
challenged our program in ways that would have resulted in lost 
academic years. 

Despite our anticipated success in maintaining the academic 
ecosystem and in teaching our students, some essential elements 
of our curriculum, such as teaching anatomy and emergency 
medicine, could not be accomplished during the lockdown and 
required particular creativity and additional resources. 

Teaching gross anatomy during the COVID-19 epidemic 
imposed substantial challenges, as this discipline has faced dra-
matic changes over the past few decades. The advancement of 
medical imaging technology has questioned the role of classic 
anatomy teaching, which is traditionally based on dissection of 
the human body [19]. While imaging-based anatomical educa-
tion has important advantages due to the lower costs compared 
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to teaching on human bodies in the dissection room, many anat-
omists are convinced that the cadaver as a main teaching source 
cannot be replaced. The COVID-19 pandemic created a unique 
pedagogic experiment, since teaching students and faculty in the 
dissection room was prohibited. Whether technologies, such as 
virtual reality, will replace actual dissection has not yet been 
determined [20]. 

The experience we gathered during the COVID-19 pan-
demic calls for major change in the way medicine should be 
taught [21-23]. We introduced methods of active learning such 
a flipped classes and guided learning during the pandemic, but 
the immediate need prevented us from preparing students and 
faculty for the change [24]. Favorable response to transition 
electronic distance learning of pre-clinical sciences during the 
pandemic was recently reported by Sandhaus et al. [25] as was 
the case in some of our courses. Advocates of complete transi-
tion from frontal teaching to online teaching had already gained 
momentum before the pandemic. However, student reactions to 
online teaching indicate that this methodology, when detached 
from face-to-face interactions with other students and faculty, 
is not suitable for teaching medicine. Personal interactions are 
mandatory to the personal and professional development of 
physicians and cannot be achieved by online teaching or sim-
ulations. Interactions with other students, faculty members and 
patients are irreplaceable for educating humanistic, trustworthy, 
and empathetic physicians. Students’ concerns regarding their 
financial needs and prolongation of the program were addressed 
by the Technion’s provision of financial support, and by invest-
ments by both faculty and students in adjusting the program to 
the pandemic induced restrictions.

CONCLUSIONS

During the initial phases of the COVID-19 pandemic, which 
included a temporary lockdown and a ban on clinical, bedside 
teaching, we were able to continue our teaching program with 
minimal compromise of curriculum. We used several methods 
of online learning such as flipped classes and recorded lectures 
and promoted active learning and gained insights on how peda-
gogy will change in the future. In the long run, however, person-
al interactions are essential to medical school education, as are 
laboratories, group simulations and bedside teaching. 
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