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Abstract

Context: Since the onset of the COVID-19 pandemic, there have been numerous higher education challenges. Medical universities
have been urged to dispel students from educational and clinical settings and led them toward virtual education. This sudden
transition has been accompanied by multiple challenges.
Objectives: The present study aimed to evaluate the challenges of virtual medical education in the COVID-19 pandemic.
Study Selection: This systematic review was performed by reviewing the current literature on the research subject and the studies
conducted in this regard during March 2019 to April 2021 by searching via five key search engines and databases, including Google
Scholar, ScienceDirect, PubMed, Scopus, and ERIC.
Results: In total, 23 studies were assessed, and different virtual education challenges in medical universities were classified into
three categories of structural challenges, student-related challenges, and teacher-related challenges. In addition, strategies were
proposed for overcoming the identified challenges.
Conclusions: Since medical education was not properly pursued before the COVID-19 pandemic and the necessary infrastructures
are lacking in this area, designing and implementing such programs could bring about fundamental challenges in several countries
(especially developing and low-income countries), thereby decreasing their success rate. On the other hand, the coronavirus crisis
could be an opportunity to identify the weaknesses, shortcomings, and infrastructural deficiencies in e-learning and address these
issues effectively.
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1. Context

On March 11, 2020, the World Health Organization
(WHO) declared COVID-19 a pandemic. Due to the rapid
spread of the disease worldwide, most governments took
unprecedented measures of social distancing to prevent
the spread of the disease. One of these measures was the
temporary closing of in-person classes and turning to vir-
tual education (1). Sooner or later, we had to move to-
ward virtual education and use the capacities of such train-
ing. The COVID-19 pandemic created an opportunity to take
better steps toward this goal by identifying the strengths
and weaknesses of virtual education. E-learning, also re-
ferred to as online or electronic learning, is the acquisition
of knowledge through electronic technologies and media.
E-learning aims to build knowledge on personal experi-
ence. Information and communication technologies are
the main media for facilitating virtual education, which
may be networked or non-networked (2).

According to the literature, some of the most impor-
tant advantages of e-learning include increasing the qual-
ity of learning, facilitation of access to a large volume of in-
formation and knowledge, rapid and timely access to infor-
mation, decreasing educational costs, increasing the qual-
ity and accuracy of curricula and scientific content, sci-
entific promotion of students and teachers, appropriate
educational approach to promote teacher-student interac-
tion, formation of educational working groups, and using
appropriate educational technologies (e.g., web environ-
ment and information technologies) (3, 4).

Despite these advantages, many experts have pointed
out the shortages of e-learning. For instance, Dreyfus
claims that virtual education cannot guarantee updated
creative ideas, information quality, and user aristocracy
overall facts. According to this scholar, students know
that attendance in the classroom and interacting with the
teacher and other students makes them more connected
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to educational materials, which should not be missed on
their behalf. Attending a classroom is such a positive ex-
perience that most students may compromise their com-
fort to experience this learning environment regardless of
unfavorable momentary situations (e.g., bad weather). Ac-
cording to Dreyfus, the teacher in the virtual classroom
could not know if the students in the class are attracted to
the lesson. In addition, the teacher may not properly mea-
sure the involvement of the students in the lesson and es-
timate or guide their emerging and creative ideas. There-
fore, it seems that we should reflect on the educational
effects of virtual universities (5). Most studies have high-
lighted a mismatch between medical training and its cur-
riculum structure and information and communication
technology developments.

Teacher’s centrality is a major challenge in the transi-
tion to distance education, especially in the field of clin-
ical education, wards, and outpatient clinics (6, 7). Such
an example is the anatomy discipline, which is the basis
of medical education. There is still resistance to stopping
training with corpses despite the possibility of using vir-
tual resources and simulations (7). On the other hand, pre-
clinical subjects are simpler due to less interaction with
patients, better access to virtual education contents, using
operating systems, and problem-based learning. Factors
such as limited access to high-speed internet could cause
irreversible damage to education. The professional perfor-
mance of physicians in the future is another concern of
the academic community due to the volume of the ma-
terials and spaces required for education. This is mainly
due to students’ need for expansive technical skills in ad-
dition to theoretical knowledge, which must be learned in
person. Some educational options do not require physi-
cal presence, and the transition to distance learning and
e-learning could occur faster in theoretical disciplines (6,
7).

The shift toward distance learning has put tremen-
dous pressure on students and faculty members. Stu-
dents are concerned about developing their skills, while
teachers are forced to enter an unknown arena known as
the cyberspace. Despite the increasing use of electronic
resources in educational spaces and the availability of
advanced hardware/software technologies in universities,
students still depend on face-to-face teaching and guid-
ance. Therefore, significant progress is needed to enable
effective e-learning (8, 9).

Several studies have investigated the challenges of
e-learning, indicating that virtual education in univer-
sities has transformed the education structure, causing
concerns regarding the education of students in the cy-
berspace. Therefore, the main challenges of e-learning
should be properly addressed in the current era, especially

given the COVID-19 crisis.

2. Objectives

The present study aimed to evaluate the challenges of
virtual education during the COVID-19 pandemic in the
form of a systematic review.

3. Study Selection

This systematic review was performed by collecting
data from search engines and databases such as Google
Scholar, ScienceDirect, PubMed, Scopus, and ERIC during
March 2019 until April 2021 using keywords such as “E-
Learning” OR “Distance Learning” OR “Electronic Learning”
OR “Virtual Education” OR “Learning Online” AND “COVID-
19” OR “Coronavirus” OR “COVID-19 Pandemic” AND “Med-
ical Education” AND “Challenge” OR “Opportunities”. To
identify additional relevant articles, we conducted a man-
ual search in MedEdPublish. Due to the short timeframe
between the advent of COVID-19 and our study, forward and
backward citation searching was not performed as it was
not likely to identify more relevant articles.

3.1. Inclusion and Exclusion Criteria

The inclusion criteria were as follows: Studies describ-
ing the virtual education challenges in medical education
explicitly deployed in response to COVID-19; Studies pub-
lished after March 1, 2019 (i.e., when COVID-19 was first iden-
tified); Studies published in the English language

The exclusion criteria were as follows: Lack of access to
the full-text article; Low-quality studies based on the Gif-
ford criteria; Lack of e-learning challenges in the findings;
All COVID-19-related content obtained from unapproved
resources (e.g., blogs, social media, books, and content
from other sources than medical universities)

4. Results

In total, 5,056 articles were identified. After the initial
screening process, 4,367 articles that met the inclusion cri-
teria were assessed by reviewing their titles and abstracts.
The full texts of the articles were also evaluated based on
the eligibility criteria, and 23 papers were finally selected
for the current review (Figure 1). A summary of the selected
articles are shown (Table 1). Notably, the e-learning chal-
lenges identified in medical universities were divided into
three categories of structural challenges, student-related
challenges, and teacher-related challenges.
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Figure 1. PRISMA flow diagram of article selection

5. Discussion

The present study aimed to evaluate different virtual
education challenges in medical universities during the
COVID-19 pandemic by reviewing the related articles. The
identified challenges and strategies to cope with these is-
sues have been discussed below.

5.1. Structural Challenges

Virtual learning infrastructures refer to the facilities,
systems, and structures in the field of communication
technology, as well as the required technology for the
proper implementation and access to e-learning services
(1). Structural challenges are the most important issues of
education in the current situation. Internet problems are
among the infrastructure issues in virtual learning or e-
learning, which include low connection speed, high user

volume, frequent internet disconnection, and lack of es-
pecial bandwidth to students. A review of the studies in
this regard indicated that internet bandwidth and internet
connection failure are among the most important struc-
tural challenges of e-learning during the COVID-19 pan-
demic in developing countries (10-13) and even developed
countries (e.g., Indonesia). Despite the existence of virtual
infrastructures, Indonesia is faced with a telecommunica-
tion signal problem due to its special geographical loca-
tion with 13,000 islands (14). According to most studies,
lack of infrastructures and technologies is another barrier
to medical education, which is more prominent in low-
and middle-income developing countries (15). Moreover,
lack of access to the internet, lack of proper structures,
presence of socially vulnerable students, and sociocultural
norms were identified as the barriers to online learning
(10, 13, 16, 17).
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The reviewed studies indicated that technological bar-
riers (e.g., software and hardware), weak servers without
the capacity for high user volume, and systems with poor
visual communication with the audience adversely affect
online learning. Unreliable internet service, internet con-
nection, internet costs and financial support issues, fre-
quent power outages (power fluctuation), and network is-
sues (poor bandwidth) were among the other challenges
identified in the previous studies in this regard (10, 12, 13,
15-20).

5.2. Student-related Challenges

Since many courses are offered to medical students
practically and clinically, one of the most important chal-
lenges identified according to the studies of this field was
the lack of proper bedside learning. The actual interaction
with the patient in the clinical setting cannot be provided
in distance learning despite the use of stimulators (18). In-
teractions are essential to establishing skills such as com-
munication, empathy, compassion, and teamwork in med-
ical students (10). According to Mian and Khan, one of the
main challenges in medical education is interaction and
communication with patients at the bedside. In the men-
tioned study, the researchers emphasized the necessity of
communication with and examining patients to learn and
develop an effective diagnostic approach. In this regard
William Osler states: "He who studies medicine without
books sails an uncharted sea, but he who studies medicine
without patients does not go to sea at all."

During the COVID-19 pandemic, the Imperial College
London used recorded interviews with patients and on-
line patients to address the challenges of medical educa-
tion at the bedside. By providing the online repository of
patient interview recordings and cases, the obtained re-
sults emphasized that distance learning cannot replace ac-
tual contact with patients as it complicates the develop-
ment of key clinical skills in medical students. However,
this challenge could be resolved with the help of digital
technologies (13). In this respect, several studies have dis-
cussed the challenges of social interaction in students. Ac-
cordingly, most students complain of the reduced depth
and quality of learning, mentioning the neglected areas of
virtual education, such as the lack of in-depth online con-
versations, lack of improvised and creative ideas, lack of
understanding others and not being understood by oth-
ers, lack of acquaintance with others, and lack of learning
and having a behavioral and learning role model (11, 13, 15,
19, 22). Furthermore, the results obtained from the assess-
ment of the articles revealed that most students attended
online classes via smartphones. Therefore, one of the ob-
vious challenges faced by these individuals was eye prob-

lems caused by mobile device overuse (10). However, not
all students had fair access to handheld devices (18).

Among other e-learning challenges were sitting in
front of a computer for long hours, distractions caused by
the lack of a space dedicated to studying (15), and stress
due to e-learning (16). Meanwhile, Rajab et al. claimed
that the COVID-19 pandemic has boosted students’ con-
fidence in the effectiveness of online medical education.
Most students are willing to continue online classes owing
to their experience of such courses during the pandemic
(24). Other major challenges of virtual education were re-
ported to be the lack of alternatives and asking students’
opinions about whether they are willing to attend online
classes (18), boring online lectures (19), low self-regulation
of students in e-learning (17), low knowledge quality of stu-
dents in e-learning classes (29), poor online content (11),
not having a personal computer/laptop, and poor internet
facilities (14).

5.3. Teacher-Related Challenges

Lack of technical skills is a major challenge faced by
educators in the development and implementation of on-
line education. Medical educators are currently pressured
to dedicate adequate time to education management, re-
search, and establishing a balance between life and work.
Therefore, inadequate time could be a considerable bar-
rier in this context. In a research, Armstrong-Mensah et al.
reported the main challenges of e-learning to be the ade-
quate time dedicated to education by teachers and the abil-
ity to verify the existing curricula or develop/reproduce
new curricula online (18). Another barrier to the develop-
ment and implementation of online learning has been re-
ported to be educators’ negative attitude toward engaging
with new technologies (33). In addition, their unfamiliar-
ity with e-learning strategies, poor university technology
units in supporting the e-learning process, and the digi-
tal gap caused by the inequalities in underprivileged ar-
eas that prevent students’ access to virtual classrooms are
among the challenges faced by teachers during the current
pandemic.

The regular assessment of students’ academic achieve-
ments requires trained teachers and planning although
this type of training focuses on electronic assessment (14,
25). Other challenges faced by educators have been re-
ported to be difficulty in recording lectures by faculty
members at home, absence of students and their involve-
ment in other online activities, lack of training of faculty
members on online student evaluation, and maintaining a
balance between life and work in female faculty members
while staying home due to the current pandemic (20). Un-
doubtedly, the implementation of virtual classes requires
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equipping universities with the infrastructure of educa-
tional technology, software, hardware, educational regu-
lations fitting virtual education, skill and psychological
preparation of teachers, and skill and psychological prepa-
ration of students. In this regard, some solutions and rec-
ommendations have been proposed in the following sec-
tion, which could be effective in improving the current sta-
tus and avoiding the aggravation of the identified obsta-
cles and challenges of e-learning.

One of the most widely recommended solutions to
overcome the challenges of distance medical education is
using video conferencing operating systems (34). For op-
timal performance in these classes, it is strongly recom-
mended that this educational method be used in small
groups to facilitate interaction in the form of problem-
solving teaching. An effective strategy would involve the
implementation of flipped classes in which the curricu-
lum content is provided to students prior to online classes
(8, 35). Several e-learning operating systems could be em-
ployed for this purpose, such as Microsoft Teams®, Google
Meet®, Edmodo®, Moodle®, and Blackboard®. More-
over, video conference operating systems such as Zoom®,
Skype®, WebEx®, and Adobe Connect are widely used in
this area. These tools create an environment for inter-
action between students and faculty members, especially
for resolving medical educational concerns and problems.
Furthermore, they enable students to have virtual pre-
sentations and make online seminars and problem-based
video conferences for deeper learning.

Among the other identified issues with e-learning were
recording the electronic content prior to classes and us-
ing simultaneous chats or asynchronous forums (8, 34).
Online operating systems such as Zoom® are applied for
bedside patient visits by an instructor to teach theoretical
points and even perform some clinical activities in medi-
cal education. Another interesting strategy in this regard
would be virtual surgery using a GoPro® camera and two-
way audio and video communication between students
and the surgical team in real-time (36).

There are grave concerns regarding the evaluation of
the teaching-learning process in medical education texts
due to the great emphasis on memorizing the lessons
in traditional exams, and the COVID-19 pandemic could
further disrupt the online implementation of these eval-
uations (34, 35). Several interesting online evaluation
strategies could be adopted to increase evaluation cred-
ibility, such as oral assessment through videoconferenc-
ing and close communication with students, oral lectures
(37), recording videos provided in clinical cases (9, 38),
evidence-based medical practices during treatment assess-
ment (36), open-book tests, and random questions in a vir-
tual education environment with a set maximum time for

finishing (39). In the disciplines where clinical skill devel-
opment is important, methods such as preparing an elec-
tronic report in which the clinical supervisor assesses stu-
dents’ skills could be effective as well. Creating concept
maps, podcasts, videos, other resources, and a final sec-
tion to reflect on these categories could be another promi-
nent activity for online student evaluation (40). The use
of videoconferencing in clinical trials with real patients,
listening to conversations between students and patients,
providing real-time feedback, and designing the necessary
interventions have also been recommended in this regard
(41, 42).

In the reviewed studies, most of the students had ac-
cess to the electronic educational content via their hand-
held devices, and cellphones were the main device applied
for this purpose. Therefore, it is recommended that ap-
plications and systems compatible with students’ smart-
phones be employed in e-learning and medical education,
especially clinical education. Elimination of students from
clinical internship courses could lead to significant out-
comes for future workforce planning. However, the COVID-
19 pandemic has highlighted issues previously discussed
in medical education, such as the role of students, focus
on education by relying on clinical experience, and chal-
lenges posed by a traditional model (e.g., medical model).
The image of the contemporary world and technological
advances, as well as the centrality of the role of students
rather than teachers in the teaching process, have become
clearer as an important issue in the educational decisions
regarding medical education courses (43).

5.4. Conclusions

Virtual education is a global service that has attracted
tremendous investments recently. Even without consid-
ering the coronavirus pandemic, virtual education must
be followed as a solemn priority of higher education. Vir-
tual education involves issues such as educational justice,
which necessitate the thorough assessment of this area.
While new technologies make education more indepen-
dent and flexible, the organizational structure of higher
education institutions must change to exploit these facil-
ities. Furthermore, it is essential to provide proper learn-
ing opportunities through measures such as establishing
a strong technological infrastructure, developing the nec-
essary educational standards, creating a proper culture,
and changing the traditional attitude of the community
toward education and investment. Finally, the participa-
tion of the government and private sector is critical to the
application of new technological systems for educational
affairs.
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