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Abstract

Background: The sudden outbreak of COVID-19 has affected the world medical education system
and has led to changes in conventional teaching methods in most universities. This study aimed to
review the challenges of online education in medical education during the COVID-19 pandemic.

Materials and Methods: In this review, a systemic search of online databases (Medline, EMBASE,
Scopus, Web of Science, Cochrane Library, CIVILICA, and Google Scholar search engine) based on
Mesh keywords in related articles was conducted for related studies from January 2020 to December
2021. The evaluation of eligible studies and selection was done by two reviews.

Results: The findings of this study indicated the challenges of online education in the crisis caused by
the COVID-19 in three areas of student and cultural, education and research, and management,
administration, and finance. During the COVID-19 pandemic, these challenges can affect the
physical, psychological, social, educational and behavioral status of students and professors and
educational and research processes, and cause irreparable damage to the administrative, executive,
and financial infrastructure of universities. Therefore, ideas and solutions to solve these problems can
facilitate high-quality and sustainable education for students.

Conclusion: The COVID-19 pandemic could have a positive effect on some aspects of medical
education. However, numerous challenges have arisen, involving issues related to the student and
cultural fields, education, and research, and financial issues. In the field of medical education, the
development of online medical simulators, the promotion of virtual hospitals and telemedicine
(telemedicine), the provision of virtual cases, and the conduct of online examinations can help to
promote virtual education.
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Challenges to Online Education

1- INTRODUCTION

The COVID-19 pandemic  is
considered a major global health crisis and
has led to substantial changes in human
behavior on a large scale. With the onset
of the COVID-19 pandemic worldwide,
health protocols have emphasized social
distancing (1-3). In this regard, face-to-
face school and university education have
stopped to reduce the spread of the
coronavirus in many countries. Various
alternatives, including online teaching,
have been provided to continue student
education while implementing social
distancing protocols and to continue the
curricula according to the pre-defined
program (4-7). Governments and public
health officials have taken extensive
measures to prevent the disease by
declaring a state of emergency during the
COVID-19 pandemic, but the disease-
related stress and its devastating
psychosocial effects have posed many
problems for society in every field,
especially education (8).

In addition to imposing costs, COVID-19
has affected other areas besides the health
system, including the education system. It
has damaged the system and posed
challenges to countries through the closure
of schools, universities, and educational
centers (9). With the spread of the
COVID-19 pandemic, Iranian universities
transferred their educational classes to
online (social networks) and blended
education platforms. Initially, education
was provided irregularly, but over time,
universities were required to use the
NAVID system (special learning software)
and platforms such as Adobe Connect,
Skyroom, and BigBlue as a centralized
educational system, and regular online
education was provided in these
universities  (10-12).  Despite  the
widespread use of online education in
universities and its benefits, the main
concern relates to universities that cannot
hold practical courses and face-to-face
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education. For example, medical students
need to take internships in clinical settings,
and online courses will not be as effective
as clinical education (13, 14). Many
medical schools have discouraged students
from the face-to-face university and
clinical environment due to the prevention
of the spread of coronavirus disease and
the reduction of high workload in hospital
wards and encouraged them to online
education (15, 16). This shift in teaching
platforms has caused challenges for
students, officials, and educational
administrators of universities (17).

Since achieving a better understanding of
challenges and providing solutions during
the COVID-19 pandemic is of special
importance for educational systems and
universities, and it is necessary to carefully
study and monitor the changes that have
occurred and their possible effects on
student education, the present study aimed
to review the challenges to online
education in medical education during the
COVID-19 pandemic around the world to
finally provide practical solutions in this
field and improve medical sciences
education.

2- MATERIALS AND METHODS

This research is an integrated review
article that comprehensively synthesizes
the published information on the
challenges of e-learning at the time of the
COVID-19 outbreak. This study employs
the Broome approach (Broome, 2000),
which includes the following steps:

1. Text Search: In this step, the exact
definition of text search strategies is
carried out to increase the validity of the
review.

2. Data evaluation: In this step, the
research team evaluates the accuracy of the
obtained data based on its coordination
with the aim of review and inclusion
criteria.
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3. Data analysis: In review research, it is
necessary to classify and summarize the
data extracted from primary sources in an
integrated summary and unit of data order
(18).

In this study, the research topic was "the
challenges of online education in
Pandemic COVID-19". In this regard,
credible databases Scopus, Web of
Science, Medline  (via  PubMed),
EMBASE, Cochrane Library, CIVILICA,
and Google Scholar search engine were
used.

The search period ranged from January 30,
2020 (when COVID-19 was declared a
pandemic) to December 2021. The
combination of terms used in the search
based on Mesh and keywords mentioned in
related articles were "Online education,
Education, E-learning, Virtual education,
Medical education, Coronavirus, and
COVID-19.

Database search was done for suitable
studies. Abstracts of the studies were
screened to identify eligible studies, full-
text articles were obtained and assessed,
and a final list of eligible studies was
made.  This  process was  done
independently and in duplication by two
reviewers, and any disagreement was
resolved by a third reviewer. References
were organized using EndNote software
(version X8). Finally, 250 articles were
selected. Articles unrelated to the purpose
of the research, letters to the editors,
duplicate articles, and those without full-
text were excluded.

3- RESULTS

With the onset of the coronavirus
pandemic, many countries have closed
their schools, universities, and education
centers, and many students continued their
education remotely through electronic
systems. This shift from traditional (face-
to-face) to online (remote) educational
platforms has created challenges for
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students, professors, and university
officials. In this review study, 43 articles
were reviewed, and the findings are
presented as challenges related to the three
aspects: student and cultural, education
and research, and executive and financial
management.

1. Student and cultural aspect

Challenges of online education are in part
related to students and cultural issues. The
spread of coronavirus disease has affected
the mood and morale of students and the
academic community, which in turn has
increased anxiety and stress and worsens
the COVID-19-related  psychological
issues (19). Low motivation due to limited
experience (20), poor skills in using
computers and educational software, lack
of quality teaching aids and acceptable
graphic specifications at home, high cost
of supply and maintenance of essential
equipment such as laptops, modems, and
Internet packages (21), low English
proficiency of students and professors, and
poor communication skills among students
for conveying their messages online were
among the common problems of students
(22). Other challenges include the inability
to develop ethics in the academic capacity
during the COVID-19 crisis, the spread of
Internet addiction among students and
university staff, and the decline of support
for international student enrollment and
scholarships, which in turn have reduced
the number of students in different study
levels. Delayed graduation, especially in
higher education, is another challenge in
this critical period (24). On the other hand,
there exist resistance to changes and a
negative attitude, mistrust, and as a result,
disinclination to use new educational
technologies among  students  and
professors (25, 26). The existence of
cultural lag towards understanding new
crises, i.e., the difference between material
and spiritual culture, is another problem.
The biological threat of COVID-19 has
now entered all countries; however,
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governments have been slow to act, as can
be seen in various attitudes and behavioral
dimensions, including not wearing masks
and gloves to prevent and reduce disease
transmission by students and different
segments of society, changes in student
culture and its impact on student life,
inaccurate  knowledge of  different
ethnicities, races, and religions among
students, which causes and exacerbates
identity  disorders due to cultural
differences, are among other notable
challenges during this pandemic (27). In
addition to these challenges, one positive
outcome of the COVID-19 outbreak is that
professors have become more inclined to
use online education. Before the pandemic,
the resistance of professors and some
students was one of the main barriers. This
resistance, however, has gradually
decreased, and online education has been
accepted as a reasonable solution during
the COVID-19 pandemic.

2. Educational and research aspect

Although online education is not a new
teaching method, it is always possible that
some less digitally literate faculty
members are unable to get accustomed to
this method (28). Many universities do not
have the infrastructure and resources to
facilitate online education. The shift from
face-to-face to online education has also
had a significant impact on educational
evaluation. Since the assessment is
designed for face-to-face learning courses,
online assessment is challenging for
students and faculty members. It is also
difficult to monitor students' online usage
and ensure that they do not cheat during
online exams. Laboratory, practical and
functional tests are not possible online. In
addition, students who do not have access
to the Internet will have a fundamental
disadvantage when participating in the
assessment process, which will affect their
average grades (29). Lack of diverse and
flexible student evaluation methods due to
test problems and inadequate feedback, as
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well as inadequate supervision and
feedback of professors and students'
confusion in doing homework and its
delivery time due to poor communication
and interactions are factors affecting
students in the education field (30, 31),
which in turn increases injustice and
strengthens inequality in education (32).
Research productivity is another aspect
that is profoundly damaged during the
pandemic. This can be attributed to the
decline in the number of research, field,
and laboratory projects, congresses,
academic, national, and international
conferences, academic articles and non-
academic journals, research grants of
professors and researchers, and the supply
and sale of scientific and research products
(33). These issues have reduced students'
research capacity due to reduced field
research activities, reduced inter-university
scientific cooperation due to reduced
interactions between faculty members, and
even reduced knowledge from different
communities due to reduced direct field
studies (34). Other challenges include the
limited use of laboratory environments for
research and the reduced use of data
collection tools such as counseling, field
research, action research interviews, etc.
(35). The slow assessment process of
research articles in academic journals,
which  sometimes leads to delayed
graduation and delayed promotion of
faculty members, is another problem in
this period (21). Also, the lack of up-to-
date research priorities has reduced the
number of research projects with the
cooperation of industry and other service
and executive organizations of the society
and has limited the scientific capacities of
students (36). It is expected that in the
future and post-corona period, global
knowledge move more comprehensively
towards the development of healthcare
knowledge (37). New technologies will
also have a stronger focus on smart
diagnosis, treatment, and maintenance
(38). The discourse and approach of new
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technologies is a perspective based on
responsibility towards the society, people,
and the environment in all areas,
particularly education. The resulting
development in the educational system and
technologies will ensure the reduction of
environmental  degradation, e.g., the
contamination of air, water, and the natural
living environment (39). Following the
spread of COVID-19 and its severity, there
will be more sensitivity to health
smartization, so that the health warning
system will pervade through tools
connected to humans, objects, and
processes (40). The online education
system during the pandemic has acted as a
solution to fill the educational gap caused
by the closure of schools and universities.
In the meantime, the shortcomings of the
distance learning system have become
known. The blended education and smart
education system were born out of these
shortcomings and educational needs and
have  revealed the  necessity  of
strengthening the quality of this education
system in all countries (41-44). Regarding
medical education, the development of
online medical simulators, promotion of
online  hospitals and telemedicine,
providing online cases, and holding online
exams can help promote online medical
education (30, 45, 46).

3. Management, executive, and funding
areas

Challenges to online education during the
COVID-19 pandemic caused economic
problems for the educational system of
universities, which were partly funded
through their communication with society
and industry (47). Also, universities that
relied on tuition fees from international
students and other international activities,
such as the cross-border sale of knowledge
products, were severely underfunded (48).
On the other hand, universities that relied
on government budgets also suffered
delayed or insufficient funding due to
government budget deficits (49). Also,
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universities that relied on the aid of
citizens and charities faced a significant
problem (50). Another serious damage to
online education during the COVID-19
pandemic has been to the administrative
and executive affairs of medical education
(51). The administrative-executive affairs
of a university, such as position change,
promotion of professors, recruitment,
employment, and retirement, have been
delayed or suspended (52). Besides,
inevitable  psychological damage to
professors and students due to distance
from their academic environment is a
consequence that must be specifically
addressed (53). Other challenges faced by
most universities in their management
include the suspension of important
university councils and meetings at the
board level, education, and research,
graduate studies, poor planning for
educational simulators and online reality
spaces for the practical, workshop, and
clinical courses in medical education
during the COVID-19 crisis, and the
university's poor interactions with social,
political, and extra-university systems
(54). Challenges related to the executive
field during the COVID-19 pandemic
include the excessive workload of faculty
members, ambiguity in evaluating the
performance of faculty members during
the online training courses, ambiguity in
the validity of students' opinions on the
professors’ performance in the training
courses, ergonomic problems of professors
during teaching, the unfamiliarity of
faculty members and students with
information technology and distance
education, and non-cooperation of faculty
members in conducting coherent training
courses, which have in turn increased
stress among university staff and faculty
members (55, 56). As for funding during
the COVID-19 pandemic, it has sharply
decreased following the reduction of extra-
tuition income of universities due to the
suspension of educational processes and
skill development, the growing need to
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fund separate units to finance emerging
technologies, reduced income from
extracurricular activities such as joint
projects with research centers,
organizations, and other universities, lower
rental income and selling university
services (publishing, book-selling
departments, buffets, and sports fields),
and has led to further economic problems
for the education system (57-59).

4- CONCLUSION

The results of this study showed that
the COVID-19 epidemic has had a positive
effect on some aspects of medical
education. However, several challenges
have arisen, often related to the students
and cultural fields, education and research,
management, administration, and finance.
With the outbreak of the coronavirus and
the subsequent closure of educational
centers, those involved in the educational
system had to take measures to reduce the
spread of the coronavirus using various
software and tools to maintain the health
of students and professors and the whole
human community through following the
training through cyberspace. However, due
to the lack of necessary infrastructure and
facilities, they initially faced serious
challenges in design and implementation.
Therefore, it is expected that developing
the necessary infrastructure such as the
global Internet and increasing its speed,
producing interaction-based educational
software, and motivating and empowering
professors and students to use e-learning
and using the experiences gained in this
pandemic further virtual education in
universities. Even after the end of the
corona outbreak, this type of education
will  continue alongside face-to-face
education. In medical education, the
development of online simulators in
medicine, the promotion of virtual
hospitals and telemedicine (telemedicine),
and providing virtual cases and online
exams can help promote virtual medical
education.
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