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Abstract

Introduction: The education system of medical sciences faced significant problems with the emergence of the Coronavirus
disease 2019 (COVID-19). In this article, we highlight the obstacles and opportunities that medical students faced
during their education during and after the COVID-19 pandemic.

Methods: We conducted a literature search on scientific databases to identify papers reporting science educational
challenges and opportunities in virtual medical education during and after the COVID-19 pandemic.

Results: The review of the studies determined that virtual education is appropriate in reducing the spread of the
COVID-19 pandemic and preventing medical students from falling academically; however, it is associated with some
advantages and disadvantages. Educational, cultural, economic, and time benefits, helping to reduce the spread of the
COVID-19 pandemic, not wasting time due to not needing to travel, the possibility of communicating with international
professors, preventing medical students from dropping out, and access to course presentation files are available on
virtual networks at any time. Lack of possibility to communicate with students, lack of focus on education, possibility of
cheating in virtual examinations, inactivity, higher prevalence of weight gain, obesity, and diabetes mellitus, inability
to control students' attention, lack of access to the Internet, and particular limitations because of the high volume of
content of textbooks in social networks.

Conclusion: Although the disease of COVID-19 has caused a challenge to education, it provides suitable opportunities

for the continuation and foundation of virtual education and to prevent academic failure in the era of COVID-19 and
post-COVID-19.
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1. Introduction
Universities and educational institutions act in the direction of

new and serious challenges in the health and education systems of
countries [2]. To prevent the spread of this disease, health mea-

spreading science and are responsible for leading the cultured soci-
ety of each country on a wider level [1]. Since the end of December
2019, the world has faced an important challenge called the 2019
coronavirus disease (COVID-19), which led to the emergence of

sures such as isolating patients suspected of having COVID-19,
social distancing, closing educational centers, disinfecting places,
and vaccination were put on the agenda of countries [2-4]. There-
fore, the challenge of COVID-19 caused the closure of face-to-
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face education and worried parents, teachers, and professors.

Virtual education (VE) by using internet-based platforms and social
networks (SN) provided social distancing during the COVID-19
era [2,5]. Although the VE supplied the education process during
the pandemic, serious challenges emerged in education due to its
widespread use. On the other hand, the extensive use of VE after
the pandemic has also attracted the attention of many people. Re-
cent studies have shown that VE methods, SN, the development
of information technology (IT) methods, and people's demand for
access to distance education have increased significantly in recent
years [6].

Therefore, our study summarizes the educational challenges and
opportunities, especially in the field of medicine, during the out-
break of COVID-19 and the post-COVID-19 era. In this article,
we highlight the problems, obstacles, and opportunities that med-
ical students faced through their education during the COVID-19
pandemic. In general, these problems can be divided into four cat-
egories: problems of university professors, problems of medical
students, problems of parents, and problems of the online system,
as explained and interpreted in Figure 1. We provide a brief de-
scription of all these issues. Table 1 summarizes the advantages
and facilities for education created by VE during the COVID-19
pandemic.

Economic benefits

Educational benefits

Cultural benefits

Time benefits

*Reducing commuting costs

*Reducing stationery
production costs and
subsequently protecting the
environment

«Attention to the needs of the audience
*Ease of access to various resources
*The possibility of recording activities and

continuous monitoring of academic progress

«Continuous monitoring of educational progress
of various educational programs

*Providing and preparing models of educational
and consulting services for students

*Increase of experienced manpower in sync with

*The universality of
electronic learning due to the
use of the Internet

*The possibility of building a
community by people in the
web and social networks

*Update information at high
speed

*Availability of e-learning 24
hours a day at any time and
any place.

information and communication technology.

Table 1: Advantages of Virtual Education

Problems of medical students

# Not all students have access to virtual space such as the
Internet.

*Many students cannot afford to buy distance learning
devices such as tablets and smartphones.

*Educational contents may not be appropriate their needs |y
for success in the future life. ~

#Most students were concerned about contracting COVID- g
19. %

#Suspending medical school rotations and clinical

Problems of university professors
« The lack of possibility of forming learning teams and its
optimal management, in order to understand, discover, and
build knowledge {and strengthen secial and emoetional skills);

= Not being able to accurately identify how students learn;

« Inability to control students' accuracy, attention and
| concentration;

« The lack of possibility to create an atmosphere of emotional
interaction in the teaching process;

» Inability to create suitable opportunities for enthusiasm and
motivation;

educational programs. Challenges
#Significant impact on OSCE, written examinations, and

student mentoring.
COVID-19

#Reducing the number and visits of non-COVID-19 patients pandemic

of virtual science
education during

= High volume of content of textbooks;

« Ignorance of some parents about how to communicate with
their child and at the same time with teachers.

and more examinations and visits of COVID-19 patients. 5

sIncrease prevalence of obesity and diabetes i

Problems of universities
*Lack of technical and telecormmunication infrastructure
*The audience's need for computer literacy
#The need to prepare electronic content
#The limited number of teachers willing to work in this field
#Lack of proper investment in information technology

#Lack of a single network in the country to support online
education

*The nead to approve the content of the courses by
organizations and departments

~. Problems of parents
s » Imposing a financial burden on the family to get a phone
~— and net, especially in poor families

#Being ashamed of some parents who cannot afford
electronic communication devices

#Psychological dependence and physical and mental
injuries due to excessive use of tablets and phones

» Academic failure of some students due to illiterate or
illiterate parents

»Conflict between family members due to their high
presence in virtual space and less face-to-face
communication

sLack of knowledge of how to use virtual space by some
parents

Figure 1: Challenges of Virtual Education During COVID-19 Pandemic
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2. Results

2.1. Medical Education Challenges During the COVID-19
Pandemic

Several courses for medical students require their physical presence
in skill labs, next to the medical moulage or a human body. Thus,
during the COVID-19 pandemic, the VE failed to provide this
type of training and practical training for students faced a problem
[7]. Although the students could receive the necessary training at
home through the educational videos provided by the professors
or by borrowing the medical moulage, bone, or natural body to
some extent, in any case, there was no direct connection between
students and professors, and this issue had reduced the quality of
education [7,8].

The training of medical students in the clinical course requires
direct communication between medical students and patients.VE
will never replace face-to-face training at the patient’s bedside.
Consequently, numerous issues arose in the medical education of
clinical course students. Although the universities obliged medical
interns, residents, and fellowships to attend the hospitals, this itself
caused the spread of COVID-19. Thus, many interns, residents,
and fellowships were infected by COVID-19 [7-9]. Some univer-
sities divided the students into different groups, and the attendance
of students decreased so that at any particular time, only one group
of medical students was present at the patient’s bedside. It caused
most of the medical students during this period to visit fewer pa-
tients.

On the other hand, the unwillingness of the elective patients to be
admitted to the hospital due to the risk of COVID-19 infection de-
creased the amount of patients for medical education [7-9]. Since
the clinical training of medical students requires the examination of
different patients in various medical fields, the lack of cases caused
medical students to lose the necessary ability to examine different
patients, visit different cases, and study them at the bedside, which
was one of the significant problems of medical students' educa-
tion during the clinical training. While the post-COVID-19 period
partially addressed this issue, it resurfaced during the subsequent
COVID-19 peaks.

3. Challenges of VE in Medical Sciences from Different

Perspectives

3.1. Challenges of VE Faced by University Professors

The research indicates that university professors have the following

concerns about virtual medical education [10-13]:

»  There is a lack of opportunities to communicate and interact
with students, as optimal learning requires effective interaction
between the professor and students.

* The inability to form learning teams and manage them
optimally to understand, discover, and build knowledge, as
well as strengthen social and emotional skills, is a significant
issue.

*  Not being able to correctly identify how students learn.

* Inability to control students' accuracy, attention,
concentration.

*  Lack of the possibility to create an atmosphere of emotional

and

interaction in the teaching process.

*  The inability to create suitable opportunities for enthusiasm
and motivation.

*  High volume of content in textbooks.

* Ignorance of some parents about how to communicate with
their children and, at the same time, with teachers.

*  Considering the above challenges, the most critical question is
whether the students:

*  Have they reached the desired and expected levels in learning
each lesson?

* Have they developed all the dimensions of their identity?
(emotional, social, religious, and moral)

*  Have students' social skills developed as expected? [10-13].

3.2. Challenges of VE Faced by Universities
The most critical challenges in the way of VE were as follows

[10-16]:
¢ There is a lack of technical and telecommunications infra-
structure.

e The audience’s need for computer literacy.

*  Preparing electronic content is essential.

e There are a limited number of teachers willing to work in this
field.

*  There is insufficient investment in information technology.

* Lack of a trained and suitable workforce.

* Lack of face-to-face communication between teachers and
students.

*  Alack of native educational content.

*  Organizations and departments must approve the content of
the courses.

* The existence of a centralized and one-sided educational
system in educational and curriculum planning is problematic.

*  There is a lack of a single network in the country to support
online education.

3.3. Challenges of VE Faced by Parents

This research summarizes the following cases to illustrate the

challenges of VE for parents [17-21]:

* Imposing a financial burden on the family to obtain a phone
and internet, especially in low-income families.

* Be ashamed of parents who cannot afford electronic
communication devices.

*  Psychological dependence and physical and mental injuries
due to the excessive use of tablets and phones.

*  Academic failure of some students due to illiterate or illiterate
parents.

e There is conflict between family members due to their
high presence in the virtual space and less face-to-face
communication.

*  Worried about the educational weakness of students compared
with face-to-face education.

*  Weaknesses in social and face-to-face skills.

*  There is less depth of learning in virtual space, especially
for elementary school students, compared with face-to-face
education.

*  Some parents lack knowledge about how to use virtual space.
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*  The laziness of some students in studying and doing academic
tasks.

»  Parents' concern about their children's complete education.

* Lack of mastery by some teachers in the software and
hardware required for teaching in the virtual space.

e [ICompleting the student's homework by other people and the
possibility of cheating in cyberspace.

Academic failure, greater dependence on parents instead of the
educational system, and the occurrence of social anomalies in stu-
dents are some of the side effects of VE. However, in the mean-
time, parents' concern about their children’s health and officials’
concern about the future consequences of VE for the education
system are both valid and reasonable [17-21]. On the other hand,
studies show that for several families, due to their low income,
they still have to pay for the Internet and buy a mobile phone for
their children, or in some homes, due to the number of students,
buy a tablet to use the virtual space platform. It has become a prob-
lem that, under such conditions, these students cannot be expected
to use distance education well, with many concerns [17-21].

3.4. Challenges of VE Faced by Students

During the COVID-19 pandemic, there was an increase in the
prevalence of obesity, overweight, and diabetes mellitus among
students. This was attributed to their inactivity due to the use of
VE and social distancing. Additionally, they consumed excessive
snacks and occasionally overindulged in high-calorie foods at
home. On the other hand, obesity is associated with the risk of
increasing insulin resistance in the body and will increase the risk
of diabetes and pre-diabetes [22-24].

According to the research, the problems faced by medical students

during the COVID-19 era include the following [25-28]:

* Not all students have access to virtual spaces such as the
Internet.

*  Many students cannot afford distance learning devices such as
tablets and smartphones.

* Another challenge for the learner can be the educational
content that does not suit their needs for success in the future.

* Additionally, the expansion of distance education provides
the target community with the opportunity to experience
educational justice.

* VE is not suitable for some disciplines or materials, such
as clinical education, and it cannot teach medical students'
clinical skills.

*  Most students were concerned about contracting COVID-19.

*  Suspending medical school rotations and clinical education
programs;

* Significant impact on Objective Structured Clinical
Examination (OSCE), written examinations, and student
mentoring.

*  Reducing the number and visits of non-COVID-19 patients
and more examinations and visits of COVID-19 patients due
to a lack of patient referrals and a reluctance to hospitalize
patients due to the risk of contracting COVID-19.

4. Advantages of VE
Drs. Clark and Horton examined the numerous educational, cultur-
al, economic, and time benefits of VE, as outlined below [29,30].

4.1. Economic Benefits

*  Reducing commuting costs.

* Reducing stationery production costs and subsequently
protecting the environment.

.2. Educational Benefits

«  Pay attention to the needs of the audience.

»  Ease of access to various resources.

* The possibility of recording activities and continuous
monitoring of academic progress.

*  Continuous monitoring of the educational progress of various
educational programs.

*  Providing and preparing models of educational and consulting
services for students.

* Increase in experienced workforce in sync with information

and communication technology.

.3. Cultural Benefits

*  The universality of electronic learning is due to the use of the
Internet.

*  The possibility of building a community with people on the

web and social networks.

4.4. Time Benefits

»  Update information at high speed.

*  Availability of e-learning 24 hours a day at any time and any
place [29,30].

The most important advantage of online education was that the
teacher was available in any situation, in any place, and at any time,
and the students could solve their problems; those who were good
at studying could watch the video or audio file of the lesson several
times and learn the material well. On the other hand, teachers in VE
could regularly assess students' understanding of the lesson, and
the greatest benefit of online education was its ability to overcome
space and time constraints like pollution, cold weather, snowfall,
rain, and other unfavorable conditions that would otherwise hinder
learning. Despite these challenges, education remained open [29-
31].

5. VE Opportunities for Families

*  Parents recognize the importance of the teacher's unique role.

*  More participation and supervision of families in the field of
teaching and learning.

*  Increasing the media literacy of families and paying attention
to the use of virtual space for education.

*  Asense of peace and security is in line with the child’s health.

*  Realizing educational justice by expanding access to various
electronic content in VE.

*  Free choice of training hours with the family.

*  More activity from shy students in the virtual space.

*  Reducing commuting and saving time and money.
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*  Flexibility in learning (more use of the visual and sound
effects of the film, simulation software, etc.).

*  Access to different classes without location restrictions [14-
16,32].

6. Discussion and Conclusion

VE offers numerous benefits for families, including recognizing
the role of teachers, increasing parental involvement, and improv-
ing media literacy. However, it also has negative consequences,
such as financial burdens, psychological dependence, physical and
mental injuries, academic failure, and conflicts between family
members [9,17-19,31,33]. Family is the foundation of society and
preserves traditions, norms, and social values. What is necessary
for the family is to pay attention to extremely important education-
al, family, and social values. New communication technologies,
including cyberspace, have transformed family values and func-
tions. However, the increasing need of people for education, their
lack of access to educational centers, lack of economic facilities,
lack of experienced teachers, and high costs for education have
prompted experts to invent new methods for education with the
help of information technology. These methods should be cost-ef-
fective and high-quality, and by using them, a large population
of language learners can be taught simultaneously, which is VE
[9,17-19,31,33].

VE has its advantages, such as the ability to learn individually and
in groups, access educational materials at any time and place, and
avoid additional costs of hiring trainers or sending employees out
of town. However, it also has limitations, such as lack of proper
human interaction, delay in feedback, postponement in asynchro-
nous learning, and lack of motivation to read online electronic ma-
terials. This makes it difficult for students, especially elementary
school students, to understand issues accurately [9,17-19,31,33].
On the other hand, changing the learning style from face-to-face
education to VE has led to the involvement of more family mem-
bers in the learning process. Family is one of the most basic and
essential foundations of VE, and the atmosphere that family mem-
bers create at home during VE is influential in the teaching-learn-
ing process and correct educational planning [9,17-19,31,33].

Along with the school forces, especially the teachers of each class,
the family as a helper of the education system can facilitate the
educational situation of the children and, in the current situation
(non-attendance education), create a platform for the realization
of the process of VE at home. This is achieved if the conditions
and family atmosphere are all-around safe [9,17-19,31,33]. If the
family environment is unsafe and full of peace, children cannot
participate in online classes, and education remains incomplete.
In addition, encouraging students, especially elementary school
students, to learn material effectively and convincing them to be
actively present and pay enough attention to the virtual classroom,
which is one of the duties of family members, is a relatively diffi-
cult task [9,17-19,31,33].

If the parents are working, the conditions for virtual and online
education will be more difficult because control and self-manage-

ment are difficult for elementary school students. Therefore, teach-
ing media literacy is necessary here. On the other hand, e-learning
tools have the advantage that employees can learn them individ-
ually and in groups, and with the help of e-learning technologies,
they can do anything at any time and place that is convenient. Let
them learn that technology provides the possibility of training in
different places for employees and makes their access to educa-
tional materials possible. It also avoids the additional costs of hir-
ing a trainer or sending employees out of town to attend training
programs. Despite all the advantages of electronic training, and
while it was expected that these trainings would completely re-
place traditional training, the research results show that these types
of training also have their limitations and lead to problems such as
lack of proper human interaction, delay in feedback, postponement
in asynchronous learning, and lack of motivation to read online
electronic materials. In response to these problems, it is necessary
for the country’s education authorities, managers, teachers, and
parents to take appropriate measures to reduce the adverse effects
of these factors [9,17-19,31,33].
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