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Aims The educational system is one of the key areas affected by the COVID-19 pandemic. 
Due to their sensitive nature, medical schools and health-related disciplines have been more 
significantly impacted by COVID-19. Therefore, aggregation and integration of educational 
policies applied in medical schools worldwide are essential for evidence-based decision-
making by educational policymakers-the present study aimed to identify virtual learning 
policies in medical schools during COVID-19.
Information & Methods This systematic review of all published articles on virtual 
education policies in medical schools during COVID-19 until January 20, 2022, collected from 
five databases and the Google Scholar search engine. Overall, 38 articles are identified and 
analyzed using content analysis in MAXQDA 10.
Findings The results are classified into three domains: Challenges, solutions, and advantages 
of virtual learning of medical sciences during COVID-19. Thirty-four challenges, 62 solutions, 
and 27 advantages are identified. Each domain is divided into five categories: learner, 
teaching-learning process, technical infrastructure, instructor, and evaluation.
Conclusion Distance education policies need to identify the challenges of this type of 
education and apply a systemic model of interventions that include virtual clinical workshops, 
clinical simulation laboratories, flexible online resources, a gradual e-learning process, a 
system for sharing the virtual materials of instructors, and ways of improving students’ and 
instructors’ computer skills. 
 Keywords Policy; COVID-19; Education, Distance; Schools, Medical 
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Introduction 
Crises can significantly impact societies' economic, 
environmental, and social aspects [1]. The first human 
cases of COVID-19 were identified in late December 
2019 in Wuhan, China [2]. It then rapidly spread 
throughout the world [3]. COVID-19 is considered the 
biggest challenge the world has faced since World 
War II. South Korea, Italy, and Iran were among the 
countries significantly affected by COVID-19 shortly 
after China [4]. As a rapidly evolving condition, COVID-
19 has affected entire populations and severely 
disrupted all aspects of life [5]. Reduced physical 
contact has been the most common strategy to 
prevent the spread of the pandemic worldwide, 
including the closure of schools/universities and 
restrictions on public transportation and travel [3, 6]. 
The educational system is one of the key areas 
affected by COVID-19 [6]. Universities worldwide 
reacted quickly to this crisis and announced 
immediate closure [7]. According to a 2020 UNESCO 
report, more than 1.5 billion students from 190 
countries were affected by school and university 
closures at the peak of the crisis, with many 
institutions switching from face-to-face to online 
learning [8]. Medical schools and health-related 
disciplines have been more significantly impacted by 
COVID-19 due to their sensitive nature (e.g., high 
exposure of medical students in healthcare settings) 
[9]. In addition, time constraints, lack of healthcare 
resources, and poor support have further 
undermined education in healthcare settings [10]. No 
developed or developing country has been exempt 
from these fundamental changes [10]. Medical schools 
can make emergency arrangements that allow 
students to complete the semester remotely. In 
general, the COVID-19 pandemic has significantly 
impacted medical education, challenging the ability 
of medical faculty to adapt to this unique situation [9]. 
Most educational institutions worldwide have 
switched to e-learning in the wake of the Covid-19 
pandemic [11]. Specifically, medical schools quickly 
changed their entire curriculum to online formats [12]. 
Online education has traditionally faced resistance 
due to insufficient competence and institutional 
support. In addition, the nature of medical and health 
sciences requires a more practical and hands-on 
approach to education, and the practicality 
associated with face-to-face teaching methods may 
not be observable in a virtual online platform [6]. 
Among other challenges of virtual education in 
universities during the corona epidemic period, the 
following important issues can be mentioned: 
Insufficient skill of faculty members in using 
appropriate media, relative weakness of faculty 
members in using virtual resources, web-based 
technologies, online consulting services and technical 
supports, weakness in the faculty members' relative 
use of educational content production platforms in 
the virtual space, the poor condition of the available 

bandwidth in universities, the insufficient speed of 
development in the field of updating digital materials, 
and the lack of adaptation of the existing curriculum 
dimensions to virtual education [13]. In one study, 
most students (74.7%) agreed that COVID-19 has 
significantly disrupted their medical education [14]. 
The aggregation and integration of educational 
policies applied in medical schools around the world 
are necessary for evidence-based decision-making by 
educational policymakers to address these 
challenges [15]. 
On the other hand, Kalvani et al. investigated higher 
education scenarios after the COVID-19 crisis and the 
future strategic directions of education. They said 
that the epidemic of COVID-19 had a great impact on 
higher education; although online education was 
immediately after the epidemic, professors and 
universities were not prepared for it. This crisis will 
greatly impact higher education in the coming years. 
While the severity of the impact of the COVID-19 
crisis is still unknown, higher education institutions 
are trying to understand the future of this industry. 
They seek extraordinary measures to deal with 
future events [16]. 
The sudden shift to e-learning without prior 
preparation created problems for medical science 
education that must be corrected. Also, the lessons 
learned are helpful for future epidemics or critical 
situations. If appropriate and effective solutions and 
interventions are used, there is a great chance to 
improve and expand the e-learning process. 
However, research that fully identifies the challenges 
of e-learning during the COVID-19 epidemic and 
extracts the interventions of different countries has 
not been done. Also, along with the challenges of this 
alternative educational method during the epidemic, 
there are several benefits for learners and teachers, 
whose identification can guide policymakers. 
Therefore, the present research aimed to identify the 
educational policies of medical schools during 
COVID-19. 
 
Instrument and Methods 
This systematic review was performed on virtual 
education policies in medical schools between 
December 2019 and January 10, 2022. This is done 
using the six-step protocol of Arksey & O’Malley [17]; 
(1) identifying the research question; (2) identifying 
relevant literature; (3) selecting studies; (4) mapping 
out the data; (5) summarizing, synthesizing, and 
reporting the results; and (6) consulting with experts 
regarding the findings.  
This research focused on studies published in Persian 
and English on English databases (PubMed, Scopus, 
and Web of Science) and Persian databases (SID and 
Magiran). Google Scholar was also searched to ensure 
access to relevant studies (Table 1). The following 
search terms and their Persian equivalents were 
searched along with appropriate Boolean(AND/OR) 
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operators: “Medical education policies”, “policy-
making process”, “COVID-19”, “policy”, “education”, 
and “covid”. Studies published in any language other 
than Persian or English, those published after January 
10, 2022, and those for which the full text is 
unavailable were excluded. A total of 13,030 articles 
were extracted from the six databases. These studies 
were entered into EndNote 20. In the first stage, the 
abstracts and titles were reviewed by three 
researchers, and disagreements were resolved by a 
fourth reviewer. In total, 38 articles were included in 
this review. A checklist was developed to collect the 

information from the articles, including title, lead 
author, type of study, research method and tools, 
country, sample, findings, conclusions, and solutions. 
Qualitative data was analyzed using content analysis, 
and MAXQDA 10 was used to code the data and 
identify the underlying themes, patterns, and 
meanings. All ethical considerations in review 
research were observed in this study. The 
researchers took measures to avoid bias during the 
data collection, analysis, and reporting stages. The 
PRISMA-ScR checklist was used to report the findings 
[18].  

 
Table 1. Database search strategies and the number of articles obtained from each database 
Database Keywords and Search Strategy No. Articles 
Web of Science (TS=(Policy OR “policy analysis” OR “policy challenges” OR “policy-making approaches” OR “medical 

education policies” OR “policy-making process in medical education”)) AND TS=(covid-19) and All 
Open Access (Open Access) and English (Languages) 

11,837 
(2,000 articles 
were reviewed) 

PubMed (("policy"[MeSH Terms] OR "policy"[All Fields] OR "policies"[All Fields] OR "policy s"[All Fields] OR 
"policy analysis"[All Fields] OR "policy challenges"[All Fields] OR "policy-making approaches"[All 
Fields] OR "medical education policies"[All Fields] OR (("policy making"[MeSH Terms] OR ("policy"[All 
Fields] AND "making"[All Fields]) OR "policy making"[All Fields]) AND ("process"[All Fields] OR 
"process"[All Fields] OR "processed"[All Fields] OR "processes"[All Fields] OR "processing"[All Fields] 
OR "processings"[All Fields]) AND ("education, medical"[MeSH Terms] OR ("education"[All Fields] AND 
"medical"[All Fields]) OR "medical education"[All Fields] OR ("medical"[All Fields] AND "education"[All 
Fields])))) AND ("covid 19"[All Fields] OR "covid 19"[MeSH Terms] OR "covid 19 vaccines"[All Fields] 
OR "covid 19 vaccines"[MeSH Terms] OR "covid 19 serotherapy"[All Fields] OR "covid 19 
serotherapy"[Supplementary Concept] OR "covid 19 nucleic acid testing"[All Fields] OR "covid 19 
nucleic acid testing"[MeSH Terms] OR "covid 19 serological testing"[All Fields] OR "covid 19 serological 
testing"[MeSH Terms] OR "covid 19 testing"[All Fields] OR "covid 19 testing"[MeSH Terms] OR "sars 
cov 2"[All Fields] OR "sars cov 2"[MeSH Terms] OR "severe acute respiratory syndrome coronavirus 
2"[All Fields] OR "ncov"[All Fields] OR "2019 ncov"[All Fields] OR (("coronavirus"[MeSH Terms] OR 
"coronavirus"[All Fields] OR "cov"[All Fields]) AND 2019/11/01:3000/12/31[Date -Publication])) 
AND ("loattrfree full text"[Filter] AND 1000/01/01:2022/01/20[Date-Publication] AND 
("english"[Language] OR "persian"[Language]))) AND ((ffrft[Filter]) AND 
(1000/1/1:2022/1/20[pdat]) AND (english[Filter] OR persian[Filter])) 

15019 
(6,000 articles 
were reviewed) 

Scopus TITLE-ABS-KEY (policy OR "policy analysis" OR "policy challenges" OR "policy-making approaches" OR 
"medical education policies" OR "policy-making process in medical education") AND TITLE-ABS-KEY 
(covid-19) AND (LIMIT-TO (PUBSTAGE, "final")) AND (LIMIT-TO (OA, "all")) AND (LIMIT-TO 
(LANGUAGE, "English") OR LIMIT-TO (LANGUAGE, "Persian")) 

15,196 (2,000 
articles were 
reviewed) 

Magiran Policy+covid-19, Education+covid-19 12 
SID Policy+covid-19, Education+covid-19 21 
Google Scholar allintitle: (Policy OR “policy analysis” OR “policy challenges” OR “policy-making approaches” OR 

“medical education policies” OR “policy-making process in medical education”) AND covid-19 
3,040 

Final  13073 
 

 
Figure 1. PRISMA flow diagram illustrating the study selection process 
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Overall, 13,073 articles were extracted through the 
database search. After removing duplicates, 10756 
studies remained for the title and abstract screening, 
of which 10688 were also removed, resulting in 36 
articles on educational policies in medical schools 
during COVID-19. After carefully reviewing the 
remaining articles, 32 studies outside the field of 
educational policy were removed. Moreover, two 
additional articles were obtained from the reference 
lists of the articles. Finally, 38 articles were used in 
this research (Figure 1). 

 
Findings 
Of the 38 articles included in the review, 58% were 
conducted in 2020, 39% in 2021, and 3% in 2022. 

About 65.8% of the studies were cross-sectional, 
18.4% were reviewed, 7.9% were editorial, and the 
rest were a survey, an interventional, and a trial 
study. Iran, the United States, and Saudi Arabia were 
the most common settings of the reviewed studies 
(Figure 2). 
The findings were categorized into five main 
domains, i.e., learner, teaching-learning process, 
technical infrastructure, instructor, and evaluation 
process. The advantages and challenges of virtual 
education were identified for each domain, along 
with solutions. Based on this classification, a model 
for virtual education policies in medical schools 
during COVID-19 is developed. Overall, 27 
advantages, 34 challenges, 62, and solutions were 
identified (Figure 3). 

 

 
Figure 2. Frequency distribution of studies on virtual education policies in medical schools during COVID-19 by setting 
 
 

 
Figure 3. Frequency distribution of challenges, solutions, and advantages of distance medical education during COVID-19 
 
Learner Domain 
Challenges  
The most important challenges in the learner domain 
were Students’ unfamiliarity with electronic systems 
that existed before the pandemic; students’ 
unpreparedness for e-learning, students’ poor 
technological skills; disruption of students’ work-life 
balance; students’ lack of motivation, anxiety, and 
social/psychological harm caused by the pandemic; 
students’ financial problems due to job loss; 
perceived ineffectiveness of e-learning and student 
dissatisfaction; and reduced opportunity to interact 
with patients. Medical students' most frequently 
cited challenges regarding e-learning during COVID-

19 were anxiety and social/psychological damage 
caused by the pandemic (5 studies) and students’ 
poor technological skills (4 studies). 
Solutions  
The most important solutions in the learner 
dimension were Redefining the culture of 
professionalism and altruism for medical and non-
medical students; issuing certificates and licenses for 
students who volunteer to work in various 
departments; setting a schedule for students’ stay in 
the dormitory and issuing licenses for practical and 
clinical; providing financial aid to disadvantaged 
students (Tuition discount, free education, electronic 
equipment with the help of donors, free internet 
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access with the cooperation of telecommunications 
companies, etc.); allowing students to withdraw from 
certain courses or the semester, providing personal 
protective equipment to medical teams and interns; 
allocating one bedroom to each student during 
exams; providing counseling and psychological 
support to students; developing appropriate meal 
plans and ensuring food security for students 
volunteering for clinical work; establishing ethical 
principles to increase academic and clinical 
competencies given the limited logistical resources; 
developing a multi-profession and cross-
departmental training team; encouraging 
cooperation between public health 
students/graduates and different 
clinics/departments; creating safe retreats for 
students in hospitals; and using learner-centered 
andragogical approaches. The most frequently cited 
solutions for addressing students’ challenges were 
counseling and psychological support (7 studies) and 
providing financial aid to disadvantaged students (5 
studies). 
Advantages 
The advantages of distance medical education for 
students during the COVID-19 epidemic were 
Reduced risk of getting sick; development of 
students’ technical and computer skills; increased 
classroom interactions among students without 
reticence; preparation of students for clinical 
rotations; consideration of students’ psychological 
and social status; consideration of students’ 
economic status; greater educational justice; 
improvement of the ethical environment and 
increased student resilience; improving students’ 
academic performance and increasing their 
motivation; improved student’s patient care and 
clinical skills; and increased learner independence 
and self-efficacy. The most frequently cited 
advantages in the learner domain were 
Consideration of students’ psychological and social 
status (5 studies), consideration of students’ 
economic status (4 studies), and development of 
students’ technical and computer skills (4 studies). 
Teaching-Learning Process 
Challenges  
The challenges of distance medical education in this 
domain were as follows: Suspension of clinical 
rotation/practical programs and the slowing down of 
the learning process; reduced interaction between 
professors and students; lack of a clear and unified 
classroom policy; reduced learning quality; poor 
quality of the virtual education system; limited 
international experience due to unpreparedness of 
universities for the pandemic; compulsory e-learning 
and hasty introduction of related technologies; 
reduced access to educational content; high cost of 
Internet access; and concerns over security of 
personal information across platforms. The most 
frequently cited challenges in this domain were the 
suspension of clinical rotation/practical programs, 

the slowing down of the learning process (6 studies), 
and reduced interaction between professors and 
students (3 studies). 
Solutions 
Several interventions have been used worldwide to 
address the challenges associated with the teaching-
learning process domain. The main interventions 
were virtualizing classes and classroom activities for 
both students and interns (19 studies); sustainable 
financing of distance medical education (3 studies); 
redefining the educational landscape, strategic 
planning, mission, values, goals, and plans to turn 
challenges into opportunities (3 studies); sustainable 
financing of distance medical education (2 studies); 
and postponing internships until COVID-19 is 
contained (2 studies). The most frequently cited 
intervention is virtualizing classes and educational 
activities during the COVID-19 pandemic. The use of 
e-learning platforms that existed before the 
pandemic, building on previous remote learning 
experiences, the use of “virtual patient” technologies, 
development of digital laboratories and medical 
libraries, production of online/offline electronic 
content, and the combination of distance and face-to-
face education were examples of solutions that 
medical schools have used to keep education going 
during the pandemic.  
Advantages  
The process of distance education has significant 
advantages such as: Strengthening management, 
leadership, and planning for future crises; continuity 
of education, cost-effectiveness; flexible access to 
educational material; ability to watch videos and 
revisit educational material without limitation; 
continuity of administrative work, albeit at a slow 
pace; the opportunity for cooperation and 
establishment of new councils that encourage 
participation by universities, students, and other 
stakeholders in the development of 
educational/clinical policies; greater creativity in 
educational management and implementation; 
development of medical education activities in the 
cyberspace and social media; the appeal of online 
scientific discussion; and development of research 
networks. The most frequently cited advantages 
were cost-effectiveness (4 studies), the development 
of medical education activities in cyberspace and 
social media (4 studies), flexible access to educational 
material (3 studies), and greater creativity in 
educational management and implementation (3 
studies). 
Technical Infrastructure Domain 
Challenges  
The most frequent challenges related to technical 
infrastructure were Low bandwidth and lack of 
seamless Internet connectivity (3 studies); time, 
personal protection equipment, and physical space 
constraints (2 studies); financial constraints (2 
studies); and shortage of human resources (2 
studies). 
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Solutions  
The main solutions for addressing technical 
infrastructure challenges in distance medical 
education were Using alternative technologies to 
improve remote learning of anatomy and laboratory 
work, such as remote robotic microscopy, artificial 
intelligence, digital libraries, clinical simulation 
laboratories, and virtual haptic laboratory; 
developing an online IT support system to answer 
questions and solve technical problems; integrating 
online education technologies; using Adobe Connect 
to create and manage virtual classes; using various 
software programs to hold synchronous virtual 
classes, including Big Blue Button, Skype, Skyroom, 
and Zoom; using social media, academic websites, 
and video sharing platforms such as YouTube; 
enhancing servers; improving the security of systems 
and platforms; using various technologies and social 
media to streamline and optimize virtual 
conferences; assessing the di-agnostic skills of 
dentistry students by performing clinical procedures 
during examination; and clinical reasoning and 
critical thinking in the absence of clinical procedures. 
The most frequently cited technical intervention is 
using alternative technologies to improve remote 
learning of anatomy and laboratory work (5 studies). 
Advantages 
The technical infrastructure of distance medical 
education has two major advantages: The 
development of distance learning software and 
technologies such as artificial intelligence, 
telemedicine, simulation, and AI-assisted platforms 
(7 studies) and the reliability of e-learning 
technologies (2 studies). 
Instructor Domain 
Challenges  
There were many challenges in teaching medical 
sciences electronically. The most important 
challenges instructors faced were unfamiliarity with 
electronic systems before the pandemic; poor 
technological skills; lack of motivation; and 
pedagogic barriers. The most frequently cited 
challenges were poor technological skills (4 studies) 
and lack of motivation (3 studies). During the COVID-
19 pandemic, medical school faculty face technical 
challenges due to the sudden shift to online platforms 
and their lack of experience with online teaching 
methods. In addition, school closures and reduced 
interaction with students, other professors, and the 
faculty environment can lead to a loss of motivation. 
Solutions 
Effective interventions for addressing the challenges 
of the instructor domain were granting scholarships 
to faculty members with increased workload (e.g., 
those producing video lessons); using mentorship in 
online education; giving faculty members and 
educational groups the authority to decide on the 
volume of synchronous/asynchronous face-to-face 
and online training according to the nature of the 
course and the conditions of students/faculty 

members; providing training (Online, offline, face-to-
face) on how to work with software and electronic 
infrastructure to faculty members who were less 
familiar with virtual education; developing content 
creation software to help instructors in preparing 
multimedia educational material; creating a website 
for teaching faculty members about distance 
education infrastructure and software; encouraging 
participation by faculty members in preparing 
electronic content and educational packages; 
communicating with faculty members to solve their 
issues and exchange information; conducting a needs 
assessment to control the quality of e-content by 
contacting students/trainees and preparing them 
before starting online learning programs; conducting 
research on e-learning during the COVID-19 
pandemic from the perspective of students and 
professors; and removing pedagogic barriers and 
redefining how the content is created and presented 
to students. The most frequently cited solutions were 
Conducting research on e-learning during the COVID-
19 pandemic from the perspective of students and 
professors (4 studies), and training faculty members 
(Online, offline, face-to-face) on how to work with 
software and electronic infrastructure (2 studies). 
Advantages 
The advantages of distance medical education in the 
instructor domain were the development of 
instructors’ technical and computer skills (4 studies) 
and the development of mentoring and coaching 
skills (2 studies). The interventions that medical 
schools have used to address the challenges of faculty 
members during COVID-19 have ultimately resulted 
in the development of professors' technical and 
technological skills in working with computers and 
distance learning software. Moreover, mentoring and 
coaching skills were considered in education to help 
students manage small groups. 
Evaluation 
Challenges 
In the evaluation domain, the most important 
challenges of distance medical education during the 
COVID-19 pandemic were the lack of a clear and 
unified policy for conducting and grading online 
exams, the lack of tools to evaluate the effectiveness 
of distance education interventions for nursing or 
medical interns; and concerns about the integrity of 
online exams. The sudden cancellation of exams, 
uncertainty about how to evaluate students, the 
unintegrated approach to evaluation, and the lack of 
specific tools for measuring the interventions that 
have replaced face-to-face education were the most 
important challenges of distance medical education 
during COVID-19. Furthermore, the sudden shift to 
online exams and electronic evaluations has not 
given instructors the necessary confidence in their 
student evaluations. 
Solutions 
The main solutions to evaluation challenges in 
distance medical education were Conducting online 
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exams; replacing face-to-face final exams with 
assignments, projects, and classroom activities; 
diversifying and changing teaching/evaluation 
methods; and allocating 30-50% of course credits to 
assignments, projects, and exercises and 50-70% to 
the final exams. The most important solution cited in 
five studies is to evaluate the number of uploaded 
contents, assignments and exercises, formative tests, 
the number of activities provided by instructors, the 
number of activities performed by students, and the 
number of feedbacks and exchanges with professors. 
Advantages  
The most important advantages of evaluation during 
COVID-19 were Reduced interval between 
evaluations, repeated evaluation of the activities of 
instructors and students, and the ability to evaluate 
medical education methods better. 
 
Discussion 
The spread of COVID-19 worldwide has required 
governments to take rapid and efficient preventive 
measures [2]. One of the important areas in this field 
is the continuity of education, especially medical 
training. In the wake of the pandemic, countries 
shifted from face-to-face to distance learning [11, 20-22]. 
For example, preventive policies initiated by the 
Chinese government were not limited to social 
distancing and school closures. The Chinese 
government implemented an emergency plan called 
“Suspending Classes Without Stopping Learning, 
"which means switching from traditional to online 
education [22]. 
The purpose of the present scoping review was to 
investigate the virtual education policies of medical 
schools during COVID-19. Between 2020 and 2022, 
38 articles were published on this topic, from which 
34 challenges, 62 solutions, and 27 advantages were 
identified and categorized into the five key domains: 
Learner, teaching-learning process, technical 
infrastructure, instructor, and evaluation. These 
domains and elements were then presented as a 
matrix titled the “Fabric of Virtual Medical Education 
Policies during the COVID-19 Pandemic”. 
Nine challenges, 13 solutions, and 11 advantages 
were identified in the learner domain. One of the 
most important challenges in this domain is the 
anxiety and social/psychological damage caused by 
the COVID-19 pandemic. A study in Malaysia found 
that students experienced significant anxiety levels 
during the pandemic and subsequent lockdown. In 
this study, the main stressors included financial 
constraints, remote online teaching, and uncertainty 
about the future with regard to academics [18]. Harries 
et al. reported that the pandemic moderately affected 
college students’ stress and anxiety levels, with 84.1 
percent of respondents feeling at least somewhat 
anxious. The COVID-19 pandemic disrupted the 
education of US medical students in their clinical 
training years. Most students wished to return to 

clinical rotations and were willing to accept the risk 
of infection. Students were mostly concerned about 
having adequate personal protective equipment if 
allowed to return to clinical activities [14]. 
The results of the present study showed that 
educational systems should adopt e-learning policies 
and use reliable technology and communication tools 
in efficient online platforms to shift from traditional 
to web-based education in emergencies and increase 
learners’ access. To balance student safety and well-
being with the time-sensitive need to train future 
physicians and paramedics, students must be made 
aware of the pressures on the healthcare system so 
that they can be more patient with the educational 
impacts of the pandemic [14]. 
Ten challenges, 49 solutions, and 11 advantages were 
identified in the teaching-learning process domain. 
The most frequently cited challenges were the 
suspension of clinical rotations and practical 
programs, the slowing down of the learning process, 
and the reduction of teacher-student interaction. 
Studies have shown that early in the pandemic, only 
the teaching platform was changed [23, 24]. Instead of 
shifting to virtual education, virtual education 
replaced face-to-face education with its traditional 
features and methods. In contrast, transitioning to 
virtual education requires specific goals, content, 
teaching methods, educational design, and evaluation 
methods. 
 

Several suggestions have been made for improving 
the e-learning process. Using hybrid learning 
strategies, including practical/in-person clinical 
training, effectively improves the e-learning process 
[25]. Providing technical training to staff and students, 
having an exam policy in place for times when 
internet connectivity is disrupted (e.g., offering more 
time for completing exams and allowing multiple 
attempts), making greater use of videos for 
educational material, having an effective system that 
detects and prevents cheating, encouraging active 
interaction between the instructor and the learner 
[26], providing opportunities for online access to 
educational resources and open-source materials [27], 
supporting the instructional design and delivery 
mechanisms using set learning objectives including 
teaching strategies, and embedding feedback and 
evaluation [28] were other solutions for facilitating the 
learning process. 
 

The present study identified eight challenges, ten 
solutions, and two advantages in the technical 
infrastructure domain. Among the challenges 
discussed were problems with Internet access and 
poor technology skills. In a study on the e-learning 
experience of medical students during the COVID-19 
pandemic in Saudi Arabia, Al Zahrani identified 
inadequate tools to facilitate online learning, poor 
internet connection, and lack of technological skills 
by educators and students as the main challenges of 
e-learning [11]. 
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Similarly, Alhassan found that health trainees were 
constrained by low bandwidth and lack of seamless 
Internet connectivity within their learning 
environments to take full advantage of e-learning 
opportunities [25]. The transition to online platforms 
has led to disparities in access to learning. While 
students may use their mobile phones to access 
resources, the type and capacity of the device can be 
problematic as there is not enough memory space to 
download the platforms used for learning. The 
battery life of these devices is also a limitation [29]. 
It is agreed that the success of e-learning programs 
depends largely on the learning tools and technical 
support available to users [30]. Moreover, appropriate 
technical support and maintenance of existing 
hardware and software are crucial to professors' and 
students' optimal use of technology [31, 32]. Each e-
learning system builds a core set of computers, 
networks, communications, technical facilities, and 
IT professionals to maintain and continuously 
upgrade the system, train users, and provide 
technical support [33]. A good example is e-learning 
standards for higher education in Sau-di Arabia, 
which were made in accordance with leading 
international standards and include technology, 
training and support, design, interaction, equity and 
access, and assessment and evaluation [11]. 
Four challenges, 11 solutions, and two advantages 
were identified in the teacher domain. Among the 
challenges in this domain were Instructors’ 
unfamiliarity with the electronic systems that existed 
before the pandemic, poor technological skills, and 
lack of motivation. It must be noted that the active 
role of instructors and their responsiveness and 
feedback are crucial to student satisfaction with 
online education because the professor is the key 
element of success in the e-learning environment [34]. 
Sun et al. examined the instructors’ role in the success 
of e-learning by focusing on two specific indicators: 
the instructor’s response timeliness and attitude 
toward e-learning. They found a positive and 
significant relationship between these aspects and 
student satisfaction [35]. Similar findings were 
reported by Sideral et al. They documented a positive 
relationship between instructor attitudes toward e-
learning and user satisfaction [36]. In addition, Al-
Fraihat et al. found a positive relationship between 
instructor quality and students’ perceived 
satisfaction with the e-learning system [37]. 
A survey of 178 special needs students from different 
Indonesian universities showed that teaching 
presence, cognitive and social presence, and content 
quality directly and indirectly affect satisfaction with 
e-learning [38]. Providing online training for 
instructors, livestreaming classes, pre-recording 
lectures, facilitating discussions on an electronic 
platform, and providing assessment and feedback [39] 
can improve instructors’ ability to conduct online 
classes. Farajollahi et al. stress that the success of 
online learning is contingent upon both professors’ 

and students’ readiness to shift from traditional face-
to-face learning to online learning [40]. 
This study identified three challenges, nine solutions, 
and two advantages in the evaluation domain. One of 
the main challenges is the lack of a clear and unified 
policy and a suitable tool for conducting and grading 
online exams. Studies show that the evaluation 
method significantly affects students’ approach to 
learning [41]. Providing formative feedback to 
students is essential to their learning as it provides 
guidance on student performance [42]. However, 
feedback has often been limited due to faculty and 
students being too busy transitioning to remote 
education. Other methods of providing meaningful 
feedback should also be considered, including audio 
or video and peer feedback, which can help reduce 
the burden while maintaining educational quality [43]. 
Stress and concerns caused by the pandemic and 
changes in learning/evaluation affect student 
performance, and high-stakes exams increase 
students’ anxiety levels [43].  
In his research on undergraduate students, Cann 
discusses that students favor audio feedback over 
written feedback [44]. He also emphasizes that the 
content of the feedback is as important as its 
timeliness [44]. Therefore, it is possible to improve 
student performance by teaching instructors how 
important it is to provide feedback in evaluations [45]. 
 
Conclusion  
Education in COVID-19 time should be distinguished 
from the normal state of affairs. As such, embracing 
flexibility while ensuring accountability is a priority. 
In other words, we must ensure that learning 
outcomes are achieved without covering the entire 
content of the curriculum (e.g., providing some 
practical sessions that must be canceled due to 
lockdown). The identified challenges can be 
overcome through a comprehensive hybrid model 
that includes simulation-based online training, 
reducing face-to-face training in practical courses, 
training learners and instructors to take advantage of 
existing platforms, upgrading the technical 
infrastructure, and improving virtual education 
processes. 
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