Work 70 (2021) 751-762 751
DOI:10.3233/WOR-205339
10S Press

Exploring the perspectives of medical
students on application of e-learning in

medical education during the COVID-19
pandemic

Nazar P. Shabila**, Nazdar Ezzaddin Alkhateeb®, Ali Shakir Dauod® and Ali Al-Dabbagh®

ADepartment of Community Medicine, College of Medicine, Hawler Medical University, Erbil, Iraq
Department of Medical Education, College of Medicine, Hawler Medical University, Erbil, Iraq

Received 22 December 2020
Accepted 15 July 2021

Abstract.

BACKGROUND: The use of e-learning has become mandatory during the COVID-19 pandemic. However, there are many
barriers to applying e-learning in medical education.

OBJECTIVE: This study aimed to explore medical students’ perspectives on the application of e-learning in medical
education during the COVID-19 pandemic.

METHODS: This Q-methodology explorative study was conducted in Kurdistan Region of Iraq. A sample of 37 medical
students was purposively selected to represent different characteristics. The students distributed 37 statements representing
different aspects of e-learning in medical education into a nine-point scoring grid from “least agree” to “most agree.”
RESULTS: Data analysis revealed three distinct viewpoints. The first viewpoint, complete dependence on e-learning, empha-
sized a preference for e-learning to continue medical education and complete the study year with a minimal return to study
halls or practical/clinical sessions. The second viewpoint, opponents of applying e-learning in medical education, included
a generally negative view about e-learning and its role in medical education during the COVID-19 pandemic. The third
viewpoint, e-learning as a supplement to medical education, emphasized a generally positive view about e-learning and
considered it a supplement to the theoretical parts of medical education during the pandemic.

CONCLUSION: The three diverse viewpoints are primarily distinguished by the availability of e-learning experience and
skills, availability of technology, risk perception of COVID-19, and the need for in-hospital clinical teaching. Provision of
necessary facilities and training is required to strengthen the role of e-learning in medical education. A safe environment is
needed for on-campus or hospital clinical teaching.
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1. Introduction

Medical schools are motivated to formulate their

change and quality improvement plans to align
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fundamental principles and best practices in design-
ing, maintaining, and enhancing medical education
programs. They are intended to guide medical educa-
tion program development and evaluation, facilitate
diagnosis of strengths and weaknesses relating to
the medical education program, and stimulate quality
improvement [1].

Effective educational systems and quality
improvement have been recognized to be essential
for effective learning and curriculum [2]. E-learning
provides an opportunity for learners to study at a
convenient time, pace, and place. It also provides
education at a relatively lower cost than those for
classroom facilities [3]. E-learning in the medical
education field is a relatively new concept, but it
is rapidly growing [4]. When combined with face-
to-face instructions, e-learning can help students
use real and virtual environments to support their
learning [5].

The use of information technology-empowered
learning has been emphasized in the recent calls for
reform in medical education and training [6]. Medical
education, like any other health profession educa-
tion, requires high-quality educational methods [3].
With the advances in technology and social media,
e-learning is becoming a new and rapidly developing
approach for medical education [7].

The application of e-learning in medical education
has been significantly enhanced during the COVID-
19 pandemic [8]. It has been suggested that e-learning
might become an ideal solution to continue learning
processes during the COVID-19 pandemic and other
similar emergencies [7]. Worldwide, many universi-
ties have applied e-learning for medical education
during the COVID-19 pandemic [8, 9]. However,
the substitution of clinical sessions, which consti-
tutes the backbone of medical education for teaching
the clinical competencies, by e-learning remained an
important challenge [10]. Therefore, many universi-
ties have applied blended learning to overcome this
problem partially.

Blended e-learning is a mixed mode of deliv-
ery that combines traditional face-to-face learning
for practical sessions using small groups of stu-
dents and e-learning techniques using an electronic
learning platform such as Moodle [11]. Students use
e-learning technology to read lectures and course
material outside the classroom, with the online
classroom time is usually devoted to interactive
problem-solving exercises [5]. Face-to-face learning
takes into account all preventive measures against the
spread of the disease.

Like other parts of the world, Iraq and Kurdistan
Region of Iraq have experienced a lockdown of every
part of life due to the COVID-19 pandemic. This
lockdown included schools and universities, which
obliged them to consider e-learning as an urgent sub-
stitute. Some universities already had their digital
learning platforms; however, they were not opera-
tional at full capacity. In the context of the spread
and continuation of the COVID-19 pandemic over
the past few months, the universities in Iraq and Kur-
distan Region of Iraq have adopted e-learning mode
and blended learning to some extent to deal with the
challenges and meet students’ expectations [12, 13].

Using e-learning in medical education is a new
experience in many settings, including Iraq. The fac-
ulty and students had limited experience with using
e-learning and related technology. The universities
were not prepared for such a quick shit to e-learning
in terms of facilities, technology, and platforms. Lim-
ited research is available about the impact of the quick
move from traditional learning to e-learning in med-
ical education, and the associated challenges are not
well understood. The role of students’ perspectives
in shifting to e-learning in medical education is not
wells studied, particularly in Iraqi context. Therefore,
it is essential to understand the technological, institu-
tional, financial, and faculty and students’ barriers
to successfully implementing e-learning in medi-
cal education [7]. Moreover, understanding students’
perspectives and attitudes is essential for initiating
and better-delivering e-learning [14]. Therefore, this
study aimed to explore medical students’ perspectives
on the application of e-learning in medical education
during the COVID-19 pandemic in Kurdistan Region
of Iraq.

2. Literature review

The learning and teaching process has been revolu-
tionized by novel innovations in e-learning. However,
students and faculty have had to shift to e-learning in
a matter of days despite the technological and emo-
tional hardships associated with such a switch [15].
Students and educators need to adapt to utilizing e-
learning. COVID-19 pandemic remarkably increased
the need to apply e-learning in different fields of
study, including medical education.

Nowadays, most students use the internet, and
many have smartphones and laptops, indicating a
good technological base to implement e-learning [3,
16-18]. Although e-learning facilities are available in
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many universities, including the universities in Iraq,
a limited number of students knew about e-learning
before the COVID-19 pandemic or were interested in
guidance on it [19, 20]. This may be because many
universities did not use e-learning to its full potential
as an educational resource but rather a limited modern
technology project [21]. Many students oppose the
potential usefulness of e-learning, namely, being an
interactive, accessible, and flexible platform and suit-
able for discussion on complex subjects and acquiring
better skills [3, 22]. The students’ satisfaction level
about e-learning in health and medical education is
better among developed countries than developing
countries. While many students in developing coun-
tries agreed that e-learning is helpful for acquiring
knowledge, they think it is ineffective in acquiring
clinical and technical skills [23]. Research has also
shown that students with experience with e-learning
have a better perception of the role of e-learning and
its usefulness [16, 24].

Nowadays, the majority of faculty use the internet
and own a laptop. The majority have good knowl-
edge about e-learning and used it. The attitude of
the faculty is generally equivocal about e-learning’s
usefulness in teaching and learning. Although fac-
ulty members find working from home to be easier
and better for handling one’s workload [25], most
faculties prefer a blended program combining e-
learning and face to face learning [26]. This equivocal
response may be due to the faculty’s continuous
efforts to provide new learning resources on the one
hand [27] and to the limited time available to learn
the new technologies on the one hand [28]. Other
advantages of e-learning from the faculty point of
view could be attributed to freeing up the on-campus
timetable, allowing more time to deliver more com-
plex subjects [29], a greater opportunity for a higher
level of cognitive learning [30], and finally reduc-
ing the time needed for the pre-lab explanation in
laboratories and skills labs [31].

The literature shows that there are barriers to the
implementation of e-learning; these include obstacles
related to technology, resources, skills, institutional
strategies, and support [32]. Both students and fac-
ulty face poor internet connectivity and a lack
of hardware as the primary technical barriers to
e-learning [20, 33]. Other barriers related to tech-
nology include other hardware equipment, learning
management systems, and digital library, among oth-
ers [4]. Essential prerequisites of e-learning quality
include basic infrastructure maintained with regularly
updated technologies [5] and technical support [34],

and a sound and clear institutional policy and guide
for both students and teachers [4, 26, 27].

COVID-19 has disrupted education worldwide,
and the pandemic has compelled universities across
the globe to halt campus learning to contain the
spread of the disease. However, in times of dis-
tress, consolation can always be found. The pandemic
forced the teaching community to find alternatives.
Many have moved to online learning to secure the
continuance of teaching and assessment [35, 36].
However, many students and faculties are skeptical
of the ability of e-learning to replace face-to-face
learning or practical training. Students are generally
willing to attend practical sessions if the situation
permits, and most of them disagree that e-learning
can replace practical training [37]. Therefore, given
the COVID-19 lockdown situation, there is a need
for improving the e-learning methods while more
blended learning is recommended in medical edu-
cation [23]

3. Methods
3.1. Design

Q-methodology involves combining qualitative
and quantitative methods to study human subjectivity
and preferences in a systematic way. Q-methodology
characterizes the common viewpoints of different
groups of people [38, 39]. The main steps of Q-
methodology include preparing a set of statements
about an issue, a sample of respondents who rank-
order the statements on a quasi-normal distribution
according to their perspectives, and factor analysis of
the individual rankings [38, 40].

3.2. Setting and participants

This study was conducted in a medical school
in Kurdistan Region of Iraq. Since the selection
of participants in Q-methodology studies is based
on maximizing the representation of wide-ranging
opinions [41], a sample of medical students was pur-
posively selected to include male and female students
and students from different study years and social and
economic statuses.

Q-methodology does not need sample size estima-
tion since it is an exploratory method and does not
mean to test a hypothesis. The sample size is usually,
but not always, smaller than the statements’ number
[42]. In principle, four or five persons are needed to
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-4 -3 -2 -1 0 +1 +2 +3 +4

Fig. 1. Scoring grid used for data collection.

define each anticipated factor, and the number of fac-
tors is usually two to four. Therefore, a sample of
37 students was selected for the study [43]. Initially,
a random sample of 200 students from the different
study years was selected. The main characteristics of
these students were enlisted, including age, gender,
residence, study year, economic level, and computer
skills. Then, 37 students were purposively selected
from the list with the aim of including students with
different characteristics.

3.3. Statements

Initially, we conducted a comprehensive review of
the literature to identify the main aspects of applying
e-learning in medical education [14, 44—46]. State-
ments representing different aspects of e-learning in
medical education and medical students’ perspec-
tives and acceptance of e-learning were selected. As
a result, 56 statements related to the application of
e-learning in medical education were extracted.

These statements were checked for similarities
and differences, the repeated and opposite statements
were removed, and similar statements were merged.
In the end, 37 statements were selected. These state-
ments were numbered randomly. A quasi-normal
distribution with 9 piles (from least agree (—4) to most
agree (+4)), and 37 cells was created (Fig. 1). The
final data collection tool comprised the Q-grid, the
list of statements, and the participants’ sociodemo-
graphic and study characteristics, such as age, gender,
residence (urban or rural), study year, economic level,
and computer skills. The economic level was classi-
fied as below average, average, and above average
based on the student’s self-rating. Similarly, students
themselves classified their computer skills as poor,
good, or very good.

3.4. Data collection

Data were collected from May to June 2020.
During this period, e-learning was applied at the
studied medical school due to the COVID-19 pan-
demic related closedown. The study’s purpose was
explained to the participants by phone call, and their
consent was obtained. The survey tool was sent to the
participants by e-mail or communication tools such
as Viber and WhatsApp. Clear instructions were pro-
vided to each participant by e-mail, phone contact,
and Zoom meetings. The students were asked to sort
the statements into the Q-grid according to their opin-
ions on the research topic’s different aspects. The
study protocol was reviewed and approved by the
Research Ethics Committee of the authors’ institu-
tion.

3.5. Data analysis

PQMethod 2.35 program was used for data analy-
sis [47], which involved centroid factor extraction and
varimax rotation for determining the prominent com-
mon factors. Viewpoints having at least two defining
sorts and eigenvalues>1 were extracted [48]. We
applied a conservative significance level (p<0.01)
to determine the significant factor loading on a given
viewpoint, which appeared to be 0.424 (2.58 x 1/n,
where n =the number of statements) [43]. Different
factor solutions were tested to determine the most
consistent, meaningful, and coherent factors.

The factors identified represent the sorts made by
the students who potentially had similar viewpoints.
Each factor was interpreted subjectively based on the
characterizing statements (a rank value of +4, +3, -3,
or —4) and the distinguishing statements (significantly
different scores on the viewpoints) [38]. Finally, a
conceptual interpretation was established to define
and summarize the obtained viewpoints.

4. Results

Thirty-seven medical students participated in the
study with a mean+ SD age of 21.2+ 1.8 years
(range 19-25 years). The details of the students’ char-
acteristics are provided in Table 1.

Data analysis resulted in having three distinct
viewpoints, accounting for 37% of the variance.
The first viewpoint was named “Complete depen-
dence on e-learning.” The second viewpoint was
named “Opponents of applying e-learning in medical
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Table 1
Characteristics of the participating students

Characteristics No. %
Gender

Male 12 32.4

Female 25 67.6
Study year

1st 5 13.5

2nd 8 21.6

3rd 7 18.9

4th 4 10.8

5th 4 10.8

6th 9 24.3
Residence

Main urban 27 73.0

Semi-urban 8 21.6

Rural 2 5.4

Economic situation
Below average

Average 31 83.8

Above average 6 16.2
Computer skills

Poor 2 5.4

Intermediate 23 62.2

Very good 12 324

education.” The third viewpoint was named “E-
learning as a supplement to medical education.” The
rank scores of the statements for the three viewpoints
are provided in Table 2.

Twenty-six students (70.3%) defined the three
viewpoints. Four participants loaded significantly on
more than one viewpoint, and they were considered
confounded. Seven participants had not loaded sig-
nificantly on any viewpoint. The main variables and
factor loading for each participant on the three view-
points are provided in Table 3.

4.1. Viewpoint 1 — Complete dependence on
e-learning

The first viewpoint accounted for 21% of the total
variance. Thirteen students defined this viewpoint,
including eight females and five males, four from
the 6th study year, three from each of the 3rd and
4th study year, two from the Sth study year, and one
from the 2nd study year. Nine students were from the
main urban areas, 12 students were from the average
economic level, and seven had intermediate com-
puter skills. The distinguishing statements for the first
viewpoint are provided in Table 2.

Students holding the first viewpoint emphasized
a complete dependence on e-learning to continue
medical education and complete the study year with
a minimal return to study halls or practical/clinical
sessions. These students had a good idea about

e-learning (statement 6: score+3 (6:+3)), were inter-
ested in guidance on e-learning (13:+1), and had
some experience in using e-learning methods (17 : 0).
They believed it is easy to become skillful at using
e-learning (5:+3).

These students did not think that e-learning is an
additional burden for students (11:-2). They thought
that poor internet connectivity is an important chal-
lenge facing the application of e-learning (2:+4).
They had a neutral view about the lack of knowl-
edge and information about e-learning (18 : 0) and the
lack of computers and smartphones being important
challenges facing e-learning (16 : 0).

These students were not ready to return to the
college to study (14:—1), attend clinical training in
hospitals in small groups (12:-2), or attend skills lab
and other labs in small groups (15:-1) during the
pandemic, even if all the precautionary measures are
applied. They were willing to continue education dur-
ing the COVID-19 pandemic (7:43) and did not agree
with postponing all theoretical and practical sessions
for the summer (8:-3).

These students thought e-learning could replace
face-to-face learning for the theoretical part (1:+4)
during the COVID-19 pandemic. However, they did
not think that e-learning can replace clinical train-
ing in skills lab (3:-4), clinical training in hospitals
(4:-4), or practical training in basic sciences labs
(9:-3) during the COVID-19 pandemic.

4.2. Viewpoint 2 — Opponents of applying
e-learning in medical education

The second viewpoint accounted for 11% of the
total variance. Eight students defined this viewpoint,
including five females and three males, five from
the 2nd study year and one from each of the 1st,
4th, and 6th study years. Six students were from the
main urban areas, seven had an average economic
level, and seven had intermediate computer skills.
The distinguishing statements for the first viewpoint
are provided in Table 2.

Students holding the second viewpoint had a gen-
erally negative view about e-learning and its role in
medical education during the COVID-19 pandemic.
Compared to the other groups, they least agreed with
having a good idea about e-learning (6:0) and the
simplicity of using e-learning (23:-1) or learning to
use e-learning (27 : 0).

These students were least interested in guidance
on e-learning (13:-3). They disagreed that it is easy
to become skillful at using e-learning (5:—4) and
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Table 2
Rank scores of statements for viewpoints on the role of e-learning in medical education during the COVID-19 pandemic
No. Statement Viewpoint 1 Viewpoint 2 Viewpoint 3
1 During the COVID-19 pandemic, e-learning can replace face-to-face +4* —-1* 0*
learning for the theoretical part
2 Poor internet connectivity is an important challenge facing the +4 +3 +3
application of e-learning’
3 During the COVID-19 pandemic, e-learning can replace clinical —4* -2 -2
training in the skills lab
4 During the COVID-19 pandemic, e-learning can replace clinical -4 -3 -4
training in hospitals
5 It is easy to become skillful at using e-learning +3* —4* +2*
6 I have a good idea about e-learning +3 0* +3
7 I have willingness to continue education during the COVID-19 +3 +3 —-3*
pandemic
8 Due to the current pandemic, I prefer postponing all theoretical and —3* 0* —4*
practical sessions for the summer
9 During the COVID-19 pandemic, e-learning can replace practical -3 -3 -1
training in basic sciences labs
10 We can acquire better skills by e-learning -3 -4 +1*
11 E-learning is an additional burden for students -2 1* 0*
12 During this pandemic, if all the precautionary measures are applied, I 2% +4 +4
would like to attend practical sessions in small groups for clinical
training in hospitals
13 I am interested in guidance on e-learning +1* -3* -1*
14 If all the precautionary measures are applied during this pandemic, I -1* +4 +4
am ready to return to the college to study.
15 During this pandemic, if all the precautionary measures are applied, I -1* +2 +1
would like to attend clinical/practical sessions in small groups for the
skills lab and other labs
16 Lack of computer and smartphone is an important challenge facing 0* +2* —3*
e-learning
17 I have some experience in using e-learning methods 0* -1* +2*
18 Lack of knowledge and information about e-learning is an important 0* +1* 2%
challenge facing e-learning
19 Application of e-learning will widen the gap between poor and rich, 0 +3* 0
rural and urban residents, in terms of accessibility to education
20 I prefer a combination of e-learning and face-to-face learning +1 -2 +1
21 We can attain more knowledge through e-learning -1 2% 0
22 I think there is no any place for e-learning in the medical education -2 +2* -3
23 E-learning is easy to use +2 —-1* +3
24 E-learning has the features of easy accessibility, flexibility, and +1 -1* +1
interactivity
25 Difficulty in arranging time between teacher and students is an 0 +1* -1
important challenge facing e-learning
26 Students lack adequate computer skills to be able to use e-learning -1 +1* -1
27 Learning to use e-learning is easy +2 0* +2
28 If it is impossible to arrange for practical sessions due to this pandemic, +1 +1 -1*
postponing them for the next academic year is the best way to replace
them
29 Lack of adequate computer skills by the teaching staff is an important +2 2 +2
challenge facing e-learning?
30 E-learning is cost-effective +1 +1 +1
31 In e-learning, completing a task is more quickly' 0 0 0
32 E-learning is an interactive mode of learning® 0 0 -1
33 If it is impossible to arrange for practical sessions due to this pandemic, -1 +1 -2
e-learning is the best way to replace them!
34 E-learning can be a supplemental tool for learning +2 +2 +1
35 We have e-learning facility at the institution -2 0 0
36 E-learning is user friendly +1 -1 0
37 E-learning is useful for group discussion on complex topics -1 0 -2

*Distinguishing statement significant at <0.01. TConsensus statement.
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Table 3
Students’ characteristics and factor loading on the three viewpoints
No. Age Gender Studyyear Residence  Economic level — Computer skills Viewpoint loadings
Viewpoint I ~ Viewpoint 2~ Viewpoint 3

1 21 Male 3 Urban Average Very good 0.782X -0.134 -0.017
2 20 Male 2 Rural Average Poor 0.704X 0.040 0.222
3 23 Male 6 Urban Average Very good 0.691X -0.301 0.194
4 22 Female 5 Semi-urban Average Very good 0.607X 0.106 0.213
5 21 Female 3 Urban Average Intermediate 0.525X 0.203 0.039
6 22 Female 4 Urban Average Intermediate 0.516X 0.267 0.250
7 23 Female 5 Urban Above average Very good 0.494X -0.037 0.160
8 23 Female 6 Semi-urban Average Intermediate 0.484X —0.045 0.185
9 21 Female 3 Urban Average Very good 0.475X 0.290 0.246
10 24 Male 6 Urban Average Intermediate 0.470X 0.237 0.352
11 22 Female 4 Urban Average Intermediate 0.466X 0.232 0.082
12 23 Male 6 Rural Average Intermediate 0.459X 0.264 -0.036
13 22 Female 4 Urban Average Intermediate 0.429X -0.127 0.115
14 19 Female 2 Semi-urban Average Intermediate -0.123 0.791X 0.006
15 19 Male 2 Urban Average Intermediate -0.036 0.696X 0.213
16 19  Female 2 Urban Average Intermediate 0.057 0.629X 0.196
17 20 Male 1 Urban Average Very good 0.087 0.600X -0.176
18 20  Female 2 Semi-urban Average Intermediate -0.125 0.585X 0.097
19 22 Female 4 Urban Above average Intermediate 0.088 0.563X 0.174
20 19 Male 2 Urban Average Intermediate 0.078 0.466X —-0.095
21 24 Female 6 Urban Average Intermediate 0.311 0.432X 0.044
22 20 Female 3 Urban Above average Very good 0.187 -0.013 0.610X
23 22 Female 5 Urban Average Very good 0.161 -0.330 0.574X
24 23 Female 6 Urban Above average Intermediate 0.069 0.161 0.564X
25 21 Male 3 Urban Average Very good 0.300 0.233 0.503X
26 19 Female 1 Urban Above average Very good 0.125 0.351 0.469X
27 24 Female 6 Urban Average Very good 0.637 -0.036 0.464
28 20 Female 3 Urban Average Intermediate 0.555 -0.429 0.255
29 23 Male 6 Semi-urban Average Intermediate 0.463 0.319 0.450
30 25 Male 6 Semi-urban Average Very good 0.457 0.077 0.597
31 23 Female 5 Urban Average Intermediate 0.421 0.106 0.339
32 20 Male 3 Semi-urban Average Intermediate 0.337 -0.054 0.105
33 19 Female 1 Urban Average Poor 0.283 0.249 0.027
34 19 Female 2 Urban Average Intermediate 0.206 0.226 -0.158
35 19 Female 1 Urban Above average Intermediate 0.157 0.005 0.292
36 20 Female 1 Semi-urban Average Intermediate 0.082 -0.012 0.339
37 20 Female 2 Urban Average Intermediate -0.062 0.380 0.296

Bold type indicates significant loadings. A significance level of 1% is taken as a factor loading greater than (2.58 x 1./n), where n=the
number of statements. Thus, significant loadings included those higher than 0.424. X indicates defining sorts.

the ability to attain more knowledge through e-
learning (21:-2) or acquire better skills by e-learning
(10:-4). They indicated that they do not have experi-
ence in using e-learning methods (17:—1). They least
agreed with e-learning having the features of easy
accessibility, flexibility, and interactivity (24:—1).
They did not prefer a combination of e-learning
and face-to-face learning (20:-2) and thought that
there is no place for e-learning in medical education
(22:42).

These students believed that e-learning is an addi-
tional burden for students (11:+1). They thought that
the application of e-learning would widen the gap
between poor and rich, rural and urban residents,
in terms of accessibility to education (19:4+3). They

emphasized the difficulty in arranging time between
teachers and students as an important challenge
facing e-learning (13:4+1). They thought that stu-
dents lack adequate computer skills to use e-learning
(26:+1). They emphasized the lack of computers
and smartphones (16:42), poor internet connectivity
(2:43), and lack of knowledge and information about
e-learning (18:+1) as important challenges facing the
application of e-learning.

These students indicated that during this pandemic
and if all the precautionary measures are applied,
they are ready to return to the college to study
(14:+4) and attend practical sessions in small groups
for the clinical training in hospitals (12:+4). They
indicated that they have a willingness to continue
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education during the COVID-19 pandemic (7:43) and
preferred postponing all theoretical and practical ses-
sions for the summer (8 : 0). They did not believe that
e-learning can replace face-to-face learning for the
theoretical part (1:—1), clinical training in hospitals
(4:-3), or practical training in basic sciences labs*
(9:-3).

4.3. Viewpoint 3 — E-learning as a supplement to
medical education

The third viewpoint accounted for 5% of the total
variance. Five students, four females and one male,
defined this viewpoint. All of the five students were
from the main urban areas. Three students had a low
economic level, and two had an average economic
level. Four students had very good computer skills,
and one had average computer skills. The distinguish-
ing statements for the first viewpoint are provided in
Table 2.

Students holding the third viewpoint had a gener-
ally positive view about e-learning and considered it a
supplement to medical education during the COVID-
19 pandemic. They indicated that they have a good
idea about e-learning (6:+3) and have some experi-
ence using e-learning methods (17:+2). They thought
that e-learning is easy to use (23:43), and it is easy to
become skillful at using e-learning (5:+2). They had
a neutral view about being interested in guidance on
e-learning (13:-1).

These students believed that they could acquire
better skills by e-learning (10:+1). They least agreed
with having no place for e-learning in medical edu-
cation (22:-3). They had a neutral view of e-learning
being an additional burden for students (11 : 0). They
least agreed that lack of knowledge and informa-
tion about e-learning (18:-2) and lack of computer
and smartphone being important challenges facing
e-learning (16:-3). They agreed that poor internet
connectivity is an important challenge facing the
application of e-learning (2:43).

These students had the willingness to continue edu-
cation during the COVID-19 pandemic (7:-3). They
least agreed to postpone practical sessions for the
next academic year (28:—1) and postpone all theo-
retical and practical sessions for the summer (8:—4).
They had a neutral view on replacing face-to-face
learning of the theoretical part with e-learning (1 : 0).
They most agreed with returning to the college to
study (14:+4) and attend practical sessions in small
groups for clinical training in hospitals (12:+4) if pre-
cautionary measures are applied. They least agreed

with having clinical training in hospitals by e-learning
(4:-4).

4.4. Consensus statements

The three groups of students had a general agree-
ment about several issues. They thought that the lack
of adequate computer skills by the teaching staff is an
important challenge facing e-learning (statement 29:
viewl: +2, view2: +2, view 3: +2) (29: +2,+2,+2) and
considered poor internet connectivity an important
challenge facing the application of e-learning (2: +4,
+3, +3). They thought that e-learning is cost-effective
(30: +1, +1, +1). They had a neutral view of complet-
ing a task more quickly by e-learning (31: 0, 0, 0).
They had some neutral to negative views about con-
sidering e-learning an interactive mode of learning
(32: 0, 0,-1) and considering e-learning the best way
to replace practical sessions during this pandemic
(33: -1, +1, -2).

5. Discussion

During the past decades, medical education wit-
nessed a shift from traditional teaching to other
forms using e-learning. However, this transition is
not without challenges as new demands are placed on
students and teachers [49]. In this explorative study,
we assessed medical students’ perspectives on the
application of e-learning in medical education during
the COVID-19 pandemic. We used Q-methodology
features to determine the diversity of the available
perspectives about e-learning and its role in medi-
cal education during the COVID-19 pandemic. Three
distinctive viewpoints were observed, ranging from
complete opposition to applying e-learning in medi-
cal education to complete dependence on e-learning,
even for practical and clinical sessions. The charac-
terization of each viewpoint and the possible reasons
for these differences in opinion are discussed below.

The first viewpoint, which was labeled complete
dependence on e-learning, emphasized full reliance
on e-learning to continue medical education and com-
plete the current academic year with a minimal return
to study halls or practical/clinical sessions. Several
factors might be responsible for adopting this view-
point by the students, including the uncertainties
about the disease and the pandemic, stress and anx-
iety from COVID-19 infection, difficulty to adhere
to the protective behavior by the students, and the
nature of the study in the medical schools in terms of
increased contact with patients in hospital training.
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The citywide lockdown was enforced in Kurdistan
Region of Iraq during the COVID-19 pandemic, with
the closure of all learning schools and universities
from the beginning of March 2020. It lasted for nearly
three months with periods of interrupted, restricted
movements. Later, only 30% of public sector work-
ers, including universities, continued to work, while
the others continued to work from home. Most uni-
versities considered utilizing online media modes of
learning to complete the academic year 2019-2020.

Lockdown is a painful experience for those who
went through it due to loss of freedom and ambi-
guity of disease status [50]. Academic performance,
pressure to succeed, and fear of being infected
if they return to college and hospitals were addi-
tional concerns for medical students [51, 52]. This
might have contributed to their preference for accom-
plishing the remaining curriculum through online
learning, especially the theoretical part. Furthermore,
this viewpoint’s supporters preferred not to attend
hospital or skill labs for their clinical training even
with all the precautionary measures.

The second viewpoint, which was labeled, oppo-
nents of applying e-learning in medical education,
emphasized a generally negative view about e-
learning and its role in medical education during
the COVID-19 pandemic. Factors contributing to this
viewpoint might include students’ lack of knowledge
and skills of the necessary technology, lack of access
to e-learning tools, lack of necessary capacity and
facilities in the college, and poor technological skills
of the faculties. The same opposition to e-learning
was observed in a study in Pakistan, where most med-
ical students preferred face-to-face learning and felt
that e-learning has little influence on their learning
[53]. The application of e-learning and its integration
in medical education might face many challenges,
including technological and social challenges [4]. It
has been suggested that e-learning widened the gap
between different socioeconomic groups in terms of
accessibility to e-learning. In developing countries,
the lack of computers, smartphones, digital infras-
tructure, low digital literacy, and electricity were
important challenges facing the application of e-
learning [54-56]. However, it is essential to highlight
the opportunities to address these issues moving for-
ward. For example, the local schools might be able
to introduce solutions to this issue of accessibility
to devices and/or the internet by providing devices to
those unable to obtain them and providing free or dis-
counted internet for students. Moreover, user-friendly
website design and integration of self-assessment

features are important for learners’ engagement with
the online material [57]. However, due to the COVID-
19 pandemic, the sudden shift from traditional to
online learning was challenging for many academic
physicians to develop suitable online material that
might not have been attractive for students.

The medical college’s impact on students’ aca-
demic performance is based on students’ perspectives
instead of the objective reality of the activities and
interpersonal relations in the educational environ-
ment. These include student input regarding effective
learning methods that might result in suitable teach-
ing methods with less cost and more effectiveness.
Research has assessed the effect of students’ insight
into the universities’ educational process and their
validity. Students’ attitudes, satisfaction, gain knowl-
edge, and skills towards the e-learning intervention
were considered as an outcome. Several financial and
resource-related elements of e-learning were consid-
ered as secondary outcomes [58]. In line with the
second viewpoint, research from other settings has
shown a poor recognition of the benefits of e-learning
in medical education by the students [59].

The third viewpoint, which was labeled e-learning
as a supplement to medical education, emphasized
a generally positive view about e-learning and con-
sidered it complementary to on-campus learning
during the COVID-19 pandemic. This viewpoint is
considered a more rational and balanced viewpoint
regarding e-learning and medical education. While
some aspects of the study, such as the theoretical and
pre-lab session, can be taken by e-learning, most parts
of the skills lab and hospital training will require
on-campus presence. On-campus study and hospi-
tal training can be considered during the pandemic,
given the application of the necessary protection
and following the proper protection protocols and
guidelines. Students with this viewpoint share the
perspective of the second viewpoint in that clinical
training cannot be done online. However, at the same
time, they recognize the possibility of e-learning to
substitute the theoretical part. Blended learning is
considered more convenient for medical education.
There is a need to combine hands-on skills-based
training at a practical level and self—directed learning,
which is difficult to conduct through online teach-
ing [60, 61]. Students preferred to return to hospitals
in small groups with safety precautionary measures
applied.

In the current study, a considerable number of
students indicated that they were familiar with e-
learning tools despite inadequate training. However,
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they thought that the teaching staff’s lack of adequate
computer skills is an important challenge facing e-
learning. Poor educator skills were considered as a
barrier to implementing e-learning [28]. Medical col-
leges and universities face challenges in providing
quality education to students during the lockdown
period. Countries with advanced technology have
established systems for e-learning and online educa-
tion [62]. However, most of the low-income countries
like the Kurdistan Region and Iraq do not possess
such facilities.

Although e-learning is cost-effective for many
developing countries [63], students considered poor
internet connectivity an important challenge facing
e-learning. This was also described in other stud-
ies conducted in developing countries where the
lack of institutional support and faculty training,
internet connectivity issues, difficulty maintaining
student engagement, online assessment concerns,
poor performance of the students and hardware, and
difficulties in understanding the unique dynamics of
e-learning were the major challenges for online learn-
ing [62].

E-learning presents many opportunities for univer-
sities. However, a combination of online and offline
learning (blended learning environment) might be the
most effective way to maximize the benefits [64]
and allowing more flexibility in delivering medical
education [65]. This might explain students’ neu-
tral to negative views about considering e-learning
the best way to replace practical sessions during this
pandemic.

In the current study, we applied purposive sam-
pling to select the 37 medical students, which is in
line with the standard procedures for selecting sam-
ples for Q-methodology studies. While there has been
a selection of students to ensure diverse and rep-
resentative backgrounds, there may still be residual
selection bias, such as selecting those most vocal,
in favor or against e-learning. However, generaliza-
tion is not usually intended in Q-methodology as it is
exploratory in nature. Nevertheless, Q-methodology
is aimed to provide a useful insight to the avail-
able viewpoints in the society and helps to determine
the main characterization of each viewpoint without
quantifying them [66]. The channels of distribut-
ing the survey tool and communicating with the
participants involved e-mail, WhatsApp, and Viber.
These tools might be new and innovative, given
the lockdown and social distancing situation dur-
ing the survey. However, data privacy and response
and selection bias might have been encountered that

might affect the solidity and credibility of the results
and the viewpoints.

Another limitation of the current study is using
some more objective statements related to having
specific knowledge or experience. Q-methodology
studies are intended to study subjectivity, and the use
of such objective statements might affect our findings.
Obtaining a relatively low percentage of explained
variance or the shared meaning of the factor solution
of the three viewpoints (37%) is another limitation of
the current study. The acceptable level of explained
variance is generally considered to be 35-40% or
above [67], but the percentage of this study is still
low compared to many other Q-methodology studies.
This study did not include concurrent interviews with
the respondents due to the outbreak and lockdown
situation and the online administration of the study
questionnaire. Concurrent interviewing is commonly
applied in Q-methodology and can provide a better
understanding of the reasons for each viewpoint. It
would have been particularly useful to understand the
reasons for viewpoint 2, being opponents of applying
e-learning in medical education.

6. Conclusion

Three different viewpoints were recognized among
the medical students regarding the role of e-learning
in medical education during the COVID-19 pan-
demic. These viewpoints ranged from completely
opposing e-learning to using it as a supplement and
completely depending on it. The positive and neg-
ative aspects of e-learning in medical educations
were recognized from the students’ perspectives. The
three viewpoints are primarily distinguished by the
availability of experience and skills of e-learning,
availability of technology, risk perception of COVID-
19, and the need for clinical teaching in hospitals. The
students’ perspectives reflect the impact of the quick
transition from traditional learning to e-learning on
the preparedness of faculty, students, and the insti-
tution alike. These diverse perspectives need to be
considered by the institutions to move forward with
the curriculum and the learning process in this and
other situations. For strengthening the role of e-
learning in medical education, there is a need to
provide the students and teaching staff with the
necessary skills, proper technology, and platforms;
meanwhile, a safe environment is needed for on-
campus or hospital clinical teaching.
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