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Purpose: Disruption of education can lead to drastic changes and therefore, we need to
maximize the benefits of e-technology. We aimed to explore changes in knowledge, attitudes,
and challenges regarding e-learning during the COVID-19 pandemic and determine how
e-learning has influenced academic performance.
Methods: We conducted a self-administrated electronic survey to collect information on
undergraduate medical students’ e-learning. We evaluated its validity, reliability and pilot
tested the instrument.
Results: Between August 7 and 19, 2020, we received 995 responses. The majority of
respondents answered that they knew about the tools used for e-learning, such as mobile
learning, links, online classes, e-assessment; 84% (n=836), 82% (n=815), 82% (n=811) and
80% (n=796), respectively. Two-third of the respondents gained fair/very good knowledge
from online classes and discussion boards; 65% (n=635), and 63% (n=620), respectively.
Regarding attitudes, less than half had “somewhat” adequate knowledge and proper training;
45% (n=449) and 36% (n=361), respectively, and less than a third had “somewhat” positive
feelings; 29% (n=289). The reported challenges were poor Internet speed (55%, n=545) and
the lack of clinical experience and physical examination skills (51%, n=512). There is
a statistical difference between the test score for the first and second semesters for year
6, year 5, year 4, and year 2 (P value < 0.05).
Conclusion: Most respondents reported that they knew about e-learning tools and answered
that they gained fair/very good amounts of knowledge accompanied by acceptable attitudes.
The challenges need to be addressed to improve e-learning infrastructure. The transition to
e-learning accompanied by increased academic performance.
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In 2017, Saudi Arabia initiated “Vision 2030” as a major investment and transfor
mation of fundamental structural changes in all sectors, including the educational
system.1,2 More than 1.3 million students are enrolled in 29 governmental and 55
private higher education institutes in the country.3 As part of this transformation,
the undergraduate medical college at Umm Al Qura University (UQU) adopted
a student-centered curriculum in collaboration with University College London
(UCL). The current curriculum is based on competency-based learning, which
combines both self-paced learning and directed self-learning in the form of lecturebased sessions that include standard large group presentations, interactive large
group sessions, flipped classes, and peer-assisted learning (PAL). For small group
sessions, students work in groups through problem-based learning (PBL) or taskbased learning (TBL). Clinical exposure begins in the second and third academic
years, where students are instructed to perform direct observation in hospitals.
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Students are expected to participate in clinical activities
and bedside teaching in the fourth and fifth academic
years. At the end of the sixth year (pre-internship), stu
dents spend most of their time rotating in hospitals.
Workplace assessments include mini-clinical evaluation
exercises (Mini-CEX), case-based discussions (CBD), evi
dence-based prescriptions (EBP), directly observed proce
dures (DOPS), clerking, and data and procedure cards.
Clinical skills lab is considered a cornerstone for clinical
teaching for all students as they need to demonstrate the
required level of proficiency before going to hospitals.
Assessment of performance and competencies include
feedback on performance, end of module reports, objective
structured clinical examinations (OSCE), short best
answer (SBA) questions, portfolios, and formative and
summative multiple-choice questions (MCQs).
The United Nations Educational, Scientific, and
Cultural Organization (UNESCO) declared that more
than 1 billion learners were affected by the COVID-19
pandemic, and there were 130 country-wide closures.4
Medical schools’ educational and clinical activities were
disrupted across the world, and on March 3, 2020, Saudi
Arabia announced the first case of coronavirus.5 On
March 9, like many other countries, the Saudi Ministry
of Education (MoE) closed all educational institutions, and
students were removed from all hospitals. The MoE
recommended that all precautionary measures should be
strictly followed, and pre-existing established digital tech
nologies should be used, such as distance learning and
virtual classrooms5,6 to reduce the virus’s spread and
ensure the continuity of learning.
E-learning educational programs have existed for
many years but had not been implemented in many
academic institutions before the COVID-19 pandemic.
Academic institutions that had already implemented
innovative e-learning programs could leverage them dur
ing emergencies. Traditional education is based on edu
cational materials or in-person human interaction using
objects, maps, or boards.6 Digital education comprises
constantly evolving concepts and is often referred to as
e-learning. E-learning modalities can include offline or
online educational activities.7 Additionally, this form of
learning can range from a basic conversion of in-person
content to digital format to a more complex deployment
of digital technologies (eg, mobile education, virtual
patients, and virtual reality)6 E-learning can provide
more flexible solutions for busy clinicians, allowing
them to choose suitable times to work. It can also
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allow students to be more independent, as it is selfpaced.
E-learning has been demonstrated to be equivalent or
superior to traditional learning8,9 but when it is used to
replace traditional programs, unique challenges to clinical
teaching and learning experiences arise. However, e-learn
ing is very suitable for certain scenarios, such as pan
demics or disasters. As the COVID-19 pandemic has
forced universities to transition to e-learning and created
an educational system transformation, it has provided an
opportunity to assess students’ perspectives and how pre
pared universities were for distance learning and deter
mine future approaches to e-learning.
Three generated hypotheses were tested in this study:
(1) the students’ transition to e-learning did not change
their knowledge and attitudes; (2) there were no challenges
to the transition; and (3) the transition did not influence
students’ academic performance. Using a survey, we
aimed to explore changes in knowledge, attitudes, and
challenges regarding e-learning for medical students dur
ing the COVID-19 pandemic. Additionally, we intended to
determine how e-learning influenced the academic perfor
mance of the medical students. Accordingly, this study
may help stakeholders conduct future research to optimize
information delivery to students by adopting the most
appropriate technology platforms.

Materials and Methods
Design
A cross-sectional observation web-based questionnaire
survey was conducted. The target population was under
graduate medical students (years two to six) at Medical
College, UQU in Makkah, Saudi Arabia in the past
academic year (Sep 2019–June 2020) who were over 18.
We excluded first-year students, as year 1 is considered to
be preparation for medical school. The population con
sisted of all 1268 undergraduate medical students. To
identify the participants, we contacted the Office of
Academic Affairs to access a list of all students and,
subsequently, used convenient sampling. We contacted
these students via WhatsApp as it is the most common
communication method used by these students.
The Ethics Committee at UQU approved the study
(identification number: HAPO-02-K-012-2020-08-436).
Study participants provided consent to participate and
received an electronic link via SurveyMonkey, accompa
nied by a cover letter stating the study title, objectives,
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voluntary rights, length of the survey, confidentiality, and
the primary investigator’s name. They were also informed
that the collected data would not be shared or linked to any
identifying information and kept anonymous. The partici
pants who consented participated in the survey. All col
lected data were anonymous and de-identified, exported to
Microsoft Excel file for analysis, secured by double-locked
passwords, kept locked-up, and only the primary investi
gator and the statistician had access to the data.

Instrument Development
We generated our survey instrument using rigorous survey
development and testing methods.10 We selected the survey
items based on a literature review, interviews with medical
students, and discussion with experts via email. Five experts
in the field of medical education extensively discussed the
topic and reviewed the items. Then, the experts nominated
and ranked each question to reach a consensus on the selected
items. Additionally, methodology and content experts con
ducted another review to eliminate redundant items using
binary responses (exclude/include). We aimed to have
a survey that was simple, succinct, and easy for medical
students to understand. During the construction of the survey,
we grouped the items into domains that we wanted to explore
and then refined the questions.11
The final self-administered survey consisted of 11
items that focused on the following three domains: (1)
three demographic questions (age, gender, and
academic year level); (2) four questions on knowledge,
attitudes, and challenges of e-learning (knowledge of
e-learning tools, benefits gained from e-learning tools,
attitudes toward e-learning, and challenges faced with
e-learning); and (3) four questions on academic perfor
mance (first-semester test score, second-semester test
score, first semester absences, and second-semester
absences). The outcomes were measured as a percentage
of the responses of the students on their understanding,
attitudes, and challenges towards e-learning. Academic
performance was measured using the summative exam
(test score) in the form of multiple-choice questions at
the end of each semester. Absence rate was defined as
the number of classes missed by the students in each
semester. The data were collected by students via
SurveyMonkey (Appendix).
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consistency and appropriateness.12,13 Then, a colleague
who is not an expert in medical education reviewed the
questions to assess the dynamics, flow, and accessibility.
The questionnaire was piloted on 100 medical students
selected randomly (we aimed for 10% of the entire popu
lation, ie, 120 students), but we received 100 responses.
Then the reliability, validity, and interpretation of ques
tions were determined. We assessed the comprehensibility
of our instrument and invited five colleagues with medical
education and methodologic expertise to measure the sur
vey on a scale from 1 to 5. The mean score on the 5-point
scale of 4.7 suggested that the instrument was comprehen
sible, and thus, no further modifications were required.
Cronbach’s alpha was used to determine the reliability of
the instrument. The estimate was greater than 0.76, indi
cating that the research instrument was reliable; accord
ingly, we adopted the survey instrument for use in this
study. To determine whether the questionnaire was valid,
we calculated Pearson’s r to estimate the correlations
between each variable with the total score. The P value
for each item was (P <0.001), indicating that the research
instrument was valid.

Survey Recruitment and Administration
Each academic year student leader has a WhatsApp group
to contact students, and the leaders sent a message to
invite students to participate voluntarily without incentives
two weeks before the opening of the survey. On August 7,
2020, we sent the participants an embedded link to the
web-based survey on SurveyMonkey via WhatsApp. We
sent reminders five and ten days later, and we closed the
survey on August 19, 2020. Each question was displayed
on a single screen, and there was a total of 11 questions.
The structured response formats included the enforcement
of at least one response option per question and binary
(yes/no), nominal, and ordinal responses. Other options
were also allowed, including “undetermined,” “other,”
and any other comments in free text to capture unantici
pated responses. The respondents could check for comple
teness with a submit button (highlighted mandatory items
will appear if they have not been completed, and the
participant must go back and answer that question before
they could submit their results). We did not use randomi
zation or adaptive questioning.

Instrument Testing

Response Rates

During the pre- and pilot-testing, five medical education
experts reviewed the questions that were developed for

The survey was submitted to all the students (1268), and
995 completed surveys were returned, yielding a 78%
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response rate with a 100% completeness rate. We did not
allow the survey to be taken more than once using the
automatic feature available in SurveyMonkey.

Statistical Analysis
Descriptive statistics were used to summarize the data and
report the variables. For the continuous variables, we also
used proportions, frequencies, means, and standard devia
tions (when appropriate) to describe the data. We analyzed
all the received responses as the number of respondents
with missing variables was < 2%; they were included in
the analysis when appropriate. For the variables measured
with an ordinal scale,14 we assigned numbers to each
variable to express the weights. First, we calculated the
weighted average by estimating the length of the period.
The period is the result of 4 divided by 5, where 4
represents the distance number (1–2 [first distance], 2–3
[second distance], 3–4 [third distance], and 4–5 [fourth
distance]), and 5 represents the number of choices. When
4 is divided by 5, the length of the period is equal to 0.80,
and the weighted average distribution is as illustrated in
Appendix. We calculated the mean and standard deviation
for all responses to questions on the following topics:
knowledge about the tools used for e-learning, benefits
gained from using e-learning tools, and attitudes toward
e-learning. Similarly, we compared the mean to the
weighted average and then calculated the weighted aver
age for the three ordinal scale options. We conducted
a paired sample t-test to compare the medical students’
first-semester test scores to their second-semester test
scores.

Results
Overall, 56% (n=556) of respondents were females, and
the mean age was 22 years. Most of the respondents were
in the fourth year, 232 (23%), and the main characteristics
are illustrated in Table 1.
The students responded that they were aware of the
tools used for e-learning (mobile learning, links, online
classes, e-assessments, discussion boards, e-portfolios, and
e-resources). In contrast, on average, the students reported
that they were “unsure” about whether e-learning can be
used for simulations. Table 2 provides the results for the
means, standard deviations, and weighted averages.
Nearly two-thirds of the respondents indicated that
they gained a fair/very good amount of knowledge from
online classes and discussion boards (65% [n=635] and
63% [n=620], respectively). Additionally, 55% (n=548),
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Table 1 Characteristics of Respondents (N=995)
Characteristics

Total

Respondents

–

22 ± 2.35

624
644

439 (44)
556 (56)

Second year

257

186 (17)

Third year
Fourth year

260
247

192 (19)
232 (23)

Fifth year

214

162 (16)

Sixth year

290

223 (22)

Age, years, (mean ± SD)
Gender, n (%)
Male
Female
Academic year n (%)

55% (n=541), 54% (n=529), 54% (n=539), and 51%
(n=503) of the respondents indicated that they gained
a fair/very good amount of knowledge from e-assessments,
mobile learning, links, e-resources, and e-PBL (problembased learning), respectively. While 24% (n=238)
responded that they gained “some knowledge” from the
simulations. Table 3 and Figure 1 display the benefits that
the respondents gained from using e-learning tools.
Overall, 45% (n=449) had “somewhat” adequate
knowledge, 36% (n=361) had “somewhat” proper training,
29% (n=289) had “somewhat” positive feelings, and 31%
(n=310) were “somewhat” comfortable in engaging in
e-learning. While 25% (n=247) felt “undecided” in
response to a question asking whether the student had no
patience when experiencing minor technical issues. Table
4 displays the survey results concerning the respondent
attitudes.
The majority of respondents, 55% (n=545), experi
enced poor Internet speed, and 51% (n=512) reported
a lack of clinical experience and physical examination
skills. Table 5 presents the results for the remaining
challenges.
Table 6 indicates that the mean for the second-semester
test score was higher (8.81 ± 1.22) compared to the first
semester mean score (7.65 ± 1.35). The absence rate was
lower in the second semester (2.98 ± 4.66) compared to
the first semester.
There is a statistically significant difference between
the first and second semester test scores for year 6, year
5, year 4, and year 2 students (t-test = −4.39, −16.129,
−13.24, −4.258, respectively [P value < 0.05]). The mean
differences indicate that the students performed better on
the second-semester tests with the transition to e-learning.
However, this difference between the tests was not
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Table 2 Survey Results for Respondents’ Knowledge of e-Learning Tools
Questions

Response

Mean

SD

Result

Yes,
n (%)

Unsure,
n (%)

No,
n (%)

Did you know that mobile learning allows students to use mobile electronic
devices to access online contents?

836 (84)

118 (12)

40 (4)

2.80

0.490

Yes

Did you know that links allow students to access other resources, case studies,
videos, audios, course notes, and presentations?

815 (82)

126 (13)

54 (5)

2.76

0.537

Yes

Did you know that online classes allow students to attend virtual classes or
a combination of the two?

811 (82)

112 (11)

71 (7)

2.74

0.577

Yes

Did you know that e-assessments allow students to assess their knowledge
(formative and summative) via computer-based testing?

796 (80)

123 (12)

76 (8)

2.72

0.594

Yes

Did you know that discussion boards (blackboards) allow participants to
communicate and learn?

765 (77)

148 (15)

82 (8)

2.69

0.617

Yes

Did you know that e-portfolios allow students to build an online platform
comprising their work, experiences, and reflections?

684 (69)

196 (20)

115 (12)

2.57

0.690

Yes

Did you know that e-resources allow students to access materials such as syllabi
or course outlines?

671 (68)

238 (24)

84 (8)

2.59

0.641

Yes

Did you know that PBL can run in a completely online environment?

532 (53)

308 (31)

155 (16)

2.38

0.740

Yes

Did you know that simulations (game-informed learning or virtual patients) can
be delivered online?

332 (33)

321 (32)

341 (34)

1.99

0.823

Unsure

Notes: Bolded; highlight the calculated weighted average.
Abbreviations: PBL, problem-based learning; SD, standard deviation.

Table 3 Survey Results for Benefits Gained from e-Learning Tools
Mean

SD

Result

167 (17)

3.39

1.066

Fair knowledge

276 (28)

92 (9)

3.15

1.029

Fair knowledge

265 (27)

264 (27)

174 (17)

3.22

1.237

Fair knowledge

189 (19)

287 (29)

252 (25)

149 (15)

3.13

1.223

Fair knowledge

120 (12)

205 (21)

316 (32)

225 (23)

129 (13)

3.04

1.197

Fair knowledge

94 (9)

215 (22)

316 (32)

232 (23)

137 (14)

3.10

1.170

Fair knowledge

e-PBL

162 (16)

263 (27)

307 (31)

196 (20)

64 (6)

2.73

1.142

Fair knowledge

e-portfolio

186 (19)

242 (24)

258 (26)

195 (20)

112 (11)

2.80

1.266

Fair knowledge

Simulations

353 (36)

238 (24)

215 (22)

128 (13)

59 (6)

2.30

1.239

Some knowledge

No

Some

Fair

Very Good

Excellent

Knowledge

Knowledge

Amount of

Amount of

Amount of

n (%)

n (%)

Knowledge
n (%)

Knowledge
n (%)

Knowledge
n (%)

Online classes

36 (4)

172 (17)

326 (33)

294 (30)

Discussion boards

57 (6)

201 (20)

368 (37)

Links

105 (11)

187 (19)

e-resources

116 (12)

m-Learning

e-Learning
Tools

e-assessments

Notes: Bolded; highlight the calculated weighted average.
Abbreviations: m-Learning, mobile learning; e-PBL, problem-based learning; SD, standard deviation.
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Figure 1 Respondents’ reported benefits gained from e-learning tools.
Abbreviations: m-Learning, mobile learning; e-PBL, problem-based learning.

statistically significant for the third-year students (t-test=
−1.566, P value = 0.057), and this is illustrated in Table 7.

Discussion
This COVID-19 pandemic has accelerated the digital
transformation in the education system as part of Vision
2030 in Saudi Arabia. After the transition to e-learning,
the population in our study demonstrated that medical
students know about e-learning tools, gained a fair amount
of knowledge, and had acceptable attitudes towards
e-learning. However, students faced problems such as
poor Internet speed, lack of clinical experience, and phy
sical examinations. Test scores were higher in the second
semester, as was their attendance rate.
Our study demonstrated that this population of students
know about mobile learning, links, online classes,
e-assessments, discussion boards, e-portfolios, and
e-resources. This is similar to research by Sud et al,
which demonstrated that 85% of students know about
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e-learning tools.15 However, this is in contrast to a report
from Brazil, where Carvalho et al found that students in
public universities do not know about e-learning, and that
was due to a lack of resources.16 Moreover, in our study,
the students demonstrated that they gained a fair amount
of knowledge, which is similar to Kaur et al’s results from
a survey of 983 students that demonstrated that e-learning
increased knowledge.17 Further, a systematic review and
metanalysis demonstrated that e-learning enhanced the
undergraduates’ knowledge.18
Nonetheless, the students reported that they were
“unsure” about if e-learning could be used for simulations
or virtual patients. This might be because the students in
the early academic years had not yet been exposed to
simulation-based learning compared to later academic
years. Kaltman et al found that it is feasible to incorporate
interactive simulations into the curriculum, which
appealed to students.19 While simulated patients and
e-learning technology is already a part of medical
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Table 4 Survey Results for Attitudes Toward e-Learning

I have adequate knowledge about

Not at

Not Really

Undecided

Somewhat

Very Much

All n (%)

n (%)

n (%)

n (%)

n (%)

Mean

SD

Result

28 (3)

130 (13)

152 (15)

449 (45)

234 (24)

3.74

1.048

Somewhat

56 (6)

201 (20)

166 (17)

361 (36)

211 (21)

3.47

1.190

Somewhat

100 (10)

164 (17)

162 (16)

289 (29)

279 (28)

3.49

1.322

Somewhat

80 (8)

157 (16)

176 (18)

310 (31)

272 (27)

3.54

1.263

Somewhat

97 (10)

217 (22)

241 (24)

271 (27)

168 (17)

3.20

1.233

Somewhat

102 (10)

267 (27)

247 (25)

272 (27)

106 (11)

3.01

1.175

Undecided

e-learning
I have proper training with
e-learning
I feel I have positive feelings about
e-learning
I am comfortable with engaging in
any e-learning programs
I feel overwhelmed with the
entire process of e-learning
I have no patience while navigating
minor technical issues
Notes: The students used an ordinal scale to report how much they agreed/disagreed with a question (eg, from “not at all” to “very much”). Bolded; highlight the calculated
weighted average.
Abbreviation: SD, standard deviation.

education, it is not available in many institutions, and
substantial faculty time is required to implement this
technology.20 Hence, when utilized properly, simulationbased learning can provide the knowledge, skills, commu
nications, and proficiencies necessary for successful med
ical education.
Our results demonstrated that students have acceptable
attitudes toward e-learning. Overall, the students remarked
that they had “somewhat” adequate knowledge, proper
training, and positive feelings in regard to e-learning and
that they felt “somewhat” comfortable This similar to
Sandhu et al’s findings that demonstrated positive attitudes
by students who used online learning.21
Digitalization of course material can help medical stu
dents overcome limitations associated with traditional
learning. However, e-learning presents unique challenges,
such as poor Internet speed reported by Amir et al22 and
Sud et al.15 Further, students reported a lack of clinical
experience/physical examination. This is mainly because
all hospitals suspended clinical activities (observerships,
bedside teaching, clerkships, and electives), which is simi
lar to students in other countries such as the UK,23 and
a systematic review identified similar challenges imposed
by removing students from hospitals. Subsequently, this
resulted in a loss of direct patient interaction, feedback
from clinicians, confidence, competencies, and develop
ment as future physicians.24 This is why traditional ses
sions can be replaced successfully with innovative virtual

Advances in Medical Education and Practice 2021:12

solutions. For example, the implementation of virtual bed
side rounds using videoconferencing by experienced phy
sicians led to improved student knowledge and
engagement in 93% of respondents.25 Moreover, a virtual
clerkship program was enjoyed by students, the feedback
was positive, and it increased their clinical reasoning and
communication skills.25 Our results are in line with
a systematic review,26 in terms of the technical issues.
However, our study respondents did not report significant
issues with confidentiality (only in 7%) or reduced student
engagement (17%).
Academic performance is an educational outcome
concerning universities, teachers, and students, and it
is usually measured using examination results or contin
uous assessment. However, there is no general agree
ment on which aspects are the most important and how
it is best tested. We observed an interesting finding—
after the transition to e-learning because of the COVID19 pandemic (during the second semester), the students’
test scores increased compared to the first semester.
While there is the concern of conducting valid and
secure virtual exams,27 frequent testing, spaced learning,
scaffolding, and interleaving are potential advantages of
e-learning and can enhance academic performance.
Additionally, we observed fewer student absences in
the second semester, which is similar to Da Silva find
ings that demonstrated improved class attendance due to
ease of access.28
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Table 5 Survey Results for Challenges Faced with e-Learning
Challenge

Responses
n (%)

Test Score (Mean ± SD)
First semester test score

7.65 ± 1.35

Poor Internet speed

545 (55)

Second semester test score

8.81 ± 1.22

Lack of clinical experience and physical
examination skills

512 (51)

Absence Rate (Mean ± SD)

Lack of technical support

374 (38)

First semester
Second semester

Inadequate quality

320 (32)

Lack of training

300 (30)

Lack of social interactions

275 (28)

Lack of communication from the institution

257 (26)

Lack of feedback

220 (22)

Lack of user skills

207 (21)

Concerns about professional development

188 (19)

Lack of guidelines

180 (18)

Lack of engagement

166 (17)

Psychological issues

164 (16)

Lack of user knowledge

153 (15)

Lack of privacy

134 (13)

Lack of multimedia use

109 (11)

Lack of devices and programs

106 (11)

Lack of desktop computers

74 (7)

Alignment with current curriculum

68 (7)

Confidentiality

66 (7)

Lack of security

52 (5)

Cost

37 (4)

Validity and applicability

36 (4)

Lack of access using username and password

33 (3)

Other

31 (3)

Legal and ethical issues

16 (2)

Notes: Bolded; highlight the most common responses.

This study has several strengths. First, this study is the
first in the region to describe medical students’ e-learning
knowledge, attitudes, and challenges, and it is the first to
explore the influence of e-learning on medical students’
academic performance during the COVID-19 pandemic.
Second, we used a rigorous method to design and generate
items in a manageable list and conduct, validate, and
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3.35 ± 4.53
2.98 ± 4.66

administer the survey instrument. Moreover, it is the first
instrument of its kind to be developed thus far. Third, we
collected data in a realistic setting and had a high response
rate.
However, there are limitations to this study that limit
the inferences that can be drawn from the data. First, the
participants were mostly from a single academic institu
tion. This is an inherent weakness because the participa
tion was restricted to undergraduate medical students.
Second, differences in learning experiences vary between
countries as students are also different, and this could limit
the inferences. Ideally, we would collect responses from
different institutions globally. Third, we measured aca
demic performance changes using summative test scores
in the first and second semesters for all academic years
before and after the transition to e-learning. Additionally,
there was no control group, and comparing test scores
between two different semesters can imply different topics
were assessed.
Our study adds to the existing knowledge of how
educational systems responded to the COVID-19 pan
demic. Our university and many others across the world
already have the infrastructure to switch to e-learning. As
this study presents students’ views and challenges, perhaps
the next step is to focus on the faculties to understand their
views, needs, and skills for implementing digital educa
tion. World-class medical education experts’ webinars
should be conducted to explore more options and motivate
students and faculties.
This study can expose challenges to e-learning that could
be improved by increasing Internet speeds and designing
tools to enhance the clinical experience and physical exam
ination skills using virtual or simulated patients. In particu
lar, virtual reality can add value to e-learning for clinical
teaching, and educators need to integrate innovative designs
in the curriculum to achieve desired educational goals.
Some researchers have argued that e-learning cannot sub
stitute real patient encounters.15,29 However, as the length of
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Table 7 Effect of e-Learning on Undergraduate Medical Students’ Academic Performance
Academic

n

Year

Mean

SD

Std. Error Mean

t-Test

p-value

Differences

Year 6

220

−0.2259

0.7626

0.0514

−4.394

0.001

Year 5

160

−1.71300

1.34341

0.10621

−16.129

0.020

Year 4

232

−1.60366

1.84488

0.12112

−13.240

0.010

Year 3

191

−1.27429

4.2315

0.81352

−11.460

0.057

Year 2

185

−2.01286

6.43024

0.47276

−4.258

0.021

Notes: Paired sample t-test. Bolded; highlight the statistically significant values.
Abbreviations: SD, standard deviation; std. error mean, standard error means.

the COVID-19 pandemic is still unknown, further research
is necessary to determine this outcome. Moreover, COVID19 has created a new norm and paved the way for the
transition to a digital era in most aspects of our life.
Addressing these challenges can improve e-learning and
enhance students’ and faculties’ willingness to engage in
e-learning programs.
The delivery of e-learning is potentially subject to more
variation, as several questions remain unanswered, such as
ethical issues and professional development. Additionally, it
can also affect interpersonal relationships, communication,
social interaction, medical-legal aspects, psychological sup
port, privacy, and logistics. Many institutions have switched
to e-learning programs in response to the pandemic, and the
outcomes of the switch to e-learning require further evalua
tion. Moreover, e-learning may only be feasible and applic
able at certain institutions because of the high cost of using
and maintaining the platforms. Further, fair medical educa
tion systems with adaptability and a strong medical school
community are warranted.30
Future research could address the availability of fund
ing to invest in infrastructure, e-learning modalities, learn
ing materials, quality, information management systems,
support, and resources. Further, partnerships with interna
tional expertise for continuous improvement to fill the
gaps in education systems and create personalized learning
programs. The digital revolution needs the collaboration of
expertise in IT, educators, and private organizations to
build a state-of-the-art platform to connect students, tea
chers, and devices effectively. As the sample size is small
in many studies, future research could focus on the relia
bility of e-learning by using larger sample sizes and
explore if artificial intelligence could be incorporated in
digital education.
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Conclusion
E-learning is a developing tool for teaching and learning.
If implemented in the appropriate venues, it can improve
educational outcomes and reduce the burden on teachers,
clinicians, and students. Challenges associated with
e-learning during the COVID-19 pandemic are yet to be
addressed and are worth pursuing in further research.
Collaboration and partnership with telecommunication
companies, policymakers, and medical educators can
lower costs in the long run and enrich universities’ teach
ing and learning experiences.

Abbreviations
COVID-19, coronavirus disease; e-PBL, problem-based
learning; IT, information technology; m-Learning, mobile
learning; UQU, Umm AlQura University.
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