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Abstract
Background: The coronavirus disease 2019 (COVID-19) crisis has greatly impressed medical education by shifting traditional educational methods to e-learning.
Objectives: This study evaluated the undergraduate medical students’ attitudes toward e-learning during the COVID-19 pandemic
Methods: This cross-sectional study included undergraduate medical students of Mashhad University of Medical Sciences, Mashhad, Iran, in the academic year 2020 - 21 by census sampling method, whose attitude toward e-learning was evaluated based on
the Ghanizadeh et al. scale. Categorical variables were demonstrated with frequency and percentage, and quantitative variables
were described using the mean and standard deviation. An independent-sample t test was run to study the hypothesis. Analysis of
covariance (ANCOVA) was performed to compare pre-clinical and clinical groups’ attitudes toward e-learning after gender control.
Statistical analyses were performed by SPSS 23.
Results: The study enrolled 528 undergraduate medical students. The findings indicated that 85.4% of the students agreed with the
necessity of more effective e-learning in medical education, and 95.5% believed that e-learning should play a complementary role in
medical education. It was found that clinical students had a marginally statistically significantly better attitude toward e-learning
than pre-clinical students (t = -2.04, df = 526, P = 0.041). Nevertheless, no significant difference was observed between the two groups
after gender control (t = 2.87, P = 0.091). It was shown that males had more positive attitudes toward e-learning than females (t = 2.28,
df = 526, P = 0.023).
Conclusions: The results revealed acceptable attitudes toward e-learning. Although many students declared e-learning’s usefulness
and confirmed its complementary role in medical education, some announced that it could not replace in-person training.
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1. Background
In most parts of the world, the spread of the novel coronavirus disease (COVID-19) in the last days of 2019 caused
a great disaster worldwide (1, 2). A recent report by the
World Health Organization (WHO) on August 27, 2021, indicated that this virus infected more than 213 million people,
and more than four million died due to COVID-19 worldwide (3). Although COVID-19 had devastating effects on human physical health, it should not be denied the effects
of this crisis on other aspects of human life, including social life, mental health, and education (4). In a detailed
view, the lockdowns led to extensive changes in people’s

lives, especially in the educational field. Therefore, Hobson’s choice made the universities, teachers, and students
shift the teaching and learning to distance learning strategies commonly based on the internet and e-learning (5).
In the past decades, technological advances played
a significant role in education and learning, where elearning effectively achieves knowledge, taking into account the individual experience, practice, and knowledge
through clouds (6). By the way, e-learning has changed
the role of teachers as the only source of expertise in traditional learning styles. Virtual education makes learning
more active and unlimited while learners can update, improve, and personalize their learning processes (7). The ad-
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vantages of e-learning have made it one of the essential
learning strategies in developed countries, although it is
not devoid of disadvantages (8). Also, developing countries
will utilize e-learning following the developed countries
(9). The experts indicated that the attitude of the teachers and learners should be made positive about this type
of learning, as one of the critical steps for the acceptance of
changes in learning strategies is learners’ attitude toward
the new one (10).
According to the importance of e-learning and its impact on higher education planning and policy-making, different studies have been done in this field with various
findings (11). As medical education and training of professional medical students are significant fields of educational studies, Ghanizadeh et al. used a scale in 2018 to assess medical students’ attitudes toward e-learning in developing countries (12).
The emergence of COVID-19 has led to inevitable
changes in medical education, which has caused the undeniable trend of e-learning and has made traditional education inapplicable (13). Furthermore, the suddenly unplanned shift of medical education from traditional methods to e-learning during the COVID-19 crisis would have
specific effects on undergraduate medical students’ educational and learning quality; in this way, medical students’
attitude toward e-learning seems impressive.

2. Objectives
This study was conducted to investigate and explain
the medical students’ attitude at Mashhad University
of Medical Sciences (MUMS), Khorasan Razavi province,
Northeastern Iran, toward e-learning during the COVID-19
pandemic based on Ghanizadeh et al. scale and compare
undergraduate medical students based on their curriculum phase (pre-clinical and clinical) and gender.

3. Methods
3.1. Study Design
A descriptive, cross-sectional survey was conducted online in April and May 2021, when the medical schools were
closed due to COVID-19. This study was performed on medical students at MUMS. Undergraduate medical students
in the academic year 2020 - 21 in the pre-clinical phase
(basic science and physiopathology courses corresponding to the first three years of the general medicine curriculum) and clinical phase (clerkship and internship courses)
were eligible to participate in this research. They were informed of the purpose of the study. According to Cochran’s
formula, the sampling size was calculated at about 327
2

individuals (d = 0.05, z = 1.96, P = q = 0.5) (14, 15), but
the census sampling strategy was determined to cover the
whole eligible medical students; by the way, incomplete
questionnaires were excluded from the final analysis. All
procedures were in line with the MUMS ethics committee
guidelines (approval date 2021-04-24 with reference code
IR.MUMS.REC.1400.017), and all respondents provided informed consent. All the forms were gathered with identification codes without names to protect the confidentiality
of students’ information.
3.2. Survey Development
A self-reported electronic questionnaire was implemented using Porsline® Forms. The students were asked
to complete the questionnaire to participate in the study.
We sent all undergraduate medical students at MUMS an
anonymous online survey by email and WhatsApp messenger to fill in upon their consent. The online survey
consisted of a validated and reliable Persian version of
the Ghanizadeh et al. scale designed to investigate the
medical students’ attitude toward e-learning (12). The survey gathered the participants’ demographic characteristics such as gender, age, and educational phase (basic science, physiopathology, clerkship, and internship), their access to computers and the internet, the use of the internet for medical education and training, familiarity with elearning, and the reasons for computer use. There were
also 27 self-report questions to assess the participants’
knowledge of e-learning, personal computer and internet
service availability, their attitude toward the e-learning effectiveness in medical education, and their views about the
future of e-learning in medical education and its limitations at their university. The questions about the duration
of using the internet, computers, and similar electronic
devices were scored from 4 = daily usage to 0 = never, familiarity with and use of e-learning by medical students
were evaluated as 2 = yes, 1 = to some extent, and 0 = no,
and their attitudes toward e-learning were scored from 6
= absolutely agree to 1 = absolutely disagree (12). Also, the
present study calculated the reliability of the attitude, internet, and computer use, and familiarity with and use of elearning, showing the values of 0.83, 0.74, and 0.75, respectively. Data were collected within two weeks, from April 26,
2021, to May 10, 2021. Daily reminders were sent to the participants to increase the response rate during the study period. In addition, it was possible to submit the form only
once from one device. A total of 528 valid questionnaires
were retrieved.
3.3. Statistical Analysis
Categorical variables were demonstrated with frequency and percentage, and the quantitative variables
Shiraz E-Med J. 2022; 23(9):e121340.
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were described using mean and standard deviation. The
Kolmogorov-Smirnov test confirmed the normality assumption. An independent-sample t test was run to compare the research groups in terms of the mean difference
of quantitative variables. Also, an analysis of covariance
(ANCOVA) was performed to compare attitudes toward elearning between pre-clinical and clinical groups after gender control. All tests were two-tailed at a 5% significance
level. Statistical analyses were performed with SPSS 23.
4. Results
The current study enrolled 528 undergraduate medical
students. The mean age was 21.88 ± 2.11 years, ranging between 18 and 34 years. Regarding gender, 212 (40.2%) students were male, and 316 (59.8%) were female. Generally,
326 (61.8%) students were in the pre-clinical phase (209 in
basic science and 117 in physiopathology courses), and 202
(38.3%) were in the clinical phase (117 in clerkship and 85 in
internship courses).
Table 1 demonstrates the various reasons medical students use the internet, computers, and other electronic devices according to their self-declaration. As shown, 528 students who completed the questionnaires most commonly
reported activities such as using social media (88.3%),
searching for information (85%), downloading (77.5%), and
learning medicine (48.7%).
Table 2 shows that only 5.5% of the students were familiar with e-learning, and 15.7% took advantage of e-learning
daily. Also, 46.6% of the students mentioned that multimedia was not readily available at the university, and 57.4%
said they used the internet for education to some extent. At
the same time, only 9.1% explicitly declared the regular internet use for learning, 33.2% believed that e-learning was
not helpful for medical education, and 17.2% expressed that
e-learning would be more widespread in medical education.
The attitude of medical students toward e-learning is
demonstrated in Table 3. As shown, 85.4% of the students
agreed (absolutely agree, agree, and less) with the necessity of more effective e-learning in medical education, and
95.5% said that e-learning should play a complementary
role in medical education. In addition, 44.5% believed that
e-learning could not replace lectures in the classroom.
Next, we categorized basic science plus physiopathology students as the pre-clinical group and clerkship plus
internship students as the clinical group. An independentsample t test compared the pre-clinical group against the
clinical group for the mean values of attitude, internet and
computer use, and familiarity with and use of e-learning.
Table 4 shows the mean and standard deviation of variables for the two groups. The results indicated that cliniShiraz E-Med J. 2022; 23(9):e121340.

cal students had marginally statistically significantly better attitudes toward e-learning than pre-clinical students
(P < 0.05). In contrast, no significant difference was observed in the internet and computer use and familiarity
with and use of e-learning between the two groups (P >
0.05).
The independent t test showed that male students
had a statistically significantly better attitude toward elearning during the COVID-19 pandemic than female students (P < 0.05). However, no significant difference was observed in internet and computer use, and familiarity with
and use of e-learning between males and females (P > 0.05)
(Table 5).
The comparison of gender distribution in pre-clinical
(male 34%, female 66%) and clinical (male 49.5%, female
50.5%) groups showed a significant difference between the
two groups (χ2 = 14.566, df = 1, P < 0.05). Because males
had better attitudes toward e-learning than females, an
ANCOVA was performed to compare the mean attitudes of
pre-clinical and clinical students after gender control (Table 6). The results declared that by controlling for gender, there was no significant difference between the two
groups in attitudes toward e-learning (P = 0.091).
5. Discussion
The present cross-sectional study aimed to evaluate the
medical students’ attitudes toward e-learning, which was
proposed as a platform for providing medical education
during the COVID-19 pandemic, and to compare them according to their curriculum phases (pre-clinical and clinical) and gender. The results revealed an acceptable level of
attitudes toward e-learning among undergraduate medical students of MUMS during the COVID-19 crisis, evidencing the usability of virtual education in our university, despite nearly half of the students stating that multimedia
was not readily available at our university. Although many
students declared that e-learning is useful and confirmed
its complementary role in medical education, some announced that it could not replace in-person training. The
findings indicated that the undergraduate medical students used the internet and electronic devices for social
media more than for educational aims, which may mean
that learning is not the students’ primary concern. Moreover, clinical students had significantly better attitudes toward e-learning than pre-clinical students, which can be
assumed due to their desire for e-learning and virtual education; however, nearly all of our study participants emphasized the complementary role of e-learning in medical
education.
E-learning ensures flexibility (16) and allows good contact possibilities (17) At the same time, most students dis3
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Table 1. Reasons for Using the Internet, Computers, and Similar Electronic Devices Among Undergraduate Medical Students (N = 528) a
Using Internet and Computer for…

Daily

Several Times a Week

Several Times a Month

Seldom

Never

449 (85)

53 (10)

5 (0.9)

21 (4)

0

Downloading

409 (77.5)

77 (14.6)

28 (5.3)

13 (2.5)

1 (0.2)

Searching for information

Learning medicine

257 (48.7)

178 (33.7)

49 (9.3)

40 (7.6)

4 (0.8)

Writing texts

164 (31.1)

131 (24.8)

95 (18)

122 (23.1)

16 (3)

Planning the appointments

150 (28.4)

117 (22.2)

54 (10.2)

149 (28.2)

58 (11)

Doing their calculations

109 (20.6)

125 (23.7)

65 (12.3)

170 (32.2)

59 (11.2)

Adjusting the pictures and images

223 (42.2)

135 (25.6)

67 (12.7)

78 (14.8)

25 (4.7)

Playing computer games

165 (31.3)

105 (19.9)

65 (12.3)

120 (22.7)

73 (13.8)

74 (14)

90 (17)

138 (26.1)

202 (38.3)

24 (4.5)

466 (88.3)

39 (7.4)

5 (.9)

15 (2.8)

3 (.6)

Research

72 (13.6)

111 (21)

136 (25.8)

185 (35)

24 (4.5)

Designing websites

22 (4.2)

11 (2.1)

18 (3.4)

94 (17.8)

383 (72.5)

Sending E-mail
Using social media

a

Values are expressed as No. (%).

Table 2. Familiarity with and Use of E-learning by Undergraduate Medical Students (N = 528) a
Items
I am familiar with e-learning completely.

Yes

No

To Some Extent

29 (5.5)

261 (49.4)

238 (45.1)

I use the benefits of e-learning every day.

83 (15.7)

230 (43.6)

215 (40.7)

I use computer programs regularly.

54 (10.2)

159 (30.1)

315 (59.7)

Multimedia is readily available at our university.

93 (17.6)

246 (46.6)

189 (35.8)

I use the internet for education regularly.

48 (9.1)

177 (33.5)

303 (57.4)

E-learning is useful in medical education.

61 (11.6)

170 (33.2)

297 (56.3)

E-learning must be more prevalent in medical education.

91 (17.2)

148 (28)

289 (54.7)

a

Values are expressed as No. (%).

Table 3. Undergraduate Medical Students’ Attitudes Toward E-learning (N = 528) a
Items

Absolutely Agree

Agree

Somewhat Agree

Less Disagree

Disagree

Absolutely Disagree

E-learning should play a more effective role in
medical education.

190 (36)

119 (22.5)

142 (26.9)

43 (8.1)

16 (3)

18 (3.4)

E-learning can replace lectures in the
classroom.

118 (22.3)

71 (13.4)

104 (19.7)

85 (16.1)

65 (12.3)

85 (16.1)

There is no significant reason for e-learning in
medical education.

22 (4.2)

30 (5.7)

49 (9.3)

129 (24.4)

163 (30.9)

135 (25.6)

E-learning should play a complementary role
in medical education.

201 (38.1)

178 (33.7)

125 (23.7)

10 (1.9)

12 (2.3)

2 (.4)

I am not interested in using English programs
for medical education.

24 (4.5)

32 (6.1)

59 (11.2)

128 (24.2)

126 (23.9)

159 (30.1)

E-learning has no advantage over traditional
teaching methods (books and notebooks).

29 (5.5)

58 (11)

85 (16.1)

154 (29.2)

123 (23.3)

79 (15)

Chatting on social media is easier for me than
talking in class.

88 (16.7)

131 (24.8)

112 (21.2)

79 (15)

79 (15)

39 (7.4)

a

4

Values are expressed as No. (%).
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Table 4. Attitudes Toward E-learning for Pre-clinical and Clinical Undergraduate Medical Students
Variables

Pre-clinical (N = 326)

Attitude
Internet and computer use
Familiarity with and use of e-learning

Clinical (N = 202)

t-Value

df

P-Value

29.84 ± 6.04

30.97 ± 6.37

-2.04

526

0.041

30.59 ± 7.21

30.29 ± 7.69

1.84

526

0.064

9.71 ± 3.01

9.49 ± 3.27

0.765

526

0.444

Table 5. Attitudes Toward E-learning for Male and Female Undergraduate Medical Students
Variables

Male (N = 212)

Female (N = 316)

t-Value

df

P-Value

Attitude

31.02 ± 6.61

29.77 ± 5.84

2.28

526

0.023

Internet and computer use

31.59 ± 8.29

30.75 ± 7.50

1.22

526

0.225

Familiarity with and use of e-learning

9.74 ± 3.30

9.55 ± 2.99

0.658

526

0.511

Table 6. Comparison Between Mean Values of Attitudes Toward E-learning for Pre-clinical and Clinical Undergraduate Medical Students After Gender Control in One-Way
Analysis of Covariance
Sources

Type III Sum Squares

df

Mean Square

F

P-Value

146.79

1

146.79

3.875

0.05

Gender-factor (control variable)

108.78

1

108.78

2.871

0.091

Error

19888.74

525

37.88

-

-

Corrected total

20194.73

527

-

-

-

Group (pre-clinical and clinical students)

agree with the statement that e-learning should replace
traditional forms of teaching (18). Since there are several
definitions for attitude, it is difficult to compare various
studies. Nevertheless, this research is in line with studies
highlighting e-learning’s potential to reach medical students and transform medical training; additionally, there
is a concern about how e-learning could be applied. According to Thapa et al. only about 34% (n = 470) of the
students found e-learning as effective as traditional faceto-face learning during the COVID-19 pandemic in Nepal.
Overall, 58.9% had a favorable attitude toward e-learning
(19). Some researchers stated that the participants’ attitude toward e-learning was positive (12, 20-22). However,
some others found different results. Olum et al. declared
an overall negative attitude toward e-learning by medical and nursing students in Uganda (23). Abbasi et al., in
their study at the Liaquat College of Medicine and Dentistry, Karachi, Pakistan, during the COVID-19 pandemic in
2021, showed that attitudes toward e-learning were generally negative (24). Half of medical and nursing students (n = 214, 49%) believed that e-learning is not an effective education strategy (23). Alsoufi et al. evaluated
the Libyan medical students’ attitudes through questions
centered on the applicability and usability of e-learning
in the school of medicine. The minority of students (n
= 3,348, 38.2%) agreed that e-learning could replace traditional teaching methods, and only 20.2% believed that
medical schools could implement e-learning throughout
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the pandemic (25). The likely explanation could be that
students are more familiar with the traditional learning
environments and since medical education includes skill
achievement, learning by doing is more important. In addition, the absence of face-to-face interaction can be an obstacle to experiencing effective communication, which can
thus prompt dissatisfaction (26).
Moreover, some studies suggest that participants’ experiences reflected accepting e-learning and using it (27).
According to research, students preferred blended learning, incorporating traditional classroom or bedside lectures and e-learning (18, 24, 28). Although e-learning has
a lot of novel opportunities, universities meet difficulties
in the development and maintenance process. In the latest research on some ideas of university students, online
courses’ quality was evaluated as low (9). There exists a gap
between the technology and teachers’ existing pedagogy.
Therefore, the preparation and training of students on elearning and available learning platforms are essential to
improve the attitude and use of virtual education (23).
The present study found that male students had a better attitude regarding e-learning during the COVID-19 pandemic than female students, consistent with several studies (29, 30). However, it should be noted that some research studies revealed no significant correlation between
the gender of the students and their attitude (12, 18, 22, 23).
The answer to this contradiction could be a meta-analysis
examining gender differences in attitudes toward technol5
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ogy use. Its findings indicated that males still hold more
favorable attitudes toward technology use than females,
but such differences would be characterized as small effect sizes (31). As for student attitudes toward e-learning,
we found that the curriculum phase could affect students’
attitudes. Our results showed that clinical students had
marginally statistically significantly better attitudes toward e-learning than pre-clinical students. In line with
our study, Shawaqfeh et al. showed a statistically significant difference in attitude among professional years one
to four. The highest attitude score was observed among P4
students (22). However, our study findings indicated no
significant difference between the two groups after gender control. Alsoufi et al., in a study in Libya in 2021 during the COVID-19 pandemic, announced that only 21.1% (n =
3348) of students agreed that e-learning could be used for
clinical aspects while 49.7% agreed that e-learning could
cover practical lessons (25). This inconsistency can be justified by referring to Compton et al., who surveyed DukeNUS
Medical School students in Singapore less than a month after the pandemic. According to the findings, around 30%
of the 179 surveyed students did not prefer to return to
the clinical setting. Besides, their tendency to return to
the clinical environment was correlated with their personality characteristics and risk perception of the healthcare
system (32, 33). Some students and universities may have
needed more time to adjust to exclusive e-learning (28).
Whereas student perception is vital in virtual education
(8), such a study can provide helpful information for stakeholders. As we confront the fifth wave of virus transmission in Iran, we must take specific measures to reduce the
impacts of COVID-19 on medical education by providing
practical solutions, such as online training promotion and
virtual clinical experience. In the post-pandemic situation,
e-learning is likely to be an integral part of higher education, so it is essential to plan and research efficient strategies to support students’ learning and achieve education
standards.
This research has some limitations, including the
cross-sectional nature of the study design, which confined
our ability to derive causal associations. Convenience sampling was used, so a limited list of demographic and psychosocial variables resulted in limitations in evaluating
possible factors influencing the students’ attitudes. It
must be considered that the primary goal of this research
was explaining the medical students’ attitude toward elearning, and further studies can identify multiple variables to shed more light on the underlying causes. In addition, our study was performed in a single university with
specific settings. Therefore, the results must be validated
by further studies in different institutions and countries
to obtain an overview of the utility of electronic learning
6

platforms as a mode of teaching and learning.
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