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ABSTRACT

Background and objectives: Due to the importance of e-learning during the COVID-19 pandemic, this study
was conducted to investigate the learning of students of Jiroft University of Medical Sciences during the COVID-
19 in 2020.

Materials and Methods: This descriptive cross-sectional study was performed in 2020 on 242 students of Jiroft
University of Medical Sciences. Subjects were selected by cluster sampling method, and data were collected
using the standard e-learning questionnaire of Watkins et al. (2004). The validity and reliability of the
questionnaire has been used and confirmed in various studies with Cronbach's alpha of 845%, and the data were
analyzed using SPSS 20. Significance level was considered 0.05.

Results: In this study, 432 students participated, and their average total e-learning score was 21.48+£78.11. The
skills and online communication dimension had the highest mean compared to the others. Also, according to
Kruskal-Wallis test, there was a direct and significant relationship between the field of study and the total score of
e-learning and the mean total score of e-learning and each of its dimensions.

Discussion and Conclusion: Increasing students' learning through e-learning is influenced by various factors
such as motivation, access to technology, Internet chats, the ability to learn through the media, and important
issues for success in e-learning. Therefore, it is recommended that educational administrators give priority to the
improvement of e-learning conditions in their programs.
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INTRODUCTION

Coronaviruses are important pathogens in humans and
animals (1). Low pathogenesis and high transmissibility are
two unique features of this new virus that distinguish it from
other members of the coronavirus family including SARS-
CoV and MERS-CoV (2), making it a major public health
emergency in the world (3). COVID-19 was declared an
epidemic by the WHO on March 11, 2020 (4, 5). This
disease has completely affected the economic, social, and
educational situation of the affected countries, and Iran is
one of the top 10 countries in the world with the highest
number of patients (6). Thus, the sudden outbreak of
COVID-19 has not only posed many challenges to the
world's healthcare systems but has also affected other
areas, including education (7). With the spread of this
disease worldwide, health protocols have emphasized the
observance of social distance (8). In this regard, in many
countries, including Iran, face-to-face education in
universities was ended to reduce the prevalence of COVID-
19 (9), and e-learning or distance education was used in
many countries during the pandemic as a guide to reduce
the risks associated with COVID-19 transmission (10). In
order not to interrupt the education of students during the
period of observing social distance, and to maintain
university curricula, various solutions were offered,
including the pervasiveness and prosperity of virtual and e-
learning throughout the country (4, 11). E-learning is a type
of learning that is done through various electronic devices

such as the Internet, computers, mobile phones, audio-
visual learning aids, audio and video tapes, and satellite
networks (12). E-learning is a kind of technology-based
learning available through websites, video conferencing,
You Tube, mobile phones, and thousands of other types of
websites (5, 13). Considering the rise of electronic
technologies in the world and with the entry of information
and communication technology into the gate of education,
many changes have occurred in the curriculum and
educational content of the educational system (14). E-
learning has been developed in Iran since 2001 at the
University of Tehran (15) and in the University of Medical
Sciences since 2007 as virtual student admission (16). One
of the advantages of e-learning is that it is student-centered
unlike traditional education (17, 18). Other advantages of
this method include reducing costs, improving the quality of
content, the possibility of more student interaction with the
teacher, and ease of access at any time and place (10, 19).
E-learning can also be effective in learning clinical skills
(10). E-learning, like other learning methods, has
disadvantages in addition to many advantages, which
include: poor control over learning, inflexibility, and lack of
face-to-face contact (20). Since information and
communication technology and the competence of the
teacher and the student are important for e-learning,
infrastructure resources can be a major challenge for the
implementation of e-learning (4, 21). So, the lack of proper
system and infrastructure for e-learning is the most
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important factor in not using this educational method (16,
22). Studies have shown that the effect of e-learning can
vary depending on the method used and different
disciplines in the medical sciences, and based on the
benefits, the effectiveness and satisfaction can be a
recommended method (16). Success in e-learning or virtual
education depends on student satisfaction and other
factors that increase the student's willingness to continue
using this type of education. Student satisfaction is so
important and a large number of students have been
reported to have started e-learning or virtual courses but do
not want to continue that course, so the problem or factors
should be identified and adjusted to increase students'
willingness (23). In this regard, researchers have stated
that examining the quality of assessment in e-learning is
very important in determining the strengths and
weaknesses of these trainings (15). Therefore, considering
the importance of evaluation in the education system,
especially in the e-learning system, and pointing out that no
study has been conducted having this purpose in the target
poulation, the authors of this article evaluated the learning
rate of Jiroft University of Medical Sciences students
through e-learning during the COVID-19 pandemic in 2020.

METHOD

This study aimed to determine the learning rate of students
of Jiroft University of Medical Sciences through e-learning
during the coronavirus pandemic in 2020, which was
performed using descriptive cross-sectional method. The
statistical population included all students of Jiroft
University of Medical Sciences in the second semester of
the 2019-2019 academic year; the number of participants
reached 650 by excluding the internship students. Then,
the sample size was determined 242 people with 5% error,
and the multi-stage cluster sampling method was selected
to conduct the research. Inclusion criteria consisted of
students studying their first semester before the internship
course and receiving at least two teaching sessions
electronically (virtual) during the coronavirus outbreak. If a
participant had not completed the questionnaire or
responded to it incompletely, the questionnaire would have
been excluded from the research. To collect information,
the standard e-learning questionnaire of Watkins et al.
(2004) was used. This 27-item questionnaire consists of
two parts: The first part is related to personal information
including gender, educational group, level of education,
and average score. The second part includes questions
about students' readiness to participate in e-learning, which
are categorized into six factors (access to technology,
motivation, ability to learn through the media, Internet
group discussions, and important issues for success in e-
learning). Also, a 5-point Likert scale was used for scoring,
i.e. the students were asked to choose one of the options
according to their readiness: strongly disagree (score = 1),
disagree (score = 2), have no opinion (score = 3), agree
(score = 4), and completely agree (score = 5). The
minimum possible score was 27 and the maximum score
was 135. Also, a score between 27 and 45 was considered
as low level of e-learning; a score between 45 and 90 was
considered as moderate level of e-learning, and if the score
was above 90, the level of e-learning was considered high.
The reliability of the questionnaire in the study of Ahangar

Seleh Bani (2014) was obtained 845% with Cronbach's
alpha for the whole questionnaire, which indicates that the
test has acceptable reliability. Content validity was also
used to determine the validity of the questionnaire (24).
Due to the prevalence of coronavirus and the absence of
students in the university, the researcher sent the link of
the questionnaire and informed consent form through Press
Line to all students of medical, nursing, midwifery,
paramedical, and health schools, having the inclusion
criteria. After data collection, data analysis was performed
using SPSS 20 at both descriptive and inferential levels. At
the descriptive level, statistical characteristics of mean and
standard deviation, and at the inferential level, if the data
were normal, t-test, Kolmogorov-Smirnov, Pearson
correlation coefficient, and multivariate analysis of variance
were used, and if the data were not normal, their
nonparametric equivalent was used. Due to the non-
compliance of the data with the normal distribution, non-
parametric tests were used, including Kruskal-Wallis test,
Mann-Whitney test, and Spearman correlation coefficient
test.

Ethical considerations: The present study has been
registered in the ethics committee of Jiroft University of
Medical Sciences with code number of
(IR.JMU.REC.1399.021). Information about the research,
duration of the study, confidentiality and anonymity of the
questionnaire, and the optionality of participating in the
study were provided to all participants.

RESULTS

In the present research study, 432 students participated in
this study, of which 288 (66.7%) were girls and 144
(33.3%) were boys. According to the results, 93
participants (21.5%) were nursing students and 105
(24.3%) were students in their second semester of study
(Table 1).

The average age of the students was 20.83+1.52 and
their average score was 16.69+1.62, and the average
number of sessions in which the students were taught
virtually was 13.70+13.42 (Table 2).

Among six different dimensions of e-learning, the
continuous skills and communication dimension with an
average of 29.28+8.24 had the highest mean, and the
motivation dimension with an average of 8.30+3.18 had the
lowest mean. The average total score of e-learning was
21.48+78.11 (Table 3).

According to Kruskal-Wallis test, there was no
significant relationship between the semester and the
overall score of e-learning (P-value = 0.127), but there was
a significant relationship between the field of study and the
overall score of e-learning (P-value <0.0001). According to
Mann-Whitney test, there was no significant relationship
between gender and the total score of e-learning (P-value =
0.153). Spearman correlation coefficient test showed a
significant relationship between average score and total e-
learning score and between the number of virtual sessions
and students’ total e-learning score; there was no
significant relationship between participants' age and total
e-learning score (Table 4).

According to Spearman correlation coefficient test,
there is a direct and significant relationship between the
average total score of e-learning and e-learning dimensions
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(access to technology, motivation, ability to learn through
the media, Internet group discussions, and important

(Table 5).

issues for e-learning success), i.e. as each dimension of e-

Table 1: Frequency distribution of students based on gender, field of study, and semester

Variable Percentage Frequency
Gender Female 66.7 288
Male 33.3 144
Anesthesia 9.3 40
Nursing 215 93
General hygiene 10.9 47
Specialization Environmental Health 11.1 48
Laboratory sciences 8.8 38
Surgery room 10 43
Medicine 18.1 78
Midwifery 10.4 45
First 13.9 60
Second 243 105
Third 18.5 80
Education semester Fpurth 16.7 72
Fifth 14.1 61
Sixth 12 52
Seventh 0.2 1
Eighth 0.2 1
Variable Percentage Frequency
Gender Female 66.7 288
Male 33.3 144
Anesthesia 9.3 40
Nursing 21.5 93
General hygiene 10.9 47
Specialization Environmental Health 11.1 48
Laboratory sciences 8.8 38
Surgery room 10 43
Medicine 18.1 78
Midwifery 10.4 45
First 13.9 60
Second 24.3 105
Third 18.5 80
Education semester Fgurth 167 72
Fifth 14.1 61
Sixth 12 52
Seventh 0.2 1
Eighth 0.2 1

Table 2: Mean and standard deviation of age, average score, and virtual education sessions

Variable Mean+SD Minimum Maximum
Age 20.83+1.52 18 27

Mean 16.69+1.62 12 20

Virtual education sessions 13.70£13.42 0 70

Table 3: Average score of students' e-learning dimensions through e-learning

Variable Mean+SD Minimum Maximum
Continuous skills and communication 29.58+8.24 9 45
Motivation 8.30+3.18 3 15
Access to technology 10.65+3.54 3 15
Ability to learn through the media 9.29+3.60 3 15
Internet group chats 9.55+3.41 3 15
Important issues for success in e-learning 10.93+4.06 4 20
Total score 78.11+21.48 25 125

Table 4. Relationship between a

e, average score and number of virtual sessions and the total score of e-learning

Variable Statistical index Total score

Age S_pee_lr_man correlation coefficient -0.01
Significance level 0.82

Mean Speg(man correlation coefficient 0.14
Significance level 0.003

Number of virtual sessions Spea}(man correlation coefficient 0.182
Significance level <0.0001

p-value<0.01

learning increases, the total score of e-learning increases
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Table 5: Relationship between dimensions of e-learning and its total score

Variable Statistical index Total score
. . N Spearman correlation coefficient 0.89
Continuous skills and communication Significance level <0.0001"
Motivation Spearman correlation coefficient 072

Significance level <0.0001
Access to technolo Spearman correlation coefficient 075
9y Significance level <0.0001
Abilty to lean through the media . 082
Internet aroun chats Spearman correlation coefficient 075
group Significance level <0.0001
Important issues for success in e-learning Spearman correlation coefficient 076 |
Significance level <0.0001

DISCUSSION

The Virtual Learning Center of Jiroft University of Medical
Sciences, which is one of the universities in the southeast
of Iran, started e-learning and production of course content
required by students from the very beginning of the closure
of universities due to the epidemic of COVID-19 disease.
Considering the novelty of the virtual education center of
this university and the importance of students' learning
through the e-learning system, the present study was
conducted to investigate the learning of students via the e-
learning system. With the spread of the COVID-19 virus
and the outbreak of the epidemic, the US Center for
Disease Control and Prevention (CDC) stated that the most
important way to prevent the spread of the disease is to
maintain distance between people. This proposed
prevention method led to home quarantine of individuals
and also to the closure of schools and universities
throughout Iran. To compensate for the effects of this
epidemic on the education system, the use of e-learning
was recommended. Alhadi et al. (2020) showed that
COVID-19 disease has a significant impact on the medical
education system, and out of 3348 students surveyed in
this study, more than half (65%) stated that during the
COVID-19 Epidemic, they use the Internet and online
education for study and discussion (25). In Iran, many
educational institutions and centers use this system to
increase the success rate and improve the quality of their
services. One of the most important advantages of this
method is the provision of educational services based on
the needs of students, which has made it possible for them
to easily teach without any time or space restrictions. The
e-learning mean score of students of the University of
Medical Sciences through e-learning in the epidemic of
COVID-19 was 78.11 + 21.48, which indicates that the rate
of e-learning of students of this university through e-
learning is low to moderate. As mentioned, e-learning has
just started at this university; as a result, weaknesses in
this system are not unexpected. According to the students
of this university, motivation, access to technology, internet
discussions, ability to learn through the media, and
important issues for success in e-learning are, respectively,
dimensions that have led to a decrease in students'
learning through the virtual education system. Alhadi et al.
(2020) surveyed students at 13 medical universities and
found that a significant percentage of students reported
high financial costs and technical problems when using e-
learning systems. In addition, they (especially final year
medical students) were very concerned about how e-

learning could be used for clinical learning, and lack of
computer and information technology skills, lack of
acceptable Internet access, fourth-generation services, and
smartphone applications reduced their learning and
satisfaction with e-learning (25). In the present study, the
relationship between motivation, access to technology,
Internet chats, the ability to learn through the media, and
important issues for success in e-learning and overall
learning rate of students was significant. This shows that
the students in this university did not have the necessary
motivation and readiness to start virtual education, access
to the necessary technology such as Internet, mobile,
tablet, laptop, and the ability to learn through virtual
education systems before and at the beginning of virtual
education. Not paying attention to these requirements
before starting e-learning can be one of the weaknesses of
any university’s e-learning system. Wang et al. (2020)
conducted a study in China to evaluate relationship
between medical students’ previous education experiences
and learning and their satisfaction of e-learning during the
COVID-19 epidemic and revealed that medical students in
China Medical students in China have more experience
learning offline through recorded courses but less
experience with live streaming courses and online training
platforms. This shows that educators in formal medical
educations prefer traditional methods of education, such as
face-to-face lectures and experiential education, and
although online education has attracted worldwide
attention, it is still not popular in formal medical education
in China (26). Wang's study also found that students’
previous learning experiences were positively correlated
with their learning, assessment, and satisfaction with online
education during the COVID-19 epidemic. In fact, Wang
showed that the higher the students' readiness and ability
to work with e-learning systems, the higher their learning
rate, which confirms the findings of the present study.
Similaarly, Otarkhani et al. (2012) and Wu et al. (2011)
showed that many factors are involved in students' learning
and satisfaction of virtual education, but the most important
factors include access to the required technology, Internet
quality, and the usefulness and ease of use of support
services (23, 27). Also, Mir Moghtadaei et al. (2020)
qualitatively examined the factors related to e-learning in
medical sciences and demonstrated that factors such as
students' abilities, teacher competencies, access to various
aspects of technology, up-to-date educational topics, and
Internet support services are among the most important
factors that managers and administrators of virtual
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education systems should pay attention to satisfy and
increase efficiency and student learning (28). University as
an organization annually accept new students and
graduate other students, which attention to educational
quality is especially significant in this on-going cycle. In the
nursing field, also, students are accepted every year, which
paying attention to the factors affecting their learning and
academic success can promote success rate in these
fields. Psychologists and educational experts have always
considered learning and academic success and their
effective factors. In recent years, they attempt to identify
the variables, by help of which they can promote academic
success (29).

In different studies, different factors have been
pointed out, and the reason for this difference can be
related to the cultural, indigenous conditions, virtual
infrastructure of universities, and the type and sample size
of each study. Students are among the main human
capitals that make the future of the society, and classroom
is the structure in which the student and professor with
different cultures and values and needed to play a role.
One of the great goals of institutions in different countries
is the use of techniques for increasing productivity and
reducing educational misbehaviors among learners(30).
Another finding of the present study is a significant
relationship between the number of virtual sessions and the
average overall score of e-learning. This finding manifests
that with increasing the number of virtual sessions,
students' experience and ability to use virtual education
systems increases, and on the other hand, over time,
education officials and professors also identify and
eliminate the strengths and weaknesses of the e-learning
system to contribute to students’ learning.

CONCLUSION

In the present era, e-learning has been able to create a
fundamental change in education by employing advanced
tools in the field of information technology. Therefore, many
educational centers and institutions, especially medical
training centers that have a very special role in educating
the medical staff and ensuring the health of the community,
have used the e-learning system to increase the success
and improve the quality of their services. One of the most
important advantages of this method is providing
educational services based on the needs of students,
which paves the way for people to learn and teach.
Therefore, considering the pivotal role of students in the e-
learning system, it is recommended to presume
achievement of a high level of learning and students’
satisfaction as the end customers as one of the primary
priorities of managers and designers of this system. Since
the end of the COVID-19 pandemic is not yet clear, it is
recommended that the administrators of various
universities take the necessary measures to improve the
conditions of e-learning to minimize the problems of this
educational method and its impact on medical education
and students’ progress. Due to different educational
infrastructures and cultural and indigenous conditions of
the students of each university, the education officials of
different universities are recommended to conduct further
studies and find the strengths and weaknesses related to

this educational system and share their experiences about
e-learning with other universities.

Limitations: The cross-sectional study of e-learning is a
limitation to the current study, and certainly more follow-up
and monitoring and at different intervals will possibly reflect
a better report on e-learning rate of students. On the other
hand, the use of the standard e-learning questionnaire of
Watkins et al. (2004) alone may not be a sufficient tool to
assess students' e-learning, so there is a need for other
complementary assessment methods such as interviews,
clinical survey, and the need for studies in research
environments and different cultures with a statistical
population.
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