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Abstract

Introduction: The prevalence of COVID-19 in the world and the long closure of universities necessitate attention to virtual
education, e-learning readiness, and student satisfaction.

Methods: The present study is a descriptive-analytical study of structural equations that was performed on 216 students studying at
Alborz University of Medical Sciences during the COVID-19 pandemic. The multi-stage sampling method was determined in the
first stage of the schools and the second stage sampling was done randomly. Data were collected by electronic questionnaires of fear
of COVID-19, e-learning readiness, motivational belief, and student satisfaction. Data were analyzed by using SPSS and LISREL
8.8 software. Statistical significance was (P-value< 0.05).

Results: The results of study showed fear of COVID-19 had a significant and positive effect on student satisfaction (f = 0.22,
P=0.001). Motivational belief also had a significant and positive effect on e-learning readiness (B = 0.76, P=0.001) and also,
e-learning readiness had a significant and positive effect on student satisfaction (f = 0.51, P=0.001).

Conclusion: Despite the student’s dissatisfaction with the virtual education system, the fear of COVID-19 increases their satisfaction
with virtual education, so providing the necessary protocol for virtual education in times of crisis and natural disasters increases
students' satisfaction with virtual education.
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Introduction

The COVID-19 virus, which has been known in
Wuhan, China since late 2019, has infected almost
all countries of the world. In addition to endangering
the physical health of humans, the coronavirus
imposes irreversible psychological effects on mental
health (1). Fear of coronavirus outbreaks has had a
profound effect on people's behavior. Conferences
and training classes are held virtually (2). In addition
to the economic problems, the negative impact of
the COVID-19 crisis on education was very severe
and unpredictable, and many educations were
closed and changed from face-to-face and group
discussions to virtual education (3). Limiting the
educational process during a pandemic that requires
personal distance, long periods of separation, and
social commitment to avoid spreading the disease
should be considered in the resident's programs (4).
Higher education faced difficult conditions due to
the spread of the Coronavirus. China was the first
country whose government ordered the closure of
schools and universities to reduce and combat the
outbreak of the disease, and in Iran, it ordered the
closure of universities and colleges in late February
2020. Therefore, in times of crisis, the need to pay
attention to virtual and e-learning is necessary more
than ever (5). Doctors from different medical fields
were affected in a different way. The specialties
like internal medicine, anesthesia and intensive
care medicine were the usual frontline workers to
manage the COVID-19 patients in the initial stage.
But with the passage of time and increasing number
of COVID-19 patient count, doctors from other
branches had to step in and surgery was no exception
(6). Out-patient services along with elective surgical
procedures were rescheduled, ultimately decreasing
patient to hospitals. The COVID-19
pandemic has significantly affected the personal
and professional life of surgical residents. There
is a reduction in specialty education for residents,

influx

including case presentations. Some residents have
started using online platforms to gain skills like
attending online classes and webinars, they have
been redeployed in COVID care wards and this calls
for major steps to be taken to evolve the traditional

teaching methods into modern ones (7).

In the pandemic COVID-19, e-learning is the
best way to educate because this type of education
has been growing for years and provides a new
opportunity for teachers, students, professors,
educational planners, and educational institutions
(8). For the successful implementation of virtual
systems in universities, the attitude of students as
the main users of this system is very important.
On the other hand, if virtual education is chosen
as an educational strategy, there is a need to ensure
learners' readiness and attitude towards it (9). The
determinants of acceptance and application of
virtual education need to be identified to achieve the
development of this learning system. Motivation,
attitude, and understanding of web-based learning
have been important factors in e-learning programs
(10). Cognitive skills and motivational beliefs
in virtual learning are important and effective
on students' academic performance, this type of
education is student-centered, and students who are
more motivated and use a better cognitive approach
will be more likely to achieve academic achievement
(11). Changes in social relations and emergency
virtual education are approaches in response to
the pandemic. According to the World Health
Organization, the best protocols were to reduce
face-to-face classes and use the online system (12).
This study aimed to investigate the effect of
coronavirus, eLearning readiness, and motivational
beliefs on student satisfaction with virtual education
based on the following conceptual model.

The hypotheses of the present study were:

Hl:Fear of COVID-19 effects on motivational

belief.

H2:Fear of COVID-19 effects on e-learning
readiness.

H3:Fear of COVID-19 effects on student's
satisfaction.

H4:motivational belief effects on e-learning
readiness.

H5:E-learning readiness effects on surgical student's
satisfaction.

H6: motivational belief effects on surgical student's

satisfaction Figurel.
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Figure 1. Conceptual Model

Material and Methods

The present study is a descriptive-analytical study of
the structural equations model that was performed on
216 students studying at Alborz University of Medical
Sciences. The inclusion criteria were:

1-passing at least three units of theory course virtually
from February 2020 until September 2020.

Exclusion criteria were:

1. Students who have viewed the uploaded courses.
2. Guest students from other universities.

The sampling method was done in the first stage in a
stratified sampling and in the second stage based on
the total number of students (1200 students studying),
certain ratios of each school are selected randomly.
Questionnaire links were competed electronically
(Google Form) through social networks and e-mail.
Data were transferred from Excel software to SPSS21
and Lisrel 8.8 software was used for analysis.

The sample size is estimated according to Munro's
study, the total number of questions in the questionnaire
was sixty-one, and three samples were taken for each
question (except for questions related to demographic
information). Taking into account the 10% dropped
out of samples, 203 students were obtained for the
sample size (13). In the current study, four types of
questionnaires were applied.

A) E-learning readiness: Watkins et al questionnaire
was used to assess the e-learning readiness variable.
It consists of six parts measuring the technology
availability, online communication skills, motivation,
and ability to learn through the media, online group

chats, and important issues for e-learning success.
This questionnaire includes 26 questions answered in
form of a 5-point Likert scale ranging from strongly
disagrees to strongly agree. Watkins et al have
reported a good validity and reliability coefficient for
this questionnaire (14).

B)Motivational belief questionnaire: The motivational
beliefs questionnaire is
questionnaire used for the evaluation of the students'

a valid and reliable
motivational beliefs. This questionnaire is designed
by Pentrich et al. Motivational belief consisting of
25 items was used, in which results are scored using
5 -point Likert scale. Pintrich et al have reported a
Cronbach's alpha of 0.79 for this subscale (15).

C) Fear of COVID-19 scale (FCV-19S): Fear of the
COVID-19 Scale (FCV-19S) consists of 7 items
measuring the emotional fear reactions toward the
COVID-19 pandemic, and its scoring is on a five-
point Likert-type scale from 1 to 5. The sum of the
scores of these items shows a higher level of fear (7—
35). Designing and testing the validity and reliability
of this tool were done by Ahorsu et al. (16)

D) Student's satisfaction: To assess the students'
satisfaction with virtual education, a valid and reliable
questionnaire was used, which was designed to assess
students' satisfaction with the learning management
system, and students' satisfaction was measured
as a four Likert point. The validity and reliability
of the questionnaire were determined by content
validity. Confirmatory factor analysis was identified
and none of the questions were removed from the
questionnaire. Also, the reliability of the questionnaire
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was determined by Cronbach's coefficient (0.83). Test
re-test was used for external reliability items and the
Interclass correlation coefficient (ICC) was 0.7.

We used SPSS (Version 21) to calculate the mean and
standard deviation, and also skewness and kurtosis
index was applied to identify the normality of the
data And then we used LISREL (Version 8.8) which
is covariance-based structural equation modeling
(SEM) to assessed measurement and structural models
of e-learning readiness, motivational belief, Fear of
COVID -19, and student satisfaction variables.

The study protocol was approved by the Ethics
Committee of Virtua University of Medical Sciences
with code (IR.VUMS.REC.1400.003).

The researcher explained the purposes of the study
to all participants and electronic written informed
consent was obtained from them. The researcher
assures participants that the Information collected

Table 1: Demographic characteristic of students

from them is kept confidential.

Results

In this study, skewness and kurtosis ration were
between (-2, +2) for all variables and all of them were
distributed normal.63.6% of the participants were
female and 46% were medical students.

28.2% of the participants were in the first semester
and 22.6% were in the fourth semester Tablel.
5.1% of the participants were married, 61.6% of
students were at a good socio-economic level. The
mean and standard deviation of fear of COVID-19,
e-learning readiness, motivational beliefs, and
virtual education satisfaction total score are
mentioned in Table 1.

After performing confirmatory factor analysis, the
conceptual model fit was determined. Modified model
fit indices are presented in Table 2.

Variables N (%)
Gender boy 79(0.36)
Girl 138(0.63)
Medical 100(0.46)
Field of study Midwifery 32(0.10)
Nursing 74(0.33)
1 61(0.28)
2 41(0.19)
3 28(0.13)
4 49(0.22)
Semester 5 7(0.03)
6 15(0.06)
7 3(0.013)
8 5(0.023)
9 7(0.032)
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Table 2: Mean and standard deviation of Latent variables

Latent variables Mean = SD
fear of COVID-19 15.545.3
e-learning readiness 82.6£15.9
motivational beliefs 86.2+11.6
Virtual education satisfaction 7.4+3.2

One hundred twenty students had moderate anxiety.
The average score of the total preparation for
electronic learning and all the fields of the students
is more than average.

The average score of the total preparation for
electronic learning and all the fields of the students
is more than average.

The average believability score was 86.2. After
performing confirmatory factor analysis, the
conceptual model fit was determined. Modified
model fit indices are presented in Table 3.

The modified measurement model showed an
acceptable fit. Path coefficients of the modified
model are presented in Table 4 and Figure 2.

The results of the structural model showed no
significant effects of Fear of COVID-19 on the

Table 3: Modified model fit indices

student's motivational belief. The result of the
structural model revealed no significant effects of
fear of COVID-19 on e-learning readiness.

The results of the structural model showed that Fear
of COVID-19 had a significant direct positive effect
on student's satisfaction with virtual education (f =
0.22). The results of the structural model showed that
motivational belief had a significant direct positive
effect on student's e-learning readiness (=0.76).
The results of the structural model showed that
E-learning readiness had a significant direct positive
effect on student's satisfaction with virtual education
(B=0.51). The results of the structural model showed
that no significant effects of motivational belief on
student's satisfaction with virtual education (Table 4
and Figure 2).

Fit Indices Allowable amount The obtained value
chi-square/ degrees of freedom (df) lower than 3 2.45
RMSEA Lower than0.8 0.07
GFI Greater than 0.8 0.85
AGFI Greater than 0.8 0.82
Table 4: Coefficients of the model in standard and non-standard models
Variables path coefficient | T-value | P-value
Fear of COVID19-------- >Motivational belief 0.09 -1.04 -0.03
Fear of COVID19-------- >E-learning readiness -0.08 -1.32 -0.01
Fear of COVID19------- > Students satisfaction 0.22 3.35 0.001
Motivational belief------ > E-learning readiness 0.76 4.37 0.001
E-learning readiness----> Students satisfaction 0.51 3.84 0.001
Motivational belief------ > Students satisfaction 0.22 1.94 0.1
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Chi—Sguare=1154.81, 4d£f=713, P—-value=0.00000,

RMSEA=0D.054

Figure 2. standardized path coefficients of the structural model

Based on the value of the variance determined,
three variables Fear of COVID-19, Motivational
belief, E-learning readiness could predict 49% of
student's satisfaction with virtual education.

Discussion

The results of the present study showed that 55.6%
of students had moderate levels of anxiety and 1.4%
had severe anxiety. The COVID-19 pandemic had
changed the university education system and posed
many challenges to students who are principal
members ofthe education system, which affected both
their mental health and their education competency
(5). The result of a study in the United States showed
that the COVID19 pandemic negatively affected the
well-being of medical students (17).

The mean and standard deviation of the total score
of e-learning and all domains was higher than the
average level. The results of a study in Turkey show
that human resources should be a priority in the
development of e-learning education (18).

The results of a study by Ciron et al 2020 showed
that students' intention to use e-learning is influenced
by several variables including perceived pleasure,
student experiences, computer use anxiety, and
perceived self-efficacy, as well can indicate students'
intention to use e-learning (19).

The result of the study showed mean and standard
deviation of motivational belief was 86, which was
a good level. Motivational belief has a significant
effect on learner's attitudes and learning behavior in
educational environments (20).
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The results of the study showed that 65.3% of
students were dissatisfied with virtual education.
Results of the study showed that students are not
satisfied with virtual education and one of the most
important factors affecting student satisfaction is the
virtual construct, the most important of which is the
quality of the Internet, this index has not reached the
desired level (21).

The results of the present study showed that fear of
COVID-19 had no significant effect on motivational
belief. Cassady et al showed that the anxiety of
and motivational belief did not have a significant
relationship he results of the present study were
consistent with Cassady 's study (20). Also, the study
of Chapel et al showed a significant and inverse
relationship between exam anxiety and motivational
belief (22). The results of the study showed that fear
of COVID-19 did not affect e-learning readiness. A
study showed that virtual education requires special
necessity. On the other hand, some policymakers
have considered COVID-19 to be an opportunity.
And also the view of the COVID-19 in education is
corrective that could have a positive effect on virtual
education (23).

The results of a study in 2020 showed that online
learning has increased depressive disorders, anxiety
among students and there is a significant relationship
between student satisfaction and the prevalence of
anxiety, stress, and depression (24).The results of
a study also showed that e-learning readiness has
a positive effect on students' psychological distress
and fear of losing academic years is a principal factor
for mental health problems during the COVID-19
pandemic (25). The results of the study showed
that fear of COVID-19 had a significant effect on
students' satisfaction with virtual education. That is
if fear changes by 1 unit, student satisfaction changes
by 0.22 units and in the same direction. In a study
of 1207 students in Pakistan, the results showed
that the majority of students were dissatisfied
with virtual education and its management by the
university. First-year students were dissatisfied
with the effectiveness of online classes and the
least interaction between professor and students are
mentioned in virtual education (26).

The results of the study showed that motivational
belief has a significant effect on e-learning readiness.
That is if the motivation changes by 1 unit, the
e-learning readiness changes by 0.76 units and in
the same direction. In one study, the direct effect of
positive motivational beliefs on e-learning readiness
was shown to be statistically significant (27). This
finding is consistent with the results of studies by
Demir and Horzum and Yilmaz (28, 29).

The results of the study showed that e-learning
readiness affects students 'satisfaction, if e-learning
readiness changes by 1 unit, students' satisfaction
changes by 0.51 units and in the same direction. In
a study in Indonesia, it was shown that there is a
positive relationship between students' satisfaction
quality of e-learning portal, and also user satisfaction
was significantly related to the quality of educational
content and Internet service (30).

Results of the study showed the direct effect
of COVID 19 on student satisfaction of virtual
education. Baber in a study showed instructor
attitude, student motivation and
perceived usefulness and perceived ease of use effect
on intention to use e-learning and its acceptance by
students during pandemic of COVID-19.

A perceived severity of COVID-19 has a significant
influence on the intention to use e-learning during
the pandemic (31). Results of the study showed the
direct effect of COVID 19, e-learning readiness,
and motivational beliefs on student satisfaction, the

competency,

results showed that these three variables predicted
49% of student satisfaction.

This result can be due to the crisis and emergency
conditions that exist as a result of the pandemic so
that it is suggested to identify more variables to
explain students' satisfaction with virtual education
in normal conditions.

Conclusion

Results of the study showed that despite the
dissatisfaction with virtual education, fear of
COVID-19 increases the satisfaction with virtual
education, so providing the appropriate protocol for
e-learning during a crisis and catastrophic disasters
is necessary. E-learning readiness had an impact
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on student satisfaction, it can suggest that students'
e-learningreadiness screened before virtual education
and students that had a problem being identified and
supported. Improving communication skills and
increasing students' feasibility to technology, and
also increasing the e-learning readiness of others
including professors and staff of universities can
affect the quality of electronic educational content.
And also improve student satisfaction with virtual
education.
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