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Abstract: Coronavirus-19 (COVID-19) is an emerging pandemic that has caused significant dis-
ruptions to education, resulting in marked scholar closures across the world. The present study
documents the student perception of the online educational process at six universities in Saudi Arabia
during the COVID-19 lockdown period. The individual variable factors, i.e., institution, sex, and
blended learning, that might influence student perception were also investigated. In this respect,
a questionnaire that assessed the impact of COVID-19 on the online learning process and student
perception was emailed to a total of 17,230 students from 3 institutions (medical, applied health
and dental students) affiliated with six universities in Saudi Arabia. Principal component analysis
(PCA) was performed to determine the validity of the questionnaire. A total of 4850 (28%) students
responded to the questionnaire and 46.9% (1 = 2275) of the respondents were highly satisfied with
their online education. Analyses of the scores from the students showed a highly significant differ-
ence (p = 0.000) between the male and female students. Applied health students (highly satisfied
score = 63.13) were the most satisfied with their online education, while medical students (highly
satisfied score = 39.3) were the least satisfied with this education. In addition, applied health, dental
and medical students showed a significantly higher score in favor of blended learning after schools
re-open (p = 0.000). Collectively, student satisfaction with online education was common, and blended
learning was preferred over the traditional format by both genders and all the students. The present
data provide interesting contributions and evidence for policy makers and implementers, which
might be helpful for the judgment side of decision making.
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1. Introduction

Coronaviruses are a group of single-stranded RNA viruses that infect a wide range of
mammals and birds [1]. Severe acute respiratory syndrome (SARS-CoV-2), or coronavirus-
19 (COVID-19), is a member of this family that can provoke seasonal colds and possibly
some serious complications, including bronchitis and pneumonia, particularly in vulnerable
subjects [2]. Importantly, the COVID-19 pandemic forced governments across the world
to close academic institutions, including medical and other healthcare-related institutions.
The government of the Kingdom of Saudi Arabia decided upon the complete closure of
all academic activities from March to August 2020 [3,4]. At the start of the lockdown, the
system of teaching and learning was shifted abruptly from its traditional classroom format,
which requires a physical presence, to a virtual classroom setting with its own peculiar
and novel dynamics. Furthermore, each institution scrambled to ensure maximum use of
educational platforms, in order to prevent a loss of education time. However, this step was
hindered by multiple challenges that included not only the concern of initiating the virtual
teaching process, but there were also the issues of ensuring connectivity to all students and
faculties who may be in remote parts of the country. The training of faculties and students
by the IT departments/sections had to be planned and implemented, and technical and
academic support had to be ensured. Consequently, faculties had to quickly adopt and
adapt to a new system. More importantly, the learners had a set of challenges, despite
being far more tech savvy than the faculty [5]. In addition, the challenges to institutions
dealing with the training of health professionals were much more complicated. Institutions
had to devise quick, effective and educationally feasible means of virtual clinical training,
and the basic sciences had their fair share of tribulations [6,7]. Literature started to appear
about the student and faculty perception of their virtual educational experiences. The
literature also explored the influence of this pandemic on the global education system and
the response of educational institutions to deal with this crisis [8-11]. Despite this fact,
limited multicenter studies involved the assessment of learner satisfaction with online
instructions, and the perception of students in relation to the virtual educational experience,
with special reference to basic medical sciences, particularly in the Kingdom of Saudi
Arabia [3,4]. Given the above information, the present study explored the perception of
health professional students at six universities in Saudi Arabia, and their experience with
the online educational process during the COVID-19 lockdown period, combined with an
investigation of the possible influence of individual variable factors on this perception.

2. Methodology
2.1. Ethical Approval

This study was approved by the Taif University Institutional Review Board number 1-
441-45.

2.2. Study Area and Participants

This cross-sectional study included a total of 17,230 male and female students from
six universities in Saudi Arabia during the period from July to August 2020. These six
universities belonged to the public sector and included Taif University, Umm Al Qura Uni-
versity, King Abdulaziz University, Jeddah University, and Rabigh University. Universities
have several faculties, but our focus was on those colleges related to health professionals,
including college of medicine, college of dentistry and college of applied medical sciences.
Students in their 2nd year onwards from the three colleges were included in the study, but
those of preparatory year were excluded.
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2.3. Methodology

A preliminary questionnaire was formed, pilot tested and modified following a thor-
ough literature search and interviews of fifteen male and female students regarding their
experience of using technology for online education. This self-administered question-
naire was developed using Google Forms® (Google LLC, Mountain View, CA, USA). The
questionnaire contained a summary of information about the study, assurance that their
identities would be kept confidential and that they were free to withdraw from the study at
any time without any negative implications. After due permission from respective affiliated
institutions, email contacts were taken from the admissions section. Students were emailed
the questionnaire, the consent form and a detailed explanation about the research and its
purpose. Student anonymity was ensured since there was no identifying information on the
questionnaire. The names of the respondents were not noted from the emails. Only gender,
year of study and institution title were asked in demographic data. The final questionnaire
had twenty-nine items (Table S1).

2.4. Sub-Scales Assumptions

Factor analyses were conducted at baseline on the full data set of participants. The
total variance shows that the loading of statements was mentioned and extraction method
was performed using principal component analysis (PCA), which was also used to identify
and compute composite scores for the factors underlying the questionnaire. The initial
three statements were close-ended questions and the rest were 26 statements requiring
the respondent to respond to a Likert scale. In the results, scores of 5 (strongly agree)
and 4 (agree) were grouped, as were frequencies of 2 (disagree) and 1 (strongly disagree).
This was performed for the sake of facilitating the summarisation process. Frequencies
and percentages were calculated for the responses. On the other hand, exploratory factor
analysis was performed to determine how well the statements were able to assess the
construct/s of interest.

2.5. Statistical Analysis

Data were checked for normality using Shapiro-Wilk and Kolmogorov-Smirnov tests
at 0.05 level to check whether data were parametric or non-parametric. Validity and relia-
bility of the questionnaire were assessed using Cronbach’s alpha. Five different professors
in the field changed and assessed the questions to provide comments on their clarity,
appropriateness, and capacity to elicit meaningful information. The descriptive statistic
included number, percentage (%), mean, standard deviation, minimum, maximum, scale
mean, skewness, and kurtosis. Scores were assessed using the chi-square test; the difference
between males and females was assessed by independent samples ¢-test or corresponding
statistical analysis for non-parametric data. To evaluate the relationship between TSES and
EE, and DP and PA, a Pearson correlation was applied at 0.05 levels. *, **, and *** were sig-
nificant at p < 0.05, 0.01, and 0.001, respectively, and non-significant at p > 0.05. Differences
between medical, applied health and dental institutes were identified by chi-square test
statistics. MANOVA was applied to assess the overall effect of various factors.

3. Results

In the present work, the questionnaire was emailed to a total of 17,230 male and female
students from the different participating institutions, as follows: a total of 6500 students
from the college of medicine, 500 from the college of dentistry, and 10,230 from the college
of applied medical sciences. The sample size was 332 students; it was calculated online
using OpenEpi and the overall reliability (Cronbach’s alpha) was 0.964. A total of 4850
(28%) students responded to the emailed questionnaire. The overall reliability (Cronbach’s
alpha) was 0.964.

Table 1 represents the distribution and criteria of the respondents, including gender,
academic year, experience, and the use of an online educational platform. The gender
differences of the participants between the three studied institutes were highly significant
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(p < 0.001 ***), as revealed by chi-square test statistics. Female participants constituted 58%
of the participants in the medical institute, 50.8% in the applied health institute, and 0.0%
in the dental institute (Figure 1). Additionally, there was a highly significant difference
between the participants from different academic levels (year). Concerning the use of online
education platforms, 72% of the participants significantly used online education platforms
and 75.2% noted that their institute has its own online platforms. Furthermore, Table 2
depicts the responses (%) by item and the subscale of the full data (n = 4850). The item
responses were coded as follows: not applicable = 0; strongly disagree = 1; disagree = 2;
neither agree nor disagree = 3; agree = 4; strongly agree = 5. The next four variances
explained 9, 5, 4.5 and 3.5% of the variances, respectively. Solutions for factors one to
five were examined using varimax and oblimin rotations of the factor loading matrix.
The five-factor solution, which explained 78.5% of the variance, was preferred due to the
following reasons: (a) its previous theoretical support; (b) the ‘leveling off” of eigenvalues
on the scree (Figure 2) after five factors; (c) the insufficient number of primary loadings
and the difficulty of interpreting the subsequent factors.

Table 1. Distribution of gender, academic year, experience and use of online educational platform.

Medical Applied Health Dental

Variables (n = 2600) (n = 1830) (n = 420) Chi-
Square
n % n % n %
Gender Male 1095 42.1 1230 49.2 420 100.0
<0.001 ***
Female 1510 58.1 600 50.8 0 0.0
1 375 14.4 0 0.0 190 45.2
2 330 12.7 400 21.9 110 26.2
3 380 14.6 310 16.9 40 9.5
Academic year <0.001 ***
4 285 10.9 310 16.9 80 19.0
5 700 26.9 385 21.0 0 0.0
6 530 20.3 425 23.2 0 0.0
Have you ever used online platforms for online Yes 1880 723 1445 79.0 420 1000 <0.001 ***
education before the COVID-19 pandemic? No 720 277 385 21.0 0 0.0 ’
Does your college have its own online platform for Yes 1965 75.5 1605 87.7 270 64.3 <0.001 ***
online education? No 635 244 225 12.3 150 35.7
No- 0 0.0 30 1.6 0 0.0
Poor 400 15.4 350 19.1 0 0.0
Experience in using electronic platforms for online U _— 285 109 20 11 150 35.7 <0.001 *+*
education y ’ ’ ’ ’
Satisfactory 855 32.8 935 51.1 210 50.0
Good 1060 40.7 495 27.0 60 14.3

Note: ***, significant at p < 0.001.



Sustainability 2022, 14, 224 50f 16

Table 2. Responses (%) by item and subscale of the full data (n = 4850).

Strongly Neither
. o . Disagree Agree, nor o Strongly 5
Item Question N/A (%) Dlszf/g)ree %) Disagree Agree (%) Agree (%) X
’ (%)

I am satisfied with the quality
Q1 of education by - 13.9 7.1 12.3 44.6 22.1 <0.001 ***
online method

I find it easy to ask my
Q2 teachers questions during - 6.7 11 103 41.4 40.5 <0.001 ***
online sessions

I am satisfied with the quality
Q3 of pictures, graphs and - 8.3 9.7 9.0 384 346 <0.001 ***
images during ’ ’ ’ ’ ’ ’
online education

I think the online system of
learning basic sciences is
Q4 more useful than the - 16.3 9.0 17.2 32.6 249 <0.001 ***
traditional system of
learning them

I think I have the skills
Q5 r;ifrffezo“f;ﬁdg’ukr’fﬁ; ; 33 20 162 522 26.4 <0.001 ***

online sessions

I think the online system of
learning basic sciences is
Q6 more enjoyable than the - 74 17.7 13.5 34.3 27.1 <0.001 ***
traditional system of
learning them

It is easy for me to use the
Q7 online system to learn - 7.1 2.8 14.7 39.3 36 <0.001 ***
basic sciences

I find it easy to understand
Q8 information in online - 9.6 10.6 18.2 347 269 <0.001 **+
education as compared to ' ’ ' ' ’ ’

during face-to-face sessions

In my institution, I have a
Q9 facility to learn anatomy by 4.8 7.5 23.5 19.6 23.4 21.2 <0.001 ***
3D models available online

Ilearn better by online
anatomy method than by
traditional teaching
of anatomy

Q10 53 9.2 10.9 42.1 16 16.6 <0.001 ***

I'like online system of
Q11 lectures because, in this case, I - 6.7 1.2 4.5 50.7 36.9 <0.007 ***
can re-visit the saved lectures

I like online education system
Q12 because there are 4.6 7.4 6.6 29.8 24.2 27.4 <0.001 ***
interactive softwares

I have been able to learn
practical skills in basic
Qi3  Sclences (laboratory-related - 19.2 9.1 17 36.4 184 <0.001 ***
work) by online sessions just
as nicely as during

face-to-face
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Table 2. Cont.

Strongly Neither
. o . Disagree Agree, nor o Strongly 5
Item Question N/A (%) Dli(e’i/og)ree %) Disagree Agree (%) Agree (%) X
(%)
Through online system of
education I am easily able to
Q14 learn how to apply - 9 3.8 31.6 26.9 28.7 <0.001 ***
knowledge of basic sciences
to understand diseases
The course content during the
Q15 COVID-19 pandemic is - 8.9 9.7 204 14.6 46.4 <0.001 ***
suitable for online education
Online education is a suitable
Q16 method for basic 5.7 9.1 1.3 20.7 23 40.3 <0.001 ***
science education
Note: ***, significant at p < 0.001.
120.0
@ Male OFemale
100.0
100.0
80.0
60.0 >8.0
) 492 50.8
42.0
40.0
20.0
0.0
0.0
Medical Applied Dental
Institution

Figure 1. Bar chart presenting the gender distribution among participants belonging to different institutions.

The rotated component matrix showed that, out of a total of 28 statements, 16 state-
ments loaded onto component 1 and 9 statements loaded onto component 2. On the other
hand, three statements did not significantly load onto any component, and, hence, were
deleted from the final analysis. The major component was labeled as ‘student satisfaction
with online education’. The ratings given for this construct ranged from a maximum of 80
to a minimum of zero. This range was divided into the following three equal categories:
highly satisfied (80-54), moderate satisfaction (53-28), and low satisfaction (27-0). An aver-
age of 1465 (30.2%) students out of the total 4850 students claimed that they had never used
an online learning platform before the COVID-19 pandemic. Furthermore, 1335 (27.5%)
students thought their college did not have its own platform.
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PCA-2

KEY
A: Institions
B: Gender
C: Academic year
* D: Usage of online platform

E: College own Online education platofrm
F: Experience in using electronic platforms
G: Satisfaction with online method quality
H: Ability to ask question during online
I: Pictures, graphs, ..etc quality

o J: Online vs.traditional method in basic sci.

: : r . K: Skills/basic sciences
100 w8 P [ L: Online vs. traditional/basic science/enjoyable

M: Online is easy in basic science learning

N: Online education provide easy information
0O: Anatomy/3D online models available

P: Online 3D anatomy vs. traditional method
Q: Availability of Saved lectures

R: Online method provide interactive software
S: Online practical skills in basic sciences

T: Easy to apply knowledge in basic science

U: Course contents

V: Online/basic sciences

PCA-1

Figure 2. Biplot of the PCA ordination performed on study data. A: institutions; B: gender; C: aca-
demic year; D: usage of online platform; E: college has its own online education platform; F: experience
in using electronic platforms; G: satisfaction with online method quality; H: ability to ask questions
during online session; I: quality of pictures, graphs, etc.; J: online vs. traditional method in basic
science; K: skills/basic sciences; L: online vs. traditional/basic science/enjoyable; M: online is easy for
basic science learning; N: online education provides easy information; O: anatomy/3D online models
available; P: online 3D anatomy vs. traditional method; Q: availability of saved lectures; R: online
method provides interactive software; S: online practical skills in basic sciences; T: easy to apply
knowledge in basic science; U: course contents; V: online/basic sciences. Axis 1: eigenvalue = 16.13;
percent of variance explained is 52.66. Axis 2: eigenvalue = 4.09; percent of variance explained
is 13.36.

Analysis of the combined data (i.e., student responses from all three institutions)
showed that 46.9% (n = 2275) of the students were highly satisfied with their online
education, 39.7% (n = 1925) were moderately satisfied, and 13.4% (n = 650) had low
satisfaction. Analyses of the scores from medical, applied health and dental students
showed a significant difference (p = 0.000). The maximum satisfaction was reported among
the applied health students (highly satisfied score = 63.13) and the minimum among
the medical students (highly satisfied score = 39.3). Furthermore, a highly significant
difference (p = 0.000) was found between the male and female students. In this respect, the
females showed a higher satisfaction score than their male counterparts (Table 3). The last
two statements in the questionnaire were about whether the students would opt for the
traditional form of education after the COVID-19 lockdown, or a blended form (Table 4).
The results showed that the students preferred a blended approach of education. There
was a slightly significant difference in the scores of the males and females (p = 0.047) in
this regard. The average scores of the females and males (combined) who preferred the
traditional formats were 2.57 £ 1.1 and 2.67 & 1.1, respectively. The females showed a
higher average score for blended learning (3.99 & 1.00) than for traditional learning formats
(2.57 £ 1.1). The males showed a similar trend, with an average score of 2.67 & 1.15 for the
traditional learning format and 4.09 £ 0.898 for the blended format. The applied health
students had a mean score of 4.14 & 0.94 supporting blended learning after schools re-open,
as compared to the score of 2.48 & 1.05 obtained by those in favor of traditional, face-to-face
learning. The dental students had a mean score of 2.7 £ 1.2 in favor of blended learning,
as compared to a mean score of 4.2 £ 1.1 for the traditional learning format. The medical
students showed exactly the same trend, with a mean score of 2.79 & 1.16 for traditional
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learning versus 3.84 &+ 0.80 for blended learning. This difference was found to be highly
significant (p = 0.000). MANOVA was applied to assess the overall effect of various factors,
and the results are presented in Table 5.

Table 3. Pattern of scores showing student satisfaction with the online teaching method.

I am Satisfied with the Quality of Education by Online Method
Scores (%) High

Moderate Low

Combined 46.9 39.7 13.4

Significance

I am satisfied with the quality of education by online method (chi-square)

Medical 39.3 55.7 5
Allied 63.13 18.69 18.18 0.000
Dental 45 45 1
Male 46.16 39.42 144
0.000
Female 57.6 26 16.4

Table 4. Mean scores regarding student preference about traditional or blended learning.

Significance

Mean (SD) Scores (chi-Square)

After the COVID-19 After the COVID-19
pandemic is over, I would pandemic is over, I would
like to go back to the like to go back to a mix
face-to-face, traditional between traditional and
method of Education online learning system

Medical 2.79 (1.16) 3.84 (0.80)
Allied 2.48 (1.05) 41(0.94) 0.000
Dental 2.7 (1.2) 42 (1.1)
1 267 (1.1 4.09 (0.
Male 67 (1.15) 09 (0.89) 0047
Female 2.57 (1.1) 3.9(1.0)
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Table 5. Multivariate analysis of variance (MANOVA) table showing the interaction between studied variables.

. Instit *
Tests of - Institu * Gender - I Gender
FeRenan e Corr. Acad. Instit. Acad. * Acad. Instit. Institutior Acad. Gender Gender Acad. Acad. Gender

Gender
Institute  Gender D E . % % % M % * Acad.
Effects Model Year Gender Year Year D E Year D E Year * D Year * E Acad. Year * D

Year

How was your
experience of using 306 2573 489
electronic platforms s 1.1ns 1.7 ns 26.1 *** o 3.3ns 3.4 ns 27.4 *** 12.3 *** 82.7 *** 56.3 *** 12.3 *** 66.8 *** 35.5 *** 4.4 ** 19ns s 3.8** 9.5 ***
for online
education?
I am satisfied with
U ieeltihy 6it 201 44 BT qgpee 681 37.6 1.1ns 12.3 2.1ns 13.0%%  31.9% 21ns 0.0ns 18.1 *** 1.3ns 11ns 17:6
education by online
method
I find it easy to ask
qule‘;ﬁéiicgii;g 179 q8ns 78 g 105 184000 126 16ms 48+ 16ns 16ns 41+ 122  13ns 05ns  19ns  12ns 12ns
online sessions
I am satisfied with
the quality of
Iprektizs, izl 19.0 7.5 6.3* 140**  30ns 27 1.7 ns 19ns 5.8 # 0.2 ns 11.4 %% 5.8+t 0.2 ns 9.3 % 13ns 0.5 ns 2.1ns 0.6 ns 6.4
and images during
online education
sessions
I think the online
system of learning
basic sciences is 24.0 91
more useful than et 0.7 ns 58* 93.5 #** e 0.0ns 0.6 ns 21.7 #** 3.3** 21.5** 9.8 ** 3.3** 7.9 ** 14.3 l4ns 0.1ns 0.2ns 22ns 5.1*
the traditional
system of learning
them
I think I have the
skills needed to
study basicsciences  on> 3720 O3 ggwe 961512 5500 ggsw 20ns 317%* 289*  21ns 3.6ns 447 1.5ns 0.4ns  03ns  38% Lins
well during online
sessions
I think the online
system of learning
basic sciences is 311 235 375
more enjoyable o 25.3 %4+ 5 71.9 %4+ - 05ns  4.9ns 21.7 6.4* 2.6%H 223w g 13.8%+ 355 12ns 0.6ns  07ns 32* 8.5
than the traditional
system of learning
them
It is easy for me to
s‘;‘:etl};etg’;‘?:; 533 29.8 769 71.9 ##+ 824 261 5.8% 32.8 %+ 7.9 % 387%% 151 %% 7.9 %4 02ns 29.1 *# 3.0* 02ns  34ns 0.8 ns 8.8 %4+
basic sciences
I find it easy to
understand
Onﬁfgre‘gitcl;’gof N 468 goww 190 ppgmn 20260 5o gggwn qrzee (06t g6 259% 1060 438 744w 38* 181s 456 03ns  127%
compared to during
face-to-face sessions

1.7 ns 1.1ns

okt
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Table 5. Cont.

Tests of
Between-Subjects
Effects

Corr.
Model

Institute

Gender

Acad.
Year

Instit. *
Gender

Institu *
Acad.
Year

Gender
* Acad.
Year

Instit. *
D

Institutior
*E

Gender
* Acad.
Year

Gender

Gender
*E

Acad.
Year * D

Acad.
Year * E

Instit *

Gender

* Acad.
Year

Gender
* Acad.
Year * D

In my institution, I
have a facility to
learn anatomy by
3D models available
online

28.6

ekt

0.3 ns

1.8 ns

87.4 ***

15.6

ok

1.0ns

3.2ns

14.8 ***

58*

27.3 #a%

12.9 ***

5.8 %%+

36.1 ***

4.6*

0.6 ns

0.7 ns

23.9

okt

0.3 ns 14.0 ***

I learn better by
online anatomy
method than by
traditional teaching
of anatomy

40.4

skkok

8.6 ***

6.5*

48.7 ***

0.1 ns

0.5ns

0.9 ns

12.3 ##*

4.8*

15.7 ***

Q.7 #xx

480

35ns

6.6*

3.0*

14ns

32.8

stk

2.1ns 0.9 ns

Ilike online system
of lectures because,
in this case, I can
re-visit the saved
lectures whenever I
need to

26.1

EEE3

28.2 *¥*

35.7

ook

8.2 ®x*

8.2 **

57.0

ERE3

0.5ns

2.1ns

2.1ns

2.2ns

0.0 ns

1.6ns

0.0 ns

21.3 ***

1.2ns

0.5ns

24.3

okt

4.3 % 0.5ns

1 like online
education system
because there are

interactive
softwares that can
simulate reality

16.8

ekt

10.4 ***

12.1

ook

25.4 ##*

0.9 ns

27.7

ERE3

2.1ns

6.1*

2.1ns

13.0 ***

2.7 ns

1.3 ns

1.6 ns

7.0%*

1.2ns

0.1 ns

9.1**

0.8 ns 0.6 ns

T'have been able to
learn practical skills
in basic sciences
(laboratory-related
work) by online
sessions just as
nicely as during
face-to-face sessions

36.0

ekt

9.0 **

29.8

ook

11.0 ***

57.9

ok

199

EEE3

14.0 ***

25.0 ***

8.4 **

007 #a%

0.1ns

8.4 %+

0.2ns

11.2 ***

1.2ns

0.3 ns

0.1ns

1.7 ns 6.1 %

Through online
system of education,
I am easily able to
learn how to apply
knowledge of basic
sciences to
understand
diseases

29.7

kot

7.1 wet

347

*k

41.9 =

93.6

#kk

54*

1.0ns

28.8 ***

2.1ns

121.5 **+*

47.1 %

2.6 ns

41*

13.1 ***

43%

0.4 ns

54*

0.9 ns 0.9 ns

The course content
during the
COVID-19

pandemic is
suitable for online
education

55.6

kot

77wk

8.0 **

5.3 ***

41.1

ok

197.8

kot

5.0*

26.7 ***

6.0*

50.0 ***

11.9 *#*

6.0 ***

233 ***

52%

1.2 ns

0.9 ns

9.9 **

1.6 ns 19.4 **
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Table 5. Cont.

Tests of
Between-Subjects
Effects

Corr.
Model

. Institu * Gender . . .
* *
Acad. Instit. A 1. * A 1 Instit. Institutior

*
Year Gender Year Year D E

Institute  Gender

Gender
* Acad.
Year

Gender

Gender
*E

Acad.
Year * D

Acad.
Year * E

Instit *

Gender

* Acad.
Year

Gender
* Acad.
Year * D

Online education is
a suitable method
for basic science
education

33.4

kot

31.1 % %i;? 45.7 ** 6.8 ** 2*2;8 7.0** 24.2 %% 11.4 %+ 341 0.0ns

11.4

0.1ns

11.5 %+

12ns

0.3 ns

9.1 **

3.8%

2.1ns

Through online
system of education,
I am easily able to
learn how to apply
knowledge of basic
sciences to
understand
diseases

39.6

kot

11.6 374 40.1 ** 504 3.2 49ns 15.3 #+ 6.3* 315 5.1%

6.3+

56%

28.4*

12 ns

0.3 ns

0.0 ns

1.7 ns

7.4 **

The course content
during the
COVID-19

pandemic is
suitable for online
education

75.5

kot

0.6 ns 8?3,,'2 30.7 *** 0.8ns 59* 49ns 41.3 40.3 *** 0.0ns 0.0ns

40.3 ***

2.2ns

8.1*

12ns

1.1ns

0.0 ns

59 5 ***

0.8 ns

*, ® % significant at p < 0.05, <0.01, 0.001, respectively; ns, non-significant at p > 0.05.
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4. Discussion

The investigation of school and/or university students” perceptions of online edu-
cation, through various empirical and theoretical approaches, seems very important to
provide feedback about the learning process, particularly during global pandemics [12-18].
In the present study, the questionnaire assessed the impact of COVID-19 on the online
learning process and student perception, and PCA was performed. Furthermore, the
perceptions of 4850 students from six institutions in the public sector were compared on
the basis of gender and institution type. Interestingly, the present study provides inter-
esting information about student satisfaction in relation to online education during the
COVID-19 lockdown.

Reviewing the available literature, several previous reports investigated the influence
and effectiveness of remote education during the COVID-19 pandemic [9,19-21]. As shown
in our study, 46.99% of the students were highly satisfied with their online education and
39.7% were moderately satisfied. Similar results were reported in a previous study carried
out by Abbasi et al. in 2020 [22]. The possible explanation for this could be that the current
generation of students is used to obtaining information from online sources. However, we
should not ignore the fact that 13.4% of the students were not satisfied with this system.
In regards to this concern, several studies documented that students might face multiple
challenges with online education, which are potentiated by limited technology experience
and connectivity issues [3,23-25]. As shown in the present work, students prefer a blended
approach to learning for the future. In the same line, a previous study [26] assessed the
attitudes and concerns of students (1 = 2520) of health sciences in Croatia in relation to a
full switch to e-learning during the COVID-19 pandemic. In this survey, the authors found
that 1403 (55.7%) students preferred blended or hybrid learning, which involves traditional
learning with e-learning [26]. In another UK-based national survey [27], which included
2721 students, the authors recommended a mix of online and on-campus teaching. Our
findings are in harmony with another previous study in Nigeria, which concluded similar
recommendations [28]. These findings might reflect the strengths of both the teaching and
blended /hybrid modes, which can augment learning [29]. However, it should be borne in
mind that the faculty, students, and administration teams were comfortable with an on-
campus style of education [30]. Furthermore, there are a number of challenges associated
with the complete switch to online learning, particularly in healthcare disciplines, such as
difficulties in the designing and development of online learning programs, and the fact
that many students have no access to online platforms and/or they are not able to use
them [18,31].

Regarding the validation of the instrument, several reports revealed the role of PCA
and the rotated component matrix in simplifying the complexity of high-dimensional data,
without losing important traits and patterns [32-36]. Clearly, PCA could be used for the
identification of patterns in a data set, and to determine its applicability to the specific
population. Moreover, Cronbach’s alpha was performed to assess the overall reliability, or
internal consistency, of a set of scale or test items, and, therefore, to check the sub-scale
assumptions and completeness of the collected data [36-38]. In accordance with the studied
variables, several previous studies documented the influence of gender on distance-learning
performance [3,39,40]. In the present work, females showed a higher satisfaction score
with online education during the COVID-19 pandemic, as compared to males, which is
consistent with several reports [41-43]. Similarly, several previous studies concluded that
online education performance was significantly better in females than males [3,39,40]. In
stark contrast, other studies revealed that gender differences do not influence the learning
outcomes in e-learning [44,45], while others suggest the possible influence of class level
or course subject/design [13,46—48]. As depicted in our results, the maximum satisfaction
score for e-learning was reported among the applied health students and the minimum
among the medical students. In the same line, some previous studies revealed that the
maximum satisfaction score was reported among the applied health students and the
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minimum among the medical students. However, it should be borne in mind that some of
these students had never used an online learning platform.

As shown in Table 4, the study explored whether the students would opt for the
traditional form of education or a blended form following the COVID-19 lockdown. Inter-
estingly, our study showed that the students preferred a blended approach of education
over the traditional method, which is consistent with several previous reports [43,49,50].
However, the applied health students had a higher mean score supporting blended learn-
ing over traditional learning after schools re-open, as compared to other students, who
preferred traditional learning. Furthermore, our present data reveal that there was a slight
significant difference between the scores of male and female students (p = 0.047) in relation
to the traditional or blended form of education after the COVID-19 lockdown. Furthermore,
the female students showed a higher average score for blended learning than for tradi-
tional learning in comparison with the males, which is consistent with several previous
reports [3,41,51]. However, it should be borne in mind that the large discrepancy between
the number of females and males participating in the present study might be due to the fact
that most of the medical students in Saudi Arabia are females, and the active participation
of females in research and volunteering activities is higher than males. These findings are
in harmony with some previous studies [52,53].

5. Conclusions

Collectively, the present study reports that e-learning could be an acceptable method
for teaching and learning, with various degrees of satisfaction and gender differences. In
addition, the present findings could be of promising potential for the future of medical
education at the national level, but they should be combined with regular and rigorous
evaluation and monitoring of their effectiveness. Our study also provides evidence for
policy makers to design the most suitable and contextually relevant academic interventions,
particularly during pandemics. The limitations of the study include the limited number of
participating universities and respondents for the pilot study. Furthermore, the present
data were gathered through an online electronic questionnaire, which might hinder the
participation of several students who have connection troubles. Similarly, the study was
focused on basic medical courses; extending the study to more courses would be much
more interesting. Further future research is warranted to explore the same topic at a large
scale and national level, in order to obtain a more holistic and accurate picture.
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