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A B S T R A C T

As the COVID-19 pandemic pushed universities worldwide to shift from traditional to online learning, there is a
need to capture the students' perception of online learning using an appropriate tool. Hence, this study explores
the appropriateness of the online learning assessment survey (OLAS) model for assessing the students' perception
of online learning during the COVID-19 pandemic. It included the undergraduate students (N ¼ 2523) of the
selected four health science colleges at Imam Abdulrahman Bin Faisal University (IAU) during 2020–2021. The
data was obtained through OLAS using “Google Docs” from 728 students. The structural equation modeling (SEM)
analysis revealed that each item showed a significant positive relationship with its respective variable of OLAS.
The proposed OLAS model with five variables showed a good fit to assess the students' perception of online
learning during the COVID-19 pandemic. Those variables enable the university policy planners to evaluate the
students' perception of online learning during the pandemic, thereby supporting them in framing appropriate
strategies to improve the quality and success of online learning. Further research is necessary to include all
students of various programs offered at Saudi universities to generalize the outcomes. OLAS can include a global
item assessing overall students' satisfaction with online learning, and the influence of OLAS variables on the
overall students' satisfaction can be evaluated in future studies.
1. Introduction

Online learning is coined as “learning experiences in synchronous or
asynchronous settings through various applications such as smartphones,
laptops, etc., with internet access”. Students can be at any place (inde-
pendent) to study and interact with faculty and other students in such
settings. Online learning is an instrument that could create the teaching
and learning process more advanced, student-centered, and flexible
(Singh and Thurman, 2019). It is also being treated as a valued instru-
ment for learning, flexibility, cost efficiency, and the option of delivering
outstanding education (Almahasees et al., 2021). Moreover, online
learning has critical benefits such as self-learning, inexpensive, ease, and
suppleness. However, it acts as a barrier to students' engagement in
actual class events, and students fail to experience the impact of peer
learning. These encounters also influence students' traits and prevent
them from taking turns. Besides, online learning has become a slice of the
modern world since it utilizes online platforms (Almahasees et al., 2021).
Remarkably, the COVID-19 pandemic led to the closing of higher edu-
cation institutions (HEIs). Such closure exerts a significant burden on
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those HEIs to manage the unprecedented change from conventional to
online learning (Almahasees et al., 2021).

Recently, the quick progression of online learning has made several
HEIs dynamically aim for global students to boost them to get online
education to save currency. Likewise, Saudi HEIs embark on rapid online
education growth (Aziz Ansari et al., 2021). Saudi Arabia is augmenting
its educational objectives and dynamically contributing to global
educational alterations to meet future cohorts' challenges (Al-Asmari and
Rabb Khan, 2014; Asiry, 2017). It has recognized several online HEIs
such as “online Islamic university” and “The Saudi electronic university
(SEU).” In this state, the COVID-19 pandemic has affected all facets of
human life, comprising education. The use of technology is the solitary
key to warrant the continuance of education globally. Therefore, a sud-
den shift to online education occurred in various nations worldwide. The
Saudi government is active in applying stringent measures to control the
transmission of COVID-19. It directed all schools and HEIs to shut down
in March 2020 following the observation of the first COVID-19 confirmed
case in the nation (Altuwairesh, 2021). The Ministry of Education (MOE)
of Saudi Arabia instructed to conduct online classes to endure a safe and
secure learning process. Accordingly, all HEIs, comprising medical
ber 2022
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schools, were moved to online learning (Tanveer Awan et al., 2020). In
adherence to the MOE’s order, HEIs initiated to motivate their students
with online education using digital tools, i.e., ZOOM and Microsoft’s
Teams application (Aziz Ansari et al., 2021). However, such a sudden
shift from traditional to online learning generated the prerequisite for
revealing the students' feedback on online learning to improve and sus-
tain the quality of higher education (Aziz Ansari et al., 2021). Conse-
quently, few studies have revealed the students' perception of online
learning in the Saudi Arabian context (Linjawi and Alfadda, 2018;
Al-Nofaie, 2020; Alkinani, 2021; Altuwairesh, 2021, Aziz Ansari et al.,
2021). Notably, Linjawi and Alfadda (2018) revealed the students' per-
ceptions, attitudes, and readiness toward online dental education in a
Saudi dental school. It used the questionnaire, which assessed techno-
logical access, computer skills, perceived ease of use, utility, social
norms, institutional and technical support, and overall readiness. Aziz
Ansari et al. (2021) assessed the health sciences students' perception of
online teaching and learning in two Saudi HEIs during the COVID-19
lockdown. The targeted students were from the college of medicine,
public health, and dentistry. It used only the instrument focusing on the
online teaching and learning process, and technical support offered to the
students (Aziz Ansari et al., 2021). Altuwairesh (2021) conducted a case
study assessing female students' perceptions of online education during
the COVID-19 pandemic at a Saudi University. Those undergraduate
English language students were administered with a survey measuring
the students' perceptions of online education and their challenges, ad-
vantages, and disadvantages during online learning. Likewise, Al-Nofaie
(2020) led a case study that examined the students' perception of
learning using Blackboard during COVID-19 at a Saudi university. The
Blackboard readiness survey was administered to the female students of
an undergraduate English program. It revealed the encounters and merits
of online learning to know the students' learning experiences and rec-
ommended appropriate solutions. Lastly, Alkinani (2021) conducted a
qualitative study using a structured interview with fifteen undergraduate
students of a Saudi public university. It revealed the students' perceptions
of online learning during COVID-19. The interview covered the positive
and negative experiences of online learning, such as cost-effectiveness,
flexibility, availability of the electronic research databases,
well-designed online classroom interfaces, lecturer’s delayed feedback,
lack of technical support, feeling of isolation, and poorly designed class
materials.

On reviewing the literature, those studies revealed the perception of
students belonging to the health sciences and English language program
towards online learning. However, their instrument failed to measure the
students' engagement and interaction. Some of these studies identified
that students face the challenges such as the absence of interaction with
teachers and students andmissing face-to-face/physical interactionwhile
online learning (Al-Nofaie, 2020; Altuwairesh, 2021). Sun and Chen
(2016) claimed that the faculty and learners should be deeply involved in
building interaction and collaboration, thus forming an active online
learning community. Online applications, including Zoom, Collaborate,
and Microsoft Teams, possess facets to encourage active learning via
student participation and engagement (Aziz Ansari et al., 2021). More-
over, Lei and Zhao (2008) recommended revealing the impact of tech-
nology use on student learning outcomes (LOs). However, no studies
have uncovered the students' perception of the achievement of LOs of
courses through online learning. The perception of students from other
health sciences colleges, such as nursing and applied medical sciences,
was also uncovered. Therefore, there is a need to develop a survey and
reveal the appropriateness of its variables for assessing online learning,
especially among health science students. Following the consideration of
these gaps, this study developed a new survey named “Online Learning
Assessment Survey (OLAS)” (see Appendix). It aimed to determine the
appropriateness of the OLAS model for assessing the health science stu-
dents' perception of online learning during the COVID-19 pandemic. To
achieve this study objective, structural equation modeling (SEM) anal-
ysis" was implemented using “AMOS (Analysis of Moment Structures)
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version 5.0.” This study will explore the appropriateness of OLAS vari-
ables to assess the health science students' perception of online learning.
It will assist higher education administrators in developing appropriate
strategies to improve the quality and success of online learning.
Furthermore, the study outcomes will contribute to the existing literature
on online learning in the COVID-19 pandemic guide for further pro-
gression in online learning. Research gaps are exposed, and recommen-
dations are provided for further research to develop more effective online
learning at the university level.

To facilitate this study, Imam Abdulrahman Bin Faisal University
(IAU) was chosen as it conducted the courses through online platforms
and sustained the continuity of the educational process without any de-
lays. It provided enough information and training for its faculty and
students to enable effective online teaching and learning.

2. Theoretical model

While reviewing the previous literature, this study framed a theo-
retical model, “OLAS” (Figure 1), based on five variables relating to
online learning. It intended to answer the research question stating
whether these variables are significant enough to assess the students'
perception of online learning. The five variables of the OLAS model are
described as follows:

2.1. Better experience for commute students (BECS)

During the COVID-19 pandemic, HEIs worldwide closed their cam-
puses and suddenly moved to online learning, making the students learn
remotely and influencing their travel time to HEIs (Crawford et al., 2020;
Versteijlen et al., 2021). A previous study reported that online learning
had reduced the students' commuting time and travel time to campus
(Shim and Lee, 2020). Further, students perceived flexibility as one of the
utmost advantages of online learning (Zheng et al., 2021). Such flexi-
bility allows students to plan their coursework during pandemics (CSU
Global, 2020). On the other hand, online learning requires additional
exertion and concern (Avila, 2020). A recent study also stated that stu-
dents need more effort to be motivated during online learning events
(Almendingen et al., 2021). Several online learning platforms lead to
information overload, resulting in overload and raising student stress
levels (Al-Kumaim et al., 2021). Students felt challenged during online
learning as they had no peers for discussion and getting support in un-
derstanding the course contents (Avila, 2020).

2.2. Better engage students (BES)

During the COVID-19 pandemic, student engagement in online
learning became a significant issue as HEIs shifted to online teaching and
learning, using unique platforms to conduct their courses (Dembereldorj,
2021). Student engagement is the level of interest shown by students,
how they interact with instructors and peers in the course, and their
motivation to learn about the contents (Gray and DiLoreto, 2016). In
online learning, it can be analyzed based on the dimensions such as
behavioral engagement dealing with the student's participation and
interaction, affective engagement describing the students' attitude to-
ward faculty members and peers, and cognitive engagement relating to
students' motivation and effort to learn (Salas-Pilco et al., 2022). A study
by Deka (2021) identified faculty characteristics, student characteristics,
course structure, course content, technology support, and learning
environment as factors affecting students' engagement in online learning.
Further, student engagement is affected by the elements such as
student-instructor interaction, student-content interaction, and
student-student interaction. Among these elements, the students
perceived that student-instructor interaction is critical in promoting
engagement. Most students felt more comfortable asking and responding
to questions in online classes (Hollister et al., 2022). Besides, faculty
members should communicate the course expectations for guidelines,
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rubrics, resources, assignments, and end dates to improve students' sus-
tained learning and academic achievement (Gray and DiLoreto, 2016).
The assessment of students' engagement permits faculty members to
adapt their teaching practices concerning the changes in students'
participation, attitude, and drive about their course and educational
pursuits (Gray and DiLoreto, 2016).

2.3. Better interaction (BI)

A vital issue of online learning is that students feel disconnected from
their peers and faculty members (Gray and DiLoreto, 2016).
Student-student interaction avoids isolation and boredom by forming an
active sense of community (Martin and Bolliger, 2018). In online
learning, such interaction is enhanced through peer evaluation, group
events, discussions, and chat forums (Hollister et al., 2022). Moreover,
student-instructor interaction is an essential element, and it is improved
through proper communication, encouraging the student’s active role in
discussions, and timely and adequate feedback to students (Hollister
et al., 2022). Generally, online learning should permit quality interaction
between the student-instructor, student-content, and student-student.
Such quality of interaction needs to be confirmed to attain the effec-
tiveness of online learning (Ping, 2011). However, Nieuwoudt (2018)
stated that students' online interaction and participation were assessed in
quantity compared to quality.

2.4. Effective use of technology (EUT)

The effective use of technology is crucial to improving the success of
online learning during the COVID-19 pandemic (Kumalawati et al.,
2021). Following the closure of HEIs, online teaching and learning were
continued through digital tools, such as Blackboard, which delivers a
more flexible experience via consistent communication tools (Alshaikh
et al., 2021). Students find the valuable features of Blackboard, such as
course content, grades, announcements, and assignments by faculty
members. However, they felt several technical problems that affect their
usefulness during online learning (Alsuhaibani, 2021).

2.5. Learning outcomes (LOs)

LOs denote the anticipated outcomes of a course about what a student
recognizes, comprehends, and can demonstrate following the course
completion (Latif and Subramaniam, 2016). Students valued the online
learning environments and stated enhanced understanding of concepts in
online courses, knowledge scores, better communication, and student
satisfaction (Dailey-Hebert, 2018). Nguyen (2015) stated the positive
LOs in online learning, such as student interest in the course material,
improved understanding of learning, and enhanced learning represented
by test scores. However, several online teaching and learning studies
have not emphasized LOs (Ismail, 2021). Hence, assessing the LOS in
online learning is significant since the students suddenly shifted to online
learning during the COVID-19 pandemic.
Figure 1. Theoretica
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3. Materials and methods

3.1. Survey instrument development

Based on the previous literature, this study developed OLAS, an on-
line questionnaire in “Google Docs” to check the reliability, validity, and
model fit of the theoretical model. The OLAS comprised five variables,
with 20 items. The five variables of OLAS are: (i) BECS (05 items), (ii)
BES (03 items), (iii) BI (04 items), (iv) EUT (04 items), and (v) Los (04
items). The students' level of agreement towards the items in each vari-
able was stated on a five-point Likert scale (“1-strongly disagree”, “2-
disagree”, “3-neither agree or disagree”, “4-agree”, “5-strongly agree”).
After drafting the survey, it was reviewed by educational experts from the
relevant field. Based on their feedback, minor changes were made to the
OLAS and made it ready for data collection.
3.2. Sample and data collection

The exploratory study design was used to examine the appropriate-
ness of the OLAS model for assessing the health science students'
perception of online learning during the COVID-19 pandemic. It covered
the entire population of undergraduate students (N ¼ 2523) from the
selected four health science colleges of IAU during the academic year
2020–2021. The selected colleges were the College of Medicine (COM),
College of Nursing (CON), College of Public Health (CPH), and College of
Applied Medical Sciences (CAMS). Among the total population (N ¼
2523), 800 students were selected using a random sampling method.
Those were distributed with OLAS using “Google Docs.”

Subsequently, the participants were requested to provide informed
consent, and anonymity and confidentiality were secured before gath-
ering data. Out of 800, 728 completed questionnaires were received,
demonstrating a 91% response rate. Among those respondents (n¼ 728),
11.7% (n ¼ 85) were male, and 88.3% (n ¼ 643) were female. Ethical
approval was attained from the Institutional Review Board (IRB) (IRB-
2019-03-215) of IAU, Saudi Arabia.
3.3. Data analysis

This study applied covariance-based SEM using AMOS software to
reveal the appropriateness of the OLAS model containing five variables
and 20 items. Recent studies have also used the SEM approach to validate
the proposed model (Khan et al., 2019, 2021). Descriptive statistics were
used to determine the mean and standard deviation of the responses
toward OLAS variables. Moreover, the skewness and kurtosis were
applied to test the normality. The reliability was measured through
Cronbach’s alpha reliability test and composite reliability (CR). The
average variance extracted (AVE) was used for assessing convergent
validity. Further, the construct validity was assessed through confirma-
tory factor analysis. A Pearson correlation analysis was conducted to
measure the relationship between OLAS variables. The data analysis was
carried out using SPSS. The level of significance was fixed as 5%.
l model – OLAS.
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4. Results

4.1. Descriptive statistics

In this study, all OLAS variables showed their mean score ranging
from 3.47 to 3.89. In addition, the skewness and kurtosis values were
within the recommended range of �2, indicating that the data were
normal (George, 2011) (Table 1).

4.2. Reliability and validity of OLAS

While reviewing the reliability of the OLAS, Cronbach’s alpha values
for BECS, BES, BI, EUT, and LOs were 0.71, 0.87, 0.94, 0.86, and 0.92,
respectively. BI and LOs were observed with Cronbach’s alpha value of
>0.90 and were rated as ‘Excellent.’ BES and EUT showed their Cron-
bach’s alpha (α) value as >0.8. Those were rated as ‘Good.’ Only BECS
scored Cronbach’s alpha value of >0.7 and rated it as “Acceptable.”
Furthermore, the overall Cronbach's alpha value for all OLAS variables
was observed as 0.96, rated as 'Excellent' (George andMallery, 2003; Jain
and Angural, 2017). Furthermore, CR values were higher than the rec-
ommended value of 0.70, indicating high reliability (Henseler et al.,
2015) (Table 2).

Concerning the validity, the AVE values for all variables were
observed to be more than 0.50, denoting no issues with convergent
validity (Chin, 1998) (Table 2). Besides, factor analysis measured the
KMO value of 0.955 and Bartlett’s test of sphericity value of 13659.632
(p < 0.05), which confirmed that the sample was suitable for applying
confirmatory factor analysis. Table 3 showed that all OLAS items had a
communality value of 0.60 or above, which is recommended by previous
researchers (Field, 2009; Mertler and Vannatta, 2010). This finding
indicated that the quality of the measurements is satisfactory. The factor
loading of all OLAS items was higher than the recommended value of
0.60 (Hair et al., 2011). Five variables were extracted from the original
20 items using the Kaiser criterion and Varimax rotation. These five
variables together described 72.543 percent of the variance in health
sciences students' perceptions of online learning at a Saudi university
(Table 4). These findings reveal that the proposed survey is a reliable and
valid tool for assessing online learning among students.

4.3. Correlation between OLAS variables

Among the OLAS variables, BECS showed a significant moderate
positive relationship with BES, BI, EUS, and LOs. Also, BI showed a sig-
nificant moderate positive relationship with EUS. On the other hand, BES
showed a significant strong positive relationship with BI, EUS, and LOs.
Likewise, LOs showed a significant strong positive relationship with BI
and EUS (Table 5).

4.4. Structural equation modeling for OLAS

SEM analysis was carried out to analyze the appropriateness OLAS
model based on the gathered samples. The OLAS model is shown in
Figure 2. While evaluating the proposed model, a positive relationship is
found between each item with each variable, fluctuating from 0.943 to
Table 1. Descriptive statistics of OLAS variables.

Variables Mean Standard
Deviation

Skewness Kurtosis

Better experience for commute
students (BECS)

3.47 0.720 �0.850 1.191

Better engage students (BES) 3.70 1.025 �0.776 0.376

Better interaction (BI) 3.70 1.048 �0.701 0.205

Effective use of technology (EUT) 3.89 0.934 �0.894 0.924

Learning outcomes (LOs) 3.81 0.986 �0.824 0.691
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1.916 (p < 0.05) (Table 6). It is inferred that each item of a variable is
positively related to its corresponding variable.

Furthermore, the outcomes of the model fit indices observed the chi-
square value of 882.428 with the following features, i.e., n ¼ 728, de-
grees of freedom (df) ¼ 160, p ¼ 0.000. This chi-square value (882.428)
is found to be significant (p < 0.05). However, the recommended chi-
square value has to be non-significant (p > 0.05) to accept that the
model fits the sample data (Teo et al., 2013). Hence, the chi-square sta-
tistics failed to show a good fit for the model. Conversely, the chi-square
value is susceptible to an increase in sample size, and the probability
level seems significant. Also, it appears to be more as the count of
observed variables rises. Thus, a non-significant p-level is rare, though
the model might closely fit the observed data. In SEM, the chi-square
value cannot be considered the only model fit indicator (Teo et al.,
2013). Besides, the relative chi-square/degrees of freedom ratio
(CMIN/DF) for this proposed model is observed as 4.765, which is more
than the recommended value ranging from 2 to 5 (Paswan, 2009). Other
model-fit measures such as “goodness of fit index (GFI)”, “adjusted
goodness of fit index (AGFI)”, “comparative fit index (CFI)”, “normed fit
index (NFI)”,“incremental fit index (IFI)”, “tucker-lewis index (TLI)”, and
“root mean square error of approximation (RMSEA)”were also utilized to
evaluate the model. The outcomes of the model fit indices are described
in Table 7. The model fit indices except the chi-square value met their
respective recommended value, showing that the proposed model is a
goodness of fit with the sample data.

5. Discussion

This study intended to test the appropriateness of the OLAS model for
assessing online learning during the COVID-19 pandemic from the stu-
dents' perspectives. The results demonstrated that OLAS is a reliable and
valid tool for evaluating students' perceptions of online learning.
Furthermore, the SEM analysis proposed a model using the five variables
of the OLAS. It aimed to reveal whether those variables are appropriate
for assessing the students' perception of online learning. It is observed
that the proposed model is a good fit to measure the students' perception
of online learning. There was a positive relationship between each item
of a variable and its corresponding variable, recommending that all five
variables are potential consequences of online learning. In accord with
these results, a recent study investigated the predictors of active online
learning in the innovative learning environment using SEM analysis. It is
observed that “intelligent interaction”, “personalization”, “real-time
feedback”, “perceived ease of use”, and “usefulness of technology” have
positively influenced active online learning (Wang et al., 2021). Another
study revealed that interaction, motivation, academic integrity, and
perceived usefulness influenced the students' perception of online
learning (Bui et al., 2021). However, in this study, the variables used in
OLAS were BECS, BES, BI, EUT, and LOs. In line with this finding,
Muzammil et al. (2020) found that students' engagement positively
influenced their satisfaction with online learning. Faculty-student and
student-student interaction positively influenced online student
engagement, thereby affecting student satisfaction with online learning.
Previous studies observed that technology played a role in students'
satisfaction with online learning (Kuo et al., 2013; Alqurashi, 2019). Few
Table 2. Reliability and validity of OLAS.

Variables No. of
items

Cronbach’s
Alpha (α)

Composite
Reliability

Average Variance
Extracted

BECS 05 0.71 0.882 0.600

BES 03 0.87 0.743 0.519

BI 04 0.94 0.903 0.699

EUT 04 0.86 0.807 0.521

LOs 04 0.92 0.775 0.517

Overall 20 0.96



Table 3. Common communalities of OLAS.

Item
no.

Items Initial Extraction

BECS1 This course allowed me to have more flexibility in my
personal schedule

1.000 0.689

BECS2 This course allowed me to reduce my total travel time
to campus each week

1.000 0.776

BECS3 I felt connected to other students in this course 1.000 0.732

BECS4 I was overwhelmed with information in this course 1.000 0.691

BECS5 This course required extra effort. 1.000 0.693

BES1 The course expectations were clearly communicated. 1.000 0.798

BES2 I was more engaged in this course 1.000 0.690

BES3 I was more likely to ask questions in this course. 1.000 0.687

BI1 The amount of my interaction with other students in
this course increased

1.000 0.812

BI2 The quality of my interaction with other students in
this course was better.

1.000 0.847

BI3 The amount of my interaction with the instructor in
this course increased.

1.000 0.785

BI4 The quality of my interaction with the instructor in
this course was better.

1.000 0.823

EUT1 I was able to find course information easily at the
Blackboard.

1.000 0.761

EUT2 The resources at the Blackboard were useful. 1.000 0.736

EUT3 The technology used for this course was reliable. 1.000 0.745

EUT4 The technology used in this course interfered with my
learning

1.000 0.640

Los 1 Taking this course increased my interest in the
material.

1.000 0.701

Los 2 This course improved my understanding of key
concepts.

1.000 0.722

Los 3 This course helped me develop better communication
skills.

1.000 0.726

Los 4 I had more opportunities in this course to reflect on
what I have learned

1.000 0.756

Table 4. Factor loading for OLAS.

Items 1 2 3 4 5

This course allowed me to have more
flexibility in my personal schedule

0.734

This course allowed me to reduce my
total travel time to campus each week

0.720

I felt connected to other students in this
course

0.788

I was overwhelmed with information in
this course

0.795

This course required extra effort. 0.831

The course expectations were clearly
communicated.

0.766

I was more engaged in this course 0.645

I was more likely to ask questions in this
course.

0.689

The amount of my interaction with
other students in this course increased

0.844

The quality of my interaction with other
students in this course was better.

0.859

The amount of my interaction with the
instructor in this course increased.

0.818

The quality of my interaction with the
instructor in this course was better.

0.823

I was able to find course information
easily at the blackboard.

0.808

The resources at the blackboard were
useful.

0.777

The technology used for this course was
reliable.

0.772

The technology used in this course
interfered with my learning

0.610

Taking this course increased my interest
in the material.

0.702

This course improved my
understanding of key concepts.

0.620

This course helped me develop better
communication skills.

0.704

I had more opportunities in this course 0.693
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studies stated that perceived student learning outcome is a crucial fore-
caster of students' satisfaction with online learning (Marks et al., 2005).
to reflect on what I have learned

Eigen Value 11.82 1.43 1.26 0.73 0.63

Variance explained (%) 59.10 7.158 6.284 3.659 3.168

Total Variance explained (%) 72.543

Table 5. Correlation between OLAS variables.

Variables BECS BES BI EUS

BES 615*

BI 630* 795*

EUS 642* 760* 674*

LOs 628* 793* 770* 756*

* Significant at 0.05 level.
5.1. Contributions to the theory

This study offers valuable contributions to the theory that five vari-
ables of the OLAS model are significant in assessing the students'
perception of online learning. Based on the results, it is observed that
BECS is one of the potential variables measuring the students' perception
of online learning. This variable deals with the commute students
experience in online learning due to the COVID-19 pandemic. Commute
students not living in university-owned lodging struggle to make con-
nections outside the classroom. They transport themselves to the uni-
versity by different means. HEIs should consider those commute students
and develop more online services. Linking commute students to virtual
communities might support them to feel highly engaged with the uni-
versity campus (Kretovics, 2015). Earlier studies also discussed
commuter students' online learning experience (Galanek and Shulman,
2020; Ranga, 2020). During the pandemic, the most common response of
HEIs across the globe was to shut down their campuses and sudden shift
to online learning to aid students in enduring their higher education
(Crawford et al., 2020). Adopting online learning instead of on-campus
offers students a chance to study location independently and might in-
fluence their necessity to travel to HEIs. Thus, online learning using the
internet reduces the student’s travel time (Versteijlen et al., 2021). Be-
sides, flexibility is one of the essential benefits of online learning. The
students mostly learn at their speed and take more time to learn the
complex material. Those can retain and recall the information (CSU
Global, 2020). Online learning also needs extra effort and responsibility.
5

While studying at home, focusing is challenging as the students have no
peers to discuss what is going on and obtain help understanding a subject
(Avila, 2020).

Moreover, student engagement is vital for online education since
online courses turn students around (McCombs, 2015). It is an effective
method to boost online learning (She et al., 2021). It is closely associated
with LOs and improves them (Kim and Kim, 2021; She et al., 2021). In
online learning, students and faculty interact through internet platforms
during their classes (Dembereldorj, 2021). Stimulating interactions
through discussions is essential for retaining students' engagement in
online learning. In such discussions, faculty motivate the students to raise



Figure 2. Structural equation modeling (SEM) of OLAS.
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questions and get a response from their peers (Cao and Duru, 2020).
Besides, a clear course objective and expectations are part of course
quality and significantly affect students' satisfaction with online learning
(Ghaderizefreh and Hoover, 2018). Various researchers have analyzed
student engagement during the COVID-19 pandemic (Ali et al., 2021;
Dembereldorj, 2021; El-Sayad et al., 2021). An earlier study observed
that student engagement is one factor that significantly influenced their
success in the online learning setting (Commissiong, 2020; Muzammil
et al., 2020). The current study observed that BES is the potential variable
for assessing the students' perception of online learning. Martin and
Bolliger (2018) also confirmed that student engagement is crucial to
students' learning and satisfaction in their learning process; thus, it could
improve students' satisfaction. However, Farrell and Brunton (2020)
found that active student engagement in online learning was impacted by
factors like life load, confidence, course design, peer community, and
active instructors. Also, due to inadequate online teaching practice/-
training, some faculty members using their face-to-face teachingmethods
6

online during COVID-19 might negatively influence students' online
learning and reduce their engagement (Fazza and Mahgoub, 2021).
Consequently, the faculty members should adopt appropriate strategies
to develop their teaching practice and monitor students' engagement,
thereby achieving and sustaining online learning success.

Besides, online learning platforms permit faculty and students to
quickly share their viewpoints through appropriate tools (Wut and Xu,
2021). The participants can use those platforms to discover existing ev-
idence, resolve their issues, and reveal responses based on “student-to--
faculty” and “student-to-student” interactions (Wut and Xu, 2021).
Furthermore, student-student interaction is vital for students' satisfaction
and academic achievement in online learning, allowing students to share
their ideas in group tasks (Kurucay and Inan, 2017). A recent study stated
that student-to-faculty interaction in online education promotes students'
engagement and influences students' learning performance (Sun et al.,
2022). It also significantly influences the students' satisfaction (Lin et al.,
2017; Kuo et al., 2014). Kuo et al. (2013) revealed that student-to-faculty



Table 6. Regression weights.

Items Path Constructs/
Variables

Estimate Standard
Error

Critical
Ratio

p-value

BECS1 <— BECS 1.000 p <

0.05*BECS2 <— BECS 1.046 0.507 11.785

BECS3 <— BECS 1.329 0.340 11.787

BECS4 <— BECS 1.916 0.796 11.758

BECS5 <— BECS 1.671 0.970 11.787

BES1 <— BES 1.000 p <

0.05*BES2 <— BES 1.033 0.040 26.032

BES3 <— BES 1.053 0.039 27.266

BI1 <— BI 1.000 p <

0.05*BI2 <— BI 1.034 0.028 37.416

BI3 <— BI 0.987 0.027 36.942

BI4 <— BI 1.008 0.029 34.830

EUT1 <— EUT 1.000 p <

0.05*EUT2 <— EUT 1.539 .097 15.896

EUT3 <— EUT 1.392 .088 15.832

EUT4 <— EUT 1.579 .099 15.902

Los 1 <— Los 1.000 p <

0.05*Los 2 <— Los .943 .027 34.708

Los 3 <— Los 1.035 .030 34.750

Los 4 <— Los .974 .033 29.338

* Significant at 0.05 level.

Table 7. Model fit indices.

Model fit indices Obtained value Recommended value

Chi-square 882.428 (p< 0.05) p > 0.05 (Teo et al., 2013)

Chi-square/degrees of
freedom

4.765 2 to 5 (Paswan, 2009)

GFI 0.972 �0.90 (Byrne, 2001; Kline,
2011)

AGFI 0.961 �0.80 (Byrne, 2001; Kline,
2011)

CFI 0.973 �0.90 (Byrne, 2001; Kline,
2011)

NFI 0.964 �0.90 (Byrne, 2001; Kline,
2011)

IFI 0.974 �0.95 (Schreiber et al., 2006)

TLI 0.950 �0.95 (Schreiber et al., 2006)

RMSEA 0.042 <0.05 (Teo et al., 2013)
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interaction and student-content interaction were significant forecasters
of student satisfaction with online courses, though student-student
interaction failed to contribute. An earlier study also observed that
student-student interaction was negatively related to student satisfaction
with online courses (Arbaugh and Rau, 2007). Muzammil et al. (2020)
found that faculty-student and student-student interactions positively
influence student engagement in online learning. Also, student engage-
ment positively influenced student satisfaction with online learning.
Quality feedback and answers from faculty are equally significant for
online learning (Coll et al., 2014). It is recommended that faculty often
boost their students to maintain energetic interactions with them and
peers in the online classroom environment through various channels
(Wut and Xu, 2021). From these statements, the “student-to-faculty” and
“student-to-student” interaction is vital for successful online learning,
contributing to their student’s learning experiences. This study also
found that better interaction between “student-to-faculty” and “stu-
dent-to-student” is a significant factor in assessing the students' percep-
tion of online learning.
7

On the other hand, using information technology is essential to boost
the triumph of online learning during the COVID-19 pandemic (Kuma-
lawati et al., 2021). Further, online teaching and learning were encour-
aged by the steadiness of the actions through digital tools, such as
Blackboard. Accordingly, Saudi HEIs use the most commonly used
e-learning platform, i.e., Blackboard. This educational practice provides a
more flexible experience through consistent communication tools
(Alshaikh et al., 2021). Students were satisfied with Blackboard due to
the enhanced content availability, chances for communication and
interaction, and ease of use (Al Hassan and Shukri, 2017). Khafaga
(2021) revealed that both the “English as a foreign language (EFL)”
faculty and students had positive attitudes over the usage of Blackboard
during COVID-19. A study conducted in Saudi Arabia found that 67% of
students were satisfied with using the Blackboard system in a distance
education environment. 57% of students agreed that the Blackboard
system enclosed all their educational needs during distance education
(Alshaikh et al., 2021). As online learning is encouraged by using the
Blackboard system in Saudi HEIs, it is essential to reveal the students'
perception of using technology (i.e., Blackboard) during online learning.
Accordingly, this study also observed that assessing the effective use of
technology from the students' perspectives is vital in online learning.
Moreover, technology infrastructure, internet speed, and access affect
perceived enjoyment (satisfaction), affecting students' online learning
intentions (Maheshwari, 2021). This COVID-19 pandemic led the higher
education system to boost the technological infrastructure and their
utility among faculty and students community with adequate training
and support, thereby overcoming the challenges encountered in the
future. Besides, a recent study found that motivation significantly
impacted students' perceived ease of use of digital educational technol-
ogy for online learning during the COVID-19 lockdown. If the students
are motivated, their perception of digital educational technology for
online learning will be higher (Khan et al., 2022). Thus, HEIs should
emphasize the motivation among students toward technology use.

Considering the growing utility of online education, it is significant to
evaluate the LOs of students who experience online learning. While
compared to traditional face-to-face learning, online learning was highly
satisfying and attained better LOs (Morton et al., 2016; Dooley et al.,
2018; Green et al., 2018; Riddle and Gier, 2019). Bernard et al. (2014)
stated that students performed better with online learning than with
traditional learning, and this observation might be due to the enhanced
course completion students' motivation and satisfaction. Student moti-
vation, classroom interaction, and course structure affect the students'
Los (Baber, 2020). Wells et al. (2008) found that using technology in the
educational environment helps attain LOs. Another study stated that
student-student interaction, student-content interaction, and
student-teacher interaction are vital aspects influencing the LOs in online
education (Li et al., 2022). Martin and Bolliger (2018) found that stu-
dents' engagement is related to positive LOs. During the COVID-19
pandemic, the course structure of online courses should be designed to
meet the demands of online learning, thereby improving the students' LO
(Martin et al., 2018). A recent study stated that constructive LOs influ-
ence students' satisfaction. Perceived LO in online learning is directly
proportional to the students' satisfaction during the COVID-19 pandemic
(Baber, 2020). Hence, revealing the LOs attained through online learning
is crucial based on the course content. This study also observed the LOs as
a critical factor in measuring the students' perception of online learning.
HEIs must follow uniform guidelines to develop LOs for online courses,
which would be helpful in future pandemics.

5.2. Practical implications

This study derived the OLASmodel to capture students' perceptions of
online learning. It would be beneficial to reveal the commuter students'
experience and students' engagement and interaction during online
learning. In addition, it aids in understanding how effectively they use
the technology for online learning and the extent to which the students
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achieved the LOs of online courses. Such student feedback may prompt
instructors and policymakers to focus on OLAS variables, improving
online education quality. Further, it supports them in strengthening the
online learning environment to overcome the encounters in future pan-
demics. It also aids them in arranging more training programs to further
enhance faculty members' knowledge and skills in handling the online
learning environment, thereby sustaining online learning success.

5.3. Limitations and recommendations

This study is limited to a single public university covering only health
science students. Further research is warranted to cover all students of
various programs offered at Saudi Universities to generalize the findings.
The survey used in this study can also include a global item measuring
overall students' satisfaction with online learning. The influence of five
variables of OLAS on the overall students' satisfaction can be measured.
As this study focused on revealing the variables that fit to assess the
students' perception of online learning, future studies can be conducted
with an equal sample size of male and female students to measure the
impact of gender on students' perceptions of online learning, especially
during the pandemic. Also, factors affecting the students' satisfaction
with online learning during the pandemic can be further measured in the
Saudi Arabian context.

6. Conclusion

This study proposed an OLAS model and revealed its appropriateness
in evaluating the students' perception of online learning during the
COVID-19 pandemic. Using the SEM analysis, it is concluded that the
proposed OLAS model is fit enough to assess the students' perception of
online learning. The variables of OLAS include BECS, BES, BI, EUT, and
LOs. Those variables enable the policymakers to assess the students'
perception of online learning during the pandemic, thereby developing
suitable strategies to enhance the quality and success of online learning
and enhance their readiness to face future pandemics.
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