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ARTICLE INFO ABSTRACT

Keywords: The purpose of this study is twofold. Firstly, this study seeks to better understand students’
Covid-19 lockdown learning experience, through scholastic achievement and secondly, this study analyses students’
Satisfaction

use of autonomous learning strategies, namely satisfaction, self-efficacy, social interactive
engagement and study engagement in digital learning amidst the Covid-19 lockdown. While
Malaysia grapples with a growing number of Covid-19 cases, the underlying toll of the pandemic
has hit the youth hard with many mental health concerns and this has affected their learning. The
nurturing of autonomous learning strategies especially during the Covid-19 confinement is crit-
ically needed to assist this vulnerable group. Although there is a plethora of studies given stu-
dents’ use of autonomous learning strategies towards scholastic achievement during the Covid-19
lockdown internationally, studies in the Asia region are still rudimentary. This study investigated
316 university students from targeted universities in Malaysia. Responses were gathered from an
online survey. Data were analysed using Partial Least Squares-Structural Equation Modelling
(PLS-SEM), a second-generation multivariate statistical approach to assess the outer model and
inner model that displays the relationships between the constructs. The results of this case study
reported that student interactive engagement (p = 0.348, t = 5.45) and study environment
(B = 0.314, t = 4.81) have a significant impact on students’ scholastic achievement during the
lockdown. Remarkably, new insights are uncovered in this paper revealing no relationship be-
tween self-efficacy and satisfaction with students’ scholastic achievement. Possible explanations
surrounding why satisfaction and self-efficacy were suppressed by the lockdown are discussed.
The outcomes of this study provide key insights that may assist students to condition their minds
to use autonomous learning strategies in digital learning to enhance their scholastic achievement.

Self-efficacy
Interactive engagement
Study environment
University students

1. Introduction

On March 11, 2020, the World Health Organisation (WHO) declared Covid-19 as a ‘pandemic’. Coronavirus disease (COVID-19) is
an infectious disease caused by the SARS-CoV-2 virus. This pandemic has challenged the community of Higher Education Institutions
(HEIs) which resulted in universities being shut down globally, forcing 1.2 billion learners to transition into remote digital learning
[1]. Digital learning refers to a synchronous and asynchronous learning environment that uses a computing device and Internet
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technologies [2]. For many of these institutions, faculty members and students were suddenly thrust into an uncharted, unplanned,
unwanted, and fraught experiment of remote digital learning during this Covid-19 confinement. They faced the effect of the sudden
shift from face-to-face learning to digital learning which has now become commonplace in the higher education learning setting. In
line with this notion, many HEIs have expressed their concern over the student’s scholastic achievement, especially for those who do
not have proper Internet access and connectivity during the Covid-19 confinement [3]. In the aspect of scholastic achievement, there
have been mixed findings where several authors reported an increase in students’ scholastic achievement during Covid-19 [1,4], and
several scholars revealed a decrease in students’ scholastic achievement [5,6]. Furthermore, the 2020 Global Benchmark Study on the
State of Student Success and Engagement in Higher Education Report stated that American students are falling behind in their studies
by 70%, students in the Asia Pacific region by 75%, and students in Europe, the Middle East, and Africa region by 65% since the start of
the pandemic [6]. A possible reason for this is that students around the world surveyed during Covid-19 lockdowns have reported
increased stress, anxiety, and worries, as well as boredom, frustration, and a lack of motivation [7,8]. Malaysia has an estimated
population of approximately 33 million. As of July 11, 2021, Malaysia reported 87,841 cases, 742,297 recovered cases, and 6158 death
cases (Ministry of Health Malaysia, 2021). The Covid-19 incidence in Malaysia is reported to be highest among youths aged 20-29
years [9]. While Malaysia grapples with a growing number of Covid-19 cases, the underlying toll of the pandemic has hit the com-
munities hard as many people struggle with job insecurities and mental health concerns. Youth are considered vulnerable people with
many mental health concerns [10,11].

Students who were falling behind in their studies the most were from the Asia Pacific region. According to this, although there has
been a plethora of studies on students’ scholastic performance during Covid-19 globally, very few empirical studies surrounding this
phenomenon in the context of Asia have been published. Literature dedicated to understanding how Asian students’ satisfaction and
use of autonomous learning strategies in digital learning during the Covid-19 lockdown has impacted their scholastic achievement is
still under development [12-14]. For example, [15] discovered that learners in Indonesia had poor skills related to learning autonomy.
Likewise, previous research has found similar findings whereby university students in other Asian countries exhibit limited use of
autonomous learning strategies [16-19]. It could be postulated that autonomous learning autonomy was not yet common among Asian
students.

The unfolding of the Covid-19 pandemic has demonstrated a great impact on the trajectory of learning around the world, where
autonomous learning is seen to be the new norm now and post-pandemic. Students have experienced changes in their learning habits
and routine. Autonomous learning strategies are critical to the successful implementation of autonomous learning goals and the
development of student’s ability and motivation for autonomous learning. Previous research has shown that autonomous learning
improves students’ grades and academic performance. According to some studies, autonomous learning strategies have a significant
impact on student’s academic achievement and learning performance [20,21]. According to the researchers, students who have strong
autonomous learning skills are more likely to succeed in both classrooms and online learning [22,23]. According to one study by Xie
[24]; the experimental group using autonomous learning strategies outperformed the control group using live broadcast and recorded
video learning materials. As a result, autonomous learning strategies are positively related to improved student performance. These
studies and the development of appropriate learning strategies are especially important in the COVID-19 pandemic to ensure good
performance in e-learning environments [24,25]. Autonomous learning involves not only the motivation to take charge of one’s
learning but also the ability to do something beneficial independently [26]. O’Malley and Chamot [27] developed three types of
autonomous learning strategies, namely metacognitive strategies, cognitive strategies, and social-affective strategies. While many
kinds of research have examined cognitive and metacognitive strategies, there is still a dearth of research investigating autonomous
social-affective strategies during Covid-19 confinement [28,29]. Social-affective strategies are self-motivating strategies driven by a
different set of mental and behavioural mechanisms. These strategies assist students to attain emotional resilience to improve their
learning capacities. Examples of social-affective strategies include self-efficacy, interactive engagement, and study environment.
Self-efficacy refers to students’ perception and belief of their ability to confidently complete tasks assigned to them. As such, students’
learning beliefs can influence their scholastic achievement [30]. Student engagement is the degree of attention, interest, and dedi-
cation that students display when they are learning. Student engagement gives a glimpse of students’ motivation and learning progress
as learning improves when students are inquisitive, interested, and inspired. Student engagement online is paramount to successful
learning [31]. Moreover, students’ study environments should be organised, quiet, and relatively free of visual and auditory dis-
tractions. Successful learners are sensitive to their physical learning environment, adjusting as deemed necessary to create conducive
learning spaces [2]. Moreover, to measure students learning experiences in digital learning, their satisfaction is known to be an
important element as they are the ones receiving the services. Satisfaction with students learning experiences emphasizes the
recognition of organising and coordinating academic and social activities [13].

The current study contributes to the body of knowledge examining COVID-19’s impacts on the higher education market. Few
studies have examined how the distressing COVID-19 context may influence university students’ learning strategies. Investigating the
connections between students’ learning strategies and the impact of COVID-19 on their performance capacity is crucial in addition to
the aforementioned goals. The study’s context will also help expand the body of literature on the area of Asian students as recent
studies have confirmed that Asian students continue to demonstrate poor levels of autonomy in their learning. Thus, this study seeks to
better understand students’ learning experiences through the use of autonomous learning strategies, specifically satisfaction, self-
efficacy, social interactive engagement, and study engagement and its impact on their scholastic achievement in digital learning
amidst the Covid-19 lockdown.
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1.1. Research questions
With these nuances under consideration, this research study aims to answer two main research questions.

RQ1: To what extent does students’ satisfaction positively predict their scholastic achievement in digital learning during the Covid-
19 confinement.?

RQ2: To what extent does students’ self-efficacy positively predict their scholastic achievement in digital learning during the Covid-
19 confinement?

RQ3: To what extent does students’ interactive engagement positively predict their scholastic achievement in digital learning
during the Covid-19 confinement?

RQ4: To what extent does students’ study environment positively predict their scholastic achievement in digital learning during the
Covid-19 confinement?

To answer these research questions, the study examines students’ satisfaction through their experience in digital learning as a result
of the Covid-19 lockdown and explores the potential impact of different autonomous learning strategies on the scholastic achievement
of students.

2. Literature review
2.1. Context of digital learning during the Covid-19 pandemic

The COVID-19 pandemic has shifted the education sector away from physical education and toward e-learning and internet
platforms. E-learning is not a new concept in the HEI system. It was used before the pandemic, but not on a large scale. Nevertheless,
educators grappled with online digital delivery when the Covid-19 lockdown took place. Although generally, many students adapted
fast to the new ways of learning, the change to digital learning was a new experience. As the education sector seeks alternatives to
lockdown and home quarantine, video and teleconferencing platforms have gained significant traction. Google Classroom, Zoom,
Webex, and Microsoft are all part of the platform. These technologies enable the HEI community and the general public to improve
teaching and learning. Since the learning environment was digitalized, Higher Education Institutions (HEIs) had to consider the el-
ements involved in the digital learning ecosystem such as instructors, students, teaching materials, and technology. Therefore, HEIs
around the world adjusted their curricula by adopting relevant technologies and systems, prepared learning and staff resources, set
systems and infrastructure, and established new teaching protocols, to name a few.

2.2. Social-affective strategies in digital learning

Several scholarly pieces of research revealed that autonomous learning involves self-motivated strategies to drive a smooth
learning progression [18,26,32]. Social-affective strategies are the displayed behaviour during learning activities that involves
self-motivation, cooperation, and communication, among others [26]. Social-affective strategies have been found to exhibit positive
correlations with students’ scholastic achievement [33].

2.2.1. Self-efficacy

Self-efficacy is a social-affective learning strategy that involves the ability of an individual to confidently execute their tasks with
controlled emotions necessary to succeed in a particular situation [34]. In the learning context, self-efficacy can have an impact on
student learning behaviour and motivation [2]. Self-efficacious students have a motivated mindset and can display the right learning
behaviour by eliminating unwanted emotional reactions, resulting in less academic stress [35]. On the contrary, students who are low
in self-efficacy do not have much confidence in their ability to achieve and tend to see tasks as difficult or give up easily when setbacks
happen. Past studies have demonstrated a strong linkage between self-efficacy and students’ scholastic achievement [30,35]. In-
dividuals with high self-efficacy have overall high self-esteem which indirectly affects the perception and individual awareness of their
ability [36]. Although it is a known fact that self-efficacy in the academic context is believed to be one of the most important
non-intellective predictors of achievement [30], it is important to test this construct again to examine how this construct works with
academic achievement amidst the Covid-19 confinement.

2.2.2. Social interactive engagement

For tertiary education, student engagement is recognised as an important yardstick and indicator of the quality of the student
experience. Trowler [37] defines engagement as involvement in an activity that requires cognitive activities and feelings which result
in measurable outcomes. In a digital learning context, students’ attitudes and choices may be greatly affected by social-interactive
engagement, including factors such as social connections and interactions with educators and peers. Effective online student
engagement occurs from these three interactions: learner-to-learner interaction, learner-to-content interaction, and
learner-to-instructor interaction [38]. Many studies showed that there is a significant positive effect between student engagement and
scholastic achievement [12,23,39]. Interestingly, literature has reported that students who preferred face-to-face learning demon-
strated lower engagement in their online classes which resulted in poor achievement [12,39].
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2.2.3. Study environment

Since the Covid-19 lockdown, students have been required to take online classes from a different location instead of their regular
classrooms. This led students to adapt to the new study environment to study and take on their online classes. The physical condition of
the study environment is important because a healthy, comfortable, and conducive environment can help improve students’ perfor-
mance [18]. A private space may help to decrease the noise level perceived by the students and, it may also help to improve their
academic performance while taking online classes at home. Research has shown that the study environment does have a significant
impact on students’ scholastic achievement because an ergonomically designed study area for online classes, such as quiet space, and
temperature-controlled rooms, to mention a few, can help improve the students’ scholastic achievement [40]. Unfortunately, many
home study environments are not conducive enough to focus on studies as they are often shared spaces [8]. A global study reported
that more than half of students did not have a quiet place to study [7].

2.2.4. Satisfaction

Student satisfaction is an important indicator that cannot be measured through course evaluations and grades. In the context of a
digital learning setting, the degree of student satisfaction during the lockdown plays a vital role as student satisfaction is a success
indicator of digital learning. When satisfaction is manifested in students’ feelings, their attitude towards the learning activities is
positive. A positive perception of technology tends to affect students’ satisfaction with the course in a digital environment. There are
noticeable discrepancies in student satisfaction levels between online and in-person classes. One study reported that 62.9% of students
were more satisfied with online teaching than the face-to-face method, and 92.9% of students reported that were more enthusiastic
about online learning than traditional learning [41]. Another study found by Tratnik [42] indicated that students who took the course
in person were typically more satisfied with the course on several dimensions than their online counterparts. Students in this study
displayed high dissatisfaction when they experienced barriers to online classes. For example, when students could not ask their lecturer
questions during online classes, experienced limited internet access, and had difficulties with online group discussions [5]. Several
other studies described a high-level dissatisfaction among students as most of them were dissatisfied with the implementation of virtual
learning mode during the pandemic and still preferred face-to-face delivery [5,43,44]. Nevertheless, some researchers reported a
positive attitude towards the change during the pandemic indicating that students adapted fast to digital learning [1,40].

Since Covid-19 has caused the largest online movement in the history of education, it is paramount to examine the level of student
engagement, self-efficacy, student study environment, and satisfaction with the scholastic achievement of students during Covid-19
confinement. Such context presents an opportunity to examine these constructs given that autonomous learning strategies are a
crucial layer of importance during learning. In light of the aforementioned, the following hypotheses were constructed to examine the
relationship between satisfaction, self-efficacy, engagement, environment, and scholastic achievement.

Hypothesis 1 (H1). Satisfaction positively predicts the scholastic achievement of university students in digital learning during the
Covid-19 confinement.

Hypothesis 2 (H2). Self-efficacy positively predicts the scholastic achievement of university students in digital learning during the
Covid-19 confinement.

Hypothesis 3 (H3). Student interactive engagement positively predicts the scholastic achievement of university students in digital
learning during the Covid-19 confinement.

Hypothesis 4 (H4). The study environment positively predicts the scholastic achievement of university students in digital learning
during the Covid-19 confinement.

3. Method
3.1. Design of the study

This research adopted a positivist philosophy and deductive approach because it develops the hypothesis based on existing theory
and formulates the research approach to test it. This study employed a survey research design approach involving university students
from several large higher education institutions in urban areas in Malaysia as measured by physical infrastructure, faculty and staff,
and student enrollment. Despite criticism, self-report instruments are still considered important instruments in the study of educational
psychology research [45]. This study aims to examine students’ experience and views about digital learning through the influence of
satisfaction, self-efficacy, engagement, and environment on university students’ scholastic achievement during the Covid-19 lock-
down. Survey research was employed because it can accurately and systematically describe a population, situation, or phenomenon.

3.2. Sampling frame

The unit of analysis was university students located in urban areas in the central region of Malaysia. Data was gathered from a
single university. However, with 35 campuses in Malaysia, this university has the largest student population in Malaysia. Only the
central region of Malaysia was studied for this study. Malaysia’s central region includes the state of Selangor as well as the federal
territories of Kuala Lumpur and Putrajaya. Since there is no campus in Putrajaya, the students were chosen from all campuses in the
central region which includes three campuses from Selangor and one campus from Kuala Lumpur. Convenience sampling was used
because it draws from a source that is easily accessible to the researcher or those in charge of the assessment. The sample size was
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calculated using G power software using a significance level of 0.05 with a confidence level of 95%. The G Power software which is
based on the complexity of the framework suggested a minimum sample of 129. Nevertheless, it has been suggested that the sample
size rule of thumb should be more than 200 [46]. Moreover, Saunders et al. [47] argued that a sample size of 300 is sufficient to
represent a large population. Since there is no specific rule of thumb for sample size, any sample of more than 300 was considered
sufficient. The finalised instrument was created using a Google Form and distributed to the targeted sample through electronic
channels. Ethical considerations before data collection are pertinent to research ethics in data collection. It refers to the ethical
practices of how data is collected, stored or shared. Thus, for this research, a formal written request was acquired before administering
the survey. Ethical approval from the Research Ethics Committee (REC) from UiTM [REC/11/2021 (MR/896)] and informed consent
from participating respondents was obtained for the research. Consequently, the finalised instrument was then distributed to the
targeted sample through a web-based method in May 2021.

3.3. Instrumentation and constructs

The questionnaire items were adapted from multiple validated sources from Hung et al. [48]; Abramenka [49] and Sun et al. [50]
accordingly to explore students’ perceived views on online learning and teaching. The dependent variable of the study comprised
subjective measures of scholastic achievement that were measured using a ten-point scale based on a composite score from perceived
items in the questionnaire. In this questionnaire, a total of 36 items were used to assess satisfaction, self-efficacy, social interactive
engagement, study environment and scholastic achievement. A 10-point Likert scale was used to increase accuracy. The 10-point
survey scale gives a much broader spread of the options to the customers and yields clear indicative results.

The four independent components that can be used to predict outcomes are: (i) satisfaction with online learning, (ii) online learning
self-efficacy, (iii) social interaction involvement in online learning, and (iv) online learning environment. This survey was conducted
online using a survey technique due to the current Covid-19 scenario (i.e., surveymonkey.com). Students were asked to rate the item
responses for these variables on a ten-point Likert scale (1 being extremely low and 10 being very high) in order to convey their
opinions. By soliciting the helpful opinions of three subject-matter experts, the content validity of the instrument was once again
confirmed. Before the data-gathering procedure, all of their opinions were considered.

3.4. Data analysis technique

Partial Least Squares-Structural Equation Modelling (PLS-SEM), a second-generation multivariate statistical approach was
employed to analyse the outer model, also known as the measurement model (the interaction between the latent variables and their
observed indicators) and inner model, also known as structural relationships (the associations between the independent variable and
dependent variable) in the same data analysis. This statistical technique can explain the relationship between multiple variables and
can examine a series of dependent relationships simultaneously. Moreover, the application of this analysis would determine the
measurement error to be analysed and factor analysis to be combined with hypotheses testing. The operationalisation was performed
for the independent constructs, namely satisfaction, self-efficacy, social interactive engagement, and environment, and if these var-
iables can lead to scholastic achievement online during the Covid-19 confinement. The questionnaire that was developed in this study
was based on extant literature with scales adapted from prior validated sources to ensure that a comprehensive list of measures was
included [48,49,51].

4. Results
4.1. Data cleanup and preparation

A total of 382 students responded to the questionnaires. The questionnaires did not suffer from missing values because all items in
the web survey form were set to ‘required’. The gender split was 39.0% (N = 149) male pupils and 61% (N = 233) female students.
According to the level of study, there were 57.9% (N—N=221) degree-seeking students, 27.2% (N = 104) diploma students, and 14.9%
(N = 57) postgraduate students. These students represented 37.2% (N = 142) and 62.8% (N = 240) respectively from the science and
non-science fields. The data from the questionnaires were then exported to SPSS to run an outlier analysis using Mahalanobis Distance.
Outliers happen when respondents answer the questionnaire in an extreme manner. Thus, outliers must be identified and removed
before running PLS-SEM [52]. Out of the 382 data records, 63 outliers were identified and removed. Therefore, 319 cleaned data were
used to analyse in SmartPLS 3.0.

Before the data were analysed in SmartPLS, the normality of data was assessed using multivariate kurtosis Mardia’s coefficient
evaluation instead of univariate normality. The results of the normality assessment where Mardia’s multivariate kurtosis (f = 36.08,
p < 0.001) indicated that the data distribution was non-normal. The cut-off value for kurtosis is +7 [53] where values beyond the
cutoff points give the researchers a green light to proceed with SmartPLS which is a non-parametric software. Taking this into account,
the PLS approach was therefore considered more applicable for this study. Since PLS-SEM does not assume the data to be normally
distributed, it relies on a nonparametric bootstrap procedure to test coefficients for their significance [52].

4.2. Measurement model assessment

The reliability and validity of constructs are measured to ensure their inclusion suitability in the path model. To evaluate the
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convergent validity of reflective constructs, the outer loadings and average variance extracted (AVE) were evaluated. The rules of
thumb to accept factor loading of items vary across the literature. This study considered accepting factor loading of 0.6 and above with
an AVE value of >0.6 [54]. Additionally, Table 1 show all AVE values achieving the desired value of 0.5 and higher [52].

Although the traditional criterion for internal consistency is Cronbach Alpha (CA), recent research -reported that it is more
appropriate to apply composite reliability as a measure of internal consistency reliability due to the limitations of Cronbach Alpha. The
CA assumes that all indicators are equally relevant to the configuration, the items are not weighted, so the CA is less accurate, sensitive
to the number of items in the configuration, and internally consistent. It tends to underestimate reliability [55]. The recommended and
acceptable composite reliability value is between 0.70 and 0.90 [55].

Subsequently, to assess the extent to which the indicators are empirically different from other constructs, HTMT (Heterotrait-
Monotrait) ratios were employed to evaluate the discriminant validity among indicators [55]. Table 2 shows the HTMT values ob-
tained and as observed, they were all below 0.85 [56] and 0.90 [57], indicating that no issue of discriminant validity was found.

4.3. Structural model assessment

After evaluating the measurement model, it was then proceeded with testing the path model for significance which requires the
application of bootstrapping routine. Therefore, with a suggested of 5000 bootstrap samples [52], the path coefficient assessments are
performed and presented in Table 3. The constructs of engagement and environment were found to have a t-value >1.645, with a 0.05
level of significance. The path coefficient (p) values showed that the most important predictor is engagement (f = 0.348), followed by
environment (§ = 0.314), satisfaction (f = 0.129), and lastly self-efficacy (p = 0.004).

The coefficients of determination (R?) were also evaluated primarily for prediction purposes. In general, R? values of 0.25, 0.50,
and 0.73 for target constructs are considered weak, medium, and substantial, respectively [58]. The R? value was 0.508, suggesting
that 50.8% of the variance in scholastic achievement can be explained by the studied constructs. Therefore, from a prediction
standpoint, one might consider the model in this study to be parsimonious.

5. Discussion

This research investigated the use of autonomous learning strategies among university students and their overall learning expe-
rience during the Covid-19 confinement after the sudden shift from face-to-face learning to digital learning at one of the universities in
Malaysia. Although university students are expected to be proactive and engaged when they are online, literature seems to suggest that
university students around the world are falling behind on their studies by more than 60% [6]. The hypotheses developed in this study
have contributed towards answering the research questions. Overall, the results from the study suggest that two (2) out of four (4)
constructs, namely student interactive engagement and environment have a positive relationship with scholastic achievement with
their t-values above 1.645 at 95% confidence, while satisfaction and self-efficacy have no relationship with students’ scholastic

Table 1
Indicator reliability analysis.

Construct Item Loading  AVE CR VIF

Satisfaction I am satisfied with the online learning platform being used currently 0.772 0.662 0.899 1.911
1 am satisfied with the influence of online learning on my understanding of the subject matter ~ 0.821 2.456
The knowledge I gained from online learning was as good as face-to-face learning. 0.843 2.515
I will gladly take another online course. 0.785 2.192
I like the idea of online leaning. 0.845 2.411

Self-Efficacy 1 feel confident in performing the basic functions of online platform 0.864 0.733 0.832 2736
I feel confident in my knowledge and skills of online platform. 0.883 3.156
I feel confident in using online platform to effectively communicate with others. 0.872 3.014
1 feel confident in- using the Internet (Google, Mozilla Firefox) to find or gather information for ~ 0.811 2.235
learning.
I feel confident in studying to operate in online platform. 0.847 2.503

Engagement I acquire knowledge through interacting with other students during online learning. 0.780 0.667 0.809  2.365
I acquire useful knowledge through interacting with my lecturers during online learning. 0.828 2.638
I am fully engaged in online learning to learn more than what is required of me. 0.805 2.741
I am interested to do online learning as there is lots of interaction and engagement activities. ~ 0.853 3.157
Online learning is a great platform to communicate with others. 0.814 2.479

Environment I learn online in a comfortable physical environment. 0.892 0.721 0.811 3.060
1 know in what place I can learn the most efficiently when learning online. 0.841 2.289
I set my online learning environment in a place where I have minimal distractions. 0.866 2.563
I am very comfortable with my online study environment. 0.793 1.601

Scholastic My grades are better when I use online platform compared to face to face. 0.867 0.675 0.812  2.890

Achievement

T have a better exam pass rate when I use online platform as compared to face to face resources. 0.852 2.596
My individual work at university is better after I learn using online platform. 0.833 2.186
My group work at university is better after I learn using online platform. 0.693 1.586
My academic performance has improved since using online platform. 0.851 2.347

Note: SA23 was deleted due to low loading.
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Table 2
Discriminant Validity Evaluation using Heterotrait-Monotrait ratios.

Scholastic
Achievement Engagement Environment  Satisfaction  Self-Efficacy

Scholastic Achievement

Engagement
Environment
Satisfaction
Self-Efficacy
Table 3
Hypotheses testing.
Hypothesis Std Beta Std t-value p-value Decision
Error
H1 Satisfaction - > Scholastic Achievement 0.129 0.073 1.776 0.076 Not Supported
H2 Self-efficacy - > Scholastic Achievement 0.004 0.057 0.050 0.96 Not Supported
H3 Engagement - > Scholastic Achievement 0.348 0.064 5.45%* 0.00 Supported
H3 Environment- > Scholastic Achievement 0.314 0.065 4.81%* 0.00 Supported

Note: **p < 0.05.

achievement.

Although it was hypothesized in this study that there is a positive relationship between the constructs of student satisfaction and
scholastic achievement during the Covid-19 confinement, the findings showed that satisfaction has a negative relationship with
students’ scholastic achievement. Thus. H1 was not supported. One possible explanation is that it was a significant challenge for many
Higher Education Institutions (HEIs), particularly for educators and students who were new to online or digital learning. Many ed-
ucators lacked sufficient knowledge, and there was a lack of guidance and support on how to engage or conduct interactive lectures
online, resulting in unsatisfactory learning experiences [44]. Another study found similar results, with students expressing high
dissatisfaction with digital learning during Covid-19. Dissatisfaction could be expressed as a result of a lack of access to resources or
technological requirements, resulting in disconnected students [5]. Another possible reason for the negative relationship is that
students were not prepared for the sudden change of learning mode which made them have a strong inclination towards face-to-face
courses leaving students dissatisfied with the implementation of virtual learning mode during this pandemic lockdown [43].
Contrariwise, Gonzalez and associates found that students with a positive mindset were able to leverage the Covid-19 confinement to
improve their learning strategies and form good learning habits, thus improving their learning experience [23]. This finding postulates
that students who can condition their minds with the right motivation can progress forward in their learning smoothly. Furthermore,
educators and management of the higher education institutions need to constantly engage with students to understand their difficulties
and challenges to add more value to student learning.

Although prior research appears to indicate a positive relationship between students’ self-efficacy and academic achievement [30,
35], the results of this study indicate the opposite. With this, H2 was not supported. The fact that high self-efficacious students can
demonstrate better academic achievement because they are aware of their ability makes this finding particularly intriguing [59]. The
study’s findings are consistent with other findings in the literature that show how the learning environments of students can affect their
self-efficacy perceptions and academic performance outcomes [30]. According to a study conducted in Australia, students who are
enrolled in classes during the COVID-19 outbreak run the risk of having negative effects on their subject grades and academic
self-efficacy. Due to the effects of COVID-19-related changes, university students might also hold particular beliefs about their ability
to perform. Students felt that the modifications made to their learning environment as a result of COVID-19 had a negative effect on
their ability to perform well [30]. However, among the possible explanation for this negative finding is the high emotional stress
among students during the Covid-19 lockdown. In Malaysia, with perils mounting by the effects of the Covid-19 confinement, uni-
versity students are facing even more challenges in learning, such as maintaining concentration, managing their learning, and
organising their learning without the usual support from their lecturers [2]. A leading newspaper in Malaysia revealed that approx-
imately 30% of young adults in Malaysia facing increased pressure and varying degrees of anxiety due to the pandemic [60]. Higher
anxiety levels are associated with more negative emotional expression and lower academic self-efficacy among students [61].
Furthermore, another study revealed that university students are frequently overconfident in their self-efficacy beliefs [62]. One
possible explanation for this negative finding is that, in the face of the pandemic, students’ perceptions of the COVID-19’s potential
effects and their decisions regarding how to approach their academic work were influenced by their self-efficacy beliefs. This finding
also suggests that university students lack the use of learning strategies because they rely heavily on the educators for guidance and
support. This may indicate that university students lack self-regulation. This new finding offers initial evidence of the low self-efficacy
suppression among university students in Malaysia. Educators can play a role in boosting students’ self-efficacy with credible
communication, support, feedback, and guidance.
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Student engagement in this study was found to be the most important predictor of students’ scholastic achievement during the
lockdown period. As a result, H3 was shown to be true. The finding from this study resonates with the findings from the literature
where student engagement is positively linked with students’ scholastic achievement [12,63]. Students invest their time and energy in
learning when they are engaged. As a result, student engagement affects how they learn and how well they do in school. For instance,
Lin and colleagues’ research from 2017 found that students’ satisfaction and perceived progress were significantly influenced by their
level of engagement with the course material. The three relationships between learners—learners to learners, learners to content, and
learners to instructors—are what lead to effective online student engagement, according to prior research [38]. Based on the findings
of this study, it was observed that learner to learner produced the highest mean score (M = 6.2), followed by learner to instructors
(M = 6.1) and learner to content (M = 5.3). This reveals that students engage most with their peers. Is it postulated that, peers produce
more new knowledge and more accurate diagnostic tests of their own answers. With digital learning being a complex process that
involves participation through interaction and engagement, supportive learning implements should be provided [64]. Therefore,
stimulating student interaction and engagement through technology is a critical element in digital learning. Thus, the results from this
study suggest that educators need to find meaningful ways to engage with students. However, there is a bigger need to improve and
increase students’ engagement activities online to improve the student’s overall learning experience. Examples include using
emerging, immersive technology, virtual reality, video, and collaboration tools that can provide instant feedback, peer comments, and
feedback loops. The use of technology will help provide flexibility and a clear understanding of student learning types. For example,
learning management system designers need to think carefully about how to ensure high interactivity between students, their peers,
and educators and to further emphasise the mobility feature of the learning management system and university portals. Apart from
technology assistance, psychological well-being is also crucially vital to ensure the engagement activities that are conducted by the
educators are well received by the students [6]. An interesting study by Poot et al. [65] discovered that students who engaged with
course content by generating their own potential test questions outperformed students who did not generate test questions, even when
prior knowledge was controlled for. Subsequently, it is postulated that students who generate their own potential exam questions are
said to have increased their self-confidence and engagement with the course. This type of involvement may have a greater impact on
academic performance. This is to ensure successful online learning through learning activities and social-interactive engagement.

During the lockdown restrictions as a result of Covid-19, the study environment plays an important role. Although many students
were fortunate to be able to create their learning spaces within their homes to learn during Covid-19, some were not. During the
pandemic, students were relocated to a home environment where many did not have suitable study conditions, such as a quiet place
and digital equipment with access to (high-performance) Internet, which is essential for effective online study [66]. As a result, having
a computer or access to one, the necessary software, a webcam, and a stable (and fast) Internet connection were infrastructure issues
during the pandemic. Nevertheless, previous research found that the greater the students’ prior knowledge and experience with digital
media, the easier the transition to e-learning. The finding of this study is consistent with the finding of Realyvasquez-Vargas and
researchers where the study environment does influence students’ scholastic achievement [40,67]. According to Awang and col-
leagues’ research, family support is an important factor in the new environment adaptation process [67]. As a result, because most
online learning takes place at home, parents are crucial in ensuring that learning takes place in a conducive environment. Although a
structured environment is desired for effective learning, in some households with many occupants, it becomes increasingly difficult for
students to create their private learning spaces, leading them to have an unfavourable study environment at home. This is worsened if
students reside in rural and remote areas as they may face additional challenges such as poor Internet connectivity or having to share
computer devices with other siblings. Having said that, Malaysia is still struggling with its Internet speeds and wider coverage
compared to the neighbouring countries. Therefore, Higher education institutions should be more supportive to students who are
living in poor economic conditions by creating learning spaces for students.

6. Implications of the study

Understanding how students learn in an online autonomous learning environment relies heavily on their use of autonomous
learning strategies. During the COVID-19 pandemic crisis, this context was put to the test. The pandemic has created an unprecedented
and complex situation, forcing students and educators to adjust to abrupt educational changes. This theoretical implication from online
learning lenses can provide a revitalised understanding of how students adapt to the use of autonomous learning strategies that revolve
around students being responsible for their learning progression. Another viewpoint that would provide different theoretical impli-
cations is the finalised model would provide a lens on the primary finding of the study which revealed that the two constructs that play
the most important role in students’ academic achievement during the lockdown are student engagement and study environment. This
study acknowledges that student engagement activities enable students to actively engage in learning by thinking, talking, and
interacting with course content, other students in the course, and the instructor. As a result, engaged students achieve better learning
outcomes such as academic success, improved social-emotional well-being, and stronger bonds with their school and peers.
Furthermore, the home study environment influences how well students learn and absorb new information. Comfort, noise, lighting,
and colour can all have an impact on student’s learning abilities, as these distractions or inadequate working environments at home
can seriously impede learning. As a result of this research, it is suggested that the home learning environment plays an important role
in students’ academic progress.

In a practical viewpoint, the findings of this study help higher education institutions better understand the autonomous learning
strategies that could potentially help educators implement online learning. As a result, higher education institutions must ensure that
educators receive adequate training in technological literacy in order to organise online activities that encourage student engagement.
Although instructional designers may create models and methods to increase student activity in online classes, a lack of interaction
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with teachers and peers can create learning barriers. As a result, online learning classrooms must be designed to encourage student
communication in order to create a healthy and positive environment for them. Educators should also communicate in a way that
encourages student enthusiasm while alleviating feelings of isolation and loneliness.

7. Limitations and future research directions

This study presents several limitations. Firstly, this study may be limited in scope and depth as it only considered only four con-
structs. Therefore, future studies should consider other different cultural dimensions in learning such as emotional resilience, students’
participation, demographic variables, and student retention, and attendance to measure its relationship with the scholastic achieve-
ment and overall learning experience of students. Secondly, the study’s context was Malaysia’s central region. Hence, this study was
unable to incorporate data from other study contexts in Malaysia. As a result, future scholars are advised to conduct this research in a
different context, which may include other types of universities. Furthermore, the various regions of Malaysia should not be over-
looked, as this study only focused on the central region. Students from different areas may have different educational perspectives due
to cultural differences. As a result, it is critical to examine respondents from various geographical locations. Future research can also
look into adaptive strategies and best practices to keep students engaged during online and remote instruction in the context of the
teaching and learning process and to provide guidelines to enhance these processes for future learning.

8. Conclusion

The objective of this research was to examine how satisfaction, self-efficacy, engagement, and environment influence the scholastic
achievement of university students during the Covid-19 pandemic. This study seeks to better understand students’ learning experience
and to analyse their use of autonomous learning strategies in digital learning during the Covid-19 lockdown. It was evident that student
interactive engagement and environment plays an important role in students’ scholastic achievement during the lockdown. However,
this was not the case for satisfaction and self-efficacy, where this study reported no link with students’ scholastic achievement. This
study is important because autonomous learning strategies are critical to online learning. Based on the results of this study, it can be
postulated that when students change their learning habits by utilising more autonomous learning strategies, this might lead to an
improvement in their scholastic achievement. A successful online course may benefit greatly from a positive learning environment. It
takes more than just fostering a great learning environment for students to feel motivated and engaged. An ideal learning environment
should promote connections between students and the course material and instructors, as well as a feeling of support and open
communication.
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