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ABSTRACT 

Purpose – The present study explores a tricomponent attitude model 
for “forced” online learning applied in the post-Covid era following 
the online learning transition. The study aims to provide a reference 
for future practitioners in the event a similar crisis results in the 
mandatory transition towards this study mode again.

Methodology – Following the guideline for judgmental sampling, 
a total of 156 valid responses were collected from Malaysian 
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undergraduate students via an online questionnaire from Google 
Forms. The respondents’ profiles were computed using the Statistical 
Package for the Social Sciences (SPSS) version 21.0, while Partial 
Least Squares Structural Equation Modeling (PLS-SEM) was used 
to validate the measurement model, structural model, and mediation 
model for hypothesis testing.

Findings – The findings demonstrate that perceived usefulness 
(PU) is insignificant when online learning is the only feasible 
learning strategy. Technical system quality (TSQ) was found to be 
positively related to perceived ease of use (PEU), attitude (ATT), 
and student satisfaction, while quality of content (QC) was found to 
be positively related to PEU and student satisfaction. The remaining 
hypotheses were rejected. These findings are expected to transform 
various student attitude, leading to the cognitive components of 
PEU and PU and ultimately contributing to student satisfaction. In 
line with the government’s desire to transform digital education in 
higher education, TSQ and QC constitute a framework for shaping 
the affective components of students’ attitude. Attitude, in turn, 
drives students’ PEU and PU, which are two critical factors of the 
Technology Acceptance Model that serve as the main determinants of 
student satisfaction.

Significance – The study demonstrates that instructors can use a 
variety of strategies to increase student satisfaction with online 
education, which can be beneficial even in the post-Covid era. The 
findings can aid education providers in implementing necessary 
changes to improve online learning for their students in the future. 
In addition, the study reveals that through the pandemic, students 
have become more resilient and have begun to value online learning, 
highlighting the importance of considering the long-term effects of 
online learning on student satisfaction.

Keywords: Tricomponent attitude model, technical system quality, 
quality of content, attitude, perceived ease of use, perceived usefulness, 
student satisfaction.

INTRODUCTION 

Online learning is a type of education that provides learners with on-
demand access to learning resources via the internet (Wong et al., 
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2023a). Embracing online learning offers several advantages for 
educational providers, including cost-effectiveness, standardization, 
flexibility, and scalability of the teaching curriculum (Jaffar et al., 
2022). Prior to the Covid-19 pandemic, however, many Malaysian 
universities relied on face-to-face classes, making online learning 
expensive and difficult to implement (Coussement et al., 2020; Zalat 
et al., 2021). 

Inevitably, the Covid-19 outbreak prompted Malaysian higher 
education institutions to use online learning to reduce human contact 
(Yiswaree, 2020). The pandemic thus hastened Malaysia’s digital 
transformation in higher education, as outlined in the Malaysia 
Education Blueprint 2015–2025. It is also a strategy mentioned in 
Thrust Four of the MyDIGITAL initiative (Digital Transformation for 
Higher Education Post COVID-19, 2021). Nevertheless, due to the 
absence of prior experience and strong precedents, many institutions 
have struggled to shift their education services online. Teachers, 
students, parents, publishers, and educators were unprepared to adopt 
it, and the infrastructure was insufficient (Simamora, 2020; Yu & 
Kim, 2019). Fortunately, readily available solutions such as Microsoft 
Teams, Google Meet, Moodle, Blackboard, CN Networking, Canvas, 
and Zoom have helped many institutions overcome these challenges.

It is noteworthy that none of the tools aforementioned or learning 
systems were developed by Malaysian tertiary education service 
providers. This raises concern that in the absence of tailor-made and 
self-developed tools that fit the Malaysian tertiary education system, 
education service providers can only employ universal tools to address 
the sudden shift in learning mode caused by the Covid-19 pandemic. 
This gap between adopters and tools producers must be bridged by 
conceptualizing and developing an ideal online learning system that 
addresses users’ expectations, needs, and obstacles.

Research has found that due to the Covid-19 pandemic, students 
have become more resilient and have come to value online learning 
(Lee et al., 2021). However, in the post-Covid era, there has been 
insufficient emphasis placed on the continuous use and forced 
execution of online learning in both asynchronous and synchronous 
learning environments. While the vast majority of most studies have 
examined students’ attitude and satisfaction towards online learning, 
both before the pandemic and the abrupt transition to the online mode 
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during the pandemic (Lee et al., 2021; Tee et al., 2019; Wong et al., 
2023; Hussein et al., 2020; Mo et al., 2021; Nam & Zellner, 2011; 
Peng et al., 2006), little is known about whether students’ satisfaction 
is maintained or decreased as they grow more accustomed to it. This 
underscores the need for higher education institutions to understand 
if the online learning system is compatible with user requirements, 
and to use such feedback to improve their online learning system. 
Therefore, this study takes a different viewpoint and goes beyond 
mainstream research to examine students’ satisfaction with online 
learning in the post-pandemic era, following the pandemic-enforced 
online learning transition. 

Specifically, this study investigates students’ actual experiences with 
the online learning system, which enables them to evaluate whether 
the system satisfies their needs and expectations. Despite the students 
having embraced and gained hands-on experience with online 
learning, their emerging feelings and cognitive assessment towards 
online learning have affective outcomes, which are driven by their 
current attitude. Firstly, this study examines students’ perception of 
online learning’s technical system quality (TSQ) and quality of content 
(QC) when using the online learning system, which encompasses the 
conation outcomes. Following that, TSQ and QC are posited as the 
bases for the formation of attitude, which stimulates the cognitive 
components: perceived ease of use (PEU) and perceived usefulness 
(PU) based on the Technology Acceptance Model (TAM) (Davis, 
1989). Finally, the study focuses on PEU and PU as two critical TAM 
factors that serve as primary determinants of student satisfaction. 
Based on the preceding discussion, the research objectives of the 
current study can be summarized as follows:

1. 	 To investigate the effect of TSQ on students’ attitude, 
satisfaction, PEU, and PU.

2. 	 To examine the effect of the QC on students’ attitude, 
satisfaction, PEU, and PU.

3. 	 To test the effect of students’ attitude on their PEU and PU.
4. 	 To explore the effect of students’ PEU and PU on their 

satisfaction.

LITERATURE REVIEW

In explaining students’ satisfaction with their online learning 
experience, this study is underpinned by Rosenberg and Hanland’s 
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(1960) Tricomponent Attitude Model and Davis’s (1989) TAM. The 
Tricomponent Attitude Model has three components: cognitive, 
affective, and conative. PEU, PU, and attitude, on the other hand, 
make up the TAM. Notably, the current study attempts to broaden the 
TAM by incorporating TSQ and QC.  

Conative Outcomes

The actual push for online education in Malaysia is driven by 
government policy, which mandated higher education institutions’ 
practices during the Covid-19 pandemic (Selvanathan et al., 2020). 
Specifically, the Malaysian government ordered the closure of 
educational institutions as a temporary measure to prevent the spread 
of the pandemic outbreak (Wang et al., 2020). As a result, more than 
90 percent of students in the country were unable to attend classes 
upon being forced to stay at home. This led to the transition of 
education from in-person teaching to online learning to prevent any 
disruption to students’ learning progress (Yiswaree, 2020). According 
to Datuk Parmjit Singh, President of the Malaysian Association of 
Private Colleges and Universities (MAPCU), most higher education 
institutions in Malaysia were well-equipped for the online learning 
transformation, and students have been overwhelmingly receptive 
(Tharanya, 2020).

Conation, an element of the Tricomponent Attitude Model, is 
concerned with an individual’s likelihood of taking a particular action 
or behaving in a particular way concerning the attitude object (Mohsin 
& Ahmad, 2012; Tee et al., 2022). Given that students were obliged 
to participate in online learning whether they wanted to or not, the 
current study emphasizes TSQ and QC as conative “outcomes” rather 
than “components.”

Technical System Quality 

Technical System Quality (TSQ) refers to the technological 
advancement of an information-producing communication system 
that is accurate, efficient, dependable, fast loading, information is 
clearly organized and safe for users (Mobarra et al., 2022; Daghan & 
Akkoyunlu, 2016). As elucidated by Kim et al. (2013), system quality 
in the online learning context is evaluated by computer networking 
speed and e-learning reliability. Simultaneously, the e-learning 
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system must possess rich media capabilities, including audio, 
multimedia, animation, practical manuals, and assistance services. 
This corroborates Yu and Kim’s (2019) findings that the e-learning 
system must show visuals, sound, and animation for both the educator 
and the student. Cheong and Park (2005) added that TSQ includes a 
user-friendly layout and interface design that enable users to search 
for information quickly. These features influence users’ attitude and 
intention to use the system (Lin & Lu, 2000), which is in line with 
findings by Muthuprasad et al. (2021) on the positive attitude of 
students in India during the Covid-19 pandemic.

According to Jaffar et al. (2022), Chang and Tung (2008), and 
Mohammadi (2015), TSQ is also related to system “bugs”, user 
interface functioning, user-friendliness, software quality, and program 
code consistency and maintenance. If existing users encounter 
security difficulties or curriculum disruptions while using the system, 
they are more likely to make mistakes. This phenomenon might lead 
to a decline in the e-learning system’s perceived user-friendliness, 
consequently impacting users’ attitude, behavioral intent to utilize 
the platform, and overall satisfaction (Tee et al., 2014). Based on 
the prior discussion, this study operationalized TSQ as an e-learning 
system that: does not take an excessive amount of time to log in; 
has a friendly layout and interface design; allows users to quickly 
search courses; ensures users are rarely disconnected and is safe to 
use. Limited research has investigated TSQ as a factor influencing 
undergraduate students’ satisfaction with online learning from home, 
both during and after the Covid-19 pandemic. In extending previous 
research, the following hypotheses are proposed:

H1: 	 TSQ positively affects undergraduate students’ attitude towards 
“forced” online learning in the post-Covid era. 

H2: 	 TSQ positively affects undergraduate students’ satisfaction 
with “forced” online learning in the post-Covid era. 

H3: 	 TSQ positively affects undergraduate students’ PEU of “forced” 
online learning in the post-Covid era.

H4: 	 TSQ positively affects undergraduate students’ PU of “forced” 
online learning in the post-Covid era.

Quality of Content 

Quality of content (QC) can be defined as the extent to which 
educational materials are tailored to the unique needs of students 
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and enable students to access a variety of valuable services and 
information (Cheong & Park, 2005; Calisir et al., 2014). Xin et al. 
(2022) expanded the prior definition of QC, stating that e-learning 
contents must be clear, concise, comprehensive, and accurate. The 
contents displayed in the online system must be communicated to the 
intended audience and ensure that both teachers and learners have a 
mutual understanding of the information flow (Cabrera et al., 2006). 
Kim et al. (2013) stated that the quality of e-learning contents must 
include being consistent with the learning objectives, incorporating 
both significant issues and references, covering advanced issues 
rather than basic ones, and being moderated to the level of learners. 
Furthermore, Yu and Kim (2019) emphasized that learning materials 
must contain precise audios, images, and animations to explain 
scientific phenomena or specific situations in the syllabus. Other 
researchers echoed that quality content must be shown to the user, 
clearly and precisely, which is compatible with digital therapy 
research findings that available content must be accurate, timely, and 
relevant (Kraft et al., 2008; Stawowy et al., 2021). 

The current study defines QC as learning material published through 
an online learning system that is clear and understandable, provides 
an extensive and diverse range of learning materials, displays 
important announcements accurately, enables students to keep track 
of the syllabus, and enables the students to stay connected with the 
learning material via online platform (Zhou et al., 2019). Motivated by 
previous studies, this study incorporates QC as a predictor of students’ 
satisfaction with home-based online learning satisfaction after the 
Covid-19 pandemic. Hence, the hypotheses below are suggested: 

H5: 	 QC positively affects undergraduate students’ attitude towards 
“forced” online learning in the post-Covid era. 

H6: 	 QC positively affects undergraduate students’ satisfaction with 
“forced” online learning in the post-Covid era. 

H7: 	 QC positively affects undergraduate students’ PEU of “forced” 
online learning in the post-Covid-era. 

H8: 	 QC positively affects undergraduate students’ PU of “forced” 
online learning in the post-Covid era.  

Students’ Attitude towards Online Learning 

Students’ attitude towards online learning has been a topic of interest 
since the proliferation of online learning decades ago (Mo et al., 2021; 
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Nam & Zellner, 2011; Peng et al., 2006; Masrom, 2007). During the 
Covid-19 pandemic, institutions were urged to promote students’ 
positive attitude towards the continued use of online learning to prevent 
the spread of the disease through physical interaction in class (Ngah 
et al., 2021). Although students agree that time-and-cost efficiency, 
safety, convenience, pleasant, and a high participation rate were the 
benefits of online learning if compared with traditional face-to-face 
class amid the emergency change caused by the pandemic (Hussein et 
al., 2020; Lin, 2011) the shift to online learning was an abrupt change 
that occurred before they had time to adjust to it. As such, difficulties 
such as psychological, emotional, and financial preparation to attend 
online classes; distractions and reduced attention; technological 
challenges and internet access; and insufficient assistance from 
instructors and peers (Maqableh & Alia, 2021; Hussein et al., 2020) 
are expected to affect students’ attitude toward online learning.

Unsurprisingly, students’ attitude during and after the abrupt 
transition to online learning have yielded mixed results, with some 
students having positive, negative, or a combination of positive 
and negative attitude towards it (Ferrer et al., 2020; Hussein et al., 
2020; Rafique et al., 2021). Previous studies showed that students 
were somewhat motivated to study through online learning and felt 
confident completing basic computer and internet operations during 
the pandemic (Rafique et al., 2021). Some of them praised their 
instructors’ teaching capabilities and the quality of online courses as 
significant complements (Boca, 2021). However, students also reported 
that their online learning activities were not completely personalized 
or successful; furthermore, they considered online learning to be 
stressful even though they still preferred online assessments (Boca, 
2021; Rafique et al., 2021). 

The current study posits the importance of attitude towards online 
learning and postulates that students’ mixed feelings are not country-
specific, given that the earlier empirical studies were conducted in 
various countries. It has also been emphasized that the outcomes are 
heavily influenced by the availability of online resources and the 
degree of technical assistance. With these considerations in mind, 
the current study focuses on the influence of technology on attitude 
towards online learning after the pandemic, further emphasizing that 
students’ attitude, in addition to technical factors, play a role in their 
acceptance of technology. The study thus proposes a relationship 
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between students’ perception, cognition, and attitude regarding the 
PEU and PU of online learning. Although this notion is not commonly 
studied, it is plausible and supported by previous research. For instance, 
Mo et al. (2021) found that PEU and PU impact students’ learning 
outcomes and attitude toward online learning. Correspondingly, the 
current study focuses on attitude as a driving force behind students’ 
perception, given that online learning was not a choice but rather 
a requirement during the lockdown. Based on this, the following 
hypotheses are put forth:

H9:	 Attitude positively affects undergraduate students’ PEU of 
“forced” online learning in the post-Covid era.

H10:	 Attitude positively affects undergraduate students’ PU of 
“forced” online learning in the post-Covid era.

Cognitive Components 

Despite voluminous evidence indicating that perception is distinct 
from cognition (Firestone & Scholl, 2016), establishing a boundary 
between the two has proven challenging. According to Efron (1969), 
perception is a person’s cognitive contact with the surrounding world 
which is essential to his or her beliefs and thoughts about performing 
actions (Brown et al., 2011; Cahen & Tacca, 2013). A link between the 
two components suggests that knowledge created based on perception 
is sent to cognitive systems. Potter (2012) postulated that perception 
and cognition are continuous yet independent processing stages 
operating on the same representational format, with memory acting as 
their mediator. This became applicable a decade later when Nejati’s 
(2021) experiment offered strong evidence on the relationship between 
perception and memory in characterizing the roles of perception and 
cognition. Brown et al. (2011) also expanded on the premise that 
attention mediates perception and proprioceptive inputs. Based on the 
prior notions of perception as the foundation of cognition, this study 
introduces PEU and PU as two components of students’ cognition. 

Davis (1989) incorporated PEU and PU as components of the TAM 
and argued that PEU and PU are key drivers of attitude, with PU being 
influenced by PEU and external factors. Taylor and Todd’s (1995) 
Theory of Planned Behavior further divided attitude into PU and 
PEU. The current study differs from mainstream research in that it 
assumes that the two perception components are derived from attitude 
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towards online learning, as people’s perception of online learning are 
influenced by their past and present experiences. Therefore, to change 
someone’s perspective or expectations about online learning, it is 
necessary to modify their present and past references, which is the 
focus of the current study’s recommendation of PEU and PU as the 
first references for students’ attitude toward online learning (Zhao & 
Zhang, 2020).

Perceived Ease of Use 

Perceived Ease of Use (PEU) is defined as “the degree to which a 
person believes that using a particular system would be free of 
effort” (Davis, 1989, p. 320). In the context of online learning, PEU 
is described as the degree to which a student believes that using an 
online learning system would be effortless, resulting in their readiness 
to embrace the system. When a student finds online learning easily 
accessible, their PEU improves and they accept the system, which 
positively influences their attitude. However, Venkatesh and Davis 
(1996) discovered that as users grow more familiar with a system 
(i.e., online learning system), this positive effect on the technology 
diminishes. Hence, continuous online learning may not be favorable 
for PEU, since students may become bored or more stressed with it. 
This is corroborated in empirical findings by Sugihartono et al. (2020) 
that PEU has little impact on the attitude toward usage, especially 
when the user’s objective for utilizing a system is achieved. However, 
the current study’s assumption of attitude as the main force behind 
PEU is expected to yield a different outcome. 

Perceived Usefulness 

Perceived Usefulness (PU) refers to “the degree to which a person 
believes that using a particular system would enhance his or her job 
performance” (Davis, 1989, p. 320). According to Davis (1986), 
a person’s decision to utilize a system is based on his or her own 
perception that the system will help him or her accomplish work 
more efficiently. It describes the user’s perception of how much the 
technology will improve his or her work performance or simply the 
outcome of an experience (Davis et al., 1992). An online learning 
system’s PU is crucial in measuring user acceptance and should be 
actively emphasized when introducing new technology to students 
coping with the abrupt transition (Goh & Wen, 2021). Accordingly, 
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acceptance of the online learning system in this study is recognized 
as a significant attitude that makes students adopt the online learning 
system based on the belief that it will be valuable to them during and 
after the pandemic.

Affective Outcome: Student’s Satisfaction with Online Learning 

Prior research on work satisfaction has defined it as an affective or 
emotional response stemming from the employee’s comparison of 
actual outcomes with valued ones (Cranny et al., 1992; Locke, 1969). 
Accordingly, with this in mind, the current study defines students’ 
satisfaction with online learning as the affective outcome based on 
the value of online learning they have received. Students’ satisfaction 
with online learning has been extensively researched in the literature, 
and a variety of theoretical frameworks have been established in 
this respect (Finneran & Zhang, 2003). These studies have widely 
measured students’ online learning satisfaction using TSQ and QC 
(Alqurashi, 2019). For example, Mohammadi (2015) found that 
TSQ and QC are the most critical factors impacting undergraduate 
students’ intention and satisfaction toward online learning. Moreover, 
studies employing TAM (Davis & Bagozzi, 1992) reported PEU and 
PU as two major factors influencing students’ satisfaction with online 
learning (Wu & Chen, 2017). 

The current study concurs with Homburg et al. (2006) that satisfaction 
needs to be viewed dynamically. Adopting a different lens, this study 
sheds light on situations where online study is mandatory, the course 
content, instructors, and peers remain constant, and the learning 
system continues until it becomes a norm. In such cases, satisfaction 
levels may vary, and they may be driven by other factors such as the 
quality of the online course delivery system, the unchanged content 
quality, or the learner’s perception of unplanned online learning. 
Indeed, Homburg et al. (2006) found that cognition has a significant 
impact on satisfaction in their experimental study. Meanwhile, Lee 
(2010) compared the perceptions of Korean and American students 
on online support systems and found perception to be a crucial factor 
in overall online learning satisfaction. Generally, previous research 
has discovered that independently, TSQ, QC, PU, and PEU all have 
a positive impact on students’ satisfaction with online learning (Joo 
et al., 2011; Lee, 2010). However, few studies have simultaneously 
incorporated these variables as outcomes of students’ conation and 
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cognition. Given the need for insight into these relationships in the 
Malaysian higher education context, the hypotheses below are drawn:

H11: 	 PEU positively affects undergraduate students’ satisfaction 
with “forced” online learning in the post-Covid era.

H12: 	 PU positively affects undergraduate students’ satisfaction with 
“forced” online learning in the post-Covid era.

Research Framework 

The conceptual framework of this study starts with the conative 
component, which is evidenced by the government’s enforcement of 
online learning, leading to outcomes of TSQ and QC. The attitude 
component is next, which is shaped by TSQ and QC. This is 
followed by the cognitive component, represented by PEU and PU. 
Finally, student satisfaction represents the affective outcome of the 
tricomponent model. Figure 1 shows the research framework of the 
current study.

Figure 1

Research Framework 

METHODOLOGY

In this section, the study’s population and sampling, measurement and 
scales, and data analysis are discussed. 
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Population and Sampling

Data was collected using judgmental sampling from undergraduate 
students in Malaysia via online questionnaire administered on the 
Google Forms platform (Fricker, 2008). This enabled the researchers 
to choose the sample based on their best judgement during and after 
the Covid-19 pandemic. To ensure a suitable sample, pre-screening 
questions were used to avoid respondent error issues. Specifically, 
respondents had to be active undergraduate students using the learning 
management system and to have at least one semester of experience 
with fully online learning systems. Universities’ standard operating 
procedure (SOP) during the Covid-19 pandemic emphasizes social 
distancing and minimizing physical contact as much as possible to 
combat the virus spread (Jamaludin et al., 2020). Furthermore, due to 
the Personal Data Protection Act of 2010, the researchers were unable 
to obtain a complete list of active undergraduate students along with 
their contact information from the target universities, namely the 
Asia Pacific University of Technology and Innovation and Curtin 
University Malaysia. As a result, judgmental sampling method was 
the best option for data collection.

In terms of sample size, G*Power analysis was applied to ensure a 
minimum sample size of 100 participants for the current study (Wong 
et al., 2023). A total of 200 questionnaires were distributed online 
from 1 September 2020 to 30 September 2020. Out of these, 156 
responses were deemed useful for data analysis, resulting in a valid 
response rate of 78 percent. The participants’ involvement in the study 
was voluntary, which eliminated the possibility of response bias. 

The respondents’ profile showed that 63.5 percent were female, while 
36.5 percent were male. The majority of the respondents were aged 
between 22 and 25 years (56.4%), followed by those between 18 
and 21 years of age (34%) and those aged between 32 and 40 years 
(5.1%). The remaining 4.5% were between 26 and 30 years. In terms 
of academic level, 69.8 percent of the respondents were pursuing 
a bachelor’s degree, while 30.1 percent were enrolled in a diploma 
program. Regarding the level of study, 31.4 percent were third-year 
students, 25 percent were in their second year, 23.1 percent were in 
their first year, and the remaining 20.5 percent were in year four and 
above.
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Measurement and Scales
 
The survey used a five-point Likert scale ranging from ‘1 = strongly 
disagree’ to ‘5 = strongly agree’ to measure respondents’ perception 
in terms of TSQ, QC, ATT, PEU, PU, and student satisfaction toward 
online learning system. There are five indicators specifically designed 
to measure the TSQ construct. As shown in Table 1, the first two TSQ 
indicators were adapted from Daghan and Akkoyunlu (2016), the third 
and fourth indicators were adapted from Chang and Tung (2008), and 
the final TSQ indicator was adapted from Mohammadi (2015). This 
section is followed by five QC indicators adapted from Zhou et al. 
(2019). Next, the five indicators for PEU and PU were adapted from 
Davis (1989). The indicators for ATT were adapted from Masrom 
(2007) and Cheng (2012). Finally, five indicators from Alshare et al. 
(2019) were adapted to measure the satisfaction of students. Table 1 
contains a sample of the indicators for each construct as follows.
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Data Analysis

The SPSS version 21.0 was used to compute the distribution of the 
respondents’ profile. In addition, PLS-SEM was performed to validate 
the measurement model, structural model, and mediation model for 
hypothesis testing. PLS-SEM is claimed to be useful in behavioral and 
social sciences research to assess the multidimensionality, reliability, 
and validity of each construct along with the degree of measurement 
error (Sarstedt & Cheah, 2019; Tee et al., 2021, 2022).

RESULTS

Assessment of Measurement Model 

To assess the reliability and validity of the reflective constructs 
(TSQ, QC, PEU, PU, attitude, and satisfaction), internal consistency 
reliability, convergent validity and discriminant validity were tested. 
Table 1 summarizes the results of the measurement model assessment, 
which shows that all model evaluation criteria were met, providing 
support for the reliability and validity of the model. All indicators had 
a loading of 0.70 or above and the average variance extracted (AVE) 
values for all constructs ranged from 0.794 to 0.923, exceeding the 
threshold value of 0.50. Hence, the internal consistency reliability and 
convergent validity of all measurement items were affirmed without 
the need for deletion (Hair et al., 2017). 

Next, the Heterotrait-Monotrait ratio of correlations (HTMT) was 
utilized to evaluate the discriminant validity among the constructs 
(Ramayah et al., 2018). However, the HTMT scores for several 
constructs, particularly for PU, were above 0.90, which Henseler et al. 
(2015) described as inadequate discriminant validity. The researchers 
attempted to address this issue by deleting several items with lower 
loadings, but further attempts yielded no positive results. Therefore, 
the researchers concluded that the issue may be related to the PU 
construct not being meaningful to the respondents. Consequently, the 
PU construct was removed, along with the items TSQ5, PEU1, and 
PEU2. As a result, the HTMT values returned to acceptable levels, 
which justified the researchers’ decision (Table 2). Table 2 presents 
the final results of the measurement model.
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Table 2

Results of Measurement Model

Construct Item Outer Loading AVE DV
Technical System Quality TSQ1 0.736 0.63 0.794

TSQ2 0.812
TSQ3 0.839
TSQ4 0.785

Quality of Content QC1 0.817

0.647 0.804
QC2 0.798
QC3 0.804
QC4 0.828
QC5 0.774

Attitude ATT1 0.922

0.725 0.851
ATT2 0.931
ATT3 0.931
ATT4 0.917
ATT5 0.913

Perceived Ease of Use PEU3 0.775
0.668 0.818PEU4 0.802

PEU5 0.872

Student Satisfaction 

SAT1 0.922

0.852 0.923
SAT2 0.931
SAT3 0.931
SAT4 0.917
SAT5 0.913

AVE indicates average variance extracted; DV indicates discriminant validity; TSQ 
indicates technical system quality; QC indicates quality of content; ATT indicates 
attitude; PEU indicates perceived ease of use; SAT indicates student satisfaction.

Table 3

Heterotrait-Monotrait ratio of correlations (HTMT)

Construct 1 2 3 4 5
Attitude    
Perceived Ease of Use 0.760    
Quality of Content 0.899 0.867    
Student Satisfaction 0.852 0.624 0.532    
Technical System Quality 0.868 0.856 0.847 0.864  
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Assessment of Structural Model 

Table 3 presents the results for the structural model assessment and 
hypothesis testing for all direct relationships. The bootstrapping 
technique was used to calculate one-tailed t-values and p-values for 
the single-direction hypotheses. The findings indicated that most of 
the path correlations had significant positive relationships (TSQ → 
Attitude, β = 0.356; TSQ → Satisfaction, β = 0.831; TSQ → PEU, 
β = 0.348; CQ → Attitude, β = 0.534; CQ → PEU, β = 0.424) with 
t-values greater than 1.645 and p-values less than 0.05. However, some 
of the path correlations (i.e., CQ → Satisfaction, Attitude → PEU, 
and PEU → Satisfaction) were not significant (t < 1.645, p > 0.05). In 
summary, hypotheses H1, H2, H3, H5, and H7 were supported, while 
hypotheses H6, H9, and H11 were rejected. Hypotheses H4, H8, H10, 
and H12 were excluded due to the deletion of invalid constructs.

Next, the researchers quantified effect size (f2) to examine the impact 
of the exogenous constructs on the endogenous constructs. Based on 
Cohen’s (1988) guidelines (i.e., no effect, f²=0; small effect, f²≤0.02; 
moderate effect, f²≤0.15; large effect, f²≤0.35), the findings in Table 
3 show that the effect size of the exogenous variables ranged from 
large to small. Thus, changes in the exogenous variables have diverse 
effects on the endogenous variables.

Table 4

Results of Hypothesis Testing

Hypothesis Path Std. 
Beta

Std. 
Error t-value p-value Effect 

Size, f2 Decision

H1 TSQ → ATT 0.356 0.109 3.281 0.001 0.200 Supported

H2 TSQ → SAT 0.831 0.113 6.969 >0.001 0.662 Supported

H3 TSQ → PEU 0.348 0.144 2.520 0.012 0.125 Supported

H4

H5 CQ → ATT 0.534 0.105 5.027 >0.001 0.448 Supported

H6 CQ → SAT -0.095 0.15 0.968 0.333 0.022 Rejected

H7 CQ → PEU 0.424 0.147 2.786 0.005 0.132 Supported

H8
(continued)
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Hypothesis Path Std. 
Beta

Std. 
Error t-value p-value Effect 

Size, f2 Decision

H9 ATT → PEU 0.038 0.167 0.248 0.804 0.001 Rejected

H10

H11 PEU → SAT 0.116 0.152 0.764 0.445 0.105 Rejected

H12
TSQ indicates technical system quality; QC indicates quality of content; ATT indicates 
attitude; PEU indicates perceived ease of use; SAT indicates student satisfaction.

Furthermore, the results of the coefficient of determination (R2) 
and predictive relevance (Q2) in Table 4 indicate that the structural 
model satisfactorily explained the variance in attitude (68%) and 
substantially explained the variance in PEU and student satisfaction 
(PEU = 55.9%; SAT = 59.4%). Overall, the model had acceptable fit 
and predictive relevance, since all the Q² values were larger than zero 
(Chin, 1998).

Table 5

Results of the Coefficient of Determination and Predictive Relevance 

Construct R2 Q2

Attitude 0.680 0.470
Perceived Ease of Use 0.559 0.350
Student Satisfaction 0.594 0.497

Discussion and Implications of the Study

Due to the unsatisfactory validity and reliability test results for PU, 
the researchers decided to delete the PU construct, assuming that 
online learning is now mandatory rather than optional. In this “forced” 
situation, where there is no choice provided, online learning is the only 
effective way of learning, whether it is perceived as useful now or in 
the future. The results justify this assumption, as the usefulness of the 
online learning system is no longer a perception or cognition but a fact. 
Looking at the theoretical framework in a broader sense, the conative 
outcomes (both TSQ and QC) were found to be significantly related 
to students’ attitude towards online learning. Conative outcomes, as 
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described by Mohsin and Ahmad (2012) and Tee et al. (2022), relate 
to students’ likelihood and belief of participating in online learning, as 
well as their learning outcomes. In the post-Covid era, when students 
have no choice about study mode, they are highly motivated to 
develop a positive attitude towards online learning. It is important to 
note that conation is required to explain how knowledge and emotion 
translate into behavior (Baggozi, 1992), which is supported by the 
current findings on the relationship between conative outcomes and 
attitude.

Additionally, the analysis results indicate a significant influence of 
conative outcomes on students’ cognition, implying that what was 
done (or forced to be done) has a significant impact on how students 
think. As the abrupt transition to online learning was mandatorily 
imposed at the time, students were adopting it for the first time, 
cognition (thinking) was not an initial primary concern. The reason 
is that whether students agreed or not, online learning was the only 
option. Once students became acquainted with online learning, 
they began to believe in its benefits as class could continue as usual 
even thoughwhile other physical activities were still restricted. Due 
to the forced condition, the results of the current study contradict 
mainstream findings that attitude has a positive influence on consumer 
self-cognition, leading to conation (Zeng et al., 2023). This explains 
why the current study supports the hypothesis on the influence of 
conation on cognition, while rejecting the hypothesis on the influence 
of attitude on cognition.

However, findings regarding the relationship between conative 
outcomes and affective outcomes, specifically student satisfaction, 
were inconsistent. This suggests that different conative outcomes (i.e., 
what the students did) have varying effects on affective outcomes 
(i.e., how the students feel). In the context of the current study, 
for example, the students had no choice over the technical system 
used; thus, if the system provided the benefit of allowing learning to 
continue, most of the students would be satisfied. Nonetheless, since 
the content is delivered by a teacher in the usual manner, the students’ 
expectations have been set based on prior knowledge and experience; 
thus, their satisfaction cannot be guaranteed. Similarly, regarding 
cognitive and affective outcomes, what the students think is useful 
may not necessarily affect how they feel. That is, they may believe 
the system to be extremely useful, but they may be dissatisfied with 
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current offerings because the online learning environment is being 
“forced”.

A clearer justification and recommendation could be provided by 
focusing on the dimensions of the constructs. The cognitive outcomes 
of TSQ have a positive effect on attitude, PEU, and student satisfaction. 
This indicates that TSQ can influence both the affective and cognitive 
aspects of student satisfaction with online learning, regardless of 
whether it is being “forced” or is the norm. The relationship between 
TSQ and attitude has also been proven, which is consistent with 
the findings of Lin and Lu (2000) and Muthuprasad et al. (2021). 
This shows that the online learning system’s features, such as clear 
organization of information on the screen, quick log-in time, friendly 
layout and user interface design, ease of searching for courses, rare 
disconnections, and safety of using the system, can influence students’ 
positive attitude. This positive attitude towards the system leads to 
a favorable correlation between TSQ and student satisfaction. In 
general, students are satisfied with the quality of the e-learning system 
and believe that it has been well-implemented.

In terms of the QC of online learning materials, it was discovered 
that students’ perception of high-quality content influences their 
PEU of the online learning system. QC, on the other hand, appears 
to have no beneficial influence on student satisfaction with online 
learning. This clearly expounds those students who are dissatisfied 
with the information uploaded to the online learning system, which 
has failed to meet their expectations. This might be due to learning 
content that is too complicated and inapplicable to the activities or 
assignments being developed. Furthermore, pedagogical challenges 
arise mostly due to both instructors’ and students’ lack of digital 
capabilities. Indeed, teachers’ lack of social and cognitive presence, 
as well as students’ lack of engagement, motivation, and rapport, have 
been observed in the online learning classroom (Ferri et al., 2020). 
Eventually, this leads students to become dissatisfied with their online 
learning.

According to the current study’s findings, there is no relationship 
between attitude and PEU. Although students believe online learning 
is generally a good idea, they find it challenging to use after a certain 
period, even when the online system is no longer new to them. This 
may mean that the online learning system is challenging to understand 
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and takes considerable mental effort. Consequently, PEU is irrelevant 
in terms of student satisfaction with online learning. This again 
indicates that students are unsatisfied with the benefits of the online 
learning system in their learning. As such, instructors must be familiar 
with technology and capable of developing adaptable programs to 
assist students in learning more efficiently (Dhawan, 2020).

It is evident that students are not satisfied with the quality of online 
learning materials, which calls for higher education institutions to 
train their instructors on how to upload quality content or improve 
their delivery of online class content. Furthermore, these institutions 
must maintain the TAM’s quality dimensions for online learning on 
a regular basis. While students can return to face-to-face classes, 
the institutions ought to examine the efficacy of the online learning 
system in deciding whether to continue using it. The current study 
also recommends that future research incorporates the perspectives 
of instructors and education service providers in adapting the existing 
framework. As for the study’s limitations, it only studied undergraduate 
students; therefore, the findings cannot be generalized to students at 
higher or lower levels. Meanwhile, the research sample was collected 
in Malaysia, meaning that the results may not be applicable to other 
countries. Future researchers are recommended to collect data from 
various countries if they wish to examine university students’ response 
from “forced” to “normal” online learning systems in a larger context.

CONCLUSION

In conclusion, it is unlikely that online learning will be able to satisfy 
all students, regardless of whether it is before, during, or after the 
Covid-19 pandemic, or in any other circumstance. However, the 
current study has revealed an interesting finding that PU is not 
important in the context of online learning during and after the 
Covid-19 pandemic. As there are no other options, the online learning 
platform is currently the most advantageous platform. This study 
provides insight into how higher education service providers should 
run their online learning systems during a pandemic by focusing on 
the quality of the technical system, content, attitude, and ease of use 
in relation to student satisfaction. Even though perceived usefulness 
was shown to be insignificant in this study, service providers must 
ensure that the learning platform is always beneficial to educators and 
students.
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