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Abstract: Higher education institutions have been forced to close campuses and shift towards online learning to prevent the spread of the 

coronavirus disease (COVID-19). Although the curriculum requires laboratory sessions, fisheries and aquaculture students from a public 

university in Malaysia shifted their training online, a completely different and unexpected scenario. Due to the virus's rapid spread, the 

online sessions were not properly prepared by the university but still needs to be performed for the students. As the pandemic forces higher 

institutions to continue with online learning, understanding the factors influencing students' willingness to continue online learning is 

crucial for both parties. The study adopted the Technology Continuance Theory and used a purposive sampling method, gathering 294 

respondents from the online survey. The study also examined the online learning service quality, conformation, perceived usefulness, 

perceived ease of use, satisfaction, attitude, performance and fisheries and aquaculture students’ willingness to continue using online 

learning during the pandemic. Moreover, the study extended the predictive power by introducing the serial mediation of perceived 

usefulness, perceived ease of use, attitude, performance and satisfaction. Using SmartPLS, the results revealed that all of the hypotheses 

were supported. Ultimately, the findings provided essential information to understand further the student’s willingness to continue online 

learning during the pandemic. Furthermore, the results help the top management craft a better strategy and policy on online learning and 

develop a proper plan to allow students to return to campus life. 

 
Keywords: Technology Continuance Theory, Willingness to continue online learning, Fisheries, Aquaculture students, Sequential 

Mediator 
 

1. Introduction  
The emergence of COVID-19 resulted in a pandemic 

caused by the severe acute respiratory syndrome. Since the 

virus first inception at the end of 2019, the outbreak has 

gravely impacted various activities worldwide. 

Consequently, governments worldwide have responded by 

cancelling public events and closing offices, restaurants and 

educational institutions to avoid crowd gatherings. In the 

education sector, approximately 1.53 billion students of all 

ages in more than 184 countries have been affected by the 

sudden outbreak [1]. Similarly, higher education institutions 

in Malaysia were forced to close campuses and shift 

towards online learning to prevent the spread of COVID-19. 

Thus, suggesting that the online learning method is the most 

popular alternative solution to prevent the COVID-19 

outbreak in higher education institutions. 
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Accordingly, UMT complied with the Ministry of Higher 

Education (MoHE) by offering online learning classes. As a 

leading university in marine science in Malaysia, students 

in fisheries sciences had to depend on online sessions, 

although they require many lab sessions to gain skills and 

knowledge in applied science and agrotechnology. Besides, 

UMT graduates in this field are highly recognised for 

meeting the country’s industrial demand. 

 

Although online learning has become routine in many 

countries, [2] stated that conventional education in 

institutions offers courses with practical experience 

essential to train the students. Meanwhile, [3] confirmed the 

prevalent use of face-to-face education in technical courses 

such as fishery, aquaculture and fishery resources. 

Nevertheless, students were only provided with theoretical 

learning sessions in the online learning classroom such as 

Google Meet or video conferencing due to campus closure. 

Since students’ expectations and the real scenario are 

completely different, their willingness to continue online 

learning is questionable. Besides, limited studies have 

examined willingness to continue online learning during the 

COVID-19 outbreak among fisheries and science students. 

Thus, the study aims to identify the factors influencing 

fisheries and aquaculture students’ willingness to continue 

using online learning during the pandemic.  

 

Numerous studies were conducted on online learning, either 

before or during the pandemic. Notably, the online learning 

experience has influenced students’ willingness to continue 

using online learning systems [4]. Significantly, the success 

of online learning methods depends on students’ 

willingness [5]. Therefore, the study aims to identify the 

factors of students’ willingness to continue studying online. 

Because the nature of studies is different based on the study 

area and skills required, the study specifically focused on 

students in fisheries and aquaculture as a core area in UMT. 

Furthermore, the findings could be useful to other studies 

involving psychomotor skills during lab activities.  

 

The study also adopts and extends the Technology 

Continuance Theory (TCT) by [6] to determine the factors 

of students’ willingness to continue using online learning 

systems by examining the online learning service quality, 

conformation, perceived usefulness, perceived ease of use, 

satisfaction, attitude, performance and willingness to 

continue. The study could be a reference for other 

institutions offering fisheries education and similar studies. 

The study outcomes are also crucial for higher education 

institutions to improve the quality of online learning 

systems and develop a proper plan to allow students to 

return to campus life. 

 
2. Literature Review 

2.1 Technology Continuance Theory (TCT) 
[6] proposed the theory to understand user’s continuance 

intention based on characteristics of the Technology 

Acceptance Model (TAM), Expectation Confirmation 

Model (ECM) and Cognitive Model (COGM). Specifically, 

TCT comprises confirmation, perceived usefulness, 

perceived ease of use, satisfaction and attitude to determine 

continuance intention. The contribution of TCT to literature 

is combining attitude and satisfaction in one technology 

continuous model. Additionally, TCT has more exploratory 

power than TAM, ECM and COGM [7]. 

 

The robustness of TCT has been confirmed in numerous 

services such as internet banking [8], healthcare [7] and 

mobile booking applications [9]. The study extended the 

original TCT model by incorporating online learning 

service quality and students’ performance. Service quality is 

predicted to influence perceived usefulness and perceived 

ease of use, whereas students’ performance is predicted to 

influence willingness to continue using online learning 

systems. 

 

2.2 Willingness to Continue 
Willingness to continue occurs after the initial consumption 

of a product or service, indicating that customers accept it 

and are likely to continue using it. [10] mentioned that this 

idea could be a proxy of behavioural intentions; therefore, 

adopted in academia. Willingness to use suggests 

behavioural intention before the actual consumption, 

whereas willingness to continue is behavioural intention 

after the initial use. Hence, willingness to continue is 

similar to continuance intention. Accordingly, the study 

examines the factors influencing students’ willingness to 

continue using online learning systems by analysing the 

students’ performance.  

 

2.3 Online Learning Service Quality 

Service quality measures the gap between user expectation 

and user experience, such as perceived satisfaction [11]. 

Service quality in online learning refers to support services 

provided through the online learning systems, such as 

assistance with registration, course selection, financial aids 

by institutions and online technical support services [12]. 

Students who obtain high-quality services from online 

learning platforms Will further strengthened their perceived 

usefulness have stronger perceived usefulness on the 

platform [13]. The study argued that online learning service 

quality positively influences students’ perceived usefulness 

and perceived ease of use. 

 

The literature also revealed that online learning service 

quality positively affects perceived usefulness, confirmed in 

the electronic learning (e-learning) context [14] and 

massive open online course (MOOC) [13]. Besides, the 

relationship between service quality and perceived ease of 

use indicated a positive effect. According to [15], system 

quality significantly affects perceived ease of use in mobile 

website adoption. Hence, the study proposed the following: 

H1: Online learning service quality has a positive effect on 

perceived usefulness. 

H2: Online learning service quality has a positive effect on 

perceived ease of use. 
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2.4 Confirmation 
Confirmation is the realisation of the expected benefit of a 

system [16]. Similarly, confirmation is the extent to which 

actual experience confirms an individual initial expectation 

[17]. When the initial expectation of a product or service is 

confirmed or exceeded, confirmation occurs, leading to user 

satisfaction. Specifically, when the students’ expectation of 

online learning is confirmed in the actual usage, they 

become satisfied with the use of the online learning system. 

Besides, confirmation develops students’ positive attitudes 

towards an online learning system. 

 

Past studies discovered that confirmation positively 

influenced satisfaction. In academic studies, [18] revealed 

that confirmation positively affects satisfaction in Massive 

Open Online Courses, and in [19] regarding online library 

resources and [20] regarding online learning environment. 

Based on the literature, the following is presented: 

H3: Confirmation has a positive effect on satisfaction. 

 

The positive effect between confirmation and attitude was 

also confirmed in education literature [21] regarding 

communication in the classroom. Similarly, teacher 

confirmation positively affects students’ affective learning 

[22]. Hence, the hypothesis is proposed:  

H4: Confirmation has a positive effect on attitude 

 

2.5 Perceived Usefulness 
Perceived usefulness is the degree of improvement in 

learning through an online learning system. Hence, the 

usefulness of a system is determined when students 

achieved learning accomplishments such as performance 

improvement. Additionally, [23] highlighted that consumer 

have a better purchasing attitude if they find a website 

useful. Hence, the study proposed that students will have a 

better attitude and be satisfied using online learning systems 

if they perceived them useful. Therefore, perceived 

usefulness is the students’ level of improvement in learning 

through the online learning system. 

 

Studies have verified the positive relationship between 

perceived usefulness and satisfaction. For instance, [24] 

revealed the positive effect of the relationship in the 

learning management system context while [25] established 

the positive relationship in an open online course context. 

Therefore, the study proposed that: 

H5: Perceived usefulness has a positive effect on 

satisfaction. 

The positive relationship between perceived usefulness and 

attitude was confirmed by [26] regarding multimedia use 

among school teachers. Besides, [27] revealed the positive 

effect of usefulness on students’ attitudes towards using the 

online system. Hence, the following is suggested: 

H6: Perceived usefulness has a positive effect on attitude. 

 

2.6 Perceived Ease of Use 

Perceived ease of use is defined as the degree to which a 

person believes using a system is free of effort [28]. 

Moreover, perceived ease of use refers to perceiving 

whether performing a particular task requires users’ effort 

[29]. Thus, users would adapt easily to the new technology 

if they perceived it easy [30]. The perceived ease of use in 

the study is the student’s perception of the level of effort 

required to participate in an online learning session. 

 

Past studies have revealed that perceived ease of use has a 

positive influence on satisfaction, as confirmed in online 

learning [31], blended e-learning systems [32] and mobile 

websites [33]. Hence, the hypothesis is presented: 

H7: Perceived ease of use has a positive effect on 

satisfaction. 

 

The literature also confirms the positive relationship 

between perceived ease of use and attitude, revealed in 

augmented reality learning environments [34], English 

mobile learning [35] and learning management systems [36]. 

Therefore, the hypothesis is proposed: 

H8: Perceived ease of use has a positive effect on attitude. 

 

2.7 Satisfaction 
Satisfaction is the students’ perception of the learning 

experience and how its environment aids their academic 

success [37]. Furthermore, satisfaction is defined as the 

degree to which the user believes the system meets their 

initial purpose [38]. Successful interaction with the online 

learning system leads to high satisfaction, whereas no good 

interaction leads to dissatisfaction. Therefore, students’ 

satisfaction with prior experience could influence their 

academic performance. [39] and [40] confirmed the 

relationship between satisfaction and perceived 

performance. Therefore, the following is presented: 

H9: Satisfaction has a positive effect on performance. 

 

2.8 Attitude 
Attitude is the extent to which a person has a favourable or 

unfavourable appraisal of a particular behaviour [41]. 

Besides, attitude is a psychological evaluation in attribute 

dimensions, such as good-bad, likeable-dislikeable and 

pleasant-unpleasant [42]. Significantly, students’ attitude 

was a predictor for the actual behaviour of using digital 

learning [43]. The study suggests that students with a high 

attitude towards online learning will have a higher 

performance. 

 

Studies have also shown that attitude positively affects 

performance, confirmed by [44] regarding engineering 

students’ challenging experiences. Hence, the study 

presented the following: 

H10: Attitude has a positive effect on performance 

 

2.9 Students’ Performance 
Students’ performance is the learners’ judgement of their 

ability to complete tasks and their response towards the 

learning environment [45]. Learning performance is 

influenced by students’ ability, motivation and desire for 

knowledge [46]. In practice, students’ performance is 

determined by referring to the percentage of learners who 
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pass assessments or modules [47]. The study suggests that 

students’ perceived performance positively influence their 

willingness to continue using online learning systems. 

 

The literature also provides that performance positively 

affects the students’ willingness to continue. For example, 

[48] confirmed that students’ perceived performance 

positively influenced continuance intention. Hence, the 

study proposed the following: 

H11: Students’ perceived performance has a positive effect 

on willingness to continue. 

 

2.10 Serial Mediation 
[49] emphasised the crucial role of mediation analysis in 

model enhancement and theoretical advancement. Hence, 

the study aimed to enhance the predictive power of the 

model by adding several serial mediations. Generally, serial 

mediation theorises a causal chain linking the mediators 

with a specific direction flow [50]. For example, service 

quality could influence perceived ease of use, perceived 

ease of use could influence satisfaction, and satisfaction 

could influence performance. Additionally, the serial 

mediation chain should be analysed to understand how 

online learning service quality affects willingness to 

continue. Hence, the study suggests mediating the 

relationship between services quality and willingness to 

continue through the effect of perceived ease of use, 

satisfaction and performance. 

 

Studies have also verified the relationship between service 

quality and perceived usefulness, perceived usefulness and 

attitude, attitude and performance, and performance and 

willingness to continue. Based on the model, the mediators 

(perceived usefulness, attitude and performance) could have 

a causal relationship with service quality and willingness to 

continue. Hence, the following is proposed:  

H12: Perceived usefulness, attitude and performance 

sequentially mediate the relationship between service 

quality and willingness to continue. 

 

Studies have confirmed the relationships between service 

quality and perceived ease of use, perceived ease of use and 

satisfaction, satisfaction and performance, and performance 

and willingness to continue. Hence, perceived ease of use, 

satisfaction and performance could be serial mediators 

between service quality and willingness to continue. 

Therefore, the first following is suggested: 

H13: Perceived ease of use, satisfaction and performance 

sequentially mediate the relationship between service 

quality and willingness to continue.  

 

Past studies also verified service quality effect on perceived 

usefulness, perceived usefulness on satisfaction, satisfaction 

on performance, and performance on willingness to 

continue. The study suggested a relationship between the 

mediators and service quality and willingness to continue. 

Consequently, the following is presented: 

H14: Perceived usefulness, satisfaction and performance 

sequentially mediate the relationship between service 

quality and willingness to continue.  

 

The literature verified that service quality influences 

perceived ease of use. Similar results were also found in the 

relationship between perceived ease of use and attitude, 

attitude and performance, and performance and willingness 

to continue. The mediators of perceived ease of use, attitude 

and performance could have a sequential linkage between 

service quality and willingness to continue. Hence, the 

following is suggested: 

H15: Perceived ease of use, attitude and performance 

sequentially mediate the relationship between service 

quality and willingness to continue. 

 

Figure 1 illustrates the research framework.  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Research Framework 

 

3. Research Methodology 

3.1 Instrument Development 
The instrument was developed based on seven latent 

constructs adopted from previous studies. Meanwhile, six 

online learning service quality items were adopted from [51] 

while three confirmation items were from [12]. Additionally, 

three items of each perceived ease to use and perceived 

usefulness were based on [52]. Satisfaction consists of 3 

items adapted from [53], whereas four items measuring 

attitude were adopted from [54]. Besides, three items of 

performance were adopted from [55]. Finally, three items of 

willingness to continue were adopted from [16]. For the 

scaling of measurement, the independent variables were 

measured using a five-point Likert scale while the 

dependent variables were measured using a seven-point 

Likert scale to reduce the common method variance (CMV) 

[56]. 

 

3.2 Sampling and Data Collection  
The respondents were sampled using purposive sampling as 

the study focused on fisheries and aquaculture degree 

students from UMT attending online learning courses 

during Semester 2, Session 2019/2020. As proposed by [57] 

[58] stated that researchers use convenience sampling when 

testing the theoretical effect of variables in the research 

framework. Using Google Forms, the survey was 

distributed online via the UMT Official Facebook for one 

month. As proposed by [59], the sample size should be 

determined using the power of analysis based on the 
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number of predictors. [60] suggested with the power of 80%, 

the medium effect size and p = 0.05, the minimum sample 

size of the study was 76. A total of 294 completed 

questionnaires were returned; hence, the sample size was 

not an issue in the study. 

 

Specifically, 69.4% of 294 respondents were female 

students and the remaining 30.6% were male. Moreover, 

most respondents were third-year students (45.2%), 32% 

were second-year students, and 22.8% were first-year 

students. In terms of electronic device usage, most 

respondents have more than one electronic device (80.3%), 

12.9% use laptops, 6.5% use smartphones and only 0.3% 

use desktops. Finally, 78.6% of the respondents have 

internet access at home while 21.4% do not. 

 

Table 1: Respondent Profile 

Variable Item Frequency 

(N = 294) 

Percentage 

(%) 

Gender   Male   90 30.6 

Female  204 69.4 

Year of Study First year 67 22.8 

Second year 94 32.0 

Third year 133 45.2 

Electronic Device Laptop 38 12.9 

Desktop/PC 1 .3 

Smartphone 19 6.5 

More than 1 device 236 80.3 

Internet Access at Home Yes 231 78.6 

No 63 21.4 

 

3.3 Data Analysis 

The data was analysed using PLS-SEM as the study aims to 

predict the relationship between variables in the research 

model [61] [62], using SmartPLS [63] to test the hypotheses. 

The CMV could be an issue as the study used single-source 

data whereby the independent and dependent variables were 

simultaneously derived from the same person. Thus, 

procedural and statistical methods were used to overcome 

the CMV issue [64] [65]. For the procedural method, the 

study employed various anchor scales to measure the 

independent variables (1-5) and dependent variables (1-7) 

[64] [65]. As for the statistical method, the marker variable 

technique was conducted to test the common method bias 

(CMV) [66]. Besides, the unmeasured marker variables 

were used as an exogenous variable predicting every 

endogenous variable in the model- all the significant effects 

of the model without marker variables remained significant 

in the model with marker variables. Hence, CMV was not 

an issue. 

 

 

 

The study employed a two-stage approach comprising 

measurement and structural models [67]. The study also 

used two types of validities for assessing the measurement 

model; convergent validity and discriminant validity, which 

must be confirmed before proceeding to the structural 

model [68]. Therefore, the bootstrapping method with 5,000 

resampling techniques [67] was implemented to assess the 

structural model. As the online learning service quality was 

measured as a higher-order construct with type 1 

(reflective-reflective), the two-stage approach was applied 

for the higher-order construct. 

 

3.4 Measurement Model 
Convergent validity is established if the loading reaches 

0.708 or higher [67], average variance extracted (AVE) of 

0.5, and composite reliability (CR) with a minimum of 0.7 

[67]. Table 2 illustrates the results of the convergent 

validity test. As all the loading, AVE and CR were higher 

than the threshold values, the results indicated that 

convergent validity was achieved.
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Table 2: Convergent Validity 

Lower Order Higher Order Item Loading CR AVE 

Interaction Quality 
  

  

IQ1 0.959 
0.958 0.920 

IQ2 0.959 

Service Environment 

Quality 

  

  

EQ1 0.969 
0.969 0.939 

EQ2 0.969 

Outcome Quality 
  OQ1 0.955 

0.956 0.915 
  OQ2 0.958 

  

Online Learning Service Quality 

IQ 0.884 

0.938 0.834   EQ 0.932 

  OQ 0.923 

Confirmation  

  CONF1 0.911 

0.931 0.817   CONF2 0.903 

  CONF3 0.898 

Perceived Usefulness 

  

  

  

PU1 0.861 

0.935 0.827 PU2 0.928 

PU3 0.937 

Perceived ease to use 

  PEU 0.918 

0.931 0.817   PEU2 0.915 

  PEU3 0.879 

Satisfaction  

  S1 0.942 

0.962 0.893   S2 0.943 

  S3 0.949 

Attitude  

  ATT1 0.905 

0.945 0.811 
  ATT2 0.895 

  ATT3 0.893 

  ATT4 0.910 

Performance 

  PER1 0.951 

0.937 0.833   PER2 0.952 

  PER3 0.829 

Willingness to Continue 

 WC1 0.956 

0.965 0.902  WC2 0.954 

 WC3 0.939 

 

Next, discriminant validity is confirmed if the 

heterotrait-monotrait (HTMT) values are lower than 0.9 

[69]. The results depicted in Table 3 satisfied the HTMT  

 

 

criterion, indicating that all the values were lower than the 

0.9 as proposed. Hence, the results indicated an adequate 

discriminant validity of the constructs and items tested. 
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Table 3: Discriminant Validity: HTMT Ratio 

 1 2 3 4 5 6 7 8 9 10 

IQ (1)           

EQ (2) 0.790          

OQ (3) 0.778 0.881         

CONF (4) 0.578 0.697 0.711        

PU (5) 0.523 0.667 0.667 0.824       

PEU (6) 0.575 0.640 0.690 0.747 0.819      

SAT (7) 0.654 0.740 0.743 0.773 0.804 0.832     

ATT (8) 0.613 0.722 0.763 0.737 0.856 0.874 0.876    

PER (9) 0.580 0.673 0.701 0.680 0.790 0.743 0.772 0.786   

WC (10) 0.661 0.721 0.734 0.701 0.729 0.777 0.842 0.828 0.884  

 

3.5 Structural Model 
Before the structural model assessment, the study should 

confirm that multicollinearity is not a problem, with the 

variance inflated factor (VIF) values of ≤ 5 [61]. Table 4 

shows that all the VIF values were lower than the threshold 

of 5. Additionally, the bootstrapping technique produced 

the results for the direct effects, as shown in Table 5 and 

Figure 3, respectively. 

 

The results show that for the direct effect, nine out of ten 

hypotheses were supported. The SEQ → PU (β = 0.617, t = 

13.478: LL = 0.532, UL 0.683, p < 0.001), SEQ → PEU (β = 

0.630, t = 15.802: LL = 0.570, UL 0.690, p < 0.001), 

confirming positive relationships between the variables 

representing SEQ, PU and PEU. Thus, H1 and H2 are 

supported. For H3, the values confirmed positive 

relationships between CONF and SAT (β = 0.244, t = 4.490: 

LL = 0.153, UL 0.331, p < 0.001), hence supporting H3. For 

H5 and H6 on the relationship between PU, SAT and ATT (β 

= 0.261, t = 3.900: LL = 0.151, UL 0.373, p < 0.001) and (β = 

0.383, t = 5.710: LL = 0.274, UL 0.499, p < 0.001) 

respectively, confirming positive relationships between PU, 

SAT and ATT, hence supporting H5 and H6. 

 

For H7 and H8, the values confirmed positive relationships 

between PEU, SAT and ATT (β = 0.408, t = 5.863: LL = 

0.295, UL 0.523, p < 0.001) and (β = 0.458, t = 7.251: LL = 

0.352, UL 0.560, p < 0.001), hence supporting H7 and H8. 

For H9 and H10, the results supported the relationship 

between SAT and ATT with PER (β = 0.387, t = 4.292: LL = 

0.243, UL 0.539, p < 0.001) and (β = 0.424, t = 4.794: LL = 

0.274, UL 0.563, p < 0.001), confirming positive 

relationships between SAT, ATT and PER. The results for 

H10 revealed that PER has a positive relationship with WC 

(β = 0.842, t = 40.887: LL = 0.806, UL 0.874, p < 0.001).  

 

Finally, the relationship between CONF and ATT was not 

proven with (β = 0.083, t = 3.900: LL = -0.036, UL 0.151, p < 

0.373). Consequently, H4 was rejected. Figure 2 and Table 4 

illustrates the results for the direct effects of the study. 

 

Figure 2: Structural Model 

 

Table 5 demonstrates the values of coefficient of 

determination (R2), predictive relevance (Q2) through the 

blindfolding technique and effect size (f2). The study 

showed the R2 value of 0.380 for PU, 0.396 for PEU, 0.674 

for SAT, 0.716 for ATT, 0.598 for PER and 0.709 for WC, 

suggesting that SEQ explained 38.0% of the PU variance. 

Conversely, SEQ explained 39.6% of the PEU variance. As 

for CONF, PU and PEU explained 67.6% of the variance of 

SAT. CONF, PU, and PEU explained 71.6% of the ATT 

variance. Meanwhile, SAT and ATT explained 59.8% of 

the PER variance. Lastly, PER explained 70.9% of the WC 

variance. As for predictive relevance, a value of Q2 higher 

than 0 indicates that the model has good predictive 

relevance [61]. The blindfolding technique found that Q2 is 

0.312, 0.319, 0.599, 0.573, 0.568 and 0.636 for the PU, 

PEU, SAT, ATT, PER and WC, confirming that the model 

has good predictive power for the subject matters.  

 

Finally, the effect size of f2 was assessed, whereby an effect 

size of 0.02 is considered small, 0.15 is moderate, and a 

value above 0.35 is considered high [70]. The SEQ had a 

large effect size towards PU and PEU with a value of 0.613 

and 0.656. With a value of 0.078 and 0.075, CONF and PU 

had a small effect size on SAT. Contrarily, PEU had a 

medium effect on SAT (0.221). For ATT, the study found 

that PU (0.318) and PEU (0.184) had a medium effect on 

ATT. As for PER, SAT had a small effect on PER, whereas 



Ngah et al. / International Journal of Business and Management, 7(1) 2023, Pages: 16-28 

 

23 

 

ATT (0.149) had a medium effect size on PER. Lastly, with 

a value of 2.441, PER had a large effect size on WC. Table 

5 illustrates all the results for the R2, Q2 and f2. 

 

Table 4: Hypothesis Testing 

Hypothesis Relationship Beta SE T Value P Value LL UL Decision VIF 

H1 SEQ -> PU 0.617 0.046 13.478 0.001 0.532 0.683 Supported 1.000 

H2 SEQ -> PEU 0.630 0.040 15.802 0.001 0.557 0.690 Supported 1.000 

H3 CONF -> SAT 0.244 0.054 4.490 0.001 0.153 0.331 Supported 2.338 

H4 CONF -> ATT 0.083 0.070 1.189 0.117 -0.037 0.194 Unsupported 2.338 

H5 PU -> SAT 0.261 0.067 3.900 0.001 0.151 0.373 Supported 2.810 

H6 PU -> ATT 0.383 0.067 5.710 0.001 0.274 0.499 Supported 2.810 

H7 PEU -> SAT 0.408 0.070 5.863 0.001 0.295 0.523 Supported 2.325 

H8 PEU -> ATT 0.458 0.063 7.251 0.001 0.352 0.560 Supported 2.325 

H9 SAT -> PER 0.387 0.090 4.294 0.001 0.243 0.539 Supported 2.997 

HI0 ATT -> PER 0.424 0.088 4.794 0.001 0.274 0.563 Supported 2.997 

H11 PER -> WC 0.842 0.021 40.887 0.001 0.806 0.874 Supported 1.000 

 

Table 5: Effect Size 

Relationship R2 Q2 f2 Decision 

SEQ -> PU 0.380 0.312 0.613 Large 

SEQ -> PEU 0.396 0.319 0.656 Large 

CONF -> SAT 

0.676 0.599 

0.078 Small 

PU -> SAT 0.075 Small 

PEU -> SAT 0.221 Medium 

PU -> ATT 
0.716 0.573 

0.318 Medium 

PEU -> ATT 0.184 Medium 

SAT -> PER 
0.598 0.568 

0.124 Small 

ATT -> PER 0.149 Medium 

PER -> WC 0.709 0.636 2.441 Large 

 

[71] and [61] suggested bootstrapping the indirect effect to 

test the mediation effect for the mediation analysis. [71] also 

proposed that LL and UL should not straddle a 0 in between 

and indicated a mediation effect is non-existent between 

independent and dependent variables. The results indicated 

that (β = 0.084, t = 3.384: LL = 0.045, UL 0.145, p < 0.001) 

for the relationship between SEQ → PU → SAT → PER → 

WC and (β = 0.020, t = 2.621: LL = 0.022, UL 0.104, p < 

0.001) for the relationship between SEQ →PEU → SAT →  

 

 

PER → WC confirming that PU, PEU and SAT had a 

sequential mediation effect for both relationships; thus, 

supporting H12 and H13. The results for H14 (SEQ → PU → 

ATT → PER → WC); β = 0.103, t = 3.890: LL = 0.058, UL 

0.160, p < 0.001) and H15 (SEQ → PEU → SAT → PER; β 

= 0.085, t = 3.524: LL = 0.046, UL 0.140, p < 0.001) showed 

that PU, PEU and ATT had a sequential mediation effect for 

both relationships; hence, supporting H14 and H15. Table 6 

depicts the results for the mediation analysis. 

 

Table 6: Mediation Analysis 

Hypothesis Relationship Beta SE T Value P Value LL UL Decision 

HI2 SEQ -> PU -> SAT -> PER -> WC 0.084 0.025 3.384 0.001 0.045 0.145 Supported 

H13 SEQ -> PEU -> SAT -> PER -> WC 0.053 0.020 2.621 0.009 0.022 0.104 Supported 

H14 SEQ -> PU -> ATT -> PER -> WC 0.103 0.027 3.890 0.000 0.058 0.160 Supported 

H15 SEQ -> PEU -> ATT -> PER -> WC 0.085 0.024 3.524 0.000 0.046 0.140 Supported 
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4. Discussion 
The study aimed to identify the factors influencing UMT 

students’ willingness to continue using the online learning 

system during the pandemic. The results confirmed that the 

extended TCT model with online learning service quality 

and perceived performance explained students’ behaviour 

towards online learning continuance. Furthermore, the 

findings could be a reference for the administration of FPSM 

and similar faculties or institutions that require face-to-face 

education to aid students’ success. Considering the ongoing 

pandemic, extending knowledge on online learning 

behaviour among students who require psychomotor skills 

and practical experience is crucial for their academic 

success. 

 

The analysis showed that online learning service quality 

positively affects perceived usefulness. The findings align 

with [13], showing that better online learning service quality 

strengthens students’ perceived usefulness on online 

learning platforms. Therefore, university management 

should provide better service quality in online learning 

platforms. Good support for online learning ensures a 

smooth learning process using online learning platforms. 

 

The study also revealed that online learning service quality 

positively influences the perceived ease of use, as in [15] 

regarding mobile website adoption. Hence, the findings 

indicate that good service quality influences students’ 

perception of the effort in using online learning platforms. 

Thus, good service quality for online learning platforms 

should be maintained and enhanced by the management to 

ensure the ease of using online learning among students. 

 

Confirmation had a positive effect on satisfaction, parallel 

with [20] regarding online learning environment. Hence, 

once the students realised that the online learning platform 

could aid their academic success, they will be satisfied with 

online learning. Hence, the learning process using online 

learning platforms should fulfil students’ expectation. 

Lecturers should ensure they can fully deliver teaching 

materials during online sessions. If the learning process is 

confirmed by the students, they will be satisfied with the 

session. 

 

Attitude was also positively influenced by confirmation, as 

shown in [21] regarding communication in classroom. The 

findings showed that students’ attitude towards online 

learning is high if the usage of online learning platform 

meets their expectation. Thus, the management should 

inform the lecturers to effectively deliver teaching materials 

during online learning sessions. Once the students confirm 

the expected benefit of online learning, they will exhibit 

positive attitude towards the online learning method. 

 

Perceived usefulness positively affected students’ 

satisfaction, in line with [25]. Thus, students are satisfied 

with the online learning platform when they found that it can 

improve their academic accomplishment such as learning 

performance. Hence, the usefulness of online learning should 

be maintained by the university management by providing 

excellent learning materials to the lecturers to enhance the 

usefulness of online learning among students. The study also 

found that perceived usefulness positively affects attitude, 

confirming [27]. The findings suggested that students who 

improved their learning accomplishment has positive 

attitude towards online learning platforms. Hence, the 

university management should maintain the usefulness of 

online learning. Most importantly, good learning material is 

crucial to allow students to improve their academic success. 

 

The analysis revealed that perceived ease of use positively 

affects students’ satisfaction, as shown in [31]. The findings 

proved that the level of effort required to participate in online 

learning sessions influences satisfaction level. Thus, a 

system with free effort will positively influence satisfaction 

among students. In order to maintain satisfaction, the 

institution management should design an online learning 

platform which is convenient to use and accessible using 

different type of devices. As mobile devices are one of the 

handiest devices nowadays, the online learning platform 

should be compatible with mobile devices such as 

smartphones or tablet computers. 

 

Additionally, perceived ease of use had positively affected 

students’ attitudes, similar to [36]. Students who believed 

that using the online learning system is free from effort 

exhibit a positive attitude towards the online learning system. 

Therefore, the positive attitude among students should be 

maintained by making the system easy to use and accessible 

using different types of devices. 

 

The results showed that satisfaction positively influenced 

students’ perceived performance, in line with [39]. The study 

indicates that students believe their learning performance 

improved due to being satisfied with the online learning 

method. The factors influencing satisfaction such as 

confirmation, perceived usefulness and perceived ease of use 

is vital for the students. Hence, satisfaction among students 

should be preserved on online learning system usage during 

the pandemic. As the students learning performance 

improves, their academic success improves too. 

 

Attitude also positively influenced students’ perceived 

performance, as shown in [44] regarding engineering 

students’ academic performance. The study proved that the 

positive attitude of using an online learning system 

influenced the students’ academic performance. Hence, the 

university management should encourage positive attitude 

among students who rely on online learning during the 

pandemic. Therefore, the influencing factor for positive 

attitude such as confirmation, perceived usefulness and 

perceived ease of use are vital to ensure academic 

performance improvement. 

 

The final analysis on direct effect demonstrated that 
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students’ perceived performance positively influenced their 

willingness to continue using online learning systems, 

parallel with [48] regarding continuance intention in higher 

education institutions. Hence, the improvement in academic 

performance directly affects students’ willingness to 

continue. Therefore, students who believe their academic 

performance improved while using online learning systems 

will continue using the system in replacement of the physical 

classroom during the pandemic. Thus, improving academic 

performance using online learning methods is critical to 

ensure the continuance of online learning system usage. 

Hence, the factors affecting students’ perceived performance 

such as satisfaction and attitude should be closely monitored 

by the university management to provide an excellent 

academic experience for the students during the pandemic. 

 

For the indirect effect, a multiple sequential mediation 

analysis was conducted to enhance the research model 

predictive power. Firstly, the relationship between online 

learning service quality and willingness to continue was 

mediated by perceived usefulness, satisfaction and 

performance. The result indicated the importance of 

perceived usefulness, satisfaction and perceived 

performance in online learning during the pandemic. Hence, 

the institution management should provide an online 

learning system with good service quality and beneficial for 

the students to ensure their satisfaction with online learning 

and improve their academic performance. 

 

Second, the analysis showed that perceived ease of use, 

satisfaction and performance mediated the relationship 

between online learning service quality and willingness to 

continue. The results proved that these factors are vital in 

influencing students’ willingness. Therefore, providing an 

easy-to-use online learning system affects the satisfaction 

level among students and their academic performance. 

Therefore, students are more willing to continue using the 

online learning system if their academic performance 

improves. Besides having good service quality, the online 

learning system should be easy to use to influence the 

satisfaction level and academic performance. 

 

Third, the relationship between online learning service 

quality and willingness to continue was mediated by 

perceived usefulness, attitude and perceived performance. 

Thus, these factors are crucial for the relationship between 

online learning service quality and willingness to continue. 

Similar to the first mediation analysis, good service quality 

and the benefit of online learning influences students’ 

attitudes and improves their perceived performance. Hence, 

the students believe these factors influence their willingness 

to continue using online learning. 

Lastly, perceived ease of use, attitude and perceived 

performance mediated the relationship between online 

learning service quality and willingness to continue. The 

results confirmed the importance of the indirect effect of 

these factors on the relationship between online learning 

service quality and willingness to continue. Therefore, the 

university management should maintain positive attitude 

among students by providing an easy-to-use online learning 

system with excellent online learning service quality to 

ensure the students’ academic performance improve. Thus, 

the students will be more willing to continue using an online 

learning system. 

 

5. Implications 
Overall, assessing the online learning service quality, 

confirmation, perceived usefulness, perceived ease of use, 

satisfaction, attitude, performance and willingness to 

continue in the TCT model provides useful insights 

regarding higher institution students’ behaviour towards 

online learning during the pandemic. Therefore, the extended 

model of TCT leads to theoretical and practical implications 

in online learning usage behaviour. 

 

5.1 Theoretical Implication 
Although online learning was extensively researched even 

before the pandemic, the study presents an extended TCT 

model to explain the post-usage behaviour of the online 

learning approach on students in fisheries and aquaculture. 

The students require practical sessions in the laboratory 

comprising psychomotor skills and face-to-face education, 

hence the results might differ from students who focus on 

theoretical learning. The study confirmed the capacity of the 

extended TCT to explain the willingness to continue using 

online learning by incorporating online learning system 

quality and perceived performance. Besides, using perceived 

usefulness, perceived ease of use, satisfaction, attitude and 

performance as mediating variables between online learning 

service quality and willingness to continue is new in online 

learning, particularly in the COVID-19 context. Additionally, 

the study offers a new understanding of the post-usage 

behaviour of online learning for fisheries and aquaculture 

students. 

 

5.2 Practical Implications 
Practically, a better understanding of students’ behaviour on 

online learning is useful for the university management to 

provide the students with a better learning experience. The 

university could enhance its online learning platform and 

provide better learning material to increase student 

satisfaction and attitude towards online learning. Therefore, 

students could enhance their academic performance to aid 

academic success even without a physical classroom. 

 

The study also identified that most students still rely on 

mobile data networks with no excellent service such as a 

home network. As the online learning approach requires a 

stable connection and large data, an excellent internet 

connection is required. Most significantly, students in rural 

and remote areas may find difficulty to participate in online 

learning sessions actively. Hence, the ministry of education 

should address the issue to network providers to prevent 

shortcomings in online education. 

 

6. Limitations and Future Research 
The study limitations include: first, the study sample was 
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limited to fisheries and aquaculture students in UMT; hence, 

future studies should include other education institutions to 

elaborate on students’ willingness to continue using online 

learning. Second, students’ academic performance during 

the pandemic and after the pandemic should be compared in 

future studies. The findings should be useful in identifying 

factors that disrupt online learning systems. Third, the study 

identified factors influencing students’ willingness to 

continue using the extended TCT model, thus, future studies 

should investigate the students’ behaviour from a different 

theoretical perspective to provide different findings and 

enrich the literature. 

 

7. Conclusion 
The study aims to identify the factors influencing students’ 

willingness to continue using online learning systems by 

adopting and extending the TCT model with online learning 

service quality and perceived performance. The results 

indicated that majority of the proposed relationships in the 

study were supported. Therefore, the present study enhances 

the knowledge on online learning regarding post-usage 

behaviour during the pandemic and improves the knowledge 

on online learning behaviour. Hence, the findings could 

serve as a reference theoretically and practically. Future 

research should adopt or extend the extended TCT model in 

this study into other contexts and the findings should 

improve the knowledge on the capacity of the TCT. 

Ultimately, the MoHE and university management should 

work with network providers to provides an excellent online 

learning experience for the students during the pandemic. 
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