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Abstract
The unanticipated switch from face-to-face learning to online education caused by 
the Covid-19 pandemic has led to a lack of familiarization preparation for stu-
dents, potentially hampering their learning processes in several ways. The success 
of online learning is primarily based on the quality of the information systems, 
self-regulated learning, and intrinsic learning motivation. The severe stress amid 
epidemic lockdowns might trigger negative impacts on students’ learning motiva-
tion and self-regulated learning. Nevertheless, studies examining the relationship 
between information system success, self-regulated learning, perceived stress, and 
intrinsic learning motivation in the context of developing countries are still scarce. 
The current research aims to address this gap in the literature. Participants were 
303 university students. The results of second-order structural equation modelling 
revealed the positive direct and indirect relationships between information system 
success, intrinsic learning motivation, and online self-regulated learning. Besides, 
despite the insignificant relationships between perceived stress, intrinsic learning 
motivation, and online self-regulated learning, most participants in this study were 
found to have moderate to high stress levels. Hence, the potential adverse effect 
of stress on students’ learning process should not be ignored. The results provide 
implications for educators and researchers studying online learning environments 
and educational psychology.

Keywords  Online learning environments · Self-regulated learning · Information 
system success · Intrinsic learning motivation · Perceived stress · The Covid-19 
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1  Introduction

The severe harm caused by the Covid-19 pandemic has led to the suspension of 
numerous social activities around the world. To prevent infection, activities that 
require social interaction had to be switched to online modes. The field of education 
was no exception in this forceful shifting process. According to the statistics from 
UNESCO (2020), almost 98% of students from around the globe have been affected 
by the pandemic in several aspects. The world has witnessed a dramatic rise in the 
transfer of teaching and learning activities to online settings in response to the pan-
demic restrictions (Bozgun et al., 2022; Lake & Dusseault, 2020). Students have been 
facing several factors that might lower their motivation while learning online such 
as worrying about the quality of the information systems (Albelbisi et al., 2018; Lin, 
2021), an increase in the levels of perceived stress caused by long quarantine, fear of 
being exposed to the disease (Charles et al., 2021), and lack of self-regulated learning 
(SRL) (Albelbisi et al., 2018; Kizilcec et al., 2016; Onah & Sinclair, 2017).

Researchers have emphasized the vital role of SRL in students’ learning progress 
(Tsai et al., 2017; Wang, 2011; Zheng, 2016). Correspondingly, self-regulated learn-
ing has been reported in the literature to have a positive effect on students’ learn-
ing achievement and performance (Lee et al., 2019; Wong et al., 2019; Wong et al., 
2021; Zheng et al., 2016). The definition of self-regulated learning varies broadly in 
the body of knowledge. In this current study, Zimmerman’s (1989) definition of the 
term “self-regulated learning” was adopted. Zimmerman (1989) defined “self-regu-
lated learning” as the degree to which learners actively participate or engage in their 
own learning progress by monitoring and directing their motivation, cognition, and 
behaviour in order to achieve their learning goals. In online learning environments, 
students are required to process a higher level of SRL than in traditional face-to-face 
environments (Pérez et al. 2019; Wong et al. 2021). Nonetheless, studies suggest that 
learners struggle and have difficulties with SRL while learning online (Kizilcec et al., 
2016; Littlejohn et al., 2016). Therefore, investigating students’ online self-regulated 
learning and examining its antecedent factors are crucial for providing students and 
practitioners with appropriate empirical knowledge to help learners manage their 
online learning (Yossatorn et al., 2022). Moreover, according to social-cognitive 
theory, culture could be a factor causing the difference in self-regulatory patterns of 
learners across cultures (McInerney & King, 2018). Most previously available find-
ings were from Western-based contexts, so data retrieved from Asian contexts such as 
Vietnam might contribute to the literature on self-regulated learning research.

Intrinsic motivation is the combination of exploration, interest, and spontaneity 
that intrinsically motivates individuals to freely engage in activities which satisfy 
their curiosity and mastery desire (Deci & Ryan, 1985; Piaget, 1971; White, 1959). 
Moreover, intrinsic motivation is a key factor that predicts the level of students’ self-
regulated learning (Boekaerts & Corno, 2005; Greene, 2017). Respectively, accord-
ing to Cognitive Evaluation Theory (CET) proposed by Ryan and Deci (2002), it 
is hypothesized that intrinsic motivation can reinforce the sense of students’ self-
regulation, which means that those students who have intrinsic-oriented goals and 
rich intrinsic motivation generate high levels of self-regulation and persistence (Deci 
et al., 1981; Vansteenkiste et al., 2004). CET has been widely applied to traditional 
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learning environments; however, it has not received much attention in online learning 
environments (Hsu, 2019) amid the pandemic outbreak. Therefore, it is noteworthy 
to examine the role of intrinsic motivation to engage in online self-regulated learning 
in online environments.

Information systems success was defined as the fulfilment of learning systems 
in creating valid online learning environments for students to satisfy their need for 
competence based on three dimensions: the technical, semantic, and effectiveness 
levels (Shannon & Weaver, 1949). The technical level is the accuracy and efficiency 
of learning systems in communicating information to receivers. The semantic level 
refers to the meaning quality of the conveyed information. The effectiveness level is 
receivers’ perceptions of the effect of information on their learning purposes. In this 
study, Google Meet and Google Classroom were the two online learning information 
systems used by participants. Specifically, Google Classroom is a learning manage-
ment system in which students have access to the learning materials and assign-
ment submissions, and receive feedback from teachers and peers. On the other hand, 
Google Meet functions as a platform used to conduct synchronous online classrooms. 
Due to the lockdown for epidemic prevention, the two platforms were employed as 
alternatives for traditional face-to-face learning. Several studies have stressed that 
the quality of information systems is the critical factor that influences online learning 
success (Albelbisi et al., 2018; Gamage et al. 2015). Additionally, Albelbisi (2019) 
disclosed that the service quality of online courses positively predicts learners’ self-
regulated learning. Despite the important role of information systems in fostering 
students’ online learning success, less attention has been paid to understanding the 
quality of information systems in online learning environments as well as their 
impacts on SRL (Albelbisi, 2019; Yousef et al., 2014).

Stress is defined as a disproportion between demands and one’s perceived abil-
ity to deal with those demands (Lazarus & Folkman, 1984). The terms indicating 
negative emotions such as stress, anxiety, and worry have frequently been used inter-
changeably when mentioning the same mental state (Putwain, 2007). Additionally, 
stress can be experienced as a debilitative or facilitative effect according to how 
individuals perceive it (Strack & Esteves, 2015). In other words, debilitating stress 
(distress) is the level of stress which is perceived as threatening. In opposition to 
debilitating stress, facilitating stress can be considered as eustress (good stress) that 
enables people’s motivation and provides instrumental benefits to help them cope 
with stressful situations (Oksman et al., 2016; Tamir et al., 2008).

Despite the importance of the aforementioned constructs, studies exploring the 
relationship among information system success, perceived stress, online self-reg-
ulated learning, and intrinsic learning motivation in online learning environments 
are still scarce in the body of literature. Moreover, studies on technology-enhanced 
learning are mostly US-based, followed by China, the United Kingdom, and Turkey 
(Chen et al., 2018). Online learning and its related constructs in developing coun-
tries such as Vietnam should receive more attention. Therefore, to bridge the current 
gaps, this study aimed to investigate the direct and indirect effects of information 
system success, perceived stress, and intrinsic motivation on students’ online self-
regulated learning. In doing so, this study aims to contribute to the literature in the 
following ways. First, it depicts the nature and impacts of information system success 
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and perceived stress on students’ online self-regulated learning in the context of the 
Covid-19 pandemic. Moreover, the mediating role of intrinsic learning motivation 
in quantifying the direct effect path between information system success and online 
self-regulated learning is examined. Second, understanding the relational patterns 
among these variables paves the way for practitioners and educators to tailor appro-
priate teaching and learning strategies for uplifting students’ online self-regulated 
learning in online learning environments. Third, due to the culture-specific charac-
teristic, the current study aims to address the gap in the body of knowledge of online 
learning in developing countries in Asia such as Vietnam.

2  Theoretical background and hypotheses development

2.1  Relationships among information system success, intrinsic learning 
motivation, and online self-regulated learning

The quality of the information systems used in online learning environments affects 
the success of online learning processes (Albelbisi, 2019; Du, 2022; Yakubu & 
Dasuki, 2018). In recent years, the rising implementation has rendered online learn-
ing an indispensable supplement to face-to-face learning. The severe Covid-19 
situation all around the world has even solidified the vital role of online learning 
infrastructure in education. Full-time online learning integration has become a must 
in almost all educational systems around the world due to the severe Covid-19 situa-
tion. Moreover, empirical studies propose that improving the quality of online learn-
ing infrastructures positively influences students’ motivation (Luo et al., 2021) and 
self-regulated learning (Jansen et al., 2017; Zhao, 2016), thus encouraging students’ 
spontaneous engagement in online learning lessons. However, the sudden switch 
from face-to-face learning to full-time online learning caused several inadequacies 
in the learning process, not only for teachers but also for students to adapt to the 
new method (Baber, 2021; Bao, 2020). Research evidence suggests that consider-
able attention to information system quality when adopting online learning systems 
is crucial (Lazarus & Suryasen, 2022; Alsabawy et al., 2013) study investigating the 
role of information system infrastructure services in e-learning success in terms of 
perceived usefulness, user satisfaction, and user value suggested that future research 
should expand the knowledge of the role of online information systems in supporting 
online learning in different directions. Hence, the current study aimed to examine 
the relationship between information system success and the two psychological con-
structs: intrinsic motivation and online self-regulated learning. The hypotheses were 
proposed as follows:

H1: Information system success has a significant positive impact on intrinsic 
learning motivation.

H2: Information system success has a significant positive impact on online self-
regulated learning.
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2.2  Relationships among perceived stress, intrinsic learning motivation, and 
online self-regulated learning

Perceived stress (PS) is a feeling or perception of how much stress one experiences 
during a certain period of time (Fisher, 2015). The feeling of perceived stress occurs 
when one deals uncontrollably with annoying hassles, problems, or life difficulties. 
Studies have reported that the level of stress has increased as a consequence of the 
Covid-19 pandemic (Brooks et al., 2020; Emery et al., 2021). Previous studies found 
that stress negatively affected the mental health of students in the online learning 
environment (Almomani et al., 2021; Heo & Han, 2018). One of the most signifi-
cant stressors for the increase in stress levels among students is the forceful and 
sudden shift to online learning due to the outbreak of the pandemic (Mheidly et al., 
2020). Empirical research evidence shows that perceived stress was negatively cor-
related with the learning motivation and self-regulated learning of students in online 
classrooms (Wang et al., 2019). Despite that, there is a lack of elaborated research 
investigating the relationships among perceived stress, intrinsic learning motivation, 
self-regulated learning in the education field in correspondence with the worldwide 
effect of the pandemic. Consequently, the present study’s purpose was to test the fol-
lowing hypotheses:

H3: Perceived stress has a significant negative impact on intrinsic learning 
motivation.

H4: Perceived stress has a significant negative impact on online self-regulated 
learning.

2.3  The relationship between intrinsic learning motivation and online self-
regulated learning in the online learning environment during the period of the 
Covid-19 pandemic

The vital roles of self-regulated learning and intrinsic motivation in determining the 
success of online learning are undeniable. Students with rich self-monitored and 
intrinsic learning motivation were found to be more engaged in online learning (Ale-
mayehu & Chen, 2021) and to have better learning achievements (Kizilcec et al., 
2017; Maldonado-Mahauad et al., 2018). Furthermore, students who are intrinsically 
motivated to learn tend to spend more effort on self-regulating their learning progress 
in online learning environments (Baars et al., 2017; Pintrich, 1999; Wong et al., 2021; 
Tsai et al., 2018) also affirmed the vital role of keeping intrinsic learning motivation 
sustainable when forming and enhancing high-level self-regulated online learning 
environments. Despite the difference in core focuses, the inseparable relationship 
between intrinsic learning motivation and self-regulated learning has been empha-
sized through the evolution of many psychological theories such as social cognition 
theory (Bandura, 1991), self-determination theory (Ryan & Deci, 2000), and cogni-
tive evaluation theory (Deci & Ryan, 2002). Nonetheless, Wong et al. (2021) men-
tioned that many learners encounter trouble with their low self-regulated learning in 
online courses. It is worth noting that the pandemic has changed the way we perceive 
online learning. As mentioned above, implementing online learning has become 
a must in most educational systems around the world (Lake & Dusseault, 2020). 
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In accordance with this context, the increased number of people practicing online 
learning does not mean that they are motivated or self-regulated to learn. Hence, it 
is recommended that more empirical research should explore how technologies in 
online learning affect the relationship of learners’ intrinsic learning motivation and 
self-regulated learning (Ryan & Deci, 2020) in the extended context of the pandemic 
(Luan et al., 2020). The following hypothesis was proposed:

H5: Intrinsic learning motivation has a positive impact on online self-regulated 
learning.

In sum, this current study aimed to examine the proposed hypotheses as follows: 
(H1) There is a significant positive relationship between information system success 
and learning motivation, (H2) There is a significant positive relationship between 
information system success and online self-regulated learning, (H3) There is a sig-
nificant negative relationship between perceived stress and learning motivation, 
(H4) There is a significant negative relationship between perceived stress and online 
self-regulated learning, and (H5) There is a significant positive relationship between 
intrinsic learning motivation and online self-regulated learning. Figure 1 illustrates 
the research model of the current study.

3  Method

3.1  Participants

The questionnaires were electronic-based surveys administered using Google Forms, 
and the link was distributed to Student Information Offices of different universities 
in Vietnam. There was a total of 416 responses, but only 303 undergraduate students 
completed the survey. The participants varied in terms of their gender, age, time spent 
on online learning per day prior to the pandemic outbreak, prior online learning expe-
rience before the pandemic, and majors. Specifically, there were 236 female (77.9%) 
and 67 male (22.1%) student respondents. More than half of the students were under 
20 years old (56.1%), and 45.9% were 20 years old or over. Their fields of study 
were (48.2%) Business Administration, (21.5%) Digital Marketing, (18.2%) Applied 

Fig. 1  Research model
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Linguistics, (4.6%) Computer Science, (1.65%) Medical Technology, (2.97%) Law, 
and (2.31%) Nutrition and Food Science. Of the students, 47.9% reported that they 
had spent more than 3 h each day on online learning prior to the pandemic outbreak. 
Notably, when it comes to prior online learning experience before the pandemic, 
almost 70% of the students revealed that they did not have much prior experience. 
Table 1 shows the participants’ demographic information.

3.2  Instruments

Measurement scales employed in this study were the information system success 
model (ISSM), perceived stress scale (PSS), intrinsic motivation learning scale 
(IMLS), and the online self-regulated learning questionnaire (OSLQ) (see Appendix 
1). All items of the ISSM, IMLS, and OSLQ were measured using 5-point Likert 
scales ranging from “strongly disagree” to “strongly agree”. On the other hand, the 
PSS scale items were evaluated with 5 levels of agreement ranging from “never” to 
“very often”. The adapted instruments in this study were translated into Vietnam-
ese for the participants to effortlessly comprehend the ideas of the surveys. Then, 
the translated versions of the four measurements were separately validated by two 
scholars: one is a National Board-Certified Vietnamese-English Interpreter from the 
United States, and the other is an in-service EFL teacher with more than 10 years of 
teaching experience. The Kappa value was 0.857 with p < 0.001, which can be consid-
ered as a substantial agreement between the two scholars (Cohen, 1960). Particularly, 
the quality of the online learning systems (Google Classroom and Google Meet) was 
evaluated by the ISSM scale. The scale adapted from Petter et al. (2013) includes 
three subscales: information quality (4 items), system quality (4 items), and service 
quality (3 items). In terms of perceived stress, the PSS scale adapted by Cohen et 
al. (1993) consists of 10 items. The IMLS scale was adapted by García and Pintrich 

N = 303 %
Gender Male 67 22.1

Female 236 77.9
Age Under 20 170 56.1

20 and over 133 43.9
Time for online 
learning per day

1–2 h 62 20.5

prior to the pan-
demic outbreak

2–3 h 96 31.7

≥ 3 h 145 47.8
Prior online learning 
experience

Often 98 32.3

Not often 205 67.7
Fields of study Business Administration

Digital Marketing
Applied Linguistics
Computer Science
Medical Technology
Law
Nutrition and Food

146
65
57
14
5
9
7

48.2
21.5
18.8
4.6
1.7
2.9
2.3

Table 1  Demographic informa-
tion of participants
 

1 3



Education and Information Technologies

(1995) to measure students’ intrinsic learning motivation comprising four items. 
Finally, students’ self-regulated learning was measured by the OSLQ questionnaire 
adapted from Barnard-Brak et al. (2010). The adapted OSLQ questionnaire has six 
subscales: goal setting (4 items), environment structuring (3 items), task management 
(3 items), time management (3 items), help seeking (3 items), and self-evaluation (3 
items). Moreover, the Cronbach’s reliability coefficients reported in the current study 
were 0.878 (ISSM scale), 0.729 (PSS scale), 0.904 (OSLQ questionnaire), and 0.714 
(IMLS scale). Table 2 displays the Cronbach’s alpha values for each scale and sub-
scale of the instruments used in this research.

3.3  Data analysis

Structural Equation Modelling (SEM) can be defined as the simultaneous utilization 
of multiple regression analyses and factor analyses to understand the relationship 
between latent constructs. Since the aim of this study was to evaluate the covariance 
structure model of the four latent variables (information system success, perceived 
stress, intrinsic motivation, and online self-regulated learning), a two-step SEM 
approach was used to evaluate the research model of this current study. RStudio was 
the program utilized for data analysis. Moreover, the measurements used in the cur-
rent research include several dimensions (ISSM has 3 subscales; OSLQ has 6 sub-
scales); therefore, a hierarchical construct model was employed. According to Hair 
et al. (2014), the second-order component and its dimensions should have a strong 
and significant association (p < 0.0.05), and the R2 of each dimension of the first-
order models should be greater than 0.5 to prove the second-order model’s validity. 
Consequently, the model examination was conducted as follows. First, the confirma-
tory factor analyses (CFA) were performed to test the measurement models. Then, 
the model fit indices of the structural model were tested by the second-order SEM 
analysis. Both CFA and second-order SEM analyses were conducted using RStu-
dio. The fit indices thresholds adopted to assess both measurement models and the 
structural model of this study are CFI values greater than 0.90 (Hu & Bentler, 1999), 
RMSEA values lower than 0.10 (MacCallum et al., 1996), a TLI index larger than 
0.90 (Bentler & Bonett, 1980), and SRMR values from 0 to 1 (Hu & Bentler, 1999). 
Moreover, descriptive analysis was also performed to check for the normality, inter-
nal consistency (Cronbach’s alpha), convergent validity, and discriminant validity 
prior to conducting the modelling analyses.

4  Results

4.1  Descriptive analysis

The required assumption for conducting SEM is that the data must be normally dis-
tributed. According to Kline (2011), the ranges of normality are from − 3 to + 3 for 
Skewness and between − 10 and + 10 for Kurtosis. The Skewness values found in 
this study ranged from − 0.271 to 0.46, and the Kurtosis scores ranged from − 0.304 
to 0.127. Yet, Mardia’s multivariate skewness and kurtosis coefficients were both at 
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Table 2  Reliability and validity analyses
Constructs Items Factor Loading α 

(> 0.7)
CR
(> 0.7)

AVE
(> 0.5)

Information 
system success

0.878

Information quality IQ1
IQ2
IQ3
IQ4

0.698
0.843
0.880
0.771

0.803 0.813 0.642

System quality SQ1
SQ2
SQ3
SQ4

0.687
0.734
0.683
0.682

0.705 0.790 0.501

Service quality SEQ1
SEQ2
SEQ3

0.783
0.886
0.787

0.773 0.740 0.672

Perceived 
stress

PSS1
PSS2
PSS3
PSS4
PSS4
PSS6
PSS7
PSS8
PSS9
PSS10

0.689
0.681
0.695
0.762
0.803
0.684
0.688
0.708
0.777
0.794

0.729 0.903 0.532

Online self-
regulated 
learning

0.904

Goal setting GS1
GS2
GS3
GS4

0.770
0.782
0.713
0.683

0.721 0.723 0.545

Environment 
structuring

ES1
ES2
ES3

0.835
0.880
0.787

0.777 0.753 0.697

Task strategies TS1
TS2
TS3

0.795
0.686
0.751

0.734 0.789 0.556

Time management TM1
TM2
TM3

0.804
0.780
0.810

0.793 0.840 0.637

Help seeking HS1
HS2
HS3

0.761
0.801
0.764

0.744 0.819 0.602

Self-evaluation SE1
SE2
SE3

0.858
0.707
0.682

0.721 0.795 0.567

Intrinsic learn-
ing motivation

IM1
IM2
IM3
IM4

0.812
0.788
0.713
0.680

0.714 0.731 0.563

1 3



Education and Information Technologies

the significant level (p < 0.05) which indicates that the data were not normally mul-
tivariate distributed. However, the significance test of Mardia’s coefficient is highly 
sensitive to large sample size, particularly, large sample size data sets are more likely 
to generate non-normal multivariate distribution results (Enomoto et al., 2020; Ste-
vens, 2012; Westfall & Henning, 2013; Wulandari et al., 2021). In SEM analysis, a 
large sample size is expected to achieve the parsimonious set of structural parameter 
estimates. Correspondingly, Mardia’s coefficient usually produces significant results. 
Stevens (2012) recommended that accessing skewness and kurtosis values for indi-
vidual variables is more appropriate in this case. As a result, the data of the present 
study were proved to be normally distributed.

Overall, participants had positive agreement with information system success 
(M = 3.92; SD = 0.62), online self-regulated learning (M = 3.86; SD = 0.61), and intrin-
sic learning motivation (M = 3.90; SD = 0.63), and the overall mean score for per-
ceived stress was 3.43 (SD = 0.56). Table 3 reports the descriptive statistics of the 
constructs of the research model.

4.2  Measurement model testing

To test the reliability and validity of the constructs in the measurement model, Cron-
bach’s alpha, composite reliability (CR), average variance extracted (AVE), and fac-
tor loadings were calculated. The suggested threshold for Cronbach’s alpha values is 
0.70 (Kaplan & Saccuzzo, 1982), while the criteria for CR, AVE, and factor loading 
values are recommended to be a minimum of 0.70 (McDonald, 1978), 0.50 (Fornell 
& Larcker, 1981), and 0.60 (McDonald, 1978) respectively.

In the current study, the Cronbach’s alpha values ranged from 0.705 to 0.904, indi-
cating good internal consistency reliability. All standardized factor loadings ranged 
from 0.680 to 0.886, indicating strong convergent validity. Moreover, composite 
reliability and average variance extracted were also measured to assess the conver-
gent and discriminant validity of the instruments. CR values (0.723–0.903) and AVE 
values (0.501–0.672) of all the constructs were all above the required thresholds. 
Consequently, there was convergent validity. In addition, all the square roots of AVE 
were larger than the values of the correlation coefficients, demonstrating discrim-
inant validity. Table 2 displays the reliability and validity analyses, while Table 4 

Constructs M SD Skewness Kurtosis
Information 
system success

3.92 0.62 -0.145 -0.304

Online self-
regulated 
learning

3.86 0.61 -0.242 -0.047

Intrinsic learn-
ing motivation

3.90 0.63 -0.271 -0.274

Perceived stress 3.43 0.56 0.046 0.127
Mardia’s multivariate skewness and kurtosis

b z p-value
Skewness 1.728473 87.287896 2.200340e-10
Kurtosis 28.520171 5.678394 1.359653e-08

Table 3  Descriptive statistics of 
measures
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shows the discriminant validity analysis. Furthermore, a hierarchical construct model 
demonstrates the strong significant relationships (p < 0.001) between the two sec-
ond-order constructs (information system success and online self-regulated learn-
ing) and their dimensions. Particularly, information system quality, system quality, 
and service quality have significant (p < 0.001) total effects on information system 
success (ISSM). Besides, goal setting, environment structuring, task strategies, time 
management, help seeking, and self-evaluation also have significant (p < 0.001) total 
effects on online self-regulated learning. Additionally, for the validity of the second-
order models, it is suggested that the R2 of the dimensions of each construct should 
be greater than 0.5 (Hair et al., 2014). The R2 of the six dimensions of the OSLQ 
construct found in this study ranged from 0.517 to 0.928, and the R2 of the three 
subscales of the ISSM construct ranged from 0.607 to 0.923.

Several fit indices employed to evaluate the CFA and SEM models of the current 
study include absolute fit indices (χ2/df, RMSEA, SRMR) (Hu & Bentler, 1999), 
comparative fit indices (CFI), goodness of fit (GFI) (Bentler, 1990), and the Tucker-
Lewis Index (TLI) (Tucker & Lewis, 1973). The criteria for an acceptable model fit 
are as follows: the CFI and TLI should be greater than 0.90 (Hu & Bentler, 1999; Hu 
& Bonett, 1980), the RMSEA is suggested to be lower than 0.10 (MacCallum et al., 
1996), and the SRMR should be below 0.05 (Hu & Bentler, 1999). The values of fit 
indices of the measurement models shown in Table 5 indicate that the models fit the 
data well.

Table 4  Discriminant validity analysis
Constructs 1 2 3 4 5 6 7 8 9 10 11
1.Goal setting 0.707
2. Envi-
ronment 
structuring

0.478 0.836

3. Task 
strategies

0.606 0.443 0.745

4. Time 
management

0.608 0.471 0.691 0.798

5. Help 
seeking

0.332 0.400 0.379 0.422 0.776

6. 
Self-evaluation

0.467 0.411 0.608 0.492 0.448 0.736

7. Information 
quality

0.420 0.387 0.385 0.459 0.361 0.391 0.801

8. System 
quality

0.399 0.371 0.390 0.413 0.461 0.385 0.567 0.707

9. Service 
quality

0.332 0.287 0.227 0.312 0.339 0.337 0.548 0.658 0.791

10. Intrinsic 
motivation

0.473 0.359 0.524 0.483 0.318 0.463 0.514 0.499 0.488 0.771

11. Perceived 
stress

0.002 0.009 0.062 0.058 0.112 0.089 -0.008 0.139 -0.008 -
0.017

0.714
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4.3  Structural model testing

According to the two-step SEM approach by Anderson and Gerbing (1998), after 
evaluating the measurement model, the structural model was estimated to examine the 
proposed hypotheses in this study. The results generated by structural equation mod-
elling indicated a good fit with χ2/df = 2.836, CFI = 0.955. GFI = 0.947, TLI = 0.926, 
RMSEA = 0.078, and SRMR = 0.045 (see Table 6). Figure 2 demonstrates the direc-
tion of standardized coefficients of the final model.

Regarding the results, hypotheses 1, 2, and 5 were supported, while hypotheses 
3 and 4 were rejected. The results indicate that there are significant direct positive 

Table 6  Structural model fit indices
χ2/df
(< 3)

CFI
(≥ 0.9)

GFI
(≥ 0.9)

TLI
(≥ 0.9)

RMSEA
(< 0.10)

SRMR
(< 0.05)

Structural model 2.836 0.955 0.947 0.926 0.078 0.045

Fig. 2  Structural model with direction paths

 

Measurement 
models

χ2/df
(< 3)

CFI
(≥ 0.9)

TLI
(≥ 0.9)

RMSEA
(< 0.10)

SRMR
(< 0.05)

Information system 
success

2.467 0.993 0.990 0.07 0.056

Perceived stress 3.067 0.979 0.968 0.083 0.058
Online self-regulat-
ed learning

1.704 0.994 0.992 0.049 0.054

Intrinsic learning 
motivation

1.552 0.995 0.986 0.043 0.019

Table 5  Measurement model fit 
indices
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relationships between information system success and students’ intrinsic learning 
motivation (H1) (β = 0.643, p < 0.001) and between information system success and 
online self-regulated learning (H2) (β = 0.450, p < 0.001). If students believe that 
the information provided by the systems is of good quality and is appropriate for 
their purposes of competence, and they feel satisfied with the system services, their 
intrinsic learning motivation will be enhanced, and they will adopt more effective 
and better online self-regulated learning strategies. Moreover, there is a significant 
direct positive relationship between intrinsic learning motivation and online self-
regulated learning (β = 0.348, p < 0.001), which indicates that students who perceive 
strong intrinsic learning motivation will generate high levels of online self-regulated 
learning. In contrast, perceived stress has no significant relationship with learning 
motivation (H3) (β = -0.061, p > 0.05), and between perceived stress and online self-
regulated learning (H4) (β = 0.042, p > 0.05). Overall, the model explains approxi-
mately 52% of the variance in online self-regulated learning (R2 = 0.529) and 41% of 
the variance in intrinsic learning motivation (R2 = 0.412).

4.4  Mediating effect analysis

The mediating effect analysis was conducted to further investigate the indirect, 
direct, and total effects among variables. There was a significant positive effect of 
information system success and students’ intrinsic learning motivation on online 
self-regulated learning. A bootstrap test with 5,000-time sampling was performed in 
RStudio to examine the mediating effect of online self-regulated learning. The result 
showed that the mediating effect of intrinsic learning motivation on the relationship 
between information system success and online self-regulated learning was positive 
and statistically significant at p < 0.001. Table 7 displays the mediating effects among 
variables.

Table 7  Mediating effects among variables
Hypothesized effects Test parameters 95% CI

Estimate Std.Err z-value P(>|z|) Lower Upper
Indirect1: OSLQ < IMLS < ISSM 0.210 0.051 4.065 0.000 0.106 0.306
Direct1: OSLQ < ISSM 0.45 0.096 4.366 0.000 0.260 0.639
Total effect 1 0.632 0.082 7.685 0.000 0.484 0.806
Indirect2: OSLQ < IMLS < PSS -0.021 0.018 -1.162 0.245 -0.059 0.013
Direct2: OSLQ < PSS 0.042 0.048 0.878 0.380 -0.054 0.132
Total effect 2 0.021 0.054 0.390 0.696 -0.084 0.123
Note. IMLS: intrinsic motivation learning scale; OSLQ: online self-regulated learning questionnaire; 
ISSM: information system success model; PSS: perceived stress scale
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5  Discussion and implications

5.1  Discussion

This study found that information system success positively predicted students’ online 
self-regulated learning. Students were more autonomous and more self-determined 
in their learning when the online learning system satisfied their needs for ubiquitous 
and competency learning experiences. This finding was in accordance with the stud-
ies of Wong et al. (2021) and Albelbisi (2019) which supported the hypotheses of 
well-designed learning systems in Massive Open Online Courses (MOOCs) leading 
to high levels of students’ self-regulated learning. Unlike MOOCs in which students 
choose courses they want to participate in based on their interest, online learning in 
universities or any compulsory formal learning context requires students to follow 
the study programs. Correspondingly, online self-regulated learning might be slightly 
different in the two contexts. Likewise, the current study showed that information 
system success and online self-regulated learning also had a positive correlation in 
the formal online learning environment (Calvo & Peters, 2014).

Moreover, this study also found that online learning system quality had a direct 
positive relationship with students’ intrinsic learning motivation. According to 
the cognitive evaluation theory (CET), students’ intrinsic learning motivation was 
boosted, when they perceived that the online learning system fulfilled their need for 
competence such as providing them with the relevant information for their learning 
purposes and the stable service quality of the learning system during the high-traffic 
moments in the day.

Additionally, the association between intrinsic learning motivation and online self-
regulated learning was also found to be positive and significant in the current study. 
Students who had stronger intrinsic learning motivation would perceive higher-level 
self-regulated learning when learning online. This finding was consistent with Tsai 
et al.’s (2018), Baars et al.’s (2017), Wolters et al.’s (2005), and Pintrich’s (1999) 
studies, confirming that intrinsic motivation provides direction for learning and is 
considered a key conceptualization of self-regulated learning. Furthermore, in this 
study, intrinsic learning motivation was found to play a significant mediating role in 
the relationship between information system success and online self-regulated learn-
ing. Students felt confident and satisfied with the quality of information, system, and 
service provided in the online learning system environment, and they would be more 
intrinsically motivated to regulate their online learning.

Correspondingly, the results of the present study were rigorously explained in light 
of the CET theory. This study contributes to the current literature with its findings 
focusing on the effects of information system success and students’ intrinsic learning 
motivation on online self-regulated learning in the pure online learning environment 
considering the sudden switch of learning mode caused by the pandemic.

Perceived stress, on the other hand, was found to have non-significant relation-
ships with both online self-regulated learning and learning motivation. Despite the 
non-significant effects among these variables, some important aspects should be con-
sidered. According to the guideline for assessing stress levels by Cohen et al. (1993), 
students in this study suffered moderate to high levels of stress during the pandemic 
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(M = 3.43; SD = 0.56). Particularly, only 4.6% (N = 14) of the participants reported 
low stress, 76.6% (N = 232) had moderate stress, and those reporting high levels 
of stress accounted for 18.8% (N = 57). Other studies from different regions also 
reported students’ high stress levels during the Covid-19 lockdowns. For instance, 
Charles et al. (2021) investigated American students’ perceived stress and alcohol use 
during the pandemic, and disclosed that students perceived moderate to high levels 
of stress (M = 3.44). In the same vein, students in China (Wang et al., 2021) and in 
Saudi Arabia (Alharbi & Alshehry, 2019) revealed moderate stress scores, respec-
tively 3.16 and 3.10. The insignificant relationships between perceived stress, intrin-
sic learning motivation, and online self-regulated learning can possibly be explained 
from the perspective of the framework of instrumental regulation (Tamir, 2005). The 
framework proposes that, in some circumstances, stress can be interpreted as hav-
ing debilitative or facilitative effects. Those who interpret stress as facilitative show 
higher-level self-regulated learning and put enhanced effort and persistence into their 
work (Parrott, 2002; Strack & Esteves, 2015). Students in the present study showed 
high degrees of online self-regulated learning (M = 3.86, SD = 0.61) that might help 
them overcome the stressful situation caused by the pandemic lockdown (Noman et 
al., 2021). However, stress is considered a negative factor that might result in sev-
eral failures in online learning; whether it be distress or eustress, the levels of stress 
should be fully minimized in online learning environments.

In addition to the general relational results, information systems success positively 
predicts students’ intrinsic learning motivation and online self-regulated learning. 
Moreover, the mediating effect of intrinsic learning motivation on the relationship 
paths between information system success and online self-regulated learning was 
also observed in this study. These results suggest that high-quality online learning 
systems in terms of system, information, and service dimensions might contribute 
to generating high intrinsic learning motivation and online self-regulated learning. 
Besides, students who are intrinsically self-motivated in their online learning develop 
a high degree of self-regulated learning. On the other hand, perceived stress was 
found to have no predictive influences on either intrinsic motivation or self-regulated 
learning; yet, as mentioned, the negative effect of stress on students’ online learning 
should not be underestimated.

5.2  Implications of the current study

Despite its statistically nonsignificant effect on intrinsic learning motivation, the 
negative impact of stress on students’ learning motivation should not be taken for 
granted. Covid-19 has not stopped, and longer periods of lockdown in the future 
might significantly increase students’ perceived stress levels (Brooks et al., 2020). 
The findings of this study contribute some empirical implications for educators and 
practitioners when designing curricula in the online learning environment. High-
quality systems should be employed to help students ease the concern related to tech-
nique, and focus on learning thoroughly.

Moreover, this study solidified the important role of intrinsic learning moti-
vation in enhancing students’ online self-regulated learning and their potential 
perceptions of facilitating stress. Teachers are highly recommended to pay more 
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attention to supporting and providing students with online self-regulated learn-
ing strategies or activities because the sudden switch in the learning environment 
made them feel that it was difficult to adapt to. In terms of the technical aspect, 
software developers can reference the findings of this research when designing 
online learning systems. The system interface should be user-friendly and UX-cen-
tred. Functions stimulating students’ self-directed learning should be considered 
seriously when developing any learning system. Finally, this study also provides 
a holistic view and contributes to the body of literature in the field of education 
in developing countries such as Vietnam, which have received less attention from 
researchers.

6  Limitations

There are several limitations to this study. First, the study relied on self-reported 
data to investigate the relationship between perceived stress, information system 
success, online self-regulated learning, and intrinsic learning motivation of online 
learners during the pandemic. Although the advantages of self-reported measures in 
examining participants’ perceptions are undeniable, the self-reported answers might 
include contingent issues resulting in respondents’ subjective thinking. Future 
research should employ both self-reported measures, data logs archived from the 
learning systems, or behavioural data for more accurate examinations. Second, 
stress was considered as a negative emotion whether it causes facilitative or debili-
tative effects. The current study merely pointed out the levels of students’ perceived 
stress when learning online during the pandemic outbreak and its facilitative effects 
mediated by online self-regulated learning. Experimental research designs further 
investigating the effects of supporting students with self-regulated learning instruc-
tions and stress-coping strategies on their stress interpretation (facilitating or debili-
tating stress) or reducing the levels of stress are encouraged. Third, the present 
study did not cover some domains that require practical and experiential compo-
nents that are difficult to process in online learning environments, such as health 
studies, chemical engineering, or electrical engineering. Hence, it is recommended 
that future research should draw more attention to these specific majors. Finally, the 
current study focused only on universities located in some urban areas in Vietnam, 
so the findings cannot be used to draw conclusions about the whole online learner 
population. Therefore, more representative participant selections from different 
areas or regions of the country and multi-level structural regression analyses for 
generalized findings are suggested. Aside from the limitations, the current research 
expands and gains knowledge about how online system quality, perceived stress, 
and online self-regulated learning affect the learning motivation of students in light 
of the Covid-19 pandemic era.
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Appendix 1: Instruments

Instruments
Information System Success:
• Information Quality:
IQ1: The online learning environment provides relevant information for my homework.
IQ2: The online learning environment presents the information in an appropriate format.
IQ3: The reliability of the output information from the online learning environment is high.
IQ4: The online learning environment provides the information I need in time.
• System Quality:
SQ1: Steps to complete a task in the online learning environment follow a logical sequence.
SQ2: Performing an operation in the online learning environment always leads to a predicted 
result.
SQ3: The online learning environment has natural and predictable screen changes.
SQ4: The online learning environment responds quickly during the busiest hours of the day.
• Service Quality:
SEQ1: Overall, the online learning environment has excellent quality.
SEQ2: The online learning environment gives a fast service for users.
SEQ3: The operation hours of the online learning environment are convenient to its users.

Petter 
et al. 
(2013)
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Instruments
Online Self-regulated Learning:
• Goal Setting:
GS1: I set standards for my assignments in online courses.
GS2: I set short-term (daily or weekly) goals as well as long-term goals (monthly or for the 
semester).
GS3: I set goals to help me manage my studying time for my online courses.
GS4: I don’t compromise the quality of my work because it is online.
• Environment Structuring:
ES1: I choose the location where I study to avoid too much distraction.
ES2: I find a comfortable place to study.
ES3: I choose a time with few distractions for studying for my online courses.
• Task Strategies:
TS1: I try to take more thorough notes for my online courses because notes are even more 
important for learning online than in a regular classroom.
TS2: I prepare my questions before joining in the chat room and discussion.
TS3: I work extra problems in my online courses in addition to the assigned ones to master the 
course content.
• Time Management:
TM1: I allocate extra studying time for my online courses because I know it is time 
demanding.
TM2: I try to schedule the same time every day or every week to study for my online courses, 
and I observe the schedule.
TM3: Although we don’t have to attend daily classes, I still try to distribute my studying time 
evenly across days.
• Help Seeking:
HS1: I find someone who is knowledgeable in course content so that I can consult with him or 
her when I need help.
HS2: I share my problems with my classmates online, so we know what we are struggling with 
and how to solve our problems.
HS3: I am persistent in getting help from the instructor through e-mail.
• Self-Evaluation:
SE1: I summarize my learning in online courses to examine my understanding of what I have 
learned.
SE2: I ask myself a lot of questions about the course material when studying for an online 
course.
SE3: I communicate with my classmates to find out how I am doing in my online classes.

Bar-
nard-
Brak 
et al. 
(2010)

Intrinsic Learning Motivation:
IM1: In a class like this, I prefer course material that really challenges me so I can learn new 
things.
IM2: In a class like this, I prefer course material that arouses my curiosity, even if it is difficult 
to learn.
IM3: The most satisfying thing for me in this course is trying to understand the content as 
thoroughly as possible.
IM4: When I have the opportunity in this class, I choose course assignments that I can learn 
from even if they don’t guarantee a good grade.

García 
and 
Pin-
trich 
(1995)
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Instruments
Perceived Stress Scale:
PSS1: In the last month, how often have you been upset because of something that happened 
unexpectedly?
PSS2: In the last month, how often have you felt that you were unable to control the important 
things in your life?
PSS3: In the last month, how often have you felt nervous and stressed?
PSS4: In the last month, how often have you felt confident about your ability to handle your 
personal problems?
PSS5: In the last month, how often have you felt that things were going your way?
PSS6: In the last month, how often have you found that you could not cope with all the things 
that you had to do?
PSS7: In the last month, how often have you been able to control irritations in your life?
PSS8: In the last month, how often have you felt that you were on top of things?
PSS9: In the last month, how often have you been angered because of things that happened 
that were outside of your control?
PSS10: In the last month, how often have you felt difficulties were piling up so high that you 
could not overcome them?

Cohen 
et al. 
(1993)
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