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Abstract Continued self-regulation is recognized as a critical factor for students’
successful learning in an online learning environment. In the context of college
students’ online self-regulated learning (SRL), a research approach based on self-
determination theory (SDT) is developed to explain the relations of students’ basic
psychological needs to their intrinsic and extrinsic motivation, as well as their con-
tinued intention to engage in online SRL. The results show that the three basic needs
are associated with intrinsic motivation, while only two needs, namely perceived re-
latedness and competence, are related to extrinsic motivation. In addition, continued
intention to engage in online SRL is related to intrinsic and extrinsic motivation.
Our study provides empirical evidence for the appropriateness of the application of
SDT in online SRL.
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Motivation und Durchhaltevermögen bei der Selbstregulation im
Online-Lernen: die Perspektive der Selbstbestimmungstheorie

Zusammenfassung Fortgesetzte Selbstregulation gilt als entscheidend für den Lern-
erfolg in Online-Lernumgebungen. Auf der Grundlage der Selbstbestimmungstheo-
rie (engl. SDT) wird daher ein Forschungsansatz entwickelt, der im Kontext des
Online-Lernens von College-Studierenden die Zusammenhänge der in der SDT pos-
tulierten drei psychischen Grundbedürfnisse mit extrinsischer und intrinsischer Mo-
tivation erklärt sowie das Durchhaltevermögen, beim Online-Lernen Selbstregula-
tionstechniken anzuwenden. Die Ergebnisse zeigen, dass die drei Grundbedürfnis-
se mit intrinsischer Motivation zusammenhängen, während nur zwei Bedürfnisse
– Eingebundenheit und Kompetenz – mit extrinsischer Motivation in Zusammen-
hang stehen. Auch hängt das Durchhalten der Selbstregulation beim Online-Lernen
mit extrinsischer sowie intrinsischer Motivation zusammen. Die Studie liefert em-
pirische Evidenz dafür, dass die Selbstbestimmungstheorie sich produktiv auf das
selbstregulierte Online-Lernen anwenden lässt.

Schlüsselwörter Selbstregulation und Online-Lernen · Selbstbestimmungstheorie ·
Durchhaltevermögen

1 Introduction

Compared with traditional learning environments, online learning environments pro-
vide learners with more fruitful and diverse learning resources and overcome the
limits of time and space (Wang 2008), providing learners opportunities to perform
self-regulated learning (SRL) (Azevedo and Cromley 2004; Greene and Azevedo
2009). SRL means that learners intentionally make an effort to manage and direct
complicated learning activities (Kauffman 2004). Researchers have emphasized the
importance of SRL, especially in an online learning context (Puzziferro 2008; Tsai
2011; Tsai et al. 2013; Wang 2011; Zheng 2016). According to Kauffman (2004),
learners in an online learning environment must be highly self-regulated and inde-
pendent; otherwise, their online learning effectiveness may be low (Carr 2000). In
addition, the relatively high attrition and noncompletion rates have been reported
and concerned (Bawa 2016; Boton and Gregory 2015).

Due to relying heavily on digital media and telecommunications, how to use
these technologies is a key factor that is related to SRL effectiveness (Chang et al.
2017). From information technology use perspective, although online technologies
bring flexible activities and rich learning resources for SRL (Chung 2015; Liaw
2008), the value of these technologies in learning will not be realized if students
are unable to use them continually for learning (Bøe et al. 2015; Roca and Gagné
2008; Sørebø et al. 2009). Sørebø et al. (2009) said, “the nature of the technology
enables students with new ‘possibilities’ not with ‘ready to use’ resources”. In the
information system (IS) research field, the success of an IS similar to an online
learning system (e.g., improving learning effectiveness) eventually depends on its
continued use rather than its first-time use (Bhattacherjee 2001). This notion is
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supported by previous research that shows that continued intention is associated
with online learning success, fulfilling the meaning of “behavior of reuse” (Chiu
et al. 2005; Roca et al. 2006; Roca and Gagné 2008). Accordingly, it is important to
understand how to promote students’ continued intention to engage in online SRL,
which in turn contributes to the learning effectiveness.

Toward this end, we draw on self-determination theory (SDT), one of the well-
known motivation theories that has been applied in different domains and settings
(Ryan and Deci 2020), to explain the relationships between students’ basic psycho-
logical need, motivation, and continued intention. SDT emphasizes the importance
of innate psychological needs, including autonomy, competence and relatedness, in
driving people’s motivation to perform activities (Deci and Ryan 2000). Although
SDT has been widely applied to traditional face-to-face environments and proven to
be a productive undertaking (Ryan and Deci 2020), it has been largely overlooked
in the online learning context (Hsu 2019). Ryan and Deci (2020) suggested that
future SDT research should look more closely at how technologies in e-learning
and remote classrooms motivate student engagement and learning. SRL indeed re-
quires students’ self-motivated ability (Kuo et al. 2014). Therefore, SDT can help
us understand how students form motivation, which is consequently associated with
students’ continued intention to utilize online technologies for SRL.

Although Roca and Gagné (2008) and Sørebø et al. (2009) have examined sim-
ilar research questions of how the basic psychological needs are associated with
online learners’ motivation to continue using e-learning tools, the transferability of
the findings with workers or teachers to college students might be limited. First,
Roca and Gagné (2008) focused on the context of workplace. As learners, the dif-
ferences between college students and workers are significant (Hodkinson 2005).
For example, compared with college students, most of the learning of workers may
arise directly out of workplace concerns and be more instrumental, of a lower aca-
demic level or ephemeral in nature (Lester and Costley 2010). Second, Sørebø et al.
(2009) focused on the context of teaching and stressed that teachers and students
hold different roles in an online learning environment; that is, teachers play a role as
initiators, administrators, and facilitators of students’ use of online learning, whereas
students are mainly pure users. Consequently, the purpose of the present study is to
extending the application of the SDT model into the college students’ online SRL
environment.

This study contributes to academic research and practice in various ways. First, it
deepens the understanding of college students’ continuance intention by providing
an insight into various motivations and motivational triggers in online SRL context.
Second, it shows the relation from various psychological needs to intrinsic and
extrinsic motivation of students’ online self-regulated learning.
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2 Theoretical framework

2.1 Online self-regulated learning

Online learning refers to one type of educational instruction with various online
technologies, either completely asynchronous or partly synchronous learning, and
with no appointed face-to-face time and location (Broadbent 2017). Self-regulating
means controlling a process or activity by the individual who is involved in it, and
this control includes a series of individual’s cognitive activities and behaviors, i.e.,
observing, mastering and regulating (Garcia and Pintrich 1994). In autonomous on-
line environments, it is up to students to decide when, where and how to learn; thus,
students are responsible for their own learning (Wang et al. 2013), and self-regula-
tion of learning becomes more important in an online context than in a traditional
context (King et al. 2000; Wijekumar et al. 2006).

Self-regulated learners should have (meta)cognitive and (meta)motivational
awareness of what they are doing and how they successfully attain self-set goals
(Zimmerman 1990). Cognitive self-regulation is of concern to the regulation of
learning process that includes a set of learning activities, such as orienting, plan-
ning, self-monitoring, self-evaluating, and repairing at various points during the
process of acquisition (Zimmerman 1990). However, cognitive and metacognitive
knowledge is usually not enough to promote student achievement; students must
also be motivated to use the knowledge and regulate their cognition and effort
(Pintrich and De Groot 1990). Motivational self-regulation considers the learning
process as a whole and concerns the motivation of self-regulative behaviors, such
as inclination, sensitivity, involvement degree and time, and effort level (Boekaerts
1996). In other words, the motivation essentially concerns students’ reasons for
doing a task and answers the question, “Why am I doing this task?”. Self-regulated
learning emphasizes that students are more effective when they take a purposeful
role in their own learning. Students who have high motivational self-regulation
report high self-efficacy, self-attributions and intrinsic task interest and display
extraordinary effort and persistence during learning (Zimmerman 1990).

For the learners’ continued intention to engage in online SRL, this paper mainly
focuses on the motivational perception rather than the self-regulative cognitive pro-
cess and suggests that self-regulated learners should hold a set of self-adaptive
beliefs and attitudes to generate willingness to engage and persist in learning activi-
ties through using online technology. Specifically, these students with a motivational
orientation involving goals of mastery, learning and challenge, as well as beliefs that
the task is interesting and important, will engage in more metacognitive activities
and more effective effort management techniques (Pintrich 2004). According to Pin-
trich (1999), learners can perform effective self-regulated learning only when they
are highly motivated and persistent in their learning tasks.

2.2 Self-determination theory (SDT)

Self-determination theory (SDT) is a macro theory of motivation with six mini-
theories that explain different aspects of human motivation (Ryan and Deci 2019).
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For instance, cognitive evaluation theory (CET; Deci and Ryan 1980); organismic
integration theory (OTI; Ryan et al. 1985); basic psychological needs (BPNT; Ryan
et al. 1985); causality orientations theory (COT; Deci and Ryan 1985), goal content
theory (GCT; Kasser and Ryan 1996), and relationship motivation theory (RMT;
Deci et al. 2017). Over the years, these different mini-theories have been developed
and refined through empirical investigation across different domains, cultures, and
demographics. Moreover, Ryan and Deci (2019) suggest that the mini-theories are
interrelated and can be systematically applied to explain motivational processes.
For example, satisfaction of the three basic needs (BPNT theory) contributes to
motivation to varying extents (OIT theory), which in turn drive people’s behaviors.
Therefore, we focus on BPNT and OIT in the current study.

SDT proposes that human beings have three fundamental psychological needs:
autonomy, competence and relatedness (Deci and Ryan 2011; Ryan and Deci 2000).
The need for autonomy refers to the feeling of choice and concurrence with one’s
actions; the need for competence refers to the feeling to be effective and capable;
and the need for relatedness refers to the feeling of a connection to, caring for, and
being cared for by other individuals and groups. Satisfaction of these basic needs
are associated with high-quality motivation as well as well-being (Ryan 2019).

Another important concept entailed in SDT is a differentiated view of motivation
(Deci and Ryan 2008; Olafsen et al. 2017). SDT highlights that different types of
motivation relate to qualitatively different outcomes. In particular, there are two
types of motivation, namely intrinsic motivation and extrinsic motivation. Intrinsic
motivation pertains to activities done “for their own sake” or for their inherent
interest and enjoyment (Ryan and Deci 2020). Individuals with intrinsic motivation
enjoy the process of performing the activity (Deci and Ryan 1985; Vallerand 1997).
Extrinsic motivation, on the other hand, concerns behavior done in order to attain
some separable outcome other than their inherent satisfactions. Individuals with
extrinsic motivation value results separable from a given activity itself (Ryan and
Deci 2020).

We integrated the two sub-theories of BPNT and OIT to explain how and why
satisfaction of the three basic psychological needs for autonomy, competence, and
relatedness is essential for students’ motivation and behaviors in the online SRL
context.

2.3 SDT in online SRL context

As one of the earliest studies, Chen and Jang (2010) applied SDT to the online
learning context and did not find a significant relationship between self-determined
motivation and students’ learning outcomes. Recently, Hsu (2019) examined the
SDT-based model in online learning context and indicated that the satisfaction of
basic psychological need enhanced self-regulated motivation and associated with
higher perceived knowledge transfer and increased achievement of course objective
in online course. Chiu (2021) investigated how the three perceived psychological
needs in SDT affected student engagement in the K-12 online learning forced by the
COVID-19 pandemic and found the needs were predictors of the level of engage-
ment. Students’ and teachers’ motivation to use technology as a tool for learning is
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an active research area (Ryan and Deci 2020). However, college students’ continued
use in online SRL learning has yet to be examined from an SDT perspective.

From the perspective of technology use, only a handful of studies have examined
the SDT-based model for online learners’ motivation to continue using e-learn-
ing tools. For instance, Roca and Gagné (2008) extended technology acceptance
model (TAM) by including the three psychological needs constructs from SDT to
explain e-learning adoption in the workplaces. Sørebø et al. (2009) integrated SDT
and the expectation-confirmation theory (ECT) to understand teachers’ continuance
behavior in e-learning use. The empirical evidences turned out to be inconsistent
regarding the relationships between the basic psychological needs and motivation.
Specifically, in a work setting, perceived relatedness positively associated with in-
trinsic motivation, but was not correlated with extrinsic motivation. In the teachers’
context, perceived relatedness was not related to teachers’ either intrinsic or extrin-
sic motivation. Perceived autonomy displayed not effects on extrinsic motivation
for teachers, but showed to be significantly correlated with extrinsic motivation for
workers. These results indicate that the relationships between the three basic needs
and motivation vary across contexts, which calls for further examination of these
relationships in our study context, that is, college students’ online SRL.

Prior research on technology use also view intrinsically motivated individuals
as enjoying the process of performing a given activity, and extrinsically motivated
individuals as valuing the results rather than the process of performance (Deci and
Ryan 2002; Li et al. 2013). In particular, most of the studies conceptualize perceived
usefulness (PU) as the most important extrinsic motivator and perceived enjoyment
(PE) as the most representative intrinsic motivator in the technology use context (e.g.,
Brown and Venkatesh 2005; Li et al. 2013; Davis et al. 1992). PU, which focuses
on utilitarian considerations, refers to students’ perceptions of whether using online
SRL will help them perform academic tasks effectively and enhance their learning
performance. The utilitarian view of human nature posits that positive consequences
reinforce individuals’ behaviors (Eisenberger and Cameron 1996). As such, it is
plausible that in learning context, students would like to use online SRL if the
enhanced learing perforamance derived from online SRL use can help them accrue
learning-related benefits.

PE refers to the extent to which engaging in online SRL is perceived to be enjoy-
able in his/her own right. Admittedly, PE has typically been viewed as the represen-
tative intrinsic motivator in educational settings (Taylor et al. 2014) and repeatedly
associated with a variety of positive outcomes, including long-term achievement
(Froiland and Oros 2014), conceptual understanding (Vansteenkiste et al. 2008),
less anxiety (Froiland 2011), voluntary persistence in educational tasks (Froiland
2015), lower high school dropout rates (Vallerand et al. 1997), classroom or behavi-
ral engagement (Guthrie et al. 2007), as well as other aspects of academic success
and psychological well-being (Ryan and Deci 2000).
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3 Research model and hypotheses

Our model based on SDT, depicted in Fig. 1, holds that perceived autonomy, per-
ceived competence and perceived relatedness exert an important direct effect on
PU (extrinsic motivation) and PE (intrinsic motivation), which in turn are important
antecedents of continued intention of online SRL.

3.1 Perceived autonomy

A need for autonomy in students’ own use of online learning means a desire to self-
regulate their own choices and learning processes. A number of studies have shown
the relationship between autonomy and positive outcomes. In the organizational
context, Deci et al. (1989) found that support with autonomy has a significant impact
on trust involving corporations and satisfaction. Gagné et al. (2000) demonstrated
that management support fosters acceptance of organizational changes.

Indeed, several studies posited that autonomy promotes intrinsic and extrinsic
motivation, which in turn produces positive outcomes. Williams and Deci (1996)
showed that students present more internalization of the values in a course when
they have more support with autonomy. In the IS domain, the perceived usefulness
and perceived ease of the use of a system is affected by the perceived support
from supervisors (Karahanna et al. 1999). In the context of e-learning, perceived
autonomy predicts perceived usefulness and perceived playfulness (Roca and Gagné
2008). Perceived usefulness as a utility value belief in connection with the utilization
of online learning is classified as extrinsic motivation by prior research (Lee et al.
2005; Venkatesh 1999). Perceived enjoyment as an enjoyable feeling in connection
with the playfulness of online learning is regarded as intrinsic motivation (Venkatesh
and Speier 2000).

In the present study, these notions imply that the degree of perceived autonomy
in online learning is expected to be positively associated with both the perceived
usefulness (extrinsic motivation) and perceived enjoyment (intrinsic motivation) of
online SRL. Therefore, we hypothesize the following:

Perceived 
Autonomy

(PA)

Perceived 
Competence

(PC)

Perceived 
Relatedness

(PR)

Perceived 
Usefulness

(PU)

Perceived 
Enjoyment

(PE)

Continued 
Intention

(CI)
H9

H8

H7

H5

H6

H3

H4

H1

H2

Fig. 1 Research model
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H1 Students’ perceived level of autonomy when they utilize online learning is
positively associated with their perceived level of usefulness.

H2 Students’ perceived level of autonomy when they utilize online learning is
positively associated with their perceived level of enjoyment.

3.2 Perceived competence

A need for competence during students’ online learning reflects their desire to be
effective in their utilization of the online tool to improve their academic performance.
Deci and Ryan (1985) assumed that satisfying the need of competence influence the
level of motivation. Students who are satisfied with online SRL competence will
feel qualified to regulate their own engagement in online SRL. This feeling of being
qualified is expected to be related with intrinsic and extrinsic motivation.

Competence is similar to the concept of self-efficacy (Roca and Gagné 2008),
which refers to individuals’ judgment of their capabilities to manage and execute
activities to attain assigned performances (Bandura 1986, p. 391). In a social media
context, Yang and Brown (2015) showed that the level of students’ social compe-
tence links their perceived usefulness of social media. In the IS literature, computer
competence has been shown to influence extrinsic motivation (i.e., perceived use-
fulness) (Compeau et al. 1999; Compeau and Higgins 1995; Rezvani et al. 2017)
and intrinsic motivation (i.e., perceived enjoyment) (Roca and Gagné 2008). Sørebø
et al. (2009) verified that the level of perceived competence in utilizing e-learn-
ing technology is associated with their perceived level of usefulness and enjoyment
(Sørebø et al. 2009). We hypothesize:

H3 Students’ perceived level of online self-regulated leaning competence is posi-
tively associated with their perceived level of usefulness.

H4 Students’ perceived level of online self-regulated leaning competence is posi-
tively associated with their perceived level of enjoyment.

3.3 Perceived relatedness

A need for relatedness in students’ online SRL reflects their desire to feel their
activities connected with and supported by people close to them. According to SDT,
individuals are likely to be more supportive of their group’s goal when they feel
connected to group members. Individuals still perform some uninterested or unen-
joyable activities because they are valued by relevant others (e.g., peers, friends,
family, superior or organization) (Deci and Ryan 2000). Therefore, satisfying their
needs represents a type of social influence, which is similar to the concept of the
subjective norm in the IS domain. Previous studies have demonstrated the influence
of subjective norms on perceived usefulness and intrinsic motivation (e.g., perceived
playfulness or perceived enjoyment) (Hsu and Chiu 2004; Roca and Gagné 2008;
Sørebø et al. 2009; Venkatesh 2000). Regarding learning activity, Nikou and Econo-
mides (2017) found a positive relation among relatedness, usefulness and the ease
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of use of a learning activity. We argue that students’ perceived relatedness with
other important people is expected to influence usefulness and perceived enjoyment.
Therefore, the following hypotheses are proposed:

H5 Students’ perceived level of online self-regulated learning relatedness is posi-
tively associated with their perceived level of usefulness.

H6 Students’ perceived level of online self-regulated learning relatedness is posi-
tively associated with their perceived level of enjoyment.

3.4 Perceived usefulness

The utilitarian view posits that positive consequences are useful to strengthen in-
dividuals’ behaviors and involves the effects of extrinsic motivation on behaviors
(Eisenberger and Cameron 1996). Perceived usefulness (PU) is assumed to create
the instrumental behavior. Instrumental online SRL means engaging online SRL
to increase students’ learning performance, such as with rewards or scholarships.
From a utilitarian perspective, PU has been considered one of the most representa-
tive constructs of extrinsic motivation for IS use. PU as the dominant determinant
of continued IS use has been confirmed consistently over the past several decades
(Bhattacherjee 2001; Hsieh and Wang 2007; Wang and Hsieh 2006). Here, the per-
ceived utility values of online SRL are expected to affect students’ intention for
continued use. Therefore, we propose the following hypothesis:

H7 Students’ level of perceived usefulness is positively associated with their level
of intention to continue their use of online SRL.

3.5 Perceived enjoyment

Perceived enjoyment (PE) as intrinsic motivation has been consistent with empirical
evidence showing a significant effect on intention for continued use (Lee 2010; Roca
and Gagné 2008). Online learning provides students new and rich forms of learning,
such as entertaining interactive functions, which make the activities more playful and
enjoyable. Lee (2010) believed that users preferred to adopt a technology that brings
fun and pleasure. Koufaris (2002) examined how shopping enjoyment is related to
consumers’ intention to return. Lin and Lu (2011) found that enjoyment has the
most influence on the continued use of SNS. Joo et al. (2017) argued that enjoyment
is associated with students’ satisfaction and continued intention to use digital books.
Therefore, if a student perceives the use of the online SRL as enjoyable, he or she
is more likely to have a higher degree of intention to use online SRL. Thus,

H8 Students’ level of perceived enjoyment is positively associated with their level
of continued intention to use online SRL.

Many previous studies have agreed that PU is influenced by PE. Venkatesh (2000)
and Poong et al. (2016) revealed that the indirect relationship between PU and PE
through perceived ease of use. Li et al. (2005) argued that the relationship between

K



1388 Y. Luo et al.

PE and PU is direct and positive. Wang et al. (2012) supported that PE is related
significantly to PU. Hence, we hypothesize the following:

H9 Students’ level of perceived enjoyment is positively associated with their level
of perceived usefulness.

4 Research methodology

4.1 Measurement

The items used to operationalize the variables in our research model were all adapted
from existing studies with a few changes in wording to fit the context of online self-
determined learning. Perceived usefulness and perceived enjoyment were measured
using three-item scales adapted from Davis et al. (1992). The basic needs items
(cf. perceived autonomy, perceived relatedness, and perceived competence) were
adapted from Sørebø et al. (2009), and measured using three-, three- and four-
item scales, respectively. And two items of continued intention were adapted from
Bhattacherjee (2001). All items were measured using seven-point Likert scales,
ranging from “strongly disagree” (1) to “strongly agree” (7). A small-scale pretest
of the questionnaire was conducted using 20 undergraduate students with online
learning to assess questionnaire’s logical consistency, comprehensible, sequence of
items and contextual relevance. The items and their sources are listed in Table 4 in
the Appendix.

4.2 Data collection

The research was conducted with undergraduates (sophomores and juniors) from
a Chinese University that provides a MOOC platform including rich course. The
students in the university can freely choose these courses in the MOOC platform
to study and used online learning in the past because they had a required course in
the first semester to learn how to use the Internet. The survey posted on the course
message board and started on 15th September 2018 and lasted for half a month.
The survey included three sections. In the first section, we briefly introduced the
purpose of this study and ensures confidentiality. In the second section, we asked
the participants to faithfully evaluate every questions in questionnaire. In the final
section, the participants were asked to fill in demographic information, including
gender, online time per day, and majors.

A total of 230 undergraduates filled out the questionnaire, of which three ques-
tionnaires left more than half of the questions unanswered and were dropped out, and
the other 227 questionnaires has no missing data and were retained for data analysis.
Of the 227 students, 40.1% respondents were male, almost 96% of students spent
more than 2h online a day, 52.8% majored in social science and humanities, and
41.2% majored in science and technology.
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4.3 Results

We used partial least squares (PLS), a component-based structural equation modeling
technique, for data analysis. Chin and Newsted (1999) stated that PLS allows latent
constructs to be modeled as formative or reflective indicators and issues minimal
restrictions on the measurement scales, sample size, and residual distribution. We
used SmartPLS 3.0 as the analytical software (Ringle et al. 2005) to evaluate the
research model and then tested the hypotheses.

4.3.1 Psychometric properties

Tables 1 and 2 summarize psychometric properties of all constructs in our research
model. Reliability was examined using the composite reliability (CR) and Cron-
bach’s α. Table 1 shows that the CR and Cronbach’s α for all constructs in the
measurement model exceeded the acceptable threshold of 0.7 (Fornell and Larcker
1981). Convergent validity was assessed by two criteria (Fornell and Larcker 1981).
As shown in Table 1, all items exhibit a loading higher than the threshold of 0.7 on
their respective constructs, and all of the AVEs ranged from 0.62 to 0.79 over 0.50,
thus satisfying both conditions for convergent validity.

Discriminant validity was tested using the following two tests. First, the loading of
each item on its assigned construct is larger than its loadings on all other constructs
(Table 1). Second, the square root of AVE for each construct exceeded all correlations

Table 1 Composite Reliability, Cronbach’s α, AVE and Cross Loading

Constructs CR Cronbach’s α AVE No PA PR PC PU PE CI

Perceived
Auton-
omy (PA)

0.835 0.704 0.628 PA1 0.800 0.307 0.605 0.499 0.483 0.393

PA2 0.814 0.333 0.466 0.418 0.465 0.279

PA3 0.763 0.497 0.484 0.456 0.546 0.399
Perceived
Related
(PR)

0.865 0.766 0.682 PR1 0.412 0.879 0.403 0.491 0.520 0.459

PR2 0.395 0.751 0.274 0.408 0.397 0.350

PR3 0.391 0.842 0.321 0.456 0.512 0.498
Perceived
Compe-
tence
(PC)

0.893 0.839 0.675 PC1 0.615 0.329 0.857 0.558 0.581 0.440

PC2 0.579 0.260 0.784 0.474 0.503 0.444

PC3 0.465 0.335 0.831 0.549 0.526 0.537

PC4 0.501 0.413 0.813 0.500 0.497 0.503
Perceived
Useful-
ness (PU)

0.887 0.809 0.723 PU1 0.472 0.540 0.526 0.841 0.610 0.588

PU2 0.502 0.410 0.539 0.853 0.591 0.524

PU3 0.507 0.445 0.555 0.858 0.639 0.576
Perceived
Enjoy-
ment (PE)

0.851 0.737 0.656 PE1 0.521 0.512 0.498 0.546 0.829 0.603

PE2 0.553 0.428 0.554 0.585 0.796 0.498

PE3 0.459 0.469 0.509 0.623 0.804 0.566
Continued
Intention
(CI)

0.884 0.738 0.792 CI1 0.412 0.508 0.548 0.586 0.613 0.890

CI2 0.398 0.439 0.492 0.593 0.609 0.891
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Table 2 Correlations among variables and square root of average variance extracted

Constructs Mean S.D. PA PR PC PU PE CI

PA 4.264 1.053 0.792 – – – – –

PR 4.226 0.978 0.482 0.826 – – – –

PC 4.441 1.156 0.657 0.407 0.822 – – –

PU 4.717 1.117 0.580 0.548 0.635 0.851 – –

PE 4.565 1.009 0.631 0.581 0.642 0.722 0.810 –

CI 4.736 1.161 0.455 0.532 0.584 0.662 0.687 0.890

Diagonal elements are the square root of Average Variance Extracted
PA perceived autonomy, PR Perceived relatedness, PC Perceived competence, PU Perceived usefulness,
PE Perceived enjoyment, CI Continued intention

between the construct and other constructs in the model (Fornell and Larcker 1981).
As shown in Table 2, we concluded that the discriminant validity was confirmed.

The above evidence suggests acceptable psychometric properties for all constructs
in our research model.

Hypotheses tests This study verified the structural hypotheses of the proposed
model by analyzing the structural estimates produced by PLS. A standard bootstrap-
ping procedure (Yung and Bentler 1996) with 1000 re-samples comprising identical
number of cases in the original sample was applied to determine the significance
of each estimated path coefficient. Fig. 2 shows the results of the structural path
analysis. Standardized regression coefficients are shown above each path, and the
R-squared is shown with each endogenous variable.

As shown in Fig. 2, the direct relation from perceived autonomy to perceived use-
fulness was not significant (β= 0.069, ns), with H1 unsupported. Perceived autonomy
was positively related to perceived enjoyment (β= 0.247, p< 0.001), supporting H2.
As expected, perceived competence was positively related to perceived usefulness
and perceived enjoyment (β= 0.252, p< 0.01; β= 0.350, p< 0.001, respectively), sup-
porting H3 and H4. Perceived relatedness was positively associated with perceived

Perceived 
Autonomy

(PA)

Perceived 
Competence

(PC)

Perceived 
Relatedness

(PR)

Perceived 
Usefulness

(PU)

Perceived 
Enjoyment

(PE)

Continued 
intention(CI)

0.069ns

0.247***

0.252**

0.350***

0.319***

0.170**

0.417****

0.348***

0.436***

R 2=59.5%

R 2=53.0%

R 2 = 56.6 %

Fig. 2 Structural model PLS results. (ns non-significant. *p< 0.05, **p< 0.01, ***p< 0.001)
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Table 3 The Sobel test results

Mediator Dependent variables Independent variables t-Value Results

Perceived
Usefulness

Continued intention Perceived Competence 2.278 Supported

Perceived Relatedness 1.942 Partially supported
Perceived
Enjoyment

Continued intention Perceived Autonomy 2.595 Supported

Perceived Competence 3.042 Supported

Perceived Relatedness 3.187 Supported

Perceived Usefulness Perceived Autonomy 3.068 Supported

usefulness (β= 0.170, p< 0.05) and perceived enjoyment (β= 0.319, p< 0.001), H5
and H6 supported.

In support of H7, perceived usefulness was associated with continued inten-
tion of online SRL (β= 0.348, p< 0.001). Perceived enjoyment was associated with
continued intention of online SRL (β= 0.436, p< 0.001) and perceived usefulness
(β= 0.417, p< 0.001), supporting H8 and H9, respectively.

We further examined the mediation roles of perceived usefulness and perceived
enjoyment by using Sobel test (Sobel 1982). As shown in Table 3, the results showed
the indirect relations from the three basic psychological needs to continued intention
through perceived usefulness and perceived enjoyment. In particular, the indirect re-
lationships between perceived competence and perceived relatedness and continued
intention through perceived usefulness were significant; the indirect association be-
tween the three basic psychological needs and continued intention through perceived
enjoyment was significant; and the indirect link between perceived autonomy and
perceived usefulness through perceived enjoyment was significant.

As Fig. 2 shows, the research model explained 53% of the variance for the inten-
tion to continue using online SRL, 59.5% of the variance for perceived usefulness,
and 56.6% of the variance for perceived enjoyment.

5 Discussion and implementation

The present study explores the role of perceived autonomy, perceived competence
and perceived relatedness in explaining the influence of intrinsic and extrinsic mo-
tivation on the continued intention to engage in online SRL. Intrinsic and extrinsic
motivations are operationalized using the constructs of perceived enjoyment and
perceived usefulness, respectively.

Our findings suggest that SDT is favorable for understanding the influence of
organizational factors in student’s motivation for online SRL. It appears that students
are more willing to continue using online technologies for learning when they feel
autonomous, competent and related, because the satisfaction of these basic needs
are related to their intrinsic and extrinsic motivation, which in turn associated with
their intention to continue using online SRL.

Perceived autonomy is associated with perceived enjoyment (H2 is supported)
but not with perceived usefulness (H1 is not supported). The finding is similar to
the result in teacher’s utilization of e-learning, but not consistent with the result in
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workplace context. Due to focusing on the self-regulation, the students are known
for their relatively high general study-autonomy and autonomy in connection with
online platform usage may therefore be taken for granted. The opposite may be true
for worker in workplace, since they may be controlled more, and thus, probably
more important for perceived support of autonomy. The finding also indicates that
students who are unpressured to engage in online learning are likely to experience
a high level of enjoyment. In a climate of supportive autonomy, students are more
likely to be intrinsically motivated to use the online technology for SRL.

Interestingly, among the three basic psychological needs, perceived competence
of online SRL seems to be the most important influence on intrinsic motivation (H3)
and extrinsic motivation (H4). This difference is somewhat surprising because SDT
asserts that autonomy is essential to users’ intrinsic and extrinsic motivation (Roca
and Gagné 2008). This finding confirms that competence has a stronger relationship
with motivation for online SRL. First, high self-regulation for learning is known
as the nature of SRL, and therefore, autonomy may be taken for granted. Second,
competence may be a scarce resource in the academic context and probably becomes
more important for the development of intrinsic and extrinsic motivation (Sørebø
et al. 2009).

The third basic need, perceived relatedness, is correlated with perceived useful-
ness (H5) and perceived enjoyment (H6). It is inconsistent with the results in the
context of teachers’ (Sørebø et al. 2009) and general worker’ utilization of e-learning
technology (Roca and Gagné 2008). The association between perceived relatedness
and perceived enjoyment is stronger than its relationship with perceived usefulness.
This outcome suggests that students are more likely to be intrinsically motivated to
use the system in a climate of relatedness. Consistent with past studies, Ryan and La
Guardia (2000) found that intrinsic motivation was more likely to grow in a related
climate, and Deci and Ryan (2000) suggested that individuals should have more
interest in performing behaviors that are valued by others close to them. Therefore,
it is essential that students feel connected to other significant members if they are
to be willing to continue using online SRL.

The indirect relationships between the three basic needs, including perceived
autonomy, perceived competence, and perceived relatedness, and continued intention
are all significant. Therefore, our findings are in line with prior studies in the SDT
domain. For instance, Baard et al. (2004) and Deci et al. (2001) empirically showed
that the satisfied degree of the three basic needs in their work organizations is useful
to predict task engagement.

Perceived usefulness (H7) and perceived enjoyment (H8) are significant associ-
ated with the continued intention to engage in online SRL, and perceived enjoyment
is more related to continued intention than did perceived usefulness. It is interesting
that in the SRL context, students’ willingness for online learning depends more on
intrinsic motivation. This outcome confirms that intrinsic motivation is superior in
self-regulated situations.

Our results clearly indicate that perceived enjoyment is related to perceived use-
fulness (H9) (Ong et al. 2004; Ong and Lai 2006; Taylor and Todd 1995). This
outcome suggests that when users enjoy using the online technology to learn, they
also perceive that these technologies will make them more productive. Additionally,
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a number of studies showed that people experienced more interest, excitement and
confidence, which in turn also improved their performance, persistence and creativity
(Deci and Ryan 1991).

In conclusion, the findings of this research contribute both to the literature and
to practice. In online self-regulation learning context, our study demonstates the
importance of students’ perceived autonomy, competence and relatedness of online
SRL in relation to their development of extrinsic and intrinsic motivation.

From a managerial point of view, one of the major implications is that educational
organizations should promote perceptions of autonomy, competence and relatedness
among their students to increase a continued intention to engage in online SRL
because students will show greater interest and better performance. Second, individ-
uals show more engagement when they participate in an activity or task because of
interesting and enjoyable activities. Therefore, programmers and developers should
build learning systems with friendly screens, interesting content and game-based
learning to improve students’ experiences of pleasure and enjoyment, which in
turn result in higher perceived usefulness and higher continued intention of online
SRL. Furthermore, some activities, such as regular meetings, cooperation, and shar-
ing information among students and teachers, could improve students’ perceived
usefulness and enjoyment. Finally, organizations should establish a set of training
and achievable goals and give constructive feedback to increase students’ perceived
competence.

6 Conclusion

The goal of the present study is based on SDT to explain the role of intrinsic and
extrinsic motivation in continued intention to engage in online SRL. The direct re-
lation from intrinsic and extrinsic motivation to continued intention, from perceived
autonomy, competence and relatedness to intrinsic motivation and extrinsic motiva-
tion, are examined. To achieve the study objective, a theory model is empirically
tested by 227 undergraduates who enrolled in online learning.

The results of examining the model show that intrinsic and extrinsic motivation
are significantly associated with students’ continued intention to engage in online
SRL, and intrinsic motivation is more associated with students’ continued intention
than extrinsic motivation. Intrinsic motivation is related directly and significantly to
perceived autonomy, competence and relatedness. Furthermore, extrinsic motivation
is associated significantly and directly with perceived competence and relatedness,
as well as indirectly with perceived autonomy through intrinsic motivation. Finally,
intrinsic motivation is related significantly to extrinsic motivation.

Although there are implications above, there are some limitations as follows.
The sample of the study is limited to undergraduates. Some studies found that
learners’ educational level, age and gender were related to online learning (Wang
et al. 2009). Adopting online self-regulated learning for trainees has become more
popular and important for their job performance. Therefore, exploring the study
in many different contexts would be valuable in the future. In addition, based on
SDT, extrinsic motivation has been specified four major subtypes, such as external,
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introjected, identified and integrated regulation (Ryan and Deci 2020). Therefore, it
provides the opportunity to explore the influence of different extrinsic motivation
on continued intention.

Appendix

Table 4 Survey items

Constructs No. Items Refs.

Perceived
Autonomy
(PA)

PA1 I feel like I can make a lot of inputs to decide how I use online
technology in my self-regulated learning

Sørebø
et al.
(2009)PA2 There is a lot of opportunity for me to decide for myself how

to use online technology in my self-regulated learning

PA3 I can make my own decisions about online self-regulated
learning

Perceived
Related
(PR)

PR1 I get along with my teacher at online self-regulated learning Sørebø
et al.
(2009)

PR2 I get along with my classmates in self-regulated learning

PR3 My friends at online self-regulated learning support me
Perceived
Compe-
tence (PC)

PC1 I feel confident in finding the learning material online Sørebø
et al.
(2009)

PC2 I am good at online technology in my self-regulated learning

PC3 I think that I have the capability to find learning material on-
line

PC4 I feel very competent when I use online technology in my self-
regulated learning

Perceived
Usefulness
(PU)

PU1 Using online self-regulated learning improves my study per-
formance

Davis
et al.
(1992)PU2 Using online self-regulated learning increases my knowledge

PU3 Overall, I find online self-regulated learning useful to my
studying

Perceived
Enjoyment
(PE)

PE1 I find using online self-regulated learning to be enjoyable Davis
et al.
(1992)

PE2 The actual process of using online self-regulated learning is
pleasant

PE3 I have fun using online self-regulated learning
Intention to
Continue
(IC)

IC1 I intend to continue using online self-regulated learning in the
future

Bhatta-
cherjee
(2001)IC2 I expect my use of online self-regulated learning to continue in

the future
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