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Abstract: To get a better understanding of user behavior towards online learning systems, the technology

acceptance model (TAM) was extended to include an intrinsic motivational factor. An online survey posted

on a campus BBS was conducted to collect research data with a total of 121 usable responses. The results

support the motivational model and show that the explained variance of online learning system use behavior

is 71.3% higher than that of the original TAM explanation.
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Introduction

In the past decade, the widespread use of Internet tech-
nologies has had significant impact on every aspect of
people’s lives. The pace of transformation in the edu-
cation industry has speeded up, with more and more
educational institutions realizing the potential impact
of using the Internet and web technologies in the class-
room as part of the learning environment[1]. The advan-
tages of web-based learning systems (WLSs) have
been widely recognized and accepted. Research sug-
gests that technology-mediated learning environment
affords more study flexibility and broader accessibil-
ity[2], improves students’ performance[3] and their
evaluation of the learning experience[4], and leads to
higher computer self-efficacy[1]. In addition, it provides
benefits to academic institutions in terms of cost reduc-
tions and increased revenues[5].

User acceptance and usage are important measures
of any information  system (IS) success[6]. Without

consideration on student involvement, even the best 
developed system cannot be successful. Similarly, a
successful WLS should be widely adopted with active
participation from students. To investigate determi-
nants of individuals’ behaviors towards information
technologies, various theoretical models have been de-
veloped (the theory of reasoned action, the technology
acceptance model, the theory of planned behavior, the
motivational model, self-efficacy theory, and the big 
five theory). The technology acceptance model (TAM)
is widely used in the IS literature to explain individu-
als’ information technology (IT) usage behavior[7].
However, the belief-intention-behavior chain embed-
ded in TAM emphasizes notions of instrumentality, fo-
cusing mainly on functional or extrinsic motivational
drivers while ignoring an individual’s subjective feel-
ings of joy, pleasure, and positive holistic experience
with IT usage[8]. Motivation theorists argue that the
reason individuals perform actions is not only because
of external interests but for their intrinsic needs such as 
happiness, enjoyment, and curiosity[9,10]. Researchers
suggest that extrinsic and intrinsic motivators jointly
determine the adoption of new technologies. Therefore,
we postulate that incorporating both into the TAM may
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enhance explanation and prediction of student WLS
acceptance and usage.

Although many studies have examined user accep-
tance and usage behavior towards new technologies,
most were conducted in developed countries and thus,
on the whole may not reflect the adoption process in
different cultural environments[11,12]. While the rate of
e-learning system usage in higher education has been 
steadily increasing in China for the past decade, re-
search using Chinese  subjects is needed to better
understand  Chinese student  technology acceptance
behavior.

The objective of this study is to examine what fac-
tors contribute to learners’ acceptance behavior with
WLS from both extrinsic and intrinsic perspectives.
The WLS conception used in this study follows Alavi
and Leidner[13] “an environment in which the learner’s
interactions with learning materials (reading, assign-
ments, exercises, etc.), peers, and/or instructors are 
mediated through advanced information technologies.”
The factors were investigated using a research model
based on the TAM and intrinsic motivation theory.

1 Research Model and Hypotheses 
1.1 Technology acceptance model

In the TAM, Davis[14] proposed that the influence of
other variables on technology acceptance is mediated
by two individual beliefs: perceived ease of use
(PEOU) and perceived usefulness (PU). The actual
system usage is determined by the users’ behavioral in-
tention (BI), which is jointly determined by the users’
attitudes towards using the system and their perceived
usefulness of the system[15]. The validity of the TAM
has been demonstrated for various information tech-
nologies, work environment, and end-users[7]. Many
pervious Internet technologies related behavioral stud-
ies have used the belief-attitude-intention-behavior
chain represented by the TAM formulation to success-
fully predict users’ online acceptance behavior[2,5,8,16-19].

In this work PU is defined as the degree to which an
individual believes that using a WLS would increase
his or her performance in the course and PEOU refers 
to the degree to which an individual believes that using
a WLS would be free of cognitive effort. This theo-
retical TAM basis was evaluated using the following
hypotheses:

H1 Perceived ease of use has a positive influence
on the perceived usefulness of the WLS.

H2 Perceived usefulness has a strong positive in-
fluence on the behavioral intention of the WLS usage.

H3 Perceived ease of use has a strong positive in-
fluence on the behavioral intention of the WLS usage.

1.2 Intrinsic motivation

Motivation theorists argue that motivation formulates
the mechanism of human behavior and action. When a
person is unmotivated, he or she will feel no impetus
or inspiration to act. Indeed, they distinguish motiva-
tion into two broad classes, intrinsic motivation and
extrinsic motivation, according to the different reasons
or goals to perform an action[20]. While extrinsic moti-
vation refers to the performance of an activity because
it leads to instrumental rewards that are distinct form
the activity itself, Davis et al.[10] defined intrinsic mo-
tivation as the performance of an activity for no appar-
ent reinforcement other than the process of performing
that activity per se. The TAM mainly emphasizes the
extrinsic perspective while lacking factors related to
human and social change processes[2]. With this di-
chotomy, researchers only fairly recently began to ad-
dress the role of intrinsic motivation in studies to in-
clude more non-instrumental factors into the TAM to
provide a broader view and a better explanation of IT
adoption[5,8,16,17,21]. Researchers have found that people
will spend more time and effort on a task and have in-
creased exploratory behavior and greater acceptance of 
information technology when tasks create a high level
of intrinsic motivation[9,22,23].

Many studies use enjoyment to represent intrinsic
motivation in discussions of how intrinsic motivators
influence individuals’ IT acceptance behavior[10,16,24-26].
In this study, enjoyment refers to the extent to which
the activity of using the WLS is perceived to be enjoy-
able in its own right, apart from any performance con-
sequences that may be anticipated. Venkatesh et al.[26]

suggested that intrinsically motivated computer users
may tend to lower the perception of the difficulty asso-
ciated with using a new technology because enjoyment
decreases the perception of effort on the use. Consis-
tent with prior studies, we believe that there is a posi-
tive relationship between enjoyment and behavioral
intention.

H4 Enjoyment has a positive influence on  the
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behavioral intention of the WLS usage.
According to the TAM, behavior intention will fi-

nally lead to actual usage. Moreover, a critical review
of TAM results has revealed that there is a significant,
positive relationship between behavioral intention and
usage with 10 out of 11 empirical studies showing its
validity[7]. Thus, we hypothesize H5 as follows:

H5 Behavioral intention with the WLS usage has a
positive influence on actual usage.

Figure 1 represents the theoretical model used in this
study. This model integrates an intrinsic motivator (en-
joyment) into the TAM as a predictor of intention to
use the WLS.

Fig. 1 Research model

2 Research Methodology
2.1 Data collection

A survey was used at a business college located in a 
south-central province to collect research data. The
students taking a core business course were required to
use a WLS to help them understand content material
and rehearse for questions that may appear on the mid-
term and final exams. All the students were asked to
fill out the research questionnaire voluntarily posted on
a campus BBS. A total of 121 users completed re-
sponses to all the measures.

2.2 Instruments 

All the items used to measure the constructs were 
adapted from prior studies with modifications to fit
the specific context of this WLS. Both the perceived

usefulness and the ease of use were measured using
four items from Davis et al., with two items used to
measure behavioral intention[27]. Enjoyment was 
measured using the scale adapted from Davis et al.[10]

All items were evaluated on a five-point Likert-type
scale with anchors from “strongly disagree” to
“strongly agree”. The usage  was adapted from Teo
et al.[18] including the frequency of WLS usage and
duration of use.

3 Data Analyses

The partial least squares (PLS) approach using a PLS-
graph[28] with multiple indicator structural equation
analyses was used to analyze both the measurement
model and the structural model.

Table 1 shows that the reliabilities of all the con-
structs were above 0.7 except for the actual usage and
that the composite reliability is significantly higher
than 0.5, which represents an acceptable level for ex-
ploratory research. The measurement model in the PLS 
was assessed in terms of item loadings and the conver-
gent and discriminant validity. To establish the dis-
criminant validity, the average variance extracted
(AVE) should be greater than 0.50 and the square root
of every AVE in the AVE analysis should be much lar-
ger than any correlations among any pair of latent con-
structs. In Table 1, the AVEs of all the variables are
above the acceptable level in this study. Also, the dis-
criminant validity of the measures (the degree to which
items differentiate among constructs or measure dis-
tinct concepts) was assessed by examining the correla-
tions between the latent variable scores and the meas-
urement items. Items should load more strongly on
their own theoretically assigned constructs than on
other constructs in the model[29]. The factor loadings in
Table 2 show that all constructs have adequate levels
of convergent and discriminant validity.

Table 1 Inter-construct correlations and composite reliability

Variable Cronbach’s Composite reliability Actual usage PEOU BI PU Enjoyment
Usage 0.601 0.821 0.836
PEOU 0.858 0.904 0.411 0.838
BI 0.789 0.906 0.371 0.725 0.91
PU 0.889 0.924 0.391 0.726 0.796 0.867
Enjoyment 0.864 0.918 0.413 0.728 0.783 0.83 0.888
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Table 2 Factor structure matrix of loadings and cross-loadings

Variable Actual usage PEOU BI PU Enjoyment
Frequency 0.9400 0.4014 0.3849 0.3791 0.4010
Duration 0.7337 0.272 0.2032 0.2645 0.2788
PEOU1 0.3855 0.8267 0.5685 0.5514 0.5942
PEOU2 0.4100 0.8573 0.6487 0.6459 0.6508
PEOU3 0.2632 0.8266 0.5919 0.6568 0.5876
PEOU4 0.3304 0.8671 0.6369 0.5905 0.625
BI1 0.3458 0.6884 0.9254 0.7439 0.7807
BI2 0.3343 0.6409 0.9093 0.7151 0.6518
PU3 0.3082 0.6495 0.6705 0.8844 0.6904
PU4 0.2767 0.6300 0.7535 0.8975 0.7409
PU1 0.3745 0.6321 0.6575 0.8336 0.7303
PU2 0.4116 0.6275 0.698 0.8808 0.7401
Enjoyment1 0.3698 0.6513 0.6778 0.7065 0.8697
Enjoyment2 0.3472 0.5926 0.7193 0.7696 0.9033
Enjoyment3 0.3930 0.7135 0.7065 0.7509 0.9126

The structural model in the PLS was assessed by ex-
amining the path coefficients (standardized ). The t
statistics were also calculated to assess the significance
of these path coefficients. In addition, R2 was used to 
indicate the overall predictive ability of the model.

The path coefficients from the PLS analysis are 
shown in Fig. 2. The belief-attitude-intention chain
was also found in this WLS context. PEOU demon-
strates significant, positive impacts on BI ( =0.232,
p<0.01) and PU (  =0.732, p<0.001) while PU posited
a significant direct effect on BI (  =0.380, p<0.01). A
positive, strong relationship was then found between
BI and actual usage (  =0.362, p<0.001). The link be-
tween enjoyment and BI was also significant ( =0.302,
p<0.05). PU, PEOU, and enjoyment jointly explained
71.3% of the variance in BI. The entire explained vari-
ance of actual WLS usage was 13.1% for this research
model.

Fig. 2 Model parameters for the research model
(*, p<0.05; **, p<0.01; ***, p<0.001)

4 Discussion and Implications 
4.1 Primary findings

This study includes a motivational perspective into the
TAM and postulates PU and enjoyment as the key
drivers. The results show that PEOU has a significant
impact on learners’ acceptance behavior towards using
a WLS and helps students accept the importance of the
system to their study performance. In addition, enjoy-
ment is found to play an essential role as a predictor to 
BI which increases when a student enjoys interaction
with the WLS.

This study is one of several recent studies[2,18,30] to
empirically investigate users’ acceptance of e-learning
system, especially in China. Additionally, this study
validates the perspective of intrinsic motivation to ex-
plain individuals’ IT acceptance behavior[8]. The results
show that both types of motivations significantly influ-
ence individual behavior. This study theoretically and
empirically supports the inclusion of intrinsic motiva-
tion for a better understanding of behaviors towards
WLS.

One of the findings is inconsistent with prior re-
search. Recent studies using subjects from developed
countries frequently show that the direct effect be-
tween PEOU and BI is not significant[2,18,30,31]. Another
Chinese study also found that PEOU only influences
the usage of   e-learning  systems   through   PU[30].
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According to Venkatesh et al.[32], the lack of related
experience with a new system should raise the impor-
tance of PEOU until users gain familiarity when in-
strumentality concerns overshadow concerns about the
system’s ease of use. This implies that in the current
situation, Chinese students’ experience on the Internet
and computer-mediated environments lag behind their
counterpart in developed countries.

4.2 Implications for e-learning researchers and 
practitioners

The findings demonstrate that the core formulation of 
the TAM is valid in the Chinese setting. Since the
TAM holds across cultures, this will allow Chinese re-
searchers to apply findings from previous research to
local studies. This study provides an empirical study
that can be used internationally by universities who 
want to internationalize their programs and use their
own e-learning systems to support programs abroad via
network technologies[22]. Also, the results show the
importance of enjoyment as an antecedent to e-learning
systems in education and validate the effect of enjoy-
ment in this context. Future research can use this result
to investigate its extensions such as cognitive absorp-
tion[8]. For practitioners, the results show that they
should improve the technology quality of the e-
learning systems from the e-learners’ perspective. So-
lutions such as convenient system interfaces, stability
of content delivery, and fast system connections reduce
users’ cognitive effort burden which increases usage[22].
Instructors should strategically adjust their instruc-
tional method by embedding playful ingredients in the
virtual learning environment to foster fun and interest
in the learning process. Additionally, instructors and
system designers should make full use of the system
capability to enhance the content quality and to pro-
vide rich and useful course material. Students are more
likely to use e-learning systems if they find the system
can facilitate their learning process and improve learn-
ing effectiveness.

4.3 Limitations and conclusions

As previously reported, the findings of this research
must be considered in light of its limitations. First, the
usage measures used in this study were self-reported
because it was not practical to objectively log student
behavior.   Second,  this  study only used   student

responses regarding their behavior. Thus, the general
validity of the findings should be treated with caution,
especially when applied to other organizations such as
companies.

This study was motivated by the need to develop an
acceptance-performance model for online learning en-
vironments in China. The findings validate the TAM as 
a basis for this new model and support the value of en-
joyment in acceptance behavior. Thus, a successful e-
learning system should integrate the components of
both utility and fun.
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