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Abstract. Based on the technology acceptance model (TAM), this study uses the
framework of the extended TAM to examine the antecedents and consequences
for employees’ acceptance of the e-learning system within financial services
organizations. The total of 328 useable responses collected from eight interna-
tional or domestic financial services companies in Taiwan were tested against the
model using structural equation modelling (SEM). The main research results are
summarized as follows in terms of the antecedents of e-learning acceptance and
its impact on employees’ perceived performance. Four types of determinants are
demonstrated: individual factors, system factors, social factors and network exter-
nality factor. Finally, this study proposes relevant suggestions for practitioners and
future researchers.
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INTRODUCTION

With the rapid development of information communication technologies (ICT), internet tech-
nologies and Web-based applications have created unprecedented opportunities for conduct-
ing learning (Liaw et al., 2008; Liu et al., 2009), and this phenomenon has led to the
exponential growth of electronic learning (e-learning) in recent years (Baylari & Montazer,
2009; Liu et al., 2009). Essentially, e-learning is a powerful tool which helps organizations
deliver the learning content to their employees and to educate and train anyone, anytime and
from anywhere (DeRouin et al., 2005; Baylari & Montazer, 2009). As e-learning is reported to
be an approach of solving learning and performance problems and has become an increas-
ingly critical issue for organizations (Ong et al., 2004), organizations should utilize the advan-
tages of e-learning to provide their employees with the continually increasing demand for
knowledge acquisition and absorption (Chatzoglou et al., 2009).

Obviously, the importance of e-learning has become widely recognized and accepted by
organizations. However, as far as the understanding of e-learning acceptance by organizations
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is concerned, it appears that numerous research efforts have focused on the antecedents for
explaining users’ acceptance of the e-learning system, with limited emphasis upon the con-
sequences of users’ acceptance of the e-learning system, which is an important topic for
organizations if they are to use the system to solve learning and performance problems. The
main aim of this study is to simultaneously examine the antecedents and consequences for
employees’ acceptance of the e-learning system within organizations. Accordingly, the primary
reasons with corresponding objectives are threefold:

Firstly, many theoretical models have been used to explain users’ acceptance/adoption of
the information system (IS)/information technology (IT). Among these theoretical models, the
technology acceptance model (TAM), proposed by Davis (1989) and Davis et al. (1989), is
one of the most widely accepted and applied models in a variety of domains that include
related IS and IT acceptance/adoption studies (Chau, 1996; Venkatesh, 2006). This is why
the research model in this study is based on the TAM. The TAM is adapted from the
well-known theory of reasoned action (TRA) (Fishbein & Ajzen, 1975; Ajzen & Fishbein,
1980) which is a model that is used extensively for predicting and explaining technology
acceptance and usage among users. Essentially, the TAM examines IS/IT acceptance and
usage primarily from the instrumental perspective, focusing mainly on extrinsic motivators
such as usefulness and ease of use (Agarwal & Karahanna, 2000; Lee et al., 2005). The two
constructs of perceived usefulness (PU) and perceived ease of use (PEOU) have been
extensively investigated by many studies using different samples and have been generally
verified to be crucial determinants in affecting IS/IT acceptance and usage (King & He,
2006; Schepers & Wetzels, 2007). Nevertheless, some studies (e.g. Davis et al., 1992;
Igbaria et al., 1995; Teo et al., 1999; Van der Heijden, 2004; Lee et al., 2005; Ha et al.,
2007; Lee et al., 2007; Yang & Jolly, 2008) argue that incorporating extrinsic motivators (PU
and PEOU) and the intrinsic motivator (perceived enjoyment; PE) into the TAM may provide
better explanation and prediction of IS/IT acceptance and usage. Hence, the first objective
of this study is to examine whether the drivers of users’ behaviour towards acceptance and
usage of the e-learning system are focused predominantly on three beliefs such as PU,
PEOU and PE.

Secondly, to date, few studies have used the model including extrinsic and intrinsic moti-
vators to predict users’ acceptance and usage of the e-learning system within organizations.
Although Lee et al. (2005) have proposed the incorporating perspectives of extrinsic and
intrinsic motivators to predict students’ acceptance of the internet-based learning medium
(ILM) within an academic institution, there may be a need to search for more external variables
to improve the ability to predict usage intention more accurately. Accordingly, the second
objective of this study is to propose multiple groups of antecedents to, respectively, predict PU,
PEOU and PE in explaining users’ acceptance and usage of the e-learning system within
organizations.

Thirdly, the empirical evidence on the consequences for users’ acceptance and usage of the
e-learning system is less well documented. Hence, the third objective of this study is to confirm
whether users’ actual usage (AU) of the e-learning system within organizations can effectively
enhance their perceived performance (PP) or not.
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This study therefore proposes a research model combining extrinsic motivators (PU and
PEOU) with the intrinsic motivator (PE) to predict employees’ acceptance and usage of the
e-learning system within financial services organizations. Sample data collected from eight
international or domestic financial services companies in Taiwan were tested against the model
using structural equation modelling (SEM). The structure of this study is organized as follows:
firstly, this study reviews the relevant literature to develop the research model and research
hypotheses; next, this study presents the methodology and the results of empirical analyses;
finally, this study proposes relevant suggestions for practitioners and future researchers.

THEORETICAL BACKGROUND

The outline of e-learning

Essentially, e-learning is defined as a tool that uses the computer network technology,
primarily via electronic media, such as internet, intranets, extranets or many others, to deliver
learning materials to users (Welsh et al., 2003; Engelbrecht, 2005), and utilizes Web-based
communication, collaboration, knowledge transfer and training to support users’ active learning
without the time and space barriers (Kelly & Bauer, 2004; Lee et al., 2009). In general,
e-learning can be classified as asynchronous e-learning, synchronous e-learning and blended
e-learning. Firstly, asynchronous e-learning is a form of self-study, and it allows learners to
follow their own time and schedule; however, it lacks real-time interaction between instructors
and learners (Wu & Hiltz, 2004; Zhang, 2004; Huang et al., 2008; Lee, 2010). Thus, it has to
provide learners with standardized materials to achieve platform-independent course
exchange and reuse (Huang et al., 2008). By contrast, synchronous e-learning allows for
real-time interaction and just-in-time response between instructors and learners; however, it
requires instructors and learners to participate simultaneously at distributed locations (Zhang,
2004; Huang et al., 2008; Lee, 2010). Thus, it loses time flexibility (Zhang, 2004). Further,
blended e-learning combines asynchronous e-learning (self-paced e-learning) with synchro-
nous e-learning (live e-learning) to provide learners with access to both asynchronous and
synchronous communication and information (Martyn, 2003; EL-Deghaidy & Nouby, 2008;
Donnelly, 2010).

In order to support e-learning, various e-learning systems have been developed for organi-
zations (Ngai et al., 2007), and various combinations of text, graphics, audio, video and many
others can be integrated into these systems (Liu et al., 2009). According to the views of Ismail
(2001), there are basically four types of e-learning systems: learning management system
(LMS), learning content management system (LCMS), learning design system (LDS), and
learning support system (LSS). Firstly, the LMS can process, store and disseminate learning
materials and support administration and communication associated with teaching and learn-
ing (McGill & Klobas, 2009), and it allows users to control the pace of the training and to tailor
learning according to their individual needs (Baylari & Montazer, 2009; Ely et al., 2009).
Secondly, the LCMS is a collaborative authoring environment where content developers can
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create, maintain and deliver digital learning content from a central object repository (Ismail,
2001). Thirdly, the LDS can allow content producers to quickly analyse, design and develop
instructional materials and learning programs (Ismail, 2001). Fourthly, the LSS is a Web-based
tool to support teaching and learning activities; it can manage and support a group of learners
and provide access to course-related information and materials as laid out by the instructors
(Ismail, 2001). Synthetically speaking, e-learning systems provide e-learning platforms that
use the internet as a delivery mechanism to allow users from all over the world to access a
number of learning tools (e.g. discussion boards, chat rooms, course content management,
etc.) for their e-learning courses (Ngai et al., 2007). Furthermore, through the e-learning
systems, employees within organizations also have access to various online databases and
tools that help them learn and find solutions for work-related problems (Wang et al., 2007).

TAM

The TAM adapted from the TRA proposes that two particular beliefs, PU and PEOU, are the
primary drivers for explaining and predicting user acceptance of the IS (Davis et al., 1989). PU
is defined as ‘the degree to which a person believes that using a particular system would
enhance his/her job performance’, and PEOU is defined as ‘the degree to which a person
believes that using a particular system would be free of physical and mental effort’ (Davis,
1989, p. 320). A key purpose of the TAM is to provide a basis for tracing the impact of external
factors on internal beliefs, attitudes and intentions (Davis et al., 1989, p. 985). Hence, the
external variables of the TAM can affect PU and PEOU; furthermore, PU and PEOU both affect
a person’s attitude towards using the system, and the attitude towards using the system
determines behavioural intention, which in turn leads to actual system use (Davis et al., 1989).
Figure 1 shows a common operationalization of the TAM.

Extended TAM

Davis et al. (1992) ascertained the importance of the role of PE in predicting computer
acceptance and usage, and they found that PE and PU mediated the influence of PEOU on
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Figure 1. Technology acceptance model [adapted from Davis et al. (1989)].
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intention to use a computer in the workplace. PE refers to the degree to which the activity of
using a particular system is perceived to be personally enjoyable in its own right, apart from the
instrumental value of the specific type of system (Davis et al., 1992; Lee et al., 2005). Essen-
tially, PU and PEOU reflect the extrinsic motivational aspect of specific type of system usage,
and PE usually reflects the intrinsic motivational aspect of specific type of system usage (Davis
et al., 1992). Subsequently, many studies (e.g. Igbaria et al., 1995; Teo et al., 1999; Van der
Heijden, 2004; Lee et al., 2005; Ha et al., 2007; Lee et al., 2007; Yang & Jolly, 2008) integrate
the intrinsic motivational perspective into the TAM, and explain IS/IT acceptance from both
extrinsic and intrinsic motivational perspectives. That is, these studies extend the TAM by
adding a PE construct, and the extended TAM posits that three particular beliefs, PU, PEOU
and PE, are of primary relevance for IS/IT acceptance behaviours. Synthetically speaking, the
external variables of the extended TAM can, respectively, affect PU, PEOU and PE (Davis
et al., 1992; Ha et al., 2007; Lee et al., 2007); PU, PEOU and PE directly affect attitude
towards using the IS/IT, and PU and PE mediate the influence of PEOU on attitude towards
using the IS/IT (Davis et al., 1992; Lee et al., 2005; Ha et al., 2007; Lee et al., 2007; Yang &
Jolly, 2008); PU, PE and attitude towards using the IS/IT directly determine intention to use the
IS/IT, and PU and PE mediate the influence of PEOU on intention to use the IS/IT (Davis et al.,
1992; Van der Heijden, 2004; Lee et al., 2005; Lee et al., 2007; Yang & Jolly, 2008); further-
more, intention to use the IS/IT directly leads to actual IS/IT usage (Davis, 1989; Davis et al.,
1989). Figure 2 shows an operationalization of the extended TAM.

RESEARCH MODEL AND HYPOTHESES

Figure 3 depicts the research model used in this study, which is based on the extended TAM,
and which presents the antecedents and consequences of the acceptance and usage of the
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Figure 2. Extended technology acceptance model.
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e-learning system. In an e-learning context, the specific elements of the research model and
related hypotheses are further detailed below.

Antecedents to user beliefs

Many studies have suggested that extending the TAM with external variables may provide a
more complete picture of the IS/IT acceptance process (Hu et al., 2003; Kim et al., 2008).
Several types of external variables are repeatedly mentioned as central to users’ acceptance
of the e-learning system, and which can be grouped into the following four types: the individual
factors include computer self-efficacy (CSE) (e.g. Ong et al., 2004; Lee, 2006; Ong & Lai,
2006; Pituch & Lee, 2006; Roca et al., 2006), internet self-efficacy (ISE) (e.g. Pituch & Lee,
2006; Roca et al., 2006), cognitive absorption (CAB) (e.g. Saadé & Bahli, 2005; Roca et al.,
2006) and learning goal orientation (LGO) (e.g. Chatzoglou et al., 2009); the system factors
include system functionality (SF) (e.g. Pituch & Lee, 2006), system interactivity (SI) (e.g. Pituch
& Lee, 2006), system response (SR) (e.g. Pituch & Lee, 2006) and content quality (CQ) (e.g.
Lee, 2006; Lee et al., 2009); the social factors include interpersonal influence (INI) (e.g. Lee,
2006; Roca et al., 2006; Van Raaij & Schepers, 2008) and external influence (EXI) (e.g. Roca
et al., 2006; Van Raaij & Schepers, 2008); and the network externality factor (e.g. Lee, 2006).
In this study, four types of determinants as external variables to PU, PEOU and PE are,
respectively, proposed and examined. The following subsections provide further discussion on
the impacts of each type of external variables on PU, PEOU and PE.

Individual factors

Many studies indicate that individual factors have a significant effect on the way that users
perceive the e-learning system and, subsequently, on their desire to accept it. The inferences
of individual factors as antecedents of user beliefs in the e-learning context and related
hypotheses are further detailed below.

Attitude
Towards Use Intention to Use

Perceived
Usefulness

Perceived
Ease of Use Actual Usage Perceived

Performance

Perceived
Enjoyment

Individual Factors
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System Factors
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.Content quality (H2d)
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.Interpersonal influence (H3a-1, H3a-2, H3a-3)
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Figure 3. The research model.
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Self-efficacy reflects one’s beliefs about the ability to perform particular tasks successfully
(Bandura, 1977). Thus, CSE refers to the self-assessment of individual ability to apply com-
puter skills to complete particular tasks (Compeau & Higgins, 1995). In an e-learning context,
CSE has been shown to influence PEOU in prior studies (e.g. Ong et al., 2004; Lee, 2006; Ong
& Lai, 2006; Pituch & Lee, 2006; Roca et al., 2006), and researchers (e.g. Ong et al., 2004;
Ong & Lai, 2006) have empirically examined that it can be an important factor affecting PU.
Furthermore, ISE is defined as ‘an individual’s judgment of efficacy across multiple Internet
application domains’ (Hsu & Chiu, 2004, p. 370). Roca et al. (2006) proposed a decomposed
TAM in the context of the e-learning system, and they demonstrated that ISE played an
important role in affecting users’ beliefs of PEOU. Furthermore, Kim et al. (2007) developed
and tested an integrated conceptual model of the internet acceptance; they hypothesized that
ISE would directly influence PU and PEOU, and they found that ISE significantly predicted
PEOU. Virtually, self-efficacy is similar to the concept of competence (Roca & Gagné, 2008),
and cognitive evaluation theory specifies that feelings of competence may not enhance
intrinsic motivation (Fisher, 1978; Ryan & Deci, 2000). Thus, self-efficacy may not affect PE.
Hence, this study hypothesizes:

H1a-1: CSE will positively affect PEOU of the e-learning system.
H1a-2: CSE will positively affect PU of the e-learning system.
H1b-1: ISE will positively affect PEOU of the e-learning system.
H1b-2: ISE will positively affect PU of the e-learning system.

CAB refers to a behaviour performed for itself to experience pleasure and satisfaction
inherent in the activity (Vallerand, 1997; Saadé & Bahli, 2005); it represents one form of
intrinsic motivation (Vallerand, 1997). In an e-learning context, CAB is defined as ‘a state of
deep involvement with the internet-based learning systems’ (Saadé & Bahli, 2005, p. 318).
Saadé & Bahli (2005) applied the TAM to explain the acceptance of internet-based learning
systems, and they demonstrated that CAB had a positive impact on students’ beliefs about
PEOU and PU. Roca et al. (2006) also found that CAB could positively affect PEOU and PU.
Hence, this study hypothesizes:

H1c-1: CAB will positively affect PEOU of the e-learning system.
H1c-2: CAB will positively affect PU of the e-learning system.

Goal orientation is a theory that attempts to explain the reasons for setting goals and
motivations for achieving those goals (Code et al., 2006), and it has been described as the
dynamic force that regulates behaviours in achievement situations (Sideridis, 2006). Further-
more, LGO is conceptualized as an achievement-oriented motivation via task learning process
(Kanfer & Heggestad, 1997). Individuals with an LGO tend to approach a task to understand
something new and to enhance their level of competence in a given activity (Button et al.,
1996; Yi & Hwang, 2003); that is, they usually tend to choose challenging tasks that foster
learning, and they can further be motivated by competence development (Dweck, 1986;
Godshalk & Sosik, 2003). Hence, LGO has been recognized as being important in under-
standing individual characteristics in intrinsic motivation (Dweck & Leggett, 1988; Yi & Hwang,

Antecedents and consequences of e-learning acceptance 275

© 2010 Blackwell Publishing Ltd, Information Systems Journal 21, 269–299



2003; Chatzoglou et al., 2009). However, the effect of LGO has not received much attention
with regard to e-learning acceptance (Chatzoglou et al., 2009). Thus, this is why this study
focuses on the understanding of what role LGO plays with the PE (intrinsic motivation) for the
acceptance of the e-learning system. In the related context of e-learning acceptance, individu-
als with high LGO are expected to relish the challenge of specific application with intrinsic
motivation and develop self-confidence in using it; hence, they will enjoy exploring the features
of Web-based training (Chatzoglou et al., 2009). Hence, this study hypothesizes:

H1d: LGO will positively affect PE of the e-learning system.

System factors

Since the TAM was proposed by Davis (1989) and Davis et al. (1989), system factors have
been posited to affect user beliefs. Subsequent studies (e.g. Lee, 2006; Pituch & Lee,
2006; Roca et al., 2006) have validated the role of system factors in predicting user beliefs
and acceptance in the e-learning context. The inferences of system factors as antecedents
of user beliefs in the e-learning context and related hypotheses are further detailed
below.

Pituch & Lee (2006) classified the system factors of e-learning acceptance for the distance
education into SF, SI and SR. SF refers to the perceived ability of an e-learning system to
provide flexible access to instructional and assessment media (Pituch & Lee, 2006). SI refers
to the interactions between instructors and learners, and the collaboration in learning that
results from these interactions (Palloff & Pratt, 1999; Pituch & Lee, 2006). SR is defined as the
degree to which a learner perceives that the response from the e-learning system is fast,
consistent and reasonable (Bailey & Pearson, 1983; Pituch & Lee, 2006). In Pituch & Lee’s
(2006) study, the AU of the e-learning system for distance education was analysed by the
TAM, and they found that the three system factors could positively affect PEOU and PU. Roca
et al. (2006) also classified the system factors of e-learning acceptance into system quality,
information quality and service quality, but they did not examine the direct relationships
between the three system factors and user beliefs. Furthermore, Shin (2007) indicated that
users would think Wireless Broadband Internet more useful because of ubiquitous availability,
and users would further think Wireless Broadband Internet more enjoying because of per-
ceived quality of actual functionality, such as high-quality video and real-time voice with
minimized delay, latency, jitter and packet loss, and new quality of services, such as context-
aware application (i.e. location-based services, the user roaming seamlessly between net-
works, etc.). Hence, this study hypothesizes:

H2a-1: SF will positively affect PEOU of the e-learning system.
H2a-2: SF will positively affect PU of the e-learning system.
H2a-3: SF will positively affect PE of the e-learning system.
H2b-1: SI will positively affect PEOU of the e-learning system.
H2b-2: SI will positively affect PU of the e-learning system.
H2b-3: SI will positively affect PE of the e-learning system.
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H2c-1: SR will positively affect PEOU of the e-learning system.
H2c-2: SR will positively affect PU of the e-learning system.
H2c-3: SR will positively affect PE of the e-learning system.

CQ includes both content richness and update regularity (Lee, 2006). Lee (2006) indicated
that an e-learning system had greater appeal to students because of the richness of content
provided by the internet. As compared to traditional learning methods, the updated content and
new content of e-learning may lead students to feel that the e-learning system could be a
useful means of gaining new knowledge and learning (Lee, 2006; Lee et al., 2009). Hence, this
study hypothesizes:

H2d: CQ will positively affect PU of the e-learning system.

Social factors

In general, social factors (social influence) profoundly affect user behaviour (Triandis, 1980;
Lee, 2006). According to the TRA, social factors were tested as subjective norms on behav-
ioural intention (Fishbein & Ajzen, 1975; Lee, 2006; Van Raaij & Schepers, 2008). Subjec-
tive norm is defined as ‘the person’s perception that salient social referents think he/she
should or should not perform the behaviour in question’ (Fishbein & Ajzen, 1975, p. 302).
The referent influence may be the INI (Taylor & Todd, 1995; Bhattacherjee, 2000) or the EXI
(Bhattacherjee, 2000). INI refers to the influence of friends, family members, colleagues,
superiors and experienced persons considered by individuals in performing a behaviour, and
EXI refers to the influence of mass media reports, expert opinions and other non-personal
information considered by individuals in performing a behaviour (Bhattacherjee, 2000). In an
e-learning context, when individuals perceive that their important referents think they should
use the e-learning system, they will further incorporate the referents’ beliefs into their own
beliefs; that is, they are influenced by the referents, and thus they believe the system must
be useful in its purpose (Lee, 2006; Van Raaij & Schepers, 2008) and further intend to use
it (Lee, 2006). Furthermore, Hsu & Lu (2004) showed that social influences would have a
direct impact on the attitude and intention of IT adoption, and they further explained that
users might feel obligated to participate because they might want to belong to a community.
Besides, individuals’ perception of enjoyment is usually in an autonomy-supportive context;
they may not be influenced by relevant others such as family, friends or peers (Deci &
Ryan, 2000; Ryan & Deci, 2000). Thus, social factors may not affect PE. Hence, this study
hypothesizes:

H3a-1: INI will positively affect PU of the e-learning system.
H3a-2: INI will positively affect attitude towards using the e-learning system.
H3a-3: INI will positively affect intention to use the e-learning system.
H3b-1: EXI will positively affect PU of the e-learning system.
H3b-2: EXI will positively affect attitude towards using the e-learning system.
H3b-3: EXI will positively affect intention to use the e-learning system.
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Network externality factor

Network externality (NE) refers to an increase in the value of a product as the number of users
of that product increases (Farrell & Saloner, 1985; Katz & Shapiro, 1985), and it also means
that the utility of the product for a user depends on the number of other users (Van den Ende
et al., 2003). In general, the development of technology is along with consumers’ perceptions
of increasing numbers of others supporting that technology; this will continuously add value to
the technology and further lead to increases in the number of other users’ usage (Nault &
Dexter, 1994; Wang & Seidmann, 1995; Lee, 2006). Hsu & Lu (2004) examined the effects of
NE on the adoption of IT from the aspect of ‘perceived critical mass’, and they indicated that
perceived critical mass dominated users’ attitudes. In the context of e-learning, Lee (2006)
indicated that if students perceived that increasing numbers of their classmates were using the
e-learning system, they would also try out the system. Furthermore, Lee (2006) showed that
perceived network externality, respectively, exerted a significant direct effect on PU, PEOU
and behavioural intention. Besides, individuals can autonomously perceive the enjoyment
of activity itself, and they may usually not be influenced by others (Deci & Ryan, 2000;
Ryan & Deci, 2000). Thus, NE may usually not affect PE. Hence, this study
hypothesizes:

H4a-1: NE will positively affect PEOU of the e-learning system.
H4a-2: NE will positively affect PU of the e-learning system.
H4a-3: NE will positively affect attitude towards using the e-learning system.
H4a-4: NE will positively affect intention to use the e-learning system.

User beliefs and technology acceptance

Based on the extended TAM (see Figure 2), the relationships between users’ beliefs and their
acceptance and usage of the e-learning system are further detailed below. PU directly affects
attitude towards using the e-learning system (Stoel & Lee, 2003; Lee et al., 2005; Ngai et al.,
2007; Liu et al., 2009); PEOU directly affects attitude towards using the e-learning system
(Stoel & Lee, 2003; Ngai et al., 2007; Liu et al., 2009); and PE directly affects attitude towards
using the e-learning system (Lee et al., 2005). Furthermore, PU mediates the influence of
PEOU on attitude towards using the e-learning system (Stoel & Lee, 2003; Lee et al., 2005;
Ngai et al., 2007; Liu et al., 2009), and PE mediates the influence of PEOU on attitude towards
using the e-learning system (Lee et al., 2005). PU directly determines intention to use the
e-learning system (Stoel & Lee, 2003; Ong et al., 2004; Lee et al., 2005; Saadé & Bahli, 2005;
Lee, 2006; Ndubisi, 2006; Ong & Lai, 2006; Lee, 2008; Roca & Gagné, 2008; Chatzoglou et al.,
2009; Lee et al., 2009; Liu et al., 2009); PE directly determines intention to use the e-learning
system (Lee et al., 2005; Roca & Gagné, 2008; Chatzoglou et al., 2009; Lee et al., 2009); and
attitude towards using the e-learning system directly determines intention to use the system
(Stoel & Lee, 2003; Lee et al., 2005; Liu et al., 2009). Furthermore, PU mediates the influence
of PEOU on intention to use the e-learning system (Stoel & Lee, 2003; Ong et al., 2004; Lee
et al., 2005; Saadé & Bahli, 2005; Lee, 2006; Ndubisi, 2006; Ong & Lai, 2006; Lee, 2008; Roca
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& Gagné, 2008; Chatzoglou et al., 2009; Lee et al., 2009; Liu et al., 2009), and PE mediates
the influence of PEOU on intention to use the e-learning system (Lee et al., 2005). And then,
intention to use the e-learning system directly leads to AU of the system (Stoel & Lee, 2003).
Hence, this study hypothesizes:

H5: PEOU will positively affect PU of the e-learning system.
H6: PEOU will positively affect PE of the e-learning system.
H7: PU will positively affect attitude towards using the e-learning system.
H8: PEOU will positively affect attitude towards using the e-learning system.
H9: PE will positively affect attitude towards using the e-learning system.
H10: PU will positively affect intention to use the e-learning system.
H11: Attitude towards using the e-learning system will positively affect intention to use the
system.
H12: PE will positively affect intention to use the e-learning system.
H13: Intention to use the e-learning system will positively affect AU of the system.

Actual usage and perceived performance

Empirical support for the relationship between actual system usage and PP can be found in
some studies of IS/IT acceptance. Igbaria & Tan (1997) investigated the implications and
consequences of IS acceptance by examining the relationship between IS acceptance and PP,
and they showed that user satisfaction and system usage could positively affect perceived
performance impacts. Furthermore, Ahearne et al. (2004) showed that it appeared that
increasing the system usage would have a positive effect on performance. Besides, Shih
(2004) showed that positive attitudes towards using the internet to seek information might
increase performance in decision-making or problem solving during the information use stage,
and this study further implied that enterprise intranet usage provided more relevant information
to meet employee needs and allowed employees to enhance their task performance by using
the internet. Hence, this study hypothesizes:

H14: AU of the e-learning system will positively affect PP.

METHODOLOGY

Measures

In this study, responses to the items in CSE, ISE, CAB, LGO, SF, SI, SR, CQ, INI, EXI, NE,
PEOU, PU, PE, attitude towards use (ATU), intention to use (ITU) and PP were measured on
a 7-point Likert scale from 1 (= ‘strongly disagree’) to 7 (= ‘strongly agree’) with 4 labelled as
neutral. Next, responses to the items in AU were measured on a 7-point Likert scale from 1
(= ‘never’) to 7 (= ‘more than once a day’) with 4 labelled as neutral. To ensure content validity
of the scales, the items must represent the concept about which generalizations are to be
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made (Ong et al., 2004). Items chosen for the constructs in this study were adapted and
revised from previous research. The final items are listed in Table 1 along with their sources.

Furthermore, in order to ensure the translation equivalence for the original meaning of
questionnaire, the standard back-translation procedure for the questionnaire was followed
(Sperber et al., 1994; Mullen, 1995). The original questionnaire was first developed in English,
and then the original questionnaire was translated into Chinese by a bilingual Taiwanese MBA
student, and another bilingual Taiwanese MBA student back translated the Chinese version of
the questionnaire into English. Lastly, in order to ensure the cross-cultural uniformity in
translation (Parameswaran & Yaprak, 1987; Sperber et al., 1994), two other bilingual Taiwan-
ese doctoral students provided independent checks on the back-translation.

Pre-test

The questionnaire was pre-tested on 38 senior employees from one domestic financial ser-
vices company in Taiwan. This selected company had implemented the e-learning system at
least 1 year ago, and the participants from this selected financial services company were using
the e-learning system in their learning. Likert scales were used for measuring each indepen-
dent and dependent variable in the research model. Based on feedback, the participants were
asked to identify any ambiguities in the meanings, and the questionnaire was revised based on
their comments. The instrument’s reliability was evaluated, and the Cronbach’s a values
ranged from 0.8 to 0.98, indicating a satisfactory level of reliability exceeding that commonly
required for exploratory research (Nunnally, 1978; Hair et al., 1998). The final items are listed
in Table 1 along with their sources. The subjects who had participated in the pre-test were
excluded from the final data collection and subsequent study.

Sample and data collection

In order to facilitate e-learning, various e-learning systems have been developed to help
organizations deliver the learning content to their employees and to educate and train anyone,
anytime and from anywhere (DeRouin et al., 2005; Ngai et al., 2007; Baylari & Montazer,
2009). Basically, four types of e-learning systems that include LMS, LCMS, LDS and LSS have
been developed for organizations (Ismail, 2001). In this study, the focus is on so-called LMS.
Furthermore, the e-learning examined in this study is the LMS with a blend of asynchronous
and synchronous technologies.

This study gathered sample data from eight well-known international or domestic financial
services companies in Taiwan. The eight companies included two life insurance companies,
two banks, two securities companies, one financial holding company and one finance company
(this company is a provider of leasing, installment, factoring, corporate direct loan and offshore
financing services). All selected financial services companies had implemented the same LMS
developed by one Taiwan-based digital learning platform/system provider at least 1 year ago,
and the participants from these selected financial services companies were using the LMS in
their learning. The names of these companies are withheld due to the non-disclosure agree-
ment with their executives.
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Table 1. Construct measurement and sources

Construct Item Measure Source

Computer self-efficacy

(CSE)

CSE1 I could complete my learning activities using the e-learning system

if I had never used a system like it before.

Compeau & Higgins

(1995)

CSE2 I could complete my learning activities using the e-learning system

if I had only the system manuals for reference.

Ong et al. (2004)

CSE3 I could complete my learning activities using the e-learning system

if I had seen someone else using it before trying it myself.

Internet self-efficacy (ISE) ISE1 I feel confident in the e-learning system finding information and

downloading files.

Hsu & Chiu (2004)

ISE2 I feel confident in the e-learning system attaching files to emails. Roca et al. (2006)

ISE3 I feel confident in the e-learning system exchanging messages

with other users in discussion forums.

ISE4 I feel confident in the e-learning system posting messages on a

bulletin board.

Cognitive absorption

(CAB)

CAB1 Most times when I get on to the e-learning system, I end up

spending more time than I had planned.

Agarwal & Karahanna

(2000)

CAB2 While using the e-learning system, I am absorbed in what I am

doing.

Roca et al. (2006)

CAB3 I enjoy using the e-learning system.

Learning goal orientation

(LGO)

LGO1 I look for opportunities to develop my work ability. Brett & VandeWalle

(1999)

LGO2 I learn to develop my work ability. Yi & Hwang (2003)

LGO3 I enjoy challenging environment.

LGO4 I prefer to work in situations.

LGO5 I prefer to develop competence through expanding my work ability.

LGO6 I prefer to develop competence through mastering challenging

situations.

System functionality (SF) SF1 The e-learning system allows learner control over his or her

learning activity.

Pituch & Lee, (2006)

SF2 The e-learning system offers multimedia (audio, video, and text)

types of course content.

SF3 The e-learning system provides a means for taking tests and

turning in assignments.

SF4 The e-learning system can present course material in a

well-organized and readable format.

System interactivity (SI) SI1 The e-learning system enables interactive communication between

instructor and learners.

Pituch & Lee (2006)

SI2 The e-learning system enables interactive communication among

learners.

SI3 The communicational tools in the e-learning system are effective

(email, bulletin board, chat room, etc.).

System response (SR) SR1 When you are using the e-learning system, system response is

fast.

Bailey & Pearson (1983)

SR2 In general, the response time of the e-learning system is

consistent.

Pituch & Lee (2006)

SR3 In general, the response time of the e-learning system is

reasonable.

Content quality (CQ) CQ1 I search and share the related course content from the e-learning

system to help my learning.

Arbaugh (2000)

CQ2 Content on the e-learning system is updated on a regular basis. Lee (2006)

CQ3 The e-learning system often provides the updated information.

Interpersonal influence

(INI)

INI1 My supervisor thinks that I should use the e-learning system. Bhattacherjee (2000)

INI2 My colleagues think that I should use the e-learning system. Roca et al. (2006)

INI3 My friends think that I should use the e-learning system.
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This study authorized all selected financial services companies’ human resources depart-
ments to randomly distribute the questionnaires. A total of 480 questionnaires were distributed,
and 351 (73.13%) questionnaires were received. Twenty-three of these received question-
naires were discarded due to large portions of missing values. Finally, 328 (68.33%) ques-
tionnaires were analysed in this study. Besides, in this study, 206 useable responses were
received in the early mailing wave and 122 in the late wave. The mean differences between the
two groups with respect to gender, age, educational level, work experience and whether the
employee was in a supervisory position were tested using an unpaired t-test. No significant
differences were observed at the 0.05 level, indicating no systematic differences between the
two groups.

Table 1. Cont.

Construct Item Measure Source

External influence (EXI) EXI1 I read/see news reports that using the e-learning system is a good way

of learning.

Bhattacherjee (2000)

EXI2 Expert opinions depict a positive sentiment for using the e-learning

system.

Roca et al. (2006)

EXI3 Mass media reports convince me to use the e-learning system.

Network externality (NE) NE1 Most employees in my office use the e-learning system frequently. Hsu & Lu (2004)

NE2 Most employees in my department use the e-learning system

frequently.

Chun & Hahn (2007)

NE3 Most employees in my company use the e-learning system frequently.

Perceived ease of use

(PEOU)

PEOU1 Interacting with the e-learning system does not require a lot of my

mental effort.

Davis (1989)

PEOU2 I find the e-learning system to be easy to use. Ngai et al. (2007)

PEOU3 My interaction with the e-learning system is clear and understandable.

PEOU4 I find it easy to get the e-learning system to do what I want it to do.

Perceived usefulness (PU) PU1 Using the e-learning system improves my learning performance. Davis (1989)

PU2 Using the e-learning system enhances my learning effectiveness. Ngai et al. (2007)

PU3 Using the e-learning system gives me greater control over learning.

PU4 I find the e-learning system to be useful in my learning.

Perceived enjoyment (PE) PE1 I find using the e-learning system to be enjoyable. Davis et al. (1992)

PE2 The actual process of using the e-learning system is pleasant. Lee et al. (2005)

PE3 I have fun using the e-learning system.

Attitude towards use

(ATU)

ATU1 Using the e-learning system is a good idea. Ajzen & Fishbein (1980)

ATU2 The e-learning system provides an attractive learning environment. Ngai et al. (2007)

ATU3 Overall, I like using the e-learning system.

Intention to use (ITU) ITU1 I will use the e-learning system on a regular basis in the future. Mathieson (1991)

ITU2 I will frequently use the e-learning system in the future. Bhattacherjee (2001).

ITU3 I will strongly recommend others to use the e-learning system. Roca et al. (2006)

Actual usage (AU) AU1 I have accessed the program information pages on the e-learning

system.

Van Raaij & Schepers

(2008)

AU2 I have accessed the news pages on the e-learning system.

AU3 I have accessed the study units on the e-learning system.

Perceived performance

(PP)

PP1 I successfully use the e-learning system to enhance my job

effectiveness.

Goodhue & Thompson

(1995)

PP2 I successfully use the e-learning system to perform my job. Shih (2004)

PP3 I am satisfied with the effect of using the e-learning system on my job

performance.
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Besides, this study could not use the comparable statistics (e.g. gender, age, educational
level, work experience and whether the employee was in a supervisory position, etc.) from
non-respondents to test the non-response bias, because all selected financial services com-
panies withheld the data of their non-responding employees. Hence, a non-response
follow-up survey was conducted to assess the reasons for non-response. This study autho-
rized all selected financial services companies’ human resources departments to randomly
inquire why non-responding employees might choose not to respond to the survey. This
study received 37 (28.68%) follow-up responses from 129 original non-respondents. In ana-
lyzing the reasons given for non-response, the reasons for non-response can be rank-
ordered as follows: insufficient time to fill out the questionnaire (48.65%), length of the
questionnaire (21.62%), inability to recall receiving the questionnaire (18.92%), unwillingness
to express personal viewpoints (8.11%) and the sensitivity of questions in the questionnaire
(2.70%).

E-learning in Taiwan

Since 2003, the Taiwan government has made great efforts to promote the ‘E-learning Industry
Promotion and Development Plan’ and has placed more resources in strategic implementa-
tions (National Science & Technology Program Office for E-learning, 2008). This reveals that
the Taiwan government has realized the potential benefits of e-learning in the future. With
direct assistance and funding from the Taiwan government, great progress has been made in
the introduction of e-learning in the enterprise sector; in 2007, the introduction rate was highest
in the financial services sector with 74.3%. On the whole, the service industry’s introduction
rate reached 56.2%, and the manufacturing industry’s introduction rate also reached 46.7%
(National Science & Technology Program Office for E-learning, 2008). However, while the
diffusion of e-learning in Taiwan is rapidly progressing, motivated executives within organiza-
tions may pay more attention to their employees’ usage of e-learning, which may lead to biases
against the employees’ acceptance of e-learning. Hence, one should realize this context that
may threaten the validity of claims made by this study.

Data analysis

The data analysis process of this study followed a two-step approach for SEM method
recommended by Anderson & Gerbing (1988). In the first step, confirmatory factor analysis
(CFA) was used to develop the measurement model. In the second step, to explore the
causal relationships among all constructs, the structural model for the research model
depicted in Figure 3 was tested using SEM. A software program called Analysis of Moment
Structures (AMOS), part of the Statistical Package for the Social Sciences (SPSS) software
(Arbuckle, 2003), was used for the CFA and SEM. These procedures are detailed in the next
section.
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RESULTS

Descriptive characteristics of the respondents

To make the results generalizable, a sample of 328 useable responses was obtained from a
variety of respondents with different backgrounds. Descriptive characteristics of the respon-
dents are summarized below. Among the 328 respondents, 155 respondents (47.26%) were
males, and 173 respondents (52.74%) were females. The distribution of age was approxi-
mately normal: under 20 (0.0%), 21–30 (28.05%), 31–40 (42.07%), 41–50 (24.39%), 51–60
(5.49%) and over 61 (0.0%). Educational levels were generally high. Respondents who had
completed high school accounted for 3.05%, respondents who had completed college num-
bered 15.55%, respondents who had completed university numbered 51.22%, while respon-
dents who had completed graduate school comprised 30.18% of the survey sample. The
respondents identified themselves as top-level managers (2.13%), middle-level managers
(7.93%), first-level managers (26.22%), professional employees (39.33%) and general
employees (24.39%). Additionally, the respondents had an average of 8.02 years of work
experience (SD = 3.89) in their field.

Measurement model

In this study, to assess the measurement model, three analyses were conducted. Firstly,
squared multiple correlation (SMC) for each item, composite reliability and average variance
extracted (AVE) for each construct were used in this study to test the construct reliability
(Nunnally, 1978; Hair et al., 1998; Byrne, 2001; Holmes-Smith, 2001). The results of CFA show
that the SMC values for all of the items are greater than 0.5, which indicates a good reliability
level (Holmes-Smith, 2001). The values of composite reliability and AVE for all of the con-
structs exceed the minimum acceptable values of 0.7 and 0.5 (Nunnally, 1978; Hair et al.,
1998; Holmes-Smith, 2001), indicating a good reliability level and subsequently yielding very
consistent results. Hence, the results of CFA demonstrate an acceptable level of reliability for
all of the constructs. The reports are listed in Table 2. Furthermore, the reliability coefficients
of all constructs assessed by the Cronbach’s a coefficient exceed the 0.7 cut-off value as
recommended by Nunnally, (1978) and Hair et al. (1998). The results of reliability test are
shown in Table 2.

Secondly, according to Anderson & Gerbing’s (1988) rule, the results of CFA show that the
t-value of every item exceeds the 1.96 value (p < 0.05), so the evidence of convergent validity
is obtained as the items represent their constructs significantly. That is, the measurement
model yields a good convergent validity. The reports are listed in Table 2. Furthermore, to test
for discriminant validity, the procedure described by Fornell & Larcker (1981) was used in this
study. The results of CFA show that the AVE of each construct is greater than the squared
correlation for each pair of constructs, indicating that each construct is distinct (see Tables 2
and 3).

Thirdly, the most common rules used in performing the CFA for measurement model and
testing the structural model include stipulating that the goodness-of-fit index (GFI) should be
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Table 2. Results of confirmatory factor analysis, validity analysis, and reliability test

Construct

item Estimate t-value

Standardized

path coefficients SMC

Composite

reliability AVE Cronbach’s a

CSE 0.89 0.74 0.86

CSE1 1 –* 0.84 0.70

CSE2 0.96 13.04 0.81 0.66

CSE3 0.96 12.88 0.81 0.65

ISE 0.94 0.80 0.90

ISE1 1 –* 0.77 0.60

ISE2 1.05 13.99 0.85 0.72

ISE3 1.09 14.59 0.87 0.76

ISE4 1.06 12.58 0.81 0.65

CAB 0.84 0.64 0.83

CAB1 1 –* 0.71 0.51

CAB2 1.27 18.30 0.87 0.75

CAB3 1.16 18.17 0.78 0.60

LGO 0.92 0.65 0.94

LGO1 1 –* 0.77 0.60

LGO2 0.99 12.92 0.79 0.63

LGO3 1.18 14.22 0.83 0.69

LGO4 1.22 15.56 0.87 0.75

LGO5 1.28 17.20 0.91 0.82

LGO6 1.29 15.98 0.88 0.77

SF 0.92 0.74 0.92

SF1 1 –* 0.77 0.59

SF2 1.18 16.78 0.91 0.83

SF3 1.12 16.79 0.91 0.83

SF4 1.04 14.43 0.84 0.71

SI 0.90 0.75 0.90

SI1 1 –* 0.85 0.72

SI2 0.99 19.24 0.88 0.77

SI3 0.98 18.61 0.87 0.75

SR 0.93 0.82 0.86

SR1 1 –* 0.76 0.58

SR2 0.98 20.97 0.78 0.61

SR3 1.17 21.91 0.91 0.83

CQ 0.91 0.77 0.91

CQ1 1 –* 0.69 0.53

CQ2 1.33 14.28 0.97 0.89

CQ3 1.28 14.35 0.94 0.84

INI 0.87 0.68 0.85

INI1 1 –* 0.78 0.60

INI2 1.15 20.46 0.75 0.57

INI3 1.07 21.84 0.92 0.84

EXI 0.95 0.86 0.96

EXI1 1 –* 0.90 0.81

EXI2 0.99 13.46 0.94 0.89

EXI3 1.10 17.38 0.98 0.95
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greater than 0.9, the adjusted goodness-of-fit index (AGFI) should be greater than 0.9, the
normalized fit index (NFI) should be greater than 0.9, the comparative fit index (CFI) should be
greater than 0.9, the root mean square error of approximation (RMSEA) should be less than
0.08, and the c2/df should be less than 3 (Bentler & Bonett, 1980; Bagozzi & Yi, 1988; Hair

Table 2. Cont.

Construct

item Estimate t-value

Standardized

path coefficients SMC

Composite

reliability AVE Cronbach’s a

NE 0.89 0.73 0.91

NE1 1 –* 0.87 0.75

NE2 1.08 25.14 0.94 0.88

NE3 0.96 19.64 0.85 0.72

PEOU 0.86 0.62 0.84

PEOU1 1 –* 0.83 0.81

PEOU2 0.98 21.34 0.73 0.66

PEOU3 1.04 23.86 0.88 0.82

PEOU4 0.91 16.10 0.69 0.59

PU 0.92 0.75 0.93

PU1 1 –* 0.82 0.67

PU2 1.10 20.68 0.91 0.83

PU3 1.08 21.98 0.94 0.88

PU4 1.02 17.86 0.86 0.74

PE 0.80 0.58 0.81

PE1 1 –* 0.83 0.67

PE2 1.21 11.35 0.71 0.56

PE3 1.07 15.66 0.91 0.84

ATU 0.92 0.80 0.92

ATU1 1 –* 0.88 0.77

ATU2 1.11 24.58 0.91 0.83

ATU3 1.12 22.05 0.88 0.77

ITU 0.94 0.83 0.97

ITU1 1 –* 0.94 0.88

ITU2 1.06 24.55 0.96 0.92

ITU3 1.03 24.10 0.96 0.92

AU 0.86 0.67 0.92

AU1 1 –* 0.92 0.84

AU2 1.01 20.09 0.94 0.88

AU3 0.90 15.30 0.83 0.69

PP 0.92 0.79 0.95

PP1 1 –* 0.90 0.80

PP2 1.05 22.91 0.95 0.91

PP3 1.02 20.11 0.93 0.86

*The loading was fixed.

SMC, squared multiple correlation; AVE, average variance extracted; CSE, computer self-efficacy; ISE, internet self-efficacy; CAB, cognitive

absorption; LGO, learning goal orientation; SF, system functionality; SI, system interactivity; SR, system response; CQ, content quality; INI,

interpersonal influence; EXI, external influence; NE, network externality; PEOU, perceived ease of use; PU, perceived usefulness; PE,

perceived enjoyment; ATU, attitude towards use; ITU, intention to use; AU, actual usage; PP, perceived performance.
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et al., 1998; Byrne, 2001). The overall fit indices of measurement model are c2 = 2763.80, df
= 1616, c2/df = 1.71, p < 0.001, GFI = 0.93, AGFI = 0.91, NFI = 0.96, CFI = 0.97, and RMSEA
= 0.042. The results of CFA show that the indices are over their respective common accep-
tance levels. Thus, the proposed model generally fits the sample data well.

Structural model

The following step is to test the structural model for the research model depicted in Figure 3.
The overall fit indices for the structural model are stated as follows: c2 = 3481.63, df = 1731,
c2/df = 2.01, p < 0.001, GFI = 0.92, AGFI = 0.90, NFI = 0.95, CFI = 0.96, and RMSEA = 0.054.
Based on the rules of prior studies (e.g. Bentler & Bonett, 1980; Bagozzi & Yi, 1988; Hair et al.,
1998; Byrne, 2001), the fit indices for this structural model are quite acceptable, and these
values indicate that the model fits the data reasonably well. The results of structural modelling
analysis are shown in Figure 4.

Hypothesis testing

Properties of the causal paths, including standardized path coefficients (b) and t-values, are
shown in Figure 4. This study now explains each segment in the light of each empirical finding
with the corresponding hypothesis testing result.

Attitude
Towards Use Intention to Use

Perceived
Usefulness

Perceived
Ease of Use Actual Usage Perceived

Performance

Perceived
EnjoymentComputer self-efficacy

System response

External influence

Network externality

0.33
(7.34)

0.23
(5.60)

0.20
(4.24)

0.18
(3.39)

0.64
(12.85)

0.62
(12.08)

0.35
(8.14)

0.17
(4.27)

0.23
(5.01)

0.22
(5.21)

0.13
(3.41)

Internet self-efficacy

Cognitive absorption

Learning goal orientation

0.11
(2.89)

0.10
(2.60)

0.10
(2.67)

0.18
(5.24)

System interactivity

System functionality

Content quality

0.21
(5.68)

0.21
(6.18)

0.10
(2.76)

0.38
(9.72)

0.41
(10.55)

0.50
(11.51)

0.12
(3.28)

0.15
(3.82)

Interpersonal influence 0.12
(3.12)

0.12
(3.20)

0.38
(10.09)

0.29
(8.19)

0.16
(4.00)

Individual Factors

System Factors

Social Factors

Network Externality Factor

Figure 4. Results of structural modelling analysis.

Note: Standardized path coefficients are reported (t-values in parentheses).
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Antecedents to user beliefs

As for individual factors, the effect of CSE on PEOU is significant (b = 0.13, p < 0.05), but the
effect of CSE on PU is insignificant (b = 0.02, p > 0.05). Hence, H1a-1 is supported, but H1a-2
is rejected. The effect of ISE on PEOU is significant (b = 0.11, p < 0.05), but the effect of ISE
on PU is insignificant (b = 0.004, p > 0.05). Hence, H1b-1 is supported, but H1b-2 is rejected.
The effects of CAB on PEOU and PU are significant (b = 0.10 and 0.10, respectively; p < 0.05).
Hence, H1c-1 and H1c-2 are supported. The effect of LGO on PE is significant (b = 0.18, p <
0.05). Hence, H1d is supported.

With regard to system factors, the effects of SF on PEOU, PU and PE are significant (b =
0.21, 0.21 and 0.10, respectively; p < 0.05). Hence, H2a-1, H2a-2 and H2a-3 are supported.
The effects of SI on PEOU, PU and PE are significant (b = 0.38, 0.41 and 0.50, respectively;
p < 0.05). Hence, H2b-1, H2b-2 and H2b-3 are supported. The effect of SR on PE is significant
(b = 0.12, p < 0.05), but the effects of SR on PEOU and PU are insignificant (b = 0.03 and 0.05,
respectively; p > 0.05). Hence, H2c-3 is supported, but H2c-1 and H2c-2 are rejected. The
effect of CQ on PU is significant (b = 0.15, p < 0.05). Hence, H2d is supported.

As far as social factors are concerned, the effects of INI and EXI on PU are significant (b =
0.12 and 0.12, respectively; p < 0.05). Hence, H3a-1 and H3b-1 are supported. The effects of
INI and EXI on ATU are insignificant (b = 0.04 and 0.01, respectively; p > 0.05). Hence, H3a-2
and H3b-2 are rejected. The effects of INI and EXI on ITU are insignificant (b = 0.01 and 0.02,
respectively; p > 0.05). Hence, H3a-3 and H3b-3 are rejected.

As to network externality factor, the effects of NE on PEOU, ATU and ITU are significant
(b = 0.38, 0.29 and 0.16, respectively; p < 0.05), but the effect of NE on PU is insignificant
(b = 0.003, p > 0.05). Hence, H4a-1, H4a-3 and H4a-4 are supported, but H4a-2 is rejected.

Synthetically analyzing the results of antecedents to user beliefs, firstly, three types of
factors, individual factor (e.g. CAB), system factors (e.g. SF, SI, CQ) and social factors (e.g.
INI, EXI), positively make the direct impacts on users’ PU in affecting their acceptance of the
e-learning system. Secondly, three types of factors, individual factors (e.g. CSE, ISE, CAB),
system factors (e.g. SF, SI) and network externality factor (e.g. NE), positively make the direct
impacts on users’ PEOU in affecting their acceptance of the e-learning system. Thirdly, two
types of factors, individual factor (e.g. LGO) and system factors (e.g. SF, SI, SR), positively
make the direct impacts on users’ PE in affecting their acceptance of the e-learning system.
Besides, NE positively directly affects users’ attitude and intention to use the e-learning
system.

User beliefs and technology acceptance

The effects of PEOU on PU and PE are significant (b = 0.33 and 0.23, respectively; p < 0.05).
Hence, H5 and H6 are supported. The effects of PU, PEOU and PE on ATU are significant
(b = 0.35, 0.20 and 0.17, respectively; p < 0.05). Hence, H7, H8 and H9 are supported. The
effects of PU, ATU and PE on ITU are significant (b = 0.23, 0.18 and 0.22, respectively; p <
0.05). Hence, H10, H11 and H12 are supported. The effect of ITU on AU is significant (b = 0.64,
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p < 0.05). Hence, H13 is supported. Obviously, users’ PEOU, PU and PE, respectively, exhibit
positively strong impacts on their attitude and intention to use the e-learning system, and then,
users’ intention to use the e-learning system directly leads to their AU of the system.

Actual usage and perceived performance

In regard to the relationship between AU and PP, the effect of AU on PP is positively significant
(b = 0.62, p < 0.05). Hence, H14 is supported. That is, users’ AU of the e-learning system can
enhance their PP.

DISCUSSION AND IMPLICATIONS

The objectives of this study are to enhance the understanding of the antecedents of e-learning
acceptance and its impact on employees’ PP, and thus offer useful and practical implications
for the organizations wishing to successfully implement the e-learning system and realize
performance gains. This study now discusses each segment in the light of the empirical results
with corresponding implications.

Antecedents to user beliefs

In this study, four types of determinants, individual factors, system factors, social factors and
network externality factor, as external variables of the extended TAM have been examined.
The results and implications for each type of determinants are discussed below.

Firstly, this study showed that individual factors had significant effects on user beliefs of the
e-learning system. CSE and ISE were found to positively affect PEOU. The results just support
prior research (e.g. Ong et al., 2004; Lee, 2006; Ong & Lai, 2006; Roca et al., 2006). Obvi-
ously, individuals’ confidence in their computer-related and internet-related knowledge and
abilities may play important roles in affecting their judgment of the ease or difficulty of the
acceptance and usage of the e-learning system (Lee, 2006; Roca et al., 2006). CAB was found
to positively affect PU and PEOU, respectively. As advocated by prior research, when indi-
viduals’ attentions are focused on the e-learning system, the level of cognitive burden is
reduced; that is, enjoyable learning activities may be less taxing (Saadé & Bahli, 2005; Shang
et al., 2005; Roca et al., 2006). Hence, when individuals experience the total engagement with
the e-learning system and enjoy the pleasure aspects of the interaction with the e-learning
system as long as possible, they can perceive the e-learning system as more useful and
easy-to-use (Saadé & Bahli, 2005; Roca et al., 2006). LGO was found to positively affect PE.
This result reveals that learning goal-oriented employees can perceive the e-learning system
as more enjoyable, and they may further show a strong desire for e-learning acceptance and
usage. The main reason why such employees can increase their interest in learning via the
e-learning system is because the executives focus on employees’ learning goals to design a
training program that will satisfy employees’ learning needs (Chatzoglou et al., 2009). This
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result implicates that executives should outline the employees’ learning goals to design a
suitable and enjoyable learning program via the e-learning system.

Secondly, this study provided better support for the effects of system factors on user beliefs
of the e-learning system. SF and SI were found to positively affect PEOU, PU and PE,
respectively, SR was found to positively affect PE, and CQ was found to positively affect PU.
The results are consistent with prior research (e.g. Lee, 2006; Pituch & Lee, 2006). The results
reveal three implications. Firstly, the functionality and interactivity of the e-learning system can
be beneficial for learners to cultivate the interest in learning; hence, learners can not only
perceive that the e-learning system is easier to use and more useful, but also show greater
intention to use the e-learning system for additional learning. The results implicate that system
designers should be cautious about the compatibility between system features and users’
requirements to enhance users’ adoption of the e-learning system (Pituch & Lee, 2006).
Secondly, learners who are sensitive about the system quality may usually think the e-learning
system more enjoying because of the functionality, interactivity and response time, such as
up-to-date, personalized services and timely (Pituch & Lee, 2006; Shin, 2007). However, if
there is more interactivity and functionality than the learners can take, the e-learning system
may be unable to keep learners’ attention on learning for a long time. Hence, system designers
should be cautious about the level of the interactivity and functionality to allow for the
constraints of users’ neural bandwidth and skills (Hoffman & Novak, 1996; Chang & Wang,
2008). Thirdly, when learners perceive that instructors or course managers would spend more
time managing the content and sharing information on the e-learning system, they may feel the
content on the system is more abundant and updated regularly, and they will further find the
content on the e-learning system is more useful. Besides, based on the view of Lee (2006), this
study focuses on the impact of CQ on PU in the e-learning context, and the construct of CQ
is formed with content richness and update regularity. However, it is particularly noteworthy
that incorporation of enjoyment into teaching content presents the greatest challenge to
instructors who do not have sufficient computer skills (Lee et al., 2009).

Thirdly, social factors were found to significantly affect user beliefs of the e-learning system.
INI and EXI were found to positively affect employees’ attitude towards using the e-learning
system and intention to use the system only indirectly via PU. The results reveal that employ-
ees internalize the opinions of their important referents. However, The results further implicate
that such internalization is a gradual process, the longer an individual works with a system, the
less salient subjective norm becomes, thus internalization can take place regardless of
whether system adoption is mandatory or voluntary (Van Raaij & Schepers, 2008). That is to
say, the opinions of users’ important referents will gradually become part of their belief
structure (Venkatesh & Davis, 2000; Van Raaij & Schepers, 2008).

Fourthly, NE was found to positively affect PEOU, ATU and ITU, respectively. The results
are consistent with prior research (e.g. Hsu & Lu, 2004; Lee, 2006). The results reveal that
users’ perception of the e-learning system adoption by other users can create bandwagon
effects (Lee, 2006). Bandwagon effect denotes that decision-makers tend to be influenced by
the behaviour or expected behaviour of similar decision-makers (Van den Ende et al., 2003, p.
275). Further speaking, decision-makers adopt innovations, not because of any rational
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efficiency assessment of the practice, but because of external pressure caused by the similar
decision-makers that have already adopted or are considering adopting the innovations
(Tolbert & Zucker, 1983; Frohlich & Westbrook, 2002). Thus, the perception of critical mass will
be rapidly strengthened as more users participate in such network activities (Hsu & Lu, 2004).
The results implicate that executives should be aware of the benefits for the phenomenon of
NE and further utilize such phenomenon to entice more employees within organizations to try
out the e-learning system.

User beliefs and technology acceptance

In this study, PEOU, PU and PE were found to, respectively, exhibit positively strong impacts
on employees’ attitude and intention to use the e-learning system. Simultaneously, PEOU was
found to affect employees’ attitude and intention to use the e-learning system indirectly through
PU and PE. Furthermore, employees’ attitude towards using the e-learning system was found
to have a positive impact on their intention to use the system, and their intention to use the
e-learning system positively affected AU of the system. Obviously, employees use the
e-learning system mainly because they perceive the e-learning system to be more useful to
their job tasks and secondarily because the e-learning system is enjoyable and easy-to-use.
Briefly, extrinsic and intrinsic motivators play important roles in affecting employees’ attitude
and intention to use the e-learning system. The results implicate that system designers should
reflect intrinsic as well as extrinsic motivation issues in user interface design to increase the
users’ involvement (Chang & Wang, 2008), thus instructors should use such system features
to make learners’ learning through the e-learning system easy, useful and enjoyable (Lee
et al., 2005; Lee et al., 2009).

Actual usage and perceived performance

In this study, employees’ AU of the e-learning system was found to have a significantly positive
impact on their PP. The result is consistent with the implication that the increased system
utilization will lead to positive task performance impacts (Goodhue & Thompson, 1995; Igbaria
& Tan, 1997; Ahearne et al., 2004). However, it is particularly noteworthy that how to achieve
and maintain a particular level of the system usage to optimize employees’ PP (Ahearne et al.,
2004). Obviously, if organizations can provide more relevant training content and learning
materials to meet employees’ requirements, the low complexity, high usefulness and high
enjoyment of the e-learning system may assist employees in saving time and acquiring
benefits from learning activities, further enhance their acceptance and usage of the e-learning
system and subsequently boost their PP.

CONCLUSIONS

Research conclusions

According to established theories and empirical studies, this study proposes the research
model that based on the extended TAM to demonstrate the antecedents for the acceptance of
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the e-learning system and its impact on employees’ PP. The main research results are
summarized as follows. Synthetically speaking, PU, PEOU, PE and network externality factor
are the direct predictors of employees’ acceptance of the e-learning system. Individual factors
and system factors affect employees’ acceptance of the e-learning system indirectly via PU,
PEOU and PE, social factors affect employees’ acceptance of the e-learning system indirectly
via PU, and network externality factor also affects employees’ acceptance of the e-learning
system indirectly via PEOU. Further, employees’ acceptance of the e-learning system provides
a detailed account of the key forces underpinning decision-making with regard to the system
usage, and this situation can lead to the enhancement of their PP.

Research contributions

Based on the extended TAM, this study further uses the research model and empirical results to
help practitioners and researchers better understand why employees tend to use the e-learning
system, predict how employees will respond to the e-learning system, and realize what
relationship between employees’ AU of the e-learning system and their PP. Hence, a better
understanding and implementation of the e-learning system will effectively assist organizations
in creating business values and enhancing competitive advantages.

The main contributions of this study are threefold. Firstly, previous studies have focused on
extrinsic motivators such as PEOU and PU (Agarwal & Karahanna, 2000; Lee et al., 2005).
This study is one of the few attempts to adopt the extrinsic and intrinsic motivational perspec-
tives to explain employees’ acceptance and usage of the e-learning system. This study
incorporates the intrinsic motivator (PE) along with conventional extrinsic motivators (PEOU
and PU) into its analysis of e-learning acceptance and usage for a more robust analysis.
Secondly, four types of determinants, individual factors, system factors, social factors and
network externality factor, make the great impacts on user beliefs in affecting e-learning
acceptance and usage. Collectively they have greater explanatory power than any single
group of determinants in describing the principal antecedents of user beliefs in affecting
e-learning acceptance and usage. Thirdly, to date, there is a dearth of knowledge regarding the
impact of e-learning acceptance and usage on individual PP. Hence, this study examines and
validates the positively direct impact of employees’ usage of the e-learning system on their PP.
Briefly, this study proposes a well-rounded theoretical model (see Figure 3) that may act as an
integrated base for the research of e-learning acceptance and usage, and this study’s results
for e-learning acceptance and usage within organizations are justified both pragmatically and
theoretically.

Suggestions for practice

Executives within organizations should use this study’s results to enhance their understanding
of what makes employees use the e-learning system for better performance. In this study, the
main suggestions for practice are fivefold.
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Firstly, some employees lack confidence in their ability to apply computer or internet skills,
thus the e-learning system should include mechanisms for reduction of their anxiety. This study
suggests that executives and system designers should try to make learning through the
e-learning system easy. They may choose user-friendly software (Quinn, 1995) and further
create a low stress atmosphere without time pressure to reduce employees’ anxiety for
computers or the internet.

Secondly, in order to cultivate learning-oriented employees, this study suggests that execu-
tives should create an environment that is beneficial for their employees to cultivate employ-
ees’ enjoyment in learning. Further speaking, executives and instructors may design
employee-centered programs taking the employees’ knowledge level and style into account to
increase employees’ interest in learning via the e-learning system (Chatzoglou et al., 2009).
Besides, executives and instructors may also make good use of creative games and heuristic
methods to enhance employees’ interest in learning via the e-learning system.

Thirdly, this study suggests that executives, instructors and system designers should try to
make employees’ learning through the e-learning system useful and enjoyable. Instructors
may make full use of the rich multimedia capability to facilitate employees understanding,
memory and absorption of the course content (Lee et al., 2005; Lee, 2006). However, system
designers should simultaneously take the bandwidth of the infrastructure that delivers the
interactivity into account to ensure that access is not slowed down by the increased interactivity
(Chang & Wang, 2008). Furthermore, instructors may make use of online chat rooms and
discussion boards to interact with learners to make them feel connected to others within a
virtual learning environment (Lee et al., 2005).

Fourthly, this study suggests that executives should realize and notice the effects
of social influences and NE. Essentially, the two phenomena mentioned above are just the
typical drivers of bandwagon effects among users. In general, if employees perceive that
their important internal or external referents think they should use the e-learning
system, they will believe that the system must be useful in its purpose, thus this phenom-
enon is the so-called social influence effect. Executives may utilize the effects of social
influences, such as interpersonal communication, expert opinions, news reports and
mass media reports, to create the positive feedback loop for employees’ perception of use-
fulness of the e-learning system, and to further facilitate employees’ attitude towards using
the system and intention to use the system. Hence, internalization will take place regardless
of whether users’ acceptance of the e-learning system is mandatory or voluntary (Van Raaij
& Schepers, 2008). Moreover, when some employees use the e-learning system intensely,
their interactions with other employees will cause more to join in. Such phenomenon is the
so-called network externality effect. In order to develop the bandwagon effects, executives
may accelerate the effects of network externalities to achieve the perception of critical
mass (Hsu & Lu, 2004). That is, executives may strive to attract opinion leaders to
affect others to use the e-learning system and facilitate interpersonal interactions between
instructors and employees to create more learning organizations in which business value
can be created by enhancing the employees’ interest in e-learning via the e-learning
system.
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Fifthly, it is important to achieve and maintain a particular level of the system usage to
optimize prime task performance (Ahearne et al., 2004). Hence, this study suggests that
executives should keep track of employees’ usage of the e-learning system, update the system
to provide valuable training content and learning materials, and incorporate changes to the
system that may be in use. Besides, to achieve the administrative goals, this study suggests
that executives should regard the employees as the internal customers, whose needs and
beliefs must be grasped, managed and eventually satisfied, thus the enhancements of employ-
ees’ PP are to be realized.

Limitations and suggestions for further research

There are five main limitations and suggestions for future research in this study. This study
thinks these following suggestions will be worth future efforts in this field, and these will
provide more insights in the field of management. Firstly, because this study was limited to
the financial sector only, given this study’s limited scope, caution must be exercised in
generalizing from this study’s sample to firms in other sectors. Secondly, this study’s results
were obtained within the context of one type of the e-learning system (i.e. the LMS). Future
research should need further validation across other systems. Thirdly, caution must be taken
in generalizing the results due to the fact that respondents in this study could be from
different cultural background (i.e. national culture, organizational culture, etc.) with different
cultural beliefs influencing their perceptions, attitudes and intentions. Future research may
include the interactions of national and organizational culture as hypotheses to the research
model. Fourthly, respondents might usually display different anxious feelings or playful reac-
tions for the same e-learning system, depending on where they used the system. Future
research in e-learning acceptance and usage may examine the different set of mechanisms
involve between work and home usage settings. Fifthly, this study was a cross-sectional
analysis and might not draw a complete picture of the course of e-learning acceptance and
usage over time. It is important to understand how the influences of related elements will
change over time with increasing experience using the e-learning system. Future research
should use longitudinal analysis or offer in-depth multiple-case studies of the evolution of
e-learning acceptance and usage over time.
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