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Abstract

Based on the expectancy disconfirmation theory, this study proposes a decomposed technology
acceptance model in the context of an e-learning service. In the proposed model, the perceived
performance component is decomposed into perceived quality and perceived usability. A
sample of 172 respondents took part in this study. The results suggest that users’ continuance
intention is determined by satisfaction, which in turn is jointly determined by perceived
usefulness, information quality, confirmation, service quality, system quality, perceived ease of
use and cognitive absorption.
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Introduction

Information technology (IT) has the potential to trans-form the means by which we learn and
access information in two important ways. First, IT enables us to do many of the things we
already do faster, more flexibly, more efficiently and with greater access for all. Second, IT
enables us to do things that we cannot now do, or to do them in ways that are significantly
different. IT makes possible an entirely new environment and experience of learning that goes
well beyond the classrooms, curricula, and text-based formats to which we are accustomed. Like
any other information system, the success of e-learning depends largely on user satisfaction and
other factors that will eventually increase users’ intention to continue using it. In the information
systems (IS) domain, we find a considerable amount of academic research examining the
determinants of IT acceptance and utilization among users, (e.g. Venkatesh, 2000; Jiang et al.,
2002; Heo and Han, theoretical models that attempt to explain the relations between user
attitudes, satisfaction and behavioural inten-tion to use and system usage. Among these models,
one of the most widely accepted is the technology acceptance model (TAM) proposed by Davis
and his colleagues (Davis, 1989; Davis et al., 1989). TAM is derived from the theory of reasoned



action (TRA, Fishbein and Ajzen, 1975; Ajzen and Fishbein, 1980) and predicts user acceptance
based on the influence of two factors: perceived usefulness and perceived ease of use. TAM
posits that user perceptions of usefulness and ease of use determine attitudes toward using the
system.

Another significant area of IS research is users’ satisfac-tion because it is considered an
important determinant in measuring IS success and use (Bailey and Pearson, 1983; Ives et al.,
1983; Doll and Torkzadeh, 1988; Delone and MclLean, 1992). Among models developed for
measuring user satisfaction are a 39-item tool by Bailey and Pearson (1983), the instrument by
Ives et al. (1983), and a 12-item End-user Computing Satisfaction instrument by Doll and
Torkzadeh (1988).

In the IS success model (Delone and MclLean, 1992; Seddon, 1997), system quality and
information quality are expected to affect both use and user satisfaction. In the meantime, use
and user satisfaction become the ante-cedents of individual impacts and organizational impacts.
Seddon (1997) also included perceived usefulness as a determinant of user satisfaction. Rai et
al. (2002) extended the Seddon model in which perceived ease of use, perceived usefulness, and
information quality are depicted as the antecedents of satisfaction. Some studies have re-
examined the IS success model including service quality as another important antecedent to
user satisfaction (e.g. Kettinger and Lee, 1994, 1997; Pitt et al., 1995; Negash et al., 2003; Wang
and Tang, 2003; Landrum and Prybutok, 2004).

Recently, the expectancy disconfirmation theory (EDT, Oliver, 1980) has emerged as an
important candidate for explaining the variables that motivate individuals to continue using an
IT (Bhattacherjee, 2001a,b; Khalifa and Liu, 2002a,b; McKinney et al., 2002; Hayashi et al., 2004;
Chiu et al., 2005; Lin et al., 2005). The EDT model proposes the causal relationship among the
consumer’s perceived performance, perceived disconfirmation, satisfac-tion and repurchase
intention.

We argue that in EDT, satisfaction is an important antecedent of repurchase intentions, and in
TAM perceived usefulness, cognitive absorption, perceived ease of use, perceived behavioural
control and subjective norm jointly determine usage intentions. Therefore, our research makes
important contributions to the growing body of technology acceptance literature by examining
the relationships between EDT and TAM variables in the same model. To better identify the
factors contributing to the formation of the user’s decision to continue using the e-learning
system, this study extends TAM and EDT research by dividing perceived performance into two
constructs, perceived quality and perceived usability. In this study, perceived quality is
represented as information quality, service quality and system quality. Also, perceived usability
is divided into perceived usefulness, cognitive absorption and perceived ease of use. In addition,
confirmation, perceived behavioural control and subjective norm are included in our model.

2. Theoretical background

2.1. The technology acceptance model



Davis (1989) first introduced the TAM as a theoretical extension of TRA. TRA is a well-known
model in the social psychology domain, which suggests that a person’s behaviour is determined
by the individual’s intention to perform the behaviour and that this intention is, in turn, a
function of his/her attitude toward the behaviour and his/ her subjective norm. Attitudes
toward the behaviour describe the positive or negative feelings toward a specific behaviour, and
subjective norm assesses the social pres-sures on the individual to perform or not to perform a
behaviour.

The theory of planned behaviour (TPB, Ajzen 1988,1991) can be considered as an
extension of the

TRA. It posits that behavioural intention is jointly determined by attitude and subjective norm,
similar to TRA, but with the addition of perceived behavioural control. Perceived behavioural
control is the individual’s “perception of easy or difficult of performing the behaviour of
interest” (Ajzen, 1991, p. 183).

TAM adapted from TRA proposes that two particular beliefs, perceived usefulness and perceived
ease of use, are the primary drivers for technology acceptance. Perceived usefulness is defined
as ““the degree to which a person believes that using a particular system would enhance his/ her
job performance”, and perceived ease of use 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). Further, perceived usefulness and perceived ease of use both affect a person’s attitude
toward using the system, and consistent with TRA, these attitudes toward using the system
determine behavioural intentions, which in turn lead to actual system use. The causal
relationships have been validated empirically in many studies of user acceptance (Mathieson,
1991; Taylor and Todd, 1995a; Venkatesh and Davis, 1996, 2000; Venkatesh, 2000; Moon and
Kim, 2001).

TAM has been extended by the addition of other constructs such as computer self-efficacy
(Compeau and Higgins, 1995), Internet self-efficacy (Igbaria and livari, 1995; Eastin and LaRose,
2000; Joo et al.,, 2000; Hsu and Chiu, 2004a), subjective norm (Taylor and Todd, 1995a;
Venkatesh and Davis, 2000; Bhattacherjee, 2000) or playfulness (Liu and Arnett, 2000; Moon
and Kim, 2001; Hsu and Chiu, 2004a).

2.2. User information satisfaction

In the IS domain, a number of instruments have been developed to measure user information
satisfaction (Bailey and Pearson, 1983; Ives et al., 1983) or end-user computing satisfaction (Doll
and Torkzadeh, 1988). The instrument developed by Bailey and Pearson (1983) is a
questionnaire of 39 items concerned with top management involvement, personal relationship
with the EDP staff, vendor support, information quality, volume of output or confidence in the
security of data among many other factors. Ives et al. (1983) condensed in short-form the Bailey
and Pearson instrument using a sample of production managers. This short form was later
empirically validated by Baroudi and Orlikowski (1988). Doll and Torkzadeh (1988) developed an
end-user Computing Satisfaction instrument which included 12 items and five components:
content, accuracy, format, timeliness and ease of use.



DelLone and McLean (1992) proposed a taxonomy and an interactive model as frameworks for
conceptualising and operationalising IS success. They included six main dimensions of IS success:
system quality, information quality, use, user satisfaction, individual impacts and organisational
impacts, but did not empirically test. In this model, system quality and information quality
singularly and jointly affect both system use and user satisfaction. Also, the amount of system
use affects the degree of user satisfaction. System use and user satisfaction directly affect
individual impact, which in turn is expected to influence organizational impact.

Since 1992, a number of studies have explicitly tested the associations among the measures
identified in this model (Seddon and Kiew, 1994; Jurison, 1996; Igbaria and Tan, 1997). Seddon
and Kiew (1994) partially tested DeLone and McLean’s model of IS success, they found support
for some of the model paths. In a study of a 3-year evaluation of user productivity and
organisational effectiveness, Jurison (1996) found that individual benefits occur first, while
improvements in organisational effectiveness develop over a longer period of time. Igbaria and
Tan (1997) suggested that user satisfaction is an important factor affecting system usage and
that user satisfaction has the strongest, direct effect on individual impact. Seddon (1997) used
theoretical considerations to modify DeLone and MclLean’s model and incorporated the
additional construct of perceived usefulness adapted from TAM. Rai et al. (2002) extended
Seddon’s model in which perceived ease of use, perceived usefulness and information quality
are included as the antecedents of satisfaction.

Other IS research on IS success, (Kettinger and Lee 1994, 1997; Pitt et al., 1995) also included
service quality as a determinant of user satisfaction using the SERVQUAL measurement
instrument from marketing (Parasuraman et al., 1985). Parasuraman and his colleagues define
service quality in terms of the difference between expected and perceived service, and they
stated ‘““the key to ensuring good service quality is meeting or exceeding what (customers)
expect from the service” (Parasuraman et al., 1985, p. 46).

Two aspects of IS service quality, reliability and empathy, were found to be the most significant
predictors of user satisfaction (Kettinger and Lee, 1994). Pitt et al. (1995) included service quality
within the IS success model and concluded that SERVQUAL is an appropriate instrument for
researchers seeking a measure of IS service quality. In this vein, Wang and Tang (2003) adapted
IS-SERVQUAL to e-commerce service quality and empiri-cally validated a new multiple-item
instrument with good reliability and validity.

2.3. Expectancy disconfirmation theory

As described by Oliver (1980), EDT posits that consumers first form expectations of products or
service performance prior to purchasing or use. Then, satisfaction outcomes are a function of
perceived performance and perceived disconfirmation, and perceived disconfirmation depends
on perceived performance and expectations, therefore, customer satisfaction is shown as a
positive function of the difference between perceived performance and expectations. Some
studies have shown that the higher the perceived performance, the more likely that expecta-

tions will be exceeded, resulting in a positive relationship between perceived performance and
confirmation (Spreng et al., 1996). Therefore, perceived performance has a strong direct impact



on satisfaction and also an indirect effect through confirmation (Churchill and Surprenant, 1982;
Tse and Wilton, 1988; Cronin and Taylor, 1992). When a consumer’s expectations are negatively
disconfirmed, that is the product performance is less than expected, it implies dissatisfaction
(Oliver and Bearden, 1985). Fig. 1 depicts the relationships among EDT constructs. A number of
empirical studies have confirmed the predictive capacity of the EDT in many product or service
contexts, including restaurant service (Swan and Trawick, 1981), automobile repurchase (Oliver,
1993), compact disc players (Tse and Wilton, 1988), photographic products (Dabolkar et al.,
2000), telephone services (Bolton and Drew, 1991) and professional services usage (Patterson
et al., 1997).

One of the earliest researchers using EDT in the IS continuance context was Bhattacherjee
(2001a). Using a sample of on-line banking users’, he found that the most significant antecedent
of continuance intention was satis-faction, which in turn is determined by users’ confirmation
and by perceived usefulness. In a second study, Bhatta-cherjee (2001b) confirmed that the
consumer’s confirma-tion of expectations predicts satisfaction and perceived usefulness, and
both influence the consumer’s intention to continue using business-to-consumer e-commerce
services. Khalifa and Liu (2002a) empirically demonstrated the need to consider not only the
expectations of customers with Internet-based services but their desires in predicting their
satisfaction. Within the expectation-disconfirmation para-digm, McKinney et al. (2002)
distinguished between information quality satisfaction and systems quality satisfaction, and for
each of these constructs they measured expectations, perceived performance and
disconfirmation.

3. The proposed model and research hypotheses

Using as theoretical background TPB, TAM, EDT and users’ satisfaction we propose a research
which identifies several attributes as likely predictors of e-learning con-tinuance intention. Prior
research into consumer satisfac-tion literature has represented perceived performance as
perceived quality which is defined as the consumer’s global judgement of the overall excellence
of a product (Anderson et al., 1994; Fornell et al., 1996; Zeithaml, 1988). In the IT domain, some
studies have identified information quality, system quality, and service quality as three different
constructs for operationalising perceived performance (Hsu et al., 2003; Khalifa and Liu, 2002b).

Perceived usability is defined by the International Standards Organization (ISO) as ‘““the extent
to which a product can be used by specified users to achieve specified goals with effectiveness,
efficiency, and satisfaction in a specified context of use” (1ISO 9241-11, 1998). EDT was also
extended by decomposing the perceived performance component into usability, quality and
value (Chiu et al., 2005), and it empirically demonstrated that users’ con-tinuance intention is
determined by satisfaction, which in turn is jointly determined by perceived usability, perceived
quality, perceived value, and usability disconfirmation. Lin et al. (2005) identified perceived
playfulness as an important factor in determining users’ satisfaction and continuance intentions.
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Fig. 1. Expectancy disconfirmation theory.

Therefore, this study discusses the perceived perfor-mance construct of the EDT model in terms
of perceived usability and perceived quality. The relationships among these constructs are
integrated in a conceptual model depicted in Fig. 2. The basic assumption is that e-learning
continuance intention is determined by satisfaction, which is a function of perceived quality,
perceived usability, confirmation and subjective norm.

3.1. Confirmation and perceived usability

In an application of the EDT to two studies of drivers of the consumer’s intention to continue
using e-services, Bhattacherjee (2001a) empirically validated that perceived usefulness is
influenced by users’ confirmation level in on-line banking services, and also in the business-to-
consumer e-commerce services (Bhattacherjee, 2001b). The positive correlation between
confirmation and perceived usefulness has also been confirmed in three virtual learning environ-
ments (Hayashi et al., 2004) and in the use of a web portal (Lin et al., 2005). Hence, this leads to
the first hypothesis:

H1. Confirmation has a positive effect on perceived usefulness of the e-learning system.

Cognitive absorption in the IS domain indicates a state of deep involvement and enjoyment with
software (Agar-wal and Karahanna, 2000). Enjoyment refers to the extent to which the activity
of using a computer system is perceived to be personally enjoyable in its own right aside from
the instrumental value of the technology (Davis et al., 1992), and it is similar to computer
playfulness, which refers to an individual’s tendency to interact sponta-neously, inventively and
imaginatively with computers (Webster and Martocchio, 1992). Csikszentmihalyi (1990, p. 3)
defined flow as ““the state in which people are so intensely involved in an activity that nothing
else seems to matter; the experience itself is so enjoyable that people will do it even at great
cost, for the sheer sake of doing it”. This state is characterised by loss of self-consciousness, by
a responsiveness to clear goals and a deep sense of enjoyment. Lin et al. (2005) noted “‘since
perceived usefulness and perceived playfulness are common motiva-tions, it is reasonable to
believe that confirmation would impact on perceived playfulness”, and finally found empirical



support for this relationship. In our model, cognitive absorption further incorporates the
dimensions of temporal dissociation and focused immersion. We hypothesise:

H2. Confirmation while using the e-learning system has a positive effect on cognitive absorption.

Bhattacherjee (2001a) removed perceived ease of use of his model because Karahanna et al.
(1999) found that when users gain experience with the system, ease of use is displaced by
perceived usefulness, as a result perceived ease of use has not been tested in the application of
the EDT to the IS domain. However, in a critical review of TAM literature, Legris et al. (2003)
showed that perceived ease of use has a high proportion of positive correlation with attitude
(similar to satisfaction), thus, perceived ease of use affects attitude in 10 studies (e.g.,
Mathieson, 1991; Taylor and Todd, 1995a,b; Jackson et al., 1997; Bajaj and Nidumolu, 1998) and
does not influence attitude in three studies (e.g., Hu et al., 1999). We argue that perceived ease
of use is also a strong belief in the TAM context, therefore, we consider it necessary to examine
its effect in the EDT area. This leads to the third hypothesis:

H3. Confirmation has a positive effect on perceived ease of use of the e-learning system.

3.2. Cognitive absorption, perceived usefulness and perceived ease of use

Prior research has studied the impact of cognitive absorption on perceived usefulness and
perceived ease of use. In the World Wide Web context, Agarwal and Karahanna (2000) found
that cognitive absorption had a significant effect on perceived usefulness and perceived ease of
use. Saade and Bahli (2005) applied TAM, including cognitive absorption, in an empirical study
to explain the acceptance of Internet-based learning systems. The results

suggested that cognitive absorption was a stronger predictor of perceived usefulness than of
perceived ease of use. In a study of determinants of on-line shopping, Shang et al. (2005) also
found a positive relationship between these constructs. These findings indicate that users’
perception of the complexity and the usefulness of the e-learning system are inuenced by the
degree to which they feel involved and have a sense of enjoyment. There-fore, we hypothesise:
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Fig. 2. Research model.

H4. Cognitive absorption while using the e-learning system has a positive effect on perceived
usefulness.

H5. Cognitive absorption while using the e-learning system has a positive effect on perceived
ease of use.

3.3. Perceived usability and satisfaction

The results of the two studies of Bhattacherjee (2001a,b) suggested that perceived usefulness
was a significant determinant of user satisfaction. Hayashi et al. (2004) indicated that perceived
usefulness was positively corre-lated with satisfaction in three different on-line training
environments with differential degrees of social presence (low, medium and high). Rai et al.
(2002) empirically assessed the Seddon IS success model (Seddon, 1997) and

specified user satisfaction as impacted by perceived usefulness and perceived ease of use. In the
e-commerce environment, Devaraj et al. (2002) found that perceived usefulness and perceived
ease of use were significant antecedents of consumer satisfaction. Woszczynski et al. (2002)
developed a theoretical model of playfulness in computer interactions. They suggested that user
satisfac-tion might be a consequence of the playful behaviour, and that more-satisfied users will
tend to continue to behave more playfully in their computer interactions. Lin et al. (2005), in a
study of continued use of a web site, reported a direct relationship between perceived
playfulness and satisfaction. We argue that introducing cognitive absorp-tion into EDT can



improve our understanding of users’ e-learning continuance intention. Therefore, the following
hypotheses are proposed:

H6. Perceived usefulness while using the e-learning system has a positive effect on satisfaction.
H7. Cognitive absorption while using the e-learning system has a positive effect on satisfaction.

H8. Perceived ease of use while using the e-learning system has a positive effect on satisfaction.

3.4. Self-efficacy and perceived ease of use

Bandura (1986) defined self-efficacy as “people’s judge-ments of their capabilities to organise
and execute courses of action required to attain designated types of perfor-mances. It is
concerned not with the skills one has but with the judgements of what one can do with whatever
skills one possesses” (p. 391). Self-efficacy, then, is an individual’s belief that he or she can
perform a particular task or behaviour. In the IS domain, computer self-efficacy refers to the
self-assessment of individual ability to apply computer skills to complete specified tasks
(Compeau and Higgins, 1995). Thus, computer self-efficacy has been shown to influence
perceived ease of use in prior studies (Venkatesh and Davis, 1996; Agarwal et al., 2000; Chau,
2001). Internet self-efficacy may be distinguished from computer self-efficacy as the belief that
one can successfully perform a distinct set of behaviours required to establish, maintain and
utilise effectively the Internet over and above basic personal computer skills (Eastin and LaRose,
2000). Joo et al. (2000) examined the effects of student motivation on performance in Web-
based instruction. The results indicated that Internet self-efficacy significantly and positively
predicted the student’s performance in search tasks. Others found that Internet self-efficacy has
a significant influence on on-line shopping (Eastin, 2002) and e-service continuance intention
(Hsu and Chiu, 2004b). We argue that it is reasonable to predict a relationship between Internet
self-efficacy and perceived ease of use, since Internet self-efficacy and computer self-efficacy
are self-efficacy judgements, and previously, computer self-efficacy and perceived ease of use
have been found to be related. We hypothesise:

H9. Computer self-efficacy has a positive effect on perceived ease of use of the e-learning
system.

H10. Internet self-efficacy has a positive effect on per-ceived ease of use of the e-learning
system.

3.5. Confirmation and satisfaction

Spreng et al. (1996) defined satisfaction as ““an affective state that is the emotional reaction to
a product or a service experience”. In a number of studies, it has been empirically established
that confirmation has a causal link with satisfaction (Oliver, 1980; Oliver and Bearden, 1985;
Oliver and DeSarbo, 1988). Based on this, Bhattacherjee (2001a,b) established that confirmation



influences satisfac-tion. Similarly, Hayashi et al. (2004) and Lin et al. (2005) also found that
confirmation directly affects satisfaction. Therefore, we hypothesise:

H11. Confirmation while using the e-learning system has a positive effect on satisfaction.

3.6. Perceived quality and satisfaction

In the IS domain, information quality, service quality and system quality are concerned with the
quality of the outcomes or attributes of one’s specific IS. Thus, informa-tion quality refers to
quality of the output, such as timeliness, scope, relevance, and accuracy of information
generated by an information system (Bailey and Pearson, 1983; DelLone and MclLean, 1992;
McKinney et al., 2002). Seddon (1997) considers system quality to be concerned with “bugs” in
the system (system reliability), user interface consistency, ease of use, documentation quality,
and quality and maintainability of the program code. Service quality can be defined as “a global
judgement or attitude relating to the superiority of a service” (Parasuraman et al., 1988).
Therefore, these constructs are similar to perceived quality in marketing. Further, McKinney et
al. (2002) proposed a measurement of Web-customer satisfaction in which perceived
performance was measured in terms of quality, including information quality and system
quality. The results showed that both constructs have a significant influence on satisfaction.

DelLone and MclLean (1992) found that system quality and information quality have a direct
effect on user satisfaction and IS use. McGill et al. (2003) adapted this model for user-developed
applications and they found strong support for the relationships between information quality
and satisfaction and system quality and satisfac-tion. Recently, Bharatia and Chaudhury (2004)
conducted an empirical study on web-based decision support systems. The results indicate that
information quality and system quality are strong antecedents of decision-making satisfac-tion.
In a study of Web-based customer support systems, Negash et al. (2003) indicated that
information and system quality determine satisfaction while service quality has no impact. In
contrast, Lai (2004) showed that service quality is an antecedent of satisfaction in a short-
message service. These positive effects were also found in previous research, thus, Kettinger
and Lee (1994) found reliability and empathy as antecedents of satisfaction. Seddon and Kiew
(1994) indicated that information quality and system quality positively affected user satisfaction
in a partial test of DeLone and McLean’s model. Rai et al. (2002) empirically assessed the Seddon
IS success model (Seddon, 1997) and found that user satisfaction was impacted by

information quality. Therefore, we hypothesise:

H12. Information quality has a positive effect on satisfac-tion of the e-learning system.
H13. Service quality has a positive effect on satisfaction of the e-learning system.

H14. System quality has a positive effect on satisfaction of the e-learning system.



3.7. Perceived quality and confirmation

According to EDT, product performance during and after the consumption experience has a
positive effect on disconfirmation since higher performance is more likely to be above
expectations, creating positive confirmation and finally customer satisfaction (Spreng and Chiou,
2002). This article extends EDT in the IS context by studying the relationship between perceived
quality modelled in terms of information quality, service quality and system quality. We
hypothesise:

H15. Information quality has a positive effect on con-firmation of the e-learning system.
H16. Service quality has a positive effect on confirmation of the e-learning system.

H17. System quality has a positive effect on confirmation of the e-learning system.

3.8. Subjective norm and satisfaction

Researchers have rarely studied the relationship between satisfaction and subjective norm in IS
acceptance literature. In marketing literature, it has been shown that post-purchase
communication among consumers influences satisfaction (Swan and Oliver, 1989), thus, we
represent post-purchase communication in our model by subjective norm. Swan and Oliver
(1989) identified three types of post-purchase communication by consumers, namely
positive/negative word-of-mouth, recommendations/warn-ings to other people, and
complaints or compliments, and indicated that satisfaction was related to more positive post-
communications. Hsu and Chiu (2004b) modelled post-purchase communications as
interpersonal and ex-ternal influences to predict electronic service continuance. The results
showed that interpersonal influence exerts a stronger influence on satisfaction than external
influence. Bhattacherjee (2000) defined interpersonal influence as the “inuence of friends,
family members, colleagues, superiors, and experienced individuals known to the potential
adopter” and external influence as the “influence of mass media reports, expert opinions, and
other non-personal information considered by individuals in performing a behaviour”. However,
we propose to study the relation-ships of these constructs with satisfaction in order to enhance
our understanding of the e-learning continuance intention. We hypothesise:

H18. Interpersonal influence has a positive effect on satisfaction.

H19. External influence has a positive effect on satis-faction.

3.9. Satisfaction and continuance intention

Past research has indicated that satisfaction has a positive effect on future repurchase intentions
(Oliver, 1981; Bitner, 1990; LaBarbera and Mazursky, 1983; Patterson, 1995). Prior studies on IS



satisfaction have found a causal link between these constructs (Bhattacher-jee, 2001a,b;
Hayashi et al., 2004; Chiu et al., 2005; Lin et al., 2005). We hypothesise:

H20. Users’ satisfaction has a positive effect on e-learning continuance intention.

4. Empirical methodology

A survey was employed in this study to test the hypotheses discussed in the previous sections,
the data collection method used and the items selected for each of the constructs are presented
in the following sections.

4.1. Data collection

The data used to test the research model were obtained from four international agencies of the
United Nations: International Labour Organization (ILO), United Nations Educational, Scientific
and Cultural Organization (UNESCO), United Nations Development Programme (UNDP), Office
of the United Nations High Commissioner for Human Rights (OHCHR). The questionnaire was
designed to be placed as a Web-based survey on the Huelva University Website. Web-based
surveys have been used in previous studies (Teo et al., 1999; Negash et al., 2003). The link to the
on-line survey was sent by email to a total of 425 individuals who had taken at least one e-
learning course offered by the United Nations System Staff College or by the International
Training Centre of the ILO. We received a total of 184 responses (93 men and 79 women). Since
12 questionnaires were incomplete, a total of 172 usable surveys were used, thus, a net
response of 40%. The respondents averaged 33.7 years in age and 45% had completed one
college or university degree, and 19% had completed postgraduate degrees.

4.2. Measures

The measures used in this article were mainly adapted from relevant prior studies. All items
were measured using a seven-point Likert-type scale with anchors from ““Strongly disagree” to
““Strongly agree”. Items for perceived usefulness and perceived ease of use were adapted from
prior work by Davis (1989). Items for cognitive absorption were adapted from Agarwal and
Karahanna (2000). Scales of information quality and system quality were measured by the items
derived from Bailey and Pearson (1983), Delone and McLean (1992), and Baroudi and Orlikowski
(1988). The scale of service quality was measured by the items obtained from Kettinger and Lee
(1994, 1997), Parasuraman et al. (1985, 1988), and Pitt et al. (1995).

Computer self-efficacy was measured by four items adapted from Compeau and Higgins (1995).
Items for measuring interpersonal influence and external influence were adapted from
Bhattacherjee (2000). We selected nine items from General Internet Self-efficacy from Hsu and
Chiu (2004a), who previously adapted them from Torkza-deh and Van Dyke’s Internet self-



efficacy instrument (Torkzadeh and Van Dyke, 2001). Since the size of the sample was small, the
scores of interpersonal influence and external influence were averaged to form a single indicator
for each latent variable, this was necessary for creating an adequate ratio of cases to parameter.
The scales of Internet self-efficacy and computer self-efficacy were also averaged to create a
single indicator for each latent variable.

Confirmation was measured using the confirmation items from Bhattacherjee (2001a). Items
related to satisfac-tion were adapted from prior work by Oliver (1980) and Spreng et al. (1996).
Items measuring continuance inten-tion were adapted from prior work by Mathieson (1991) and
Bhattacherjee (2001b).

5. Data analysis

The reliability and validity of the measurement instru-ment was evaluated using reliability and
convergent validity criteria. Reliability of the survey instrument was established by calculating
Cronbach’s alpha to measure internal consistency. As shown in Table 1, all values were above
the recommended level of 0.7, one exception was for the scale of interpersonal influence (0.67).

We also examined the convergent and discriminant validity of the model using the procedure
outlined by Fornell and Larcker (1981). We conducted a confirmatory factor analysis (CFA) to
test the convergent validity of each construct, this analysis showed that most items had factor
loadings higher than 0.7, with only two exceptions, the second and third items for interpersonal
influence. For satisfactory discriminant validity, the square root of the AVE from the construct
should be greater than the correlation shared between the construct and other constructs in
the model Fornell and Larcker, 1981). As shown in Table 2, the square root of the AVE is much
larger than all other cross-correlations for the sample.

The test of the structural model was performed using the LISREL procedure, a software package
designed to perform the structural equations model approach to path analysis. To assess how
well the model represented the data, we evaluated five goodness of fit indices: the w2-square
test statistic, the goodness-of-fit index (GFl), the normed fit index (NFI), the non-normed fit
index (NNFI), and the comparative fit index (CFl). Table 3 shows that the research model
provides a very good fit to the data. The w2/df was 3.16, the remaining four indices (NFI % 0.95;
NNFI % 0.91; GFI % 0.94; CFl % 0.95). Therefore, we conclude that goodness of fit indices

exceeded the recommended levels, suggesting that the research model provided a good fit to
the data.

The standardised path coefficients for the research model are presented in Fig. 3. Most of the
paths were significant in the expected direction. Exceptions were the two paths connecting
interpersonal influence and external influence with satisfaction. Results indicated that
confirmation was associated with perceived usefulness, perceived ease of use and cognitive
absorption. Hypotheses 1-3 were supported. Consistent with Hypotheses 4 and 5, cognitive
absorption was positively related to perceived usefulness and perceived ease of use,
respectively. Also, Hypotheses 6—-8 were supported, confirming the hypothesised effect of
perceived usefulness, cognitive absorption and perceived ease of use on satisfaction. Both



computer self-efficacy and Internet self-efficacy were found to positively affect perceived ease
of use. Hypotheses 9 and 10 were supported. Hypothesis 11, which posited that confirmation
should influence satisfaction, was supported. The hypothesised effects of information quality,
system quality and service quality on satisfaction were also confirmed, supporting Hypotheses
12-14, respectively. Contrary to our predictions, Hypoth-eses H18 and H19, related to subjective
norm, were not supported by the data. As proposed in H20, continuance intention was a positive
function of satisfaction.

6. Discussion and implications

The goal of the present study was to empirically extend TAM using EDT as background by
introducing informa-tion quality, service quality and system quality as direct antecedents of
confirmation and satisfaction. We have also examined the effects of perceived usefulness,
cognitive absorption, perceived ease of use and subjective norm on satisfaction, and the effect
of confirmation on perceived usefulness, cognitive absorption and perceived ease of use. The
present study provides a good explanation of users’ satisfaction, thus, a significant amount of
variance in e-learning satisfaction was explained (65%).

The results of the empirical analysis provide strong support for our hypotheses. Confirmation
was found to be a strong determinant of perceived usefulness, satisfaction, perceived ease of
use and cognitive absorption. Consistent with Hayashi et al. (2004), the strongest influence of
confirmation was on perceived usefulness.

More importantly, this study found that the influence of perceived quality—information quality,
service quality and system quality—on confirmation and satisfaction was strong. The empirical
results show that information quality had a strong influence on confirmation, and the effect of
information quality on satisfaction was stronger than service quality and system quality on
satisfaction. The findings are consistent with prior studies indicating that it is not enough to build
an e-learning system with a modern interface and friendly screens to influence users’
continuance intention (Ong et al., 2004). The most important determinants of perceived ease of
use are

Table 1



Tahle 1
Summary of mexiuremenl sl

Mean 3D Loading
Perceived wiefulnes: Cronbach’'s 2 =086
Usng the e-leaming service can mprove my kaming pedormanoe 45 101 08s
Usng the e-leaming service can ncrese my leaming ellectivenss 482 0% 094
I find the e-learmng serdos to be welul o me 502 103 084
Perceived cognitive abserption Cronbach’s 2 =092
Time Hes when [ am wdng the e-learning syilem 4.88 105 075
Maost tmes when [ get om 1o the e kaming system, [end up spending mone Ume than | had planmed 48 098 081
When | am wsing the e-leaming sysiem | am able o block oul most other dustraetions 47 0497 088
While using the e-learning system, | am absorbed mn what [ am doing 4.62 106 094
I have len interacting with the e-learning system 4.25 102 078
I enfoy using the e-kaming syslem 437 104 054
Perceived eave of we: Cronbach’s z =096
Leatning Lo operale the e-laming servdee i emy lor me 513 110 am
It & ey for me Lo bacome skillel at uwing the e-leaming service 508 1.12 085
My mieraction with the e-learning service & clear and understandable 4.42 108 083
Perceived Internet self-efficacy Cronbach’s z = 089
I feel confident in navigating the e-learning system by folkowing hy perdinks 563 102 084
I feel confident in the e-learning system fnding information 578 102 091
I feel comfident in the e-learning system noosving e-maidl mesaa g 538 048 087
I feel confident in the e-learning system sending e-mail mesaps 519 108 078
I feel confident i the e-learning system posting messps on 2 bulletin boand 554 1.12 043
I feel comfident in the e-learning system exchanging meisps with other wers in dibcwsion lorwms. 569 104 084
I feel confident m the e-learning system chal ling im 103 088
I feel confident m the e-learning system downloading files 562 095 073
I feel confident in the e-learning system atisching files 1o e-mak 514 101 079
Percened compuier self~efficacy Cronbach’'s @ = (L%
I eould complete my kaming activilie using the e-laming system i 1 had never wsed a system Hke il before 5l 043 092
I could complete my kaming activities using the e-laming system i 1 had only the system manmuals for refensmes 517 106 087
I could complete my leaming activilies wiing the e-kaming system i | had seen someone eke wmg il belore trymg it mysll 493 097 089
I eould complete my kaming activitie uing the e-kaming system i 1 had just the budt-in-help facbity for ssdstance 53 105 084
Interpersona infhence - Cronbach's 2 =087
My Family thowght | should use the e-leaming syslem 4.12 112 032
My colleagues thouwght [ should use the e-leaming syilem 406 132 088
My lriends thowght [ should we the e-leaming system 42 117 08
Extemal infhence: Cronbachs 2 =093
I neadfsaw news neports thal wimg the e-leaming sysiem was a oo way of learning 437 121 am
Expert opimons depicted a posilive sentiment for wdng the e-learning gyslem 4.65 110 076
Mas media reports convinesd me Lo we the e-leaming syslem 419 119 074
Information @oadity: Cronbach's 2 = (L9
The e-leaming syitem provides relevant information lor my job 52 102 033
The e-leaming syslem does nol provide esy-to-understand information (R) 53 105 082
The outpul mlormation rom Lhe elaming syslem 13 nol clear (R) in 106 079
The e-leaming syilem presents the mlormation i an appropriake lomat 563 049% 088
The information conlent in the e-leaming syslem & very good 502 106 091
The information from the e-learming system 15 up-lo-date enough for my purposes 503 108 073
The complaenss of oulpul information that the e-learning system delivers & nol sulficient for my purposes (B) e 1.11 042
The rebabibity of outpul misrmaton from e-laming sysiem i3 hgh 538 123 084
The e-leaming syslem provides the information | need m tme 532 1.14 074
Kervice qualiy: Cronbach's = = 049
The e-leaming syslem has a modem looking mmerface 533 117 091
The e-leaming syslem has visuslly appealing maledals 568 118 089
The e-leaming syslem provides the rght solution Lo my requet 5.51 108 076
The e-leaming syslem gives me prompl semnvice 542 099 082
The e-leaming syslem does nol gve me individual atlention (R) 53 1.2 089
The e-leaming system has a good mierface 1o communicale my needs 4.5 109 087
The e-leaming syslem does nol have convement operating howrs (K) 53 1.13 088
Syctem quality Cronback's z = 072
Mumber of steps per sk in the e-learning syslem an oo many (R) 4.85 1.1 087



Table 1 {contimeed )

Mean sn. Loadng

Sleps Lo complele a 3k m the e-leaming system follow a loge sequence L] .19 037
Performing an operaion in the e-learning syslem always leads 1o a predicled nsult 5.35 122 (%9
The omeanisbon of infomation on the e-learning syslem screens & clear 532 1.17 0240
The e-leaming syslem has natural and prediciable screen changess 4.95 109 (85

The e-leaming syslem responds quickly durng the busiest hows of the day 516 108 078

Confermation: Cronbach'’s 2 =079

My expenence wilh wsng the e-learnng syslem was beller than [ expeciad 54 165 081
The service level provided by the e-learning syslem was betler than [ expected 3.56 1.78 054
Owerall, most of my expectations Mmom uwsing the e-leaming syslem were confimed 5% 159 083

Satigfaction: Cranbach's 2 =097

I am satisfed with the perfomanae of the e-leaming service 547 139 093
I am pleased with the experience of uwing the e-learnmg service 538 148 059
My deciion Lo we the e-learmng service was 3 wne ong 5.46 205 088

Contimumes Intenfion = 195

I will e the e leaming system on 2 regular bess in the Mulwre i@ 169 (92
I wall Frequently use the e-learning system in the Mt 526 1.1& 021
I wall stromgly mecommend others Lo use il 53 127 0&7
Table 2

Diagonal elements are the square root of average variance extracted. These values should
exceed the inter-construct correlations for adequate discriminant validity.

INT, continuance intention; SAT, satisfaction; CONF, confirmation; SYSQ, system quality; SERVQ,
service quality; INFQ, information quality; EINF, external influence; IINF, interpersonal influence;
CSE, computer self-efficacy; ISE, Internet self-efficacy; PEOU, perceived ease of use; CA,
cognitive absorption; PU, perceived usefulness.

Tahblk 3
Owverall model @ indices for the ressarch maodel

Ml 1 anachicoss Hesulis Recommended valuwe
F -atatistic ¥ df ERT =5
MFI 095 =09
MMFI a1 =09
GFI 094 =09
CFl 095 =09
Table 3

In this research, the influence of perceived usefulness, information quality and confirmation on
satisfaction are much stronger than that of service quality, system quality, perceived ease of use
and cognitive absorption. Perceived usefulness was found to have the most significant effect on
satisfaction, which suggests that a user’s belief in usefulness is a decisive antecedent of her or
his perception of satisfaction. This is consistent with previous research which found that
perceived usefulness plays a more significant and stronger role than perceived ease of use (Davis
et al., 1989; Karahanna and Straub, 1999, Devaraj et al., 2002) and perceived enjoyment (Igbaria
et al., 1995; Teo et al., 1999) on usage. As found by Shang et al. (2005), cognitive absorption
exerted a stronger influence on perceived ease of use than on perceived usefulness.
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Fig. 3. SEM analysis of the research model.

As expected, information quality was found to be another important factor influencing users’
satisfaction, thus, e-learning systems should provide more relevant information to achieve user
goals. Our study suggests that when e-learners considered that the e-learning system was able
to provide useful information for their jobs, they were more interested in using it and this
increased their satisfaction. Therefore, perceived usability and perceived quality constructs play
important roles in predicting user satisfaction. In this manner, TAM extended with EDT should
be considered a valuable tool to evaluate e-learning systems in certain contexts.

Inconsistent with our hypotheses, interpersonal and external influence had no significant effect
on satisfaction. Since we used a sample of workers, a possible explanation could be that the
social influence comes through direct communication among members of the organization,
because information about the benefits of the technology flows from some individuals to others,
leading to an increase in the shared beliefs about the benefits of the system (Carter et al., 2001).
For example, Amoako-Gyampah and Salam (2004) showed that project commu-nication affects
beliefs in the benefits of the enterprise resource planning system. Consistent with prior studies,
there was a significant positive impact of satisfaction on continuance intention (Chiu et al.,
2005).

The study has several limitations. First, since the users were from different countries, cultural
differences might be reflected in our results, thus, users may vary considerably from culture to
culture in satisfaction formation and technology acceptance. Second, responses to this study
were voluntary and thus inevitably subject to self-selection variance (Woszczynski and Whitman,
2004). A commonly used statistical procedure of control for the common method bias is the
Harmon one-factor test (Podsakoff et al., 2003). The test resulted in several factors with
eigenvalues greater than one and the variance explained was 37.6%, therefore, this finding



suggests that a sig-nificant amount of common method variance was not present. Third, this
study was conducted using a short-term snapshot of users’ behaviour, so additional research
efforts are also required to determine the validity of the proposed model and our findings, thus,
longitudinal studies should allow the researcher to get an idea of how the users and the
relationships among variables change over time.

Further research should separate users’ confirmation of expectation following prior use of the
e-learning system into three sub-constructs, including information quality confirmation, system
quality confirmation and service quality confirmation. Users’ satisfaction should be divided into
information quality satisfaction, system quality satisfaction, and service quality satisfaction.
Therefore, there is a need for further investigation of the antecedents of user judgements to be
used by managers to target resources more efficiently, achieve improvements in user
satisfaction and increase the probability that users will reuse the e-learning system.

The findings of the present study have various implica-tions for research as well as practice. First,
perceived usefulness and information quality are critical to the success of an e-learning system.
Both, jointly with confirmation, were found to be the strongest antecedents of satisfaction.
Second, confirmation was a significant mediator of the effects that information quality, system
quality and service quality had on satisfaction. Third, information quality, system quality and
service quality were found to be significant direct antecedents of satisfac-tion. Four, Internet
self-efficacy and computer self-efficacy play important roles in affecting users’ beliefs of ease of
use. Since perceived usefulness is the most important antecedent of continuance intention,
managers can increase users’ usage intention by improving their beliefs of how the e-learning
system can enhance their performance and effectiveness.

In addition, e-learning managers must improve the attributes of the target system, thus,
information quality should be considered an important issue during the e-learning system’s
design because users are more favour-ably inclined toward using it when they perceive that the
information provided by the system is clear, understand-able and relevant for their job. Service
quality, system quality and perceived ease of use also play an important role, thus, managers
should develop a system that provides a prompt and reliable service with good user interface
consistency. Therefore, this suggests that a user-friendly system should encourage people to
reuse it, because when technologies are visually appealing and accessible users tend to
experience cognitive absorption.

To conclude, the results from this study suggest that ease of use, playfulness and usefulness are
considered important issues in IT usage. Our findings suggest that IS practi-tioners must improve
the attributes of the target system, since after the initial period of utilisation, users form
perceptions about its perceived quality (information quality, system quality and service quality),
and when these perceptions are confirmed, they form a feeling of either satisfaction or
dissatisfaction. Finally, satisfied users form intentions to use the system in the future. Therefore,
in an e-learning context users are more concerned about how an e-learning system provides
information and how it will make them more productive in their tasks.
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