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Abstract—This research investigates and identifies some of
the major factors affecting students’ adoption of an e-
learning system at the Arab Open University in Jordan. E-
learning adoption is approached from the information sys-
tems acceptance point of view. An extended version of the
Technology Acceptance Model (TAM) was developed to
investigate the underlying factors that influence students’
decisions to use an e-learning system. The proposed model
extends previous work by include actual system use as a
dependent variable in addition to intentions to use. The
model was estimated using Structural Equation Modelling
(SEM). The final model derived from this study indicated
that beliefs about usefulness and ease of use partially medi-
ate the relationship between external factors and intention
to use and actual use of e-learning systems.

Index Terms—Adoption, E-learning, TAM, and SEM.

L INTRODUCTION

The Internet has been growing at an exponential rate.
There are approximately 1.5 billion Internet users around
the world and approximately 42 million Internet users in
the Middle East [1]. The global growth rate of Internet
users between 2000 and 2008 was 290% compared to
1,177% in the Middle East. The Internet and the web have
transformed the business environment and the way people
communicate. In higher education institutions, adoption of
the Internet and web-enabled systems for learning has
been rapidly increasing. For example, the Open University
(OU) has become the UK’s largest university with over
200,000 students [2]. This appears to be due, in part, to the
flexibility and portability of the delivery of web-based
learning. However, there is a lack of empirical examina-
tion of the adoption of web-based learning systems [3].
Successful adoption requires a solid understanding of user
acceptance processes and how to entice students to accept
these technologies [4]. Much research has addressed the
antecedents of technology use, but the overwhelming ma-
jority of the studies have focused on users in developed
countries [5]. Developing regions of the world have much
to gain from the Internet and IT in general, but have re-
ceived relatively little research attention [6], even though
cultural differences may influence technology use [7].
Jordan is witnessing rapid developments in information
technology. The total number of Internet users increased
from 127,300 in 2000 to 796,900 in 2007 and the penetra-
tion rate grew by 526% [1]. The vision of HM King Ab-
dullah II that “Jordan will become an IT hub for the re-
gion” [8] has been a rallying call to government ministries
and agencies, private sector associations and companies,
non-governmental bodies and individuals within the soci-

ety to pull together to exploit IT for the future benefit of
all citizens. In addition, the King expressed the country's
aspiration to become a regional leader in e-learning. “This
is not just for Jordan”, said the King “If we are successful
here, we'll be doing it for the rest of the Middle East” [9].
The Arab Open University, (AOU) was founded by Prince
Talal bin AbdulAziz under the umbrella of the AGFUND
(Arab Gulf Program for United Nations Development
Organizations) and is headquartered in Kuwait, but one of
its first branches was founded in Jordan in 2002.

II. TECHNOLOGY ACCEPTANCE MODEL (TAM)

The problem of identifying and measuring the factors
[10] that determine computer usage has inspired many
researchers in the management information system (MIS)
community during the past two decades. TAM is an inten-
tion-based model that was developed specifically for ex-
plaining and predicting user acceptance of computer tech-
nology [11] and has been widely applied in a variety of
settings [12, 13, 14, 15, 16, 17, 18, 19]. Although the
TAM initially focused on system usage in the workplace,
researchers have employed the model to help understand
website usage [20, 21] and e-learning [22]. TAM has
probably generated more empirical evidence in explaining
technology acceptance than any other approach [19], and
previous research has suggested it could be an appropriate
model to examine a student’s acceptance of e-learning
applications over a period of time [16]. TAM is an adapta-
tion of the theory of reasoned action (TRA), but specifi-
cally tailored for modeling user acceptance of information
systems [23]. According to TRA, beliefs influence atti-
tudes, which lead to intentions, which then generate be-
havior. Perceived usefulness (PU) is defined as “the pro-
spective probability that using a specific application sys-
tem will increase his or her job performance within an
organizational context”. Perceived ease of use (PEOU)
refers to “the degree to which the prospective user expects
the target system to be free of effort” [23]. However, per-
ceived ease of use and perceived usefulness may not fully
reflect the users’ intention to adopt IT, and researchers
need to address how other factors affect usefulness, ease
of use, and user acceptance [11]. These factors are likely
to vary with the technology, target users and context,
which include external influences [13].

III. INDEPENDENT VARIABLES

A.  Subjective Norms (SN)

According to the TRA model, in addition to the indi-
viduals’ perceptions and beliefs, social influences may
affect behavior [26]. In some studies, social influences are
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equated to subjective norms and refer to other people’s
opinions, superiors’ influence, and peer pressure [27]. In
others it is argued that people might use a system to com-
ply with others’ mandates rather than their own feelings
and beliefs [28]. Subjective norms have been found to
play two separate and different roles: one as the antece-
dent of behavioral intention and the other as the antece-
dent of perceived usefulness. Empirical support for the
relationship between social norms and behavior can be
found in many studies [20, 29]. In the e-learning context,
there is evidence that SN influences the learner’s satisfac-
tion with and motivation for e-learning [30]. In addition,
SN was a significant predictor of students’ satisfaction
[31]. Moreover social factors can enhance students’ moti-
vation and satisfaction [32]. In this study, subjective
norms refer to a student’s perception of opinions or sug-
gestions of significant referents concerning his or her ac-
ceptance of an e-learning system at the AOU. SN can have
a significant direct [27, 33, 34] or indirect effect [20] in
predicting an individual’s intention to use computer tech-
nology, and significantly influence perceived (system)
usefulness [35]. Thus, we hypothesize:

H1: Subjective norms will have a positive effect on per-
ceived usefulness of e-learning systems.

H2: Subjective norms will have a positive effect on the
intention to use e-learning systems.

B. Internet Experience (IE)

Research studies suggest that prior experience is impor-
tant in an individual’s acceptance of IT [36]. Prior experi-
ence may strongly influence intention to use and usage of
a specific system through perceived ease of use [37] and
through perceived usefulness [38]. In the context of e-
learning, a student’s course website use tends to be greater
when the site is viewed as being useful and easy to use
[39]. Thus, as student experience with a technology in-
creases, they perceive it to be easier to use and more use-
ful, and therefore, are more likely to use it. Thus, we hy-
pothesize:

H3: Internet experience will have a positive effect on
ease of use of the e-learning systems.

H4: Internet experience will have a positive effect on
perceived usefulness of the e-learning systems.

C. System Interactivity (SI)

Research suggests that system characteristics can influ-
ence the intention to use and usage behavior of the system.
Arguably, the main advances in distance education will
come from technology that promotes increased learner
interaction [40]. As Paloff and Pratt note, “the key ele-
ments of learning processes are the interactions among
students themselves, the interactions between faculty and
students, and the collaboration in learning that results
from these interactions” [41]. A web-based learning
(WBL) environment should combine both synchronous
and asynchronous communication to support various ele-
ments such as text, graphics, audio and video messages
[42]. For example, students’ grades have been found to be
highly correlated with students’ interactivity [43]. We
hypothesize:

HS5: System interactivity will have a positive effect on
ease of use of the e-learning systems.

H6: System interactivity will have a positive effect on
perceived usefulness of the e-learning systems.
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D. Self-Efficacy (SE)

Self-efficacy is an individual’s belief in their capability
to adopt certain behaviors or it is one’s personal beliefs
about his or her ability to perform certain tasks success-
fully. Perceived self-efficacy refers to the beliefs in one’s
capability to organize and execute the courses of action
required to produce a given accomplishment or outcome
and originates from various sources including perform-
ance accomplishments, vicarious experience, verbal per-
suasion, and psychological states [44,45]. Self-efficacy is
an antecedent of perceived ease of use and object use abil-
ity [28, 46]. Computer self-efficacy is a significant deter-
minant of behavioral intention to use information technol-
ogy [47, 48, 49]. Self-efficacy is a major predictor of both
intention and behavior after controlling for intention [50].
In the e-learning context, self-efficacy is interpreted as
one’s self-confidence in his or her ability to perform cer-
tain learning tasks using an e-learning system. A student
who has a strong sense of his or her capability in dealing
with an e-learning system has a more positive perception
of ease of use and usefulness and he or she is more willing
to accept and use the system. We hypothesize that:

H7: Self-efficacy will have a positive effect on ease of
use of the e-learning systems.

HS: Self-efficacy will have a positive effect on per-
ceived usefulness of the e-learning systems.

E.  Technical Support (TS)

Technical support can be defined as people assisting the
users of computer hardware and software products, which
can include hotlines, online support service, machine-
readable support knowledge bases, faxes, automated tele-
phone voice response systems, remote control software
and other facilities [S1]. Technical support is one of the
important factors in the acceptance of technology for
teaching [52,53,54] and in user satisfaction [55]. Training
and prior computer experiences can have a significant
impact on system use [56]. Many failed e-learning pro-
jects did not have access to technical advice and support
[57,58]. If technical support is lacking, e-learning will not
succeed [39]. Recently, the TAM has been extended to
include technical support as an independent variable in
explaining user acceptance of WebCT [3]. The results
showed that technical support has a significant direct ef-
fect on perceived ease of use and usefulness, while per-
ceived ease of use and usefulness are the dominant factors
affecting the attitude of students using WebCT. We hy-
pothesize that:

H9: Technical support will have a positive effect on
ease of use of the e-learning systems.

H10: Technical support will have a positive effect on
perceived usefulness of the e-learning systems.

F. Other Factors

The TAM model posited the beliefs of perceived use-
fulness (PU) and perceived ease of use (PEOU) as deter-
minant factors of the intention to use IT. IT usage inten-
tions, in turn, are assumed to directly influence actual use.
Therefore, we hypothesize:

H11: Perceived ease of use will have a positive effect
on perceived usefulness of the e-learning systems.

H12: Perceived ease of use will have a positive effect
on the intention to use the e-learning systems.
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H13: Perceived usefulness will have a positive effect on
the intention to use the e-learning systems.

H14: Intention to use will have a positive effect on the
actual use of e-learning systems.

IV. METHODS

A. Research instrument

A seven-point scale was employed to measure TAM
variables. This type of scale is argued to meet reliability
and validity criteria [11,20,23]. The TAM variables were
measured using Likert-type (agree-disagree) rating for-
mats. The research instrument (questionnaire) used 36
items (see Table 4) to measure the eight variables shown
in Table 1. One further item was used to obtain a self-
reported measure (frequency of use) of actual system use.
Frequency of using a system is typical of the usage metric
routinely used in MIS research [23,59]. Full details of the
methods used to generate questionnaire items and the ap-
proach employed to construct the research instrument can
be found elsewhere [59].

B.  Subjects

Since Arabic is the main language spoken in Jordan, the
empirical study was conducted in the Arabic language.
The Arabic questionnaire was pilot tested using Arab
Open University students. Participants in the study con-
sisted of undergraduate students who were taking the last
lecture of the first basic computer literacy classes at the
Arab Open University (AOU) in Jordan. The courses
made substantial use of WebCT. Participation in this
study was voluntary, and 486 of 654 students (74.3%)
who were enrolled in these classes agreed to take part.
Sixteen questionnaires with more than 5% of missing data
were identified and deleted. Thus, 470 questionnaires
were included in the analysis. The sample was 470 cases,
the analysis conducted on 36 items; the ratio of items to
cases was 1:13. The majority of respondents were female
(68%). Participants were drawn from different faculties, a
little less than half (45.5%) of the students were studying
in the Faculty of Educational Studies. Also, a little less
than half (46%) of the students were full-time workers, the
other students were classified as not working (42.5%) and
part-time workers (11.5%). The student population was
not therefore full-time, young and campus-based. The
proportion of students who had computers at home was
81%, and 44.7% had an Internet connection at home. 44%
of the students stated that they had more than two years’
Internet experience; 15% of students had never used the
Internet prior to the course.

V. DATA ANALYSIS AND RESULTS

A.  Analysis of Measurement Validity

Measurement validity in terms of reliability and con-
struct validity was evaluated. The measures of reliability
ranged from 0.802 to 0.877 (see Table 1); all are in the
acceptable range (0.7 to 1.0) [60]. As shown in Table 2,
factor correlation coefficients, ranging from 0.389 to
0.797, all indicated that the constructs were correlated yet
statistically distinct and, therefore, provided a strong evi-
dence of discriminant validity. Generally, a factor correla-
tion of 0.85 or higher indicates that two factors might be
the same factor in measurement terms. Correlations
greater than 0.3 for the sample size of 470 used in the

analysis are statistically significant at the 0.01 level. An
inspection of the correlation matrix revealed that all of the
inter-item correlations were significant at the 0.01 level.
The items associated with a particular measure correlated
more highly with each other than with items associated
with other measures in the model. As a result, the conver-
gent and discriminant validity of the measurement can be
demonstrated. Exploratory factor analysis (EFA) was used
as an initial step to be sure that all the a priori factors dif-
fer from each other. This can be assessed through princi-
pal component analysis (PCA). Using VARIMAX rota-
tion, PCA was used in an attempt to reconstruct five com-
posite factors. When interpreting the rotated factor pattern,
an item is said to load on a factor if the factor loading is
0.4 or greater [60]. Using this criterion, the rotated pattern
matrix was examined for items that did not load on a fac-
tor with other items from the same scale. Items that cross-
loaded on multiple factors were also examined and de-
leted. The PCA showed five factors were extracted. The
results of the PCA for each of the factors are given in Ta-
ble 3. These results show that the loading of individual
items on the factor exceeded 0.4 [60]. In Table 3, all factor
loadings (see the numbers in bold) were greater than 0.5
and no cross loading on multiple factors exceeded 0.5. As
a result, all the factors added to TAM as external factors
that may affect students’ adoption of e-learning system
were extracted. PCA was used again in an attempt to re-
construct all factors (external and endogenous) together.
The results of the PCA for each of the constructs are given
in Table 4. As a result, eight distinct factors in the pro-
posed model were extracted.

B. Overall Model Testing Results

An analysis of the standardized residual for the initial
model suggests that the maximum residual is for the co-
variance between the measured variables IE (and particu-
larly the sub-measure represented by item IE3) and AU
(through PU) followed by IE and AU (through PEU).
Their values are 5.023 and 4.125 respectively, values (>
4.0) which indicate a structural relationship in the form of
a direct path from IE to AU. In the initial model, the rela-
tionship between these two constructs is accounted for
only by the indirect relationships:

—» AU

IE — 3 PU — 3 ITU

and

IE__y PEOU __y ITU__y AU

Based on these results, the initial model was modified
to include a direct arrow from IE to AU (see Figure 2).
The commonly used measures of model fit, based on re-
sults from an analysis of the modified model, are summa-
rized in Table 5. All goodness-of-fit statistics are in the
acceptable ranges and indicate acceptable fit to the data.
The estimated modified model can be expressed by the
following structural equations with non-standardized re-
gression coefficients:

(1) PU =0.476 PEU + 0.167 SN - 0.102 IE +
0.064 SI + 0.146 SE + 0.194TS
R>=0.613 Error variance = 0.387
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(2) PEU=0.191 IE + 0.001 SI + 0.659 SE + 0.057
Y
R’ =0.580 Error variance = 0.42
(3) ITU = 0.434 PU + 0.456 PEU + 0.129 SN
R’ =0.75 Error variance = 0.25
(4) AU =0.4341TU + 0.456 IE
R’ =0.211 Errorvariance = 0.789

In the above equations, the regression coefficients in
each structural equation of the model are the path values.
The error variance represents the proportion of variance in
intention to use that was unexplained by perceived ease of
use, perceived usefulness, and subjective norms. The criti-
cal ratios (or t-values, obtained by dividing the path values
by their standard errors) in Table 6 were used to test
whether the path values were significantly different from
zero. The path values were significantly different from
zero if the critical ratio exceeded 1.96 and thus the signifi-
cance level was less than 0.05. As shown in Table 7, nine
of thirteen paths were significant.

C. Hypothesis Testing

The discussion in Section 3 above generated fourteen
individual hypotheses. A particular individual hypothesis
is supported by our results if the direct path coefficients
linking the two variables in question are statistically sig-
nificant. For example, the first hypothesis was expressed
as:

H1: Subjective norms will have a positive effect on per-
ceived usefulness of e-learning systems.

The results of testing this hypothesis are shown in the
top data line of Table 6; the hypothesis is supported by the
statistical evidence. Results for hypotheses 2 to 13 are
shown in subsequent rows. Hypothesis 14 is supported by
equation 4 which shows a significant and positive rela-
tionship between actual use of the e-learning system and
intention to use. However, if we disaggregate the total
effects shown by the coefficients on the independent vari-
ables in equation 4 into direct and direct effects (not
shown here, but covered in detail elsewhere, see [59]), the
major components of the relationship between AU and
ITU are indirect effects, although the direct effect is statis-
tically significant. Overall, however, equation 4 only ex-
plains 21% of the variation in actual use of the e-learning
system.

VI. DISCUSSION

The results of estimating the modified model demon-
strate the importance of perceived ease of use and per-
ceived usefulness in mediating the relationships between
external factors and intention to use e-learning systems.
The study explained 75% of the variance in intention to
use and 21% of variance in actual use of the system. The
final model indicated that beliefs in the usefulness and
ease of use partially mediate the relationship between ex-
ternal factors and intention to use and actual use of e-
learning systems. The results show that self-efficacy is an
important determinate in perceived ease of use [46] and
self-efficacy showed a strong direct effect on perception
of ease of use [11]. The results also indicated that self-
efficacy had the strongest indirect effect upon students’
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intention to use e-learning, and this is consistent with
some other prior studies [27,37, 62]. The results show that
a student’s prior Internet experience influences perceived
usefulness, perceived ease of use and actual use of an e-
learning system. However, unexpectedly, the relationship
between experience of using the Internet and perceived
usefulness of the e-learning system was negative, although
not statistically significant. A possible explanation for this
relationship is that students with high Internet experience
were looking for more facilities and benefits from using
the e-learning system, which is they had higher expecta-
tions. The relationship between Internet experience and
actual use of the e-learning system was stronger than the
relationship between intention to use and actual use. This
result was consistent with that the notion that actual use
requires skills and resources such as those acquired using
the Internet [62] or that students who tend to use IT in
other contexts will also tend to use it for study purposes.
System interactivity is students’ perceptions of a system’s
ability to provide interactive communications between
instructor and students and among students. There was no
evidence to support the initial hypothesis that system in-
teractivity would be a positive factor would positively
influence students’ perceptions of how easy an e-learning
system would be to use or how useful it might be in their
studies. As a consequence system interactivity did not
play any (indirect) role in influencing either intentions to
use or actual use of the system. From the results, technical
support (such as training and support) was found to have a
direct effect on perceived usefulness and an indirect effect
on intention to use. This showed the importance of user
support and training in influencing the perceptions of stu-
dents. The model was much more successful in explaining
the variation in intentions to use the e-learning system
than it was in explaining actual use. This could be due to
one of three reasons. Firstly, there may be a gap between
(good) intentions and action; that is intentions are not al-
ways translated into action. This is a very a familiar phe-
nomenon and may well be an inherent part of human na-
ture. One explanation of this may be that there may be
intervening variables in the gap between intentions and
actions which mediate the relationship; lack of time may
be one. Secondly, the model may omit variables which are
important in determining actual use. The most prominent
of these might be the availability of suitable access to the
system. Thirdly, ex ante intentions or even early activity
may not be a good guide to continuance behavior. In gen-
eral it is well known that initial enthusiasms for new sys-
tems are often dampened by the realities of actual use and
that users often revert to existing ways of doing things
after a short trial period. The problem of potential omitted
variables is a limitation to the current work and provides
potentially fruitful avenues for further research. The inclu-
sion of additional relevant factors could result in a model
that has more explanatory power. A second area which
could provide improvements is in the measurement of
some of the variables. In previous research behavioral
intention is the closest construct used as a surrogate for e-
learning usage. The model explained a significant portion
of the variance (75%) in behavioral intention to use the
system, but only a small portion of the variance (21%) in
actual use. In this study, a self-reported measure provided
by respondents was used to measure actual use; however,
this might not be the best way to measure actual use.
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VIL

This research has extended the TAM in a previously
unexplored direction with positive results. Most of the
relationships between the constructs postulated in the
model are well supported. This provides further evidence
of the appropriateness of applying TAM to measure the
acceptance of e-learning systems. In overall terms the
educational technology literature does not always make
great use of models and approaches drawn from outside
the mainstream educational discourse. Whilst the TAM
does not hold all the answers or even many of them, it can
provide a useful perspective for advancing our under-
standing of why students make use of e-learning systems
and the ways in which educators might improve the take-
up of e-learning opportunities by students. To encourage
students’ intention and use of the system, university ad-
ministrators, designers, and instructors might focus on
creating ease of use and usefulness perceptions and creat-
ing social expectations regarding usage. It is essential for
universities to provide effective student support, including
training courses, to encourage students to use the system.
On the other hand the approach exemplified in this work,
that of applying a systems point of view to e-learning,
ignores the major pedagogic and other educational debates
in the e-learning arena. Issues of student and tutor en-
gagement, teaching style, interactivity in course delivery,
the quality of the content and the design of the course and
are all major influences on students’ use of e-learning
systems. None of these form part of the model discussed
here.

CONCLUSIONS
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Figure 1. Initial Research Model
TABLE 1.
ITEMS AND CRONBACH’S ALPHA
Factor Measurement Reliability a
Items 0.7
. PU1
E’}fg}elved Usefulness PU3 0.847
PU4
. PEU3
f;lrgcgg)ed Ease of Use PEU4 0874
PEU6
ITU1
Intention to Use 1TU2
(ITU) ITU3 0.877
1TU4
L SN2
(Ssulgj)ectlve Norms SN3 0.844
SN4
Internet Experience 1E2
(IE) IE3 0.864
.. SI1
(SSyIs)tem Interactivity S 0846
SI3
SE2
(Sseg)'Efﬁcacy SE3 0.836
SE4
Technical Support TS2
(TS) TS3 0.802

Actual
System
Use (AU)
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TABLE II.
FACTOR CORRELATIONS
PEU PU ITU TS SE SI IE SN
PEU 1
PU 0.715 1
ITU 0.797 0.791 1
TS 0.416 0.520 0.474 1
SE 0.727 0.640 0.691 0.452 1
SI 0.491 0.541 0.585 0.519 0.638 1
1E 0.598 0.441 0.516 0.438 0.600 0.477 1
SN 0.508 0.551 0.558 0.389 0.570 0.650 0.456 1
TABLE III.
COMPONENT MATRIX (EXTERNAL FACTORS)
Item Component
1 2 3 4 5
TS1 154 616 316 234 .028
TS2 .106 794 115 125 127
TS3 144 .840 .103 .091 .079
TS4 .148 725 .093 197 229
TS5 281 501 .074 403 250
1IE1 340 .109 125 222 .703
1E2 205 182 162 .097 835
1E3 176 182 189 132 851
SN1 282 257 667 133 281
SN2 191 185 817 .080 122
SN3 .195 .099 .824 231 122
SN4 .196 .092 .696 388 .109
SI1 214 223 217 .786 118
SI2 .186 216 .193 798 .109
SI3 215 208 243 .709 214
SE1 587 304 245 352 203
SE2 729 206 .103 .209 314
SE3 801 172 176 152 222
SE4 749 .093 203 289 .103
SES .803 144 320 .039 .170
Eigenvalue 8.871 1.699 1.531 1.186 1.093
C];‘g'l;i's;?ﬂ/ie 44357 52.854 60.509 66.440 71.908

Note: Factor loadings in bold
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TABLE IV.
COMPONENT MATRIX (ALL FACTORS)
Item Component
1 2 3 4 5 6 7 8

PU1 701 217 184 -.001 250 160 140 129
PU2 786 084 157 195 138 130 186 150
PU3 755 203 239 202 157 166 .009 123
PU4 710 .189 226 105 140 102 071 198
PU5 673 371 021 239 165 058 084 206
PU6 .659 415 075 230 119 095 100 185
PEUI 410 .626 .087 214 109 114 194 101
PEU2 496 519 200 155 161 103 122 186
PEU3 248 740 147 159 149 092 165 244
PEU4 297 .668 256 150 159 138 135 174
PEU5 247 .600 364 060 019 033 312 249
PEU6 273 657 311 094 072 051 256 221
ITU1 392 315 150 108 082 236 .160 616
ITU2 181 381 211 092 155 148 118 703
ITU3 352 182 256 194 163 133 140 .655
ITU4 447 211 156 189 200 110 092 596
TSI 202 264 086 277 .549 261 -.042 095
TS2 201 -011 114 106 781 118 172 073
TS3 213 015 144 .080 .827 097 097 081
TS4 123 340 044 078 .665 208 126 224
TS5 .089 376 230 059 445 438 157 .007
IE1 122 272 278 101 059 236 .641 161
1E2 120 230 187 143 169 .099 .804 048
IE3 155 161 140 172 161 128 .838 129
SN1 153 162 268 637 237 135 231 162
SN2 133 225 146 .796 146 088 073 088
SN3 226 111 165 795 061 210 103 099
SN4 230 028 171 .681 055 370 129 077
SI1 167 102 175 202 175 787 102 094
SI2 079 036 179 201 201 796 .098 .107
SI3 225 116 168 204 147 .680 195 188
SE1 182 296 505 219 243 340 135 217
SE2 199 278 642 077 152 219 268 159
SE3 119 264 753 157 144 158 166 166
SE4 204 117 723 186 062 282 098 097
SE5 246 129 770 289 114 037 164 121
Eigenvalue 16.081 2370 1.930 1.664 1.254 1.095 1.043 856
Cé‘;‘;l;ﬁ;?ﬂ/‘;e 44.669 51.253 56.613 61.234 64.718 67.758 70.655 73.032

Note: Factor loadings in bold
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Figure 2. The Modified Research Model
TABLE V.
SEM STATISTICS OF MODEL FIT (ACTUAL USE)
Model goodness-fit indexes Recommended value Result in this study
Chi-square 504.533 *
Degree of freedom 208
Chi-square/df <3.00 2.304
Goodness-of-fit index (GFI) >0.90 0.914
Adjusted goodness-of-fit index (AGFI) >0.80 0.887
Normalized fit index (NFI) >0.90 0.925
Comparative fit index (CFI) >0.90 0.956
Root mean square error of approximation (RMSEA) <0.08 0.053
Note: N =470, * p<0.05
TABLE VI
RESULTS OF PATH TESTS
Path Hypothesis Critical Ratio Sig. Level Comment
SN____» PU H1 2.647 0.008 Sig.
SN ITU H2 2.742 0.006 Sig.
IE______» PEU H3 4.199 0.001 Sig.
IE_p PU H4 -2.280 0.023 Sig.
SI 3 PEU H5 0.019 0.985 Not Sig.
SI_____ PU H6 0.919 0.358 Not Sig.
SE____» PEU H7 7.788 0.001 Sig.
SE____ PU H8 1.616 0.106 Not Sig.
TS 3 PEU H9 1.182 0.237 Not Sig.
TS PU H10 4.096 0.001 Sig.
PEU______PU H11 6.734 0.001 Sig.
PEU____yJTU H12 7.765 0.001 Sig.
PU____ ITU H13 6.601 0.001 Sig.

Note: Significant relationships in bold
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