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Executive Summary 
The purpose of this study was to find some of the predominant factors that determine the inten-
tion of students to use eLearning in the future. Since eLearning is not just a technology ac-
ceptance decision but also involves cognition, this study extended its search beyond the normal 
technology acceptance variables into variables that could affect the cognition of an individual due 
to his or her unique characteristics.  

The variables in the literature of technology acceptance studies can be classified broadly into 5 
categories. They are Individual Differences, Beliefs, Attitude, Behavioral Intention, and Actual 
Behavior. Since the Technology Acceptance Model (TAM) is the most widely used model to 
study the acceptance of technology, this study adopted TAM and further extended it based on the 
recommendations from the literature of information systems and information technology.  

It can be said that eLearning is in the ‘Early Adopters’ stage in the academic sector and at the 
‘Early Majority’ stage in the corporate sector of the innovation diffusion process. Individual dif-
ferences are among the external variables said to influence the belief variables in TAM. The re-
search intent is to understand what individual differences can be observed as the characteristics of 
early adopters of eLearning. Personality traits are one of the predominant measures of individual 
differences. This study employs the big five personality trait measures to measure the personality 
types of individuals engaged in eLearning and how they influence their decision to further engag-
ing in eLearning. The variables of the research model are categorized into individual differences, 
beliefs and behavior. Apart from the TAM variables, i.e., Perceived Ease of Use (PEU) and Per-
ceived Usefulness (PU), this study has incorporated Perceived Enjoyment (PE) which is a meas-
ure of intrinsic motivation and Subjective Norms (SN) into the beliefs variables category. 

This research was conducted among the master degree students of eLearning programs at a Uni-
versity in Thailand. There are 750 students who have completed or are currently enrolled in these 
programs at the university. The students comprise both Thai national and international students. 
A total of 249 usable questionnaires were collected. The respondents studied in eLearning master 

degree programs from a total of 26 dif-
ferent countries with majority of the re-
spondents (83 percent) residing in Thai-
land. Most of the respondents (67 per-
cent) had no prior experience with 
eLearning and the majority (64 percent) 
of respondents were females. Compared 
to the females, the males enjoyed 
eLearning more and expressed stronger 
intentions to use eLearning in the future.  
Respondents with prior eLearning expe-
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rience had stronger intentions to use eLearning in the future than those without prior experience.  

Analysis of the data shows that the significant predictors of Behavioral Intention (BI) to engage 
in eLearning are PU, SN, and PEU. Perceived Enjoyment seems to have no significant effect on 
BI or beliefs regarding eLearning use. Only three out of the five personality trait variables turned 
out to be significant in the final model, i.e., Extraversion, Conscientiousness, and Neuroticism. It 
was found that the effects of individual differences on Behavioral Intention were mediated solely 
through the belief variables in the final model. Hence it could be concluded that individual differ-
ences form beliefs which in turn manifest as the Behavioral Intention of an individual to engage 
in eLearning. 

Keywords: eLearning, Technology Acceptance, Big Five Personality Trait, Motivation, Beliefs, 
Behavior, Perceived Ease of Use, Perceived Usefulness, Perceived Enjoyment, Subjective Norms 

Introduction 
Information is the lifeblood of modern society, and it is the internet that acts as the veins of socie-
ty keeping the vast amount of information circulating. It has helped us come together without 
borders and boundaries and has opened up new possibilities. The Internet defies the idea of own-
ership, which man has cultivated over thousands of years. According to Internet World Statistics 
(Internet Users in Asia, 2011) the average growth rate of Internet users in the world is 47.67% 
calculated over a period of 11 years from 2000 to 2011. The growth rate of Asian internet users 
surpasses that of the world at 64.26%, with Thailand having the highest growth rate in Asia at 
74%.  

Technology is revolutionizing education just as it is doing with all aspects of human life. The In-
ternet is helping people learn informally by sharing information and facilitating communication 
by connecting people. These and other advantages of the internet and associated technologies are 
being merged to support education and training so as to improve and overcome the limitations of 
traditional learning methods.  

The concept of online learning predates the appearance of the Web, but most recent publications 
about online learning refer to materials delivered over the Internet or Intranets (e.g., Malopinsky, 
Kirkley, Stein, & Duffy, 2000; Schank, 2001).Web-based learning, online learning, and distance 
learning are widely used as interchangeable terms. However, these terms represent concepts with 
subtle, yet consequential differences (Tsai & Machado, 2002). eLearning is the latest term added 
to this list and have mostly replaced all other terms. eLearning is mostly associated with activities 
involving computers and interactive networks simultaneously. Though the computer and the net-
work do not need to be the central elements of the activity or provide learning content, they hold 
a significant involvement in the learning activity (Tsai & Machado, 2002). Schank (2001) refers 
to learning activities involving computer networks as eLearning and stresses that eLearning is not 
merely distance learning. Much literature associates eLearning with Web-based learning over the 
Internet (Driscoll, 2002; Horton, 2000; Rosenberg, 2000). At this time in human history when 
technology is evolving at a breathtaking pace, the definition of eLearning must not be associated 
with a particular technology. Maldonado, Khan, Moon, and Rho (2011) define eLearning as the 
delivery of education and training through information and communication technologies. More 
specifically, eLearning is the employment of advancements in electronic technology to create, 
deliver, and manage learning content, to facilitate communication and collaboration between par-
ties involved, and to manage the learning activity itself. 

The eLearning market is among the most rapidly growing sectors in the worldwide education and 
training industry (Jose, 2010). eLearning holds an edge over other computer-based training initia-
tives due to its ability to lower costs by centralizing content, reducing logistics costs, facilitating 
persistent storage, and enabling uniformity in content delivery. Continuous developments over 
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the years have allowed eLearning to emerge as a critical medium for learning, allowing compa-
nies to lower recurring costs. eLearning also offers additional qualitative benefits, unlike conven-
tional methods, in the form of anytime/anywhere learning, access to worldwide mentoring re-
sources for maximum skill development, and administration and control of the training calendar 
from several locations(Jose, 2010). 

Despite all the advantages and benefits of eLearning, to successfully be accepted and adopted by 
individuals we need to identify the factors that formulate their behavior in favor of eLearning. 
The success of online learning programs depends not only on students’ satisfaction but also their 
intent to continue using it (Brahmasrene & Lee, 2012). Thus this study addresses the following 
four related research questions: 

1. What are the factors that affect an individual’s intention to study in an eLearning mode? 
2. What are the relationships among the factors identified in question 1 that affect an individu-

al’s intention to study in an eLearning mode? 
3. Among the factors and relationships that affect an individual’s intention to study in an 

eLearning mode, which factors are the most important and which are the significant causal re-
lationships? 

4. What are the theoretical and practical implications of the research findings? 

Research Design and Methodology 
This study aims to develop theoretical knowledge with practical implications about causal rela-
tionships among variables derived from previous studies concerned with the behavioral intention 
of further engagement in eLearning. The variables measure the individual characteristics and per-
ceptions of the students based on their experience in studying in an eLearning Master Degree 
program. These variables are measured at a single point in time using a self-administered ques-
tionnaire. 

Research questions 1 and 2 are addressed by reviewing existing theory derived from previous 
studies to formulate a theoretical model of the factors and the causal relationships among them. 
Question 3 is addressed by testing the theoretical model using data collected from a sample of 
eLearning students and by developing the model using structural equation modeling techniques to 
arrive at a final parsimonious model. In order to address research question 4, the results in the 
final model are interpreted and compared with the results from previous studies and practical 
conclusions are drawn. 

The unit of analysis in this study was an individual who is undertaking or has completed a master 
degree program in eLearning mode at Assumption University of Thailand. Assumption Universi-
ty of Thailand is the first international university, and also the first to introduce government ac-
credited eLearning degree programs, in Thailand. The medium of instruction for all courses 
taught at the university is English. As of 2012, the University offers three master degree programs 
and two Ph.D. programs in the eLearning mode. To be admitted to an eLearning degree program 
the students must demonstrate their competence in the English language, either by providing valid 
scores for tests such as TOEFL or IELTS or by passing the English Proficiency Test conducted 
by the university. The population of the individuals of this study at Assumption University num-
bers 750. The minimum sample size for random sampling is estimated to be 240 by the procedure 
recommended by Tryfos (1996). This sample size also satisfies the criteria for the use of descrip-
tive statistics and structural equation modeling (SEM) techniques used in the study. 

A self-administered, structured questionnaire designed to measure the variables in the theoretical 
model was prepared in the English language. The questionnaire uses measurement instruments 
used in previous studies, as shown in Table 1 later in this paper, in order to improve the validity 
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and reliability of the measures. The questionnaire is structured in four sections. The first section 
measures variables intended to provide a profile of the characteristics of the respondents and in-
cludes gender, prior experience with eLearning, and country of residence during the study. The 
next three sections (the second through fourth sections) measure variables included in the theoret-
ical model. The second section measures questions related to understanding the individual differ-
ences of the respondents, which includes Personality Trait and Computer Self-Efficacy (CSE). 
Personality Traits are measured using the Big Five Personality Trait measures of Costa and 
McCrae (1992). The third section measures the beliefs of the respondents regarding eLearning. 
This section measures variables such as Perceived Ease of Use (PEU), Perceived Usefulness 
(PU), Perceived Enjoyment (PE), and Subjective Norms (SN). The fourth and final section 
measures the respondent’s Behavioral Intention (BI) to use eLearning. The column named "Indi-
cators" in Table 1 shows the label of indicators along with the number of indicators used to meas-
ure each variable. Perceived Enjoyment is the variable measured with the least number of indica-
tors (3 indicators) and Computer Self-Efficacy with the most indicators (10 indicators). The no-
tated questionnaire can be found in the Appendix, which provides the details of the instruments 
used.  

The questionnaire was reviewed by a focus group of 5 users of eLearning systems representative 
of the target population. Suggested modifications were incorporated in a revised version of the 
questionnaire, which was then administered in a pilot study using a sample of 10 suitable partici-
pants. Their responses and comments were noted and modifications were incorporated into the 
final version of the questionnaire. 

The questionnaire was designed and developed as an online application. The links for the ques-
tionnaire were sent to every student with a personalized message, which addressed each student 
individually. The IP address of each response was tracked to avoid duplicated entries, and the 
time taken for each student was recorded to identify non-genuine responses. The questionnaire 
was divided into four sections based on the classification of the model variables; Profile of the 
Respondents, Individual Differences, Beliefs, and Behavioral Intention. 

Literature Review and Hypothesis Development 
The Technology Acceptance Model (TAM) is an adaptation of the Theory of Reasoned Action 
(TRA) to the field of Information Systems (IS). TAM is theoretically customized for the study of 
computer-technology acceptance with a high research significance in the IS discipline (Straub, 
Keil, & Brenner, 1997, Taylor & Todd, 1995). TAM is capable of explaining user behavior across 
a broad range of end-user computing technologies and user populations, while at the same time 
being both parsimonious and theoretically justified (Lee, Cheung, & Chen, 2005). TAM posits 
that Perceived Usefulness and Perceived Ease of Use determine an individual's intention to use a 
system, with intention to use serving as a mediator of actual system use. Perceived Usefulness is 
also seen as being directly impacted by Perceived Ease of Use (Davis, 1989). 

Researchers have simplified TAM by removing the attitude construct found in TRA from the cur-
rent specification (Venkatesh, Morris, Davis, & Davis, 2003). Attempts to extend TAM have 
generally taken one of three approaches: by introducing factors from related models, by introduc-
ing additional or alternative belief factors, and by examining antecedents and moderators of Per-
ceived Usefulness and Perceived Ease of Use (Wixom & Todd, 2005). 

Comparison of some of the different models used for technology acceptance studies and some 
models from which these models are derived is shown in Figure 1. The comparison shows that 
the variables of these models can be grouped into five categories: Individual Differences, Beliefs, 
Attitude, Behavioral Intention, and Actual Behavior. 
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This research introduces personality traits as antecedents of belief factors because motivated be-
havior is primarily a function of individual characteristics (Weinberg & Gould, 2010). The study 
also introduces alternative belief factors such as Perceived Enjoyment and Subjective Norms 
apart from TAM’s Perceived Usefulness and Perceived Ease of Use. The variables incorporated 
in this study are divided into three categories: Individual Differences, Beliefs, and Behavior. 

 

Behavior and Behavioral Intention (BI) 
The primary purpose of this research was to investigate what factors drive the Behavioral Inten-
tion of students of eLearning degree programs to continue utilizing eLearning as a mode of learn-
ing in the future. Intention is an indicator used to capture the factors that influence a desired be-
havior (Ajzen, 1991). TRA states that Behavioral Intention is the cognitive representation of a 
person's readiness to perform a given behavior, and it is considered to be the immediate anteced-
ent of behavior. Behavior intention indicates how much effort an individual would like to commit 
to perform such behavior. People consider the implications of their actual behavior before they 
decide to engage or not engage in a given behavior (Ajzen & Fishbein, 1980, p. 5). Higher com-
mitment is more likely to mean that behavior would be performed. The TRA suggests that a per-
son's behavioral intention depends on the person's attitude about the behavior and Subjective 
Norms (Fishbein & Ajzen, 1975). There are several factors such as Perceived Enjoyment (Wang, 
Lin, & Liao, 2010), Perceived Usefulness (Davis, 1989), Openness to Experience (Jacques, 
Garger, Brown, & Deale, 2009) and Subjective Norms (Schepers & Wetzel, 2007) that are posi-
tively associated with behavioral intention (intention to use a technology). 

 

Figure 1: Comparison of Innovation Diffusion Theory (IDT), Social Cognitive Theory (SCT), 
Theory of Reasoned Action (TRA), Theory of Planned Behavior (TPB), Technology Acceptance 

Model (TAM) and Unified Theory of Acceptance and Use of Technology (UTAUT). 
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Beliefs 
Belief is the psychological state in which an individual holds a proposition or premise to be true. 
Contemporary analytic philosophers generally use the term “belief” to refer to the attitude we 
have, roughly, whenever we take something to be the case or regard it as true (Schwitzgebel, 
2011).  

Motivation is the psychological feature that arouses an organism to action toward a desired goal 
and elicits, controls, and sustains certain goal directed behaviors (WordNet Search, n.d.). Moti-
vated behavior is primarily a function of individual characteristics such as needs, interests, goals, 
and personality (Weinberg & Gould, 2010). In Self-Determination Theory (Deci & Ryan, 1985) 
motivation is distinguished into two types based on the different reasons or goals that give rise to 
an action. The most basic distinction is between intrinsic motivation, which refers to doing some-
thing because it is inherently interesting or enjoyable, and extrinsic motivation, which refers to 
doing something because it leads to a separable outcome. Intrinsic motivation is defined as the 
doing of an activity for its inherent satisfaction rather than for some separable consequence. Re-
searchers suggest that extrinsic and intrinsic motivators jointly determine the adoption of new 
technologies (Saadé, Tan, & Nebebe, 2008). 

Perceived Usefulness (PU) 
Extrinsic motivation is a construct that pertains whenever an activity is done in order to attain 
some separable outcome (Ryan & Deci, 2000). Extrinsic motivation emphasizes performing a 
behavior to achieve specific goals or rewards (Vallerand, 1997). Perceived Usefulness in the 
technology acceptance model is an example of extrinsic motivation (Davis, Bagozzi, & Warshaw, 
1992). Perceived Usefulness is a key driver of usage behavior and intention. Perceived Useful-
ness refers to “the degree to which a person believes that using a particular system would enhance 
his or her performance” (Davis, 1989). Davis (1989) also found that Perceived Usefulness was 
more important in Western cultures. 

eLearning provides the students the flexibility of learning from anywhere at any time at one’s 
own convenience. It enables students to learn at their own pace. eLearning set the stage for people 
who are geographically apart to come together to learn, collaborate, and share knowledge. Those 
who find eLearning to be useful are more likely to use it as a mode of learning. 

H1. Perceived Usefulness has a significantly positive and direct effect on Behavioral Intention. 

Perceived Enjoyment (PE) 
Intrinsic motivation refers to the pleasure and satisfaction gained from performing a behavior 
(Doll & Ajzen, 1992). When intrinsically motivated, a person is moved to act for the fun or chal-
lenge entailed rather than because of external prods, pressures, or rewards (Ryan & Deci, 2000). 
From birth onward, humans, in their healthiest states, are active, inquisitive, curious, and playful 
creatures, displaying a ubiquitous readiness to learn and explore, and they do not require extrane-
ous incentives to do so (Ryan & Deci, 2000). Intrinsic motivators representing a student’s subjec-
tive feelings of joy, elation, pleasure, and positive holistic experience also play a critical role in 
explaining user acceptance and usage behavior of web-based learning (Saadé et al., 2008). Prior 
studies have proposed that intrinsic motivators, such as Perceived Enjoyment (Davis et al., 1992 
and van der Heijden, 2004) can explain the behavioral intention to use information systems. 
Saade et al. (2008) used the enjoyment construct to conceptualize students’ intrinsic motivation to 
use web-based learning. His results showed that Perceived Usefulness and enjoyment have signif-
icant impact on student intention to use web-based learning systems. Enjoyment refers to the ex-
tent to which the activity of using the computer is perceived to be enjoyable in its own right. 
Wang et al. (2010) found that Perceived Enjoyment was a significant determinant of blogging 
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intention. Individuals who are high in Perceived Enjoyment of blogging will exhibit a higher lev-
el of behavioral intention to write a blog than individuals who are low in Perceived Enjoyment of 
blogging (Wang et al., 2010). Venkatesh, Speier, & Morris (2002) posited that individuals who 
are more intrinsically motivated may use a new technology for the enjoyment they find in the ac-
tivity and, since they enjoy the process, they may tend to underestimate its difficulty and find it 
easier to use. 

eLearning students have better control over the learning process compared to traditional students 
who learn in classrooms. They can review the lectures as many times as they want, they can con-
trol learning at their own pace. Electronic lecture notes can easily be searched, edited, or format-
ted to one’s needs. Audio lectures can be carried on mobile devices and listened to while engaged 
in other activities or during regular commuting. When more technology is incorporated into learn-
ing, eLearning can be more enjoyable than traditional classroom learning. Thus, if a student per-
ceives eLearning as enjoyable, he or she is likely to have a higher degree of intention to use it. 

H2. Perceived Enjoyment has a significantly positive and direct effect on Behavioral Intention. 

Subjective Norms (SN) 
Fishbein and Ajzen (1975) defined subjective norm as a person’s perception that most people 
who are important to them think they should or should not perform the behavior in question. Peo-
ple will generally intend to perform a behavior when they have a positive attitude toward it and 
when they believe that important individuals think they should do so (Ajzen, 1988). Subjective 
Norms and image are important determinants of behavioral intentions because they reflect the 
influence of others and the importance of having others think positively of them.  

If conscientious personalities think that significant others believe that the technology should be 
used, they will form stronger intentions to use the technology (Devaraj, Easley, & Crant, 2008). 
The theory of reasoned action also proposes that attitudes and Subjective Norms are influenced 
by more distal factors such as personality traits (Ajzen, 1988; Connor & Abraham 2001). 

Subjective Norm refers to a person’s perception of normative beliefs (e.g., perceived pressures 
and motivation to pursue) and how most people who are important to him/her think he/she should 
or should not perform the behavior in question (Fishbein & Ajzen, 1975, p. 302; Huang, Davison, 
& Gu, 2008). According to TRA, a person’s performance of a specified behavior is determined by 
his or her Behavioral Intention (BI) to perform the behavior, and BI is jointly determined by the 
person’s Attitude towards using and Subjective Norm concerning the behavior in question. Meta-
analysis by Schepers & Wetzels (2007) found large effect sizes for the correlation between 
Subjective Norms and Behavioral Intention. If a student thinks his/her family and friends accept 
and appreciate him/her engaging in eLearning, he or she is likely to enact it. 

H3. Subjective Norms has a significantly positive and direct effect on Behavioral Intention. 

H4. Subjective Norms has a significantly positive and direct effect on Perceived Usefulness. 

Perceived Ease of Use (PEU) 
Perceived Ease of Use is the degree to which a person believes that using a particular system 
would be free from effort (Davis, 1989). Lee et al. (2005) found that Perceived Ease of Use influ-
enced student intention to use internet-based learning indirectly through Perceived Usefulness 
and Perceived Enjoyment. Gong, Xu, and Yu (2004) found that Perceived Ease of Use has a sig-
nificant effect on students’ attitudes and Perceived Usefulness simultaneously. The effect of Per-
ceived Ease of Use on Perceived Usefulness is as postulated by TAM. 

H5. Perceived Ease of Use has a significantly positive and direct effect on Perceived Enjoyment. 
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H6. Perceived Ease of Use has a significantly positive and direct effect on Perceived Usefulness. 

Individual Differences 
Individual differences are user factors that include traits such as personality and demographic var-
iables, as well as situational variables that account for differences attributable to circumstances 
such as experience and training (Agarwal & Prasad, 1999). Personality is an exogenous variable 
in a model linking external variables to behavior; in particular, personality is hypothesized to lead 
to beliefs related to the behavior (Devaraj et al., 2008). In the literature of personality and indi-
vidual differences, the core aspects of personality are best described by the Big Five Personality 
(BFP) factors involving Extraversion, Neuroticism, Openness to experience, Agreeableness, and 
Conscientiousness (Costa & McCrae 1992; Duff, Boyle, Dunleavy, & Ferguson, 2004; Petrides et 
al., 2010). Therefore this research employs the Big Five Personality factors to measure user per-
sonality.  

Openness (OP) 
Openness is the degree to which an individual is original, curious about many things, and in-
ventive (John & Srivastava, 1999; McCrae, 1994; Piedmont, 1998). Individuals described as high 
on the openness-to-experience dimension of personality actively seek out new and varied experi-
ences, and value change (McCrae & Costa 1997). Meta-analytic results demonstrated that Open-
ness is consistently associated with training proficiency and engaging in learning experiences 
(Barrick, Mount, & Judge, 2001). Devaraj et al. (2008) found that there is a significant and posi-
tive relationship between Openness and intention to use technology. 

In a study conducted by The, Yong, Chong, and Yew (2011), university students with higher lev-
els of Openness to experience have a less favorable attitude towards online entertainment 
knowledge sharing. However, McElroy Hendrickson, Townsend, and DeMarie (2007) found that 
Openness is a significant predictor of general Internet use. They suggested that open individuals 
are more likely to use the Internet. This finding is in line with Tuten & Bosnjak (2001), who 
found that open people are attracted to online activity to sate their curiosity and seek out new 
forms of adventure. Jacques et al. (2009) found Openness to positively correlate with intention to 
use virtual reality teams, which is mediated by technology communication anxiety. Lauriola and 
Levin (2001) found that subjects who scored high on Openness were more likely to take risk to 
achieve a gain. 

The Komarraju and Karau (2005) study yielded three particularly strong underlying academic 
motives: avoidance, engagement, and achievement. Avoidant students tend to feel discouraged 
about school, worry about failure, withdraw in the classroom, and take courses for extrinsic rea-
sons. In contrast, engaged students enjoy the process of learning, seek knowledge for self-
improvement, and enjoy sharing ideas (intrinsic motivation), while, achievement oriented stu-
dents put in effort to excel and enjoy outperforming others (extrinsic motivation). Students with 
higher levels of Openness and Extraversion were more engaged in learning, with Openness ex-
plaining the most variance. This suggests that students who are sociable and enjoy exposure to 
new ideas are likely to be engaged in the educational experiences and may benefit from discus-
sion and interactive learning. 

H7. Openness has a significantly positive and direct effect on Perceived Enjoyment. 

Students who were more conscientious, neurotic, and open to experience (Openness) scored high-
er on achievement (extrinsic motivation) with Conscientiousness explaining the most variance. 
These results suggest that students who are responsible and intellectually curious may be more 
achievement oriented, hard-working, and competitive.  

H8. Openness has a significantly positive and direct effect on Perceived Usefulness. 
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The SEM analysis by Devaraj et al. (2008) indicated a statistically significant and positive rela-
tionship between Openness and intention to use technology. Devaraj et al. (2008) state that, de-
spite initial TRA-based work that presented personality as an external variable that might affect 
intention to use only through usefulness and ease-of-use, the research found evidence that certain 
aspects of personality might have a more direct impact on intention to use technology as well. 

H9. Openness has a significantly positive and direct effect on Behavioral Intention. 

Extraversion (EX) 
Extraversion is the degree to which an individual is talkative, full of energy, and emotionally ex-
pressive (John & Srivastava, 1999). Those high in Extraversion are social, active, and outgoing, 
and place a high value on close and warm interpersonal relationships (Watson & Clark, 1997). 
Extraverts are more interested in the quantity rather than the quality of relationships, resulting in 
an individual being more willing to trust in order to attain more and more relationships to satisfy 
his/her need for interpersonal interactions (Jacques et al., 2009). 

Wang et al. (2010) found Extraversion to have a direct positive effect on Perceived Enjoyment of 
blogging and an indirect positive effect on behavioral intention to blog which is in line with the 
work of Amichai-Hamburger and Ben-Artzi (2003), who found that Extraversion was positively 
associated with the use of either information or leisure services in the Internet. Extrovert universi-
ty students who are sociable are more likely to share online entertainment knowledge in order to 
seek company and desired excitement (Teh et al., 2011). 

Komarraju and Karau (2005) found that students with higher levels of Openness and Extraversion 
were more engaged (intrinsically motivated) in learning. This suggests that students who are so-
ciable and enjoy exposure to new ideas are likely to be engaged in the educational experience and 
may benefit from discussion and interactive learning. It is interesting to note that sociability may 
lead students to be both more involved in the learning processes and more concerned with social 
and economic consequences of learning. 

H10. Extraversion has a significantly positive and direct effect on Perceived Enjoyment. 

Devaraj et al. (2008) found statistical support for the important role of Extraversion in moderating 
the relationship between Subjective Norms and intention to use technology, such that, the rela-
tionship is stronger for extroverts. 

H11. Extraversion has a significantly positive and direct effect on Subjective Norms. 

Neuroticism (NE) 
The thought of using new technology or familiar technology in new ways makes the neurotic in-
dividual avoid such situations where there is uncertainty in outcomes (Jacques et al., 2009). 
Jacques et al. (2009) found Neuroticism to negatively correlate with Intention to use virtual reali-
ty teams, which is mediated by technology communication anxiety. Lauriola and Levin (2001) 
found that subjects who scored high on Neuroticism were less likely to take risk to achieve a gain 
however Neuroticism positively weighed on risk-taking to avoid a loss and was very close to sta-
tistical significance when controlling for demographics. 

It was found by Devaraj et al. (2008) that Neuroticism is negatively associated with beliefs about 
the Perceived Usefulness of technology. Neuroticism is reflected in a negative reaction to both 
life and work situations, and this will generalize to beliefs about the perceived usefulness of tech-
nology. Neurotic personalities are likely to view technological advances in their work as threaten-
ing and stressful and to have generally negative thought processes when considering technologi-
cal advances (Devaraj et al., 2008). 



Determinants of Intention to Use eLearning 

310 

Komarraju and Karau (2005) found that avoidance (an academic motive) was positively related 
with both Neuroticism and Extraversion, with Neuroticism explaining the most variance. These 
results may suggest that neurotic students tend to avoid many aspects of academic life and view 
education as a means to an end rather than an intrinsically fulfilling enterprise. However students 
who were more Conscientious, Neurotic, and open to experience scored higher on achievement 
(an academic motive) with Conscientiousness explaining the most variance. When viewed along 
with the fact that Neuroticism positively weighed on risk-taking to avoid a loss (Lauriola & Lev-
in, 2001), we draw the conclusion that neurotic individuals will engage in an activity when they 
are challenged. 

McElroy et al. (2007) found that Neuroticism is a strong predictor of e-selling, which adds to the 
explanation for Internet use variance, even though, it is just below the conventional standard of 
statistical significance. Seeking information, socializing, and selling goods online may enable 
neurotic people to escape the stress of face-to-face interaction (McElroy et al., 2007). This find-
ing is in line with Amiel & Sargent (2004), which states that neurotic people spend extensive time 
on the Internet seeking to gain a sense of belonging.  

Teh et al. (2011) found that university students with higher levels of Neuroticism have a more 
favorable attitude towards online entertainment knowledge sharing. One explanation provided for 
this finding is that the Internet provides a platform for the neurotic students to feel secure enough 
to share online entertainment knowledge and socialize with other members in order to improve 
their emotional stability. This is also consistent with Amichai-Hamburger and Ben-Artzi (2000), 
in which, Neuroticism was positively related to the use of social services (e.g., chatting and par-
ticipating in forums) on the Internet. Similarly, Guadagno, Okdie, and Eno (2008) found that 
people who are high in Neuroticism are likely to be bloggers who express personal content using 
a blog, a new form of online self-presentation and self-expression. 

A neurotic individual might see eLearning as an opportunity to avoid social interactions that 
he/she might have to engage in a traditional classroom situation. They would find eLearning use-
ful for learning, interacting, discussing, and expressing themselves without going through the ex-
perience of face-to-face communication and interaction.  

H12. Neuroticism has a significantly positive direct effect on Perceived Usefulness. 

Agreeableness (AG) 
Agreeableness is the degree to which an individual is helpful and unselfish with others, has a for-
giving nature, and is generally trusting. Agreeable individuals tend to get along well with a varie-
ty of others and tend to trust others more quickly (Jacques et al., 2009). Agreeableness represents 
a person’s sensitivity to and consideration toward the thoughts and opinions of others (Devaraj et 
al., 2008). 

The agreeable personality is described as being kind, considerate, likable, helpful, and coopera-
tive (Graziano & Eisenberg, 1997). Agreeableness is the degree to which an individual is helpful 
and unselfish with others, has a forgiving nature, and is generally trusting (John & Srivastava, 
1999). Meta-analytic results suggest that Agreeableness has significant predictive validity in jobs 
involving considerable interpersonal interaction and teamwork, especially when the interaction 
involves helping and cooperating with others (Barrick et al., 2001). Farsides and Woodfield 
(2003) state that Agreeableness was the only personality trait to be positively associated with the 
verbal IQ measure, and if one had to pick a single proxy for a combination of intelligence and 
motivation it would probably be Agreeableness. Agreeableness was observed to be a direct ante-
cedent of Perceived Enjoyment, and an indirect determinant of blogging intention (Wang et al., 
2010).  

H13. Agreeableness has a significantly positive and direct effect on Perceived Enjoyment. 
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Devaraj et al. (2008) found support for Agreeableness being positively associated with beliefs 
about the Perceived Usefulness of technology. Agreeable personalities are more likely to be ac-
commodating and cooperative when asked to consider a new technology, and to focus more on 
positive and cooperative dimensions of the technology rather than those elements that may be less 
facilitative of performance (Devaraj et al., 2008).  

H14. Agreeableness has a significantly positive and direct effect on Perceived Usefulness. 

Social influence has been shown to play an important role in the technology acceptance process 
(Malhotra & Galletta, 2005; Venkatesh & Morris, 2000). Image is another social influence con-
cept which refers to the extent to which an innovation is perceived as enhancing one’s status in a 
social system (Moore & Bensbasat, 1991; Venkatesh & Davis, 2000). Both Subjective Norms and 
image are important determinants of behavioral intention because they reflect the influence of 
others and the importance of having others to think positively of us (Devaraj et al., 2008). 
Devaraj et al. (2008) found support for Agreeableness moderating the relationship between Sub-
jective Norms and intentions to use the technology such that the relationship is stronger for indi-
viduals with higher Agreeableness.  

H15. Agreeableness has a significantly positive and direct effect on Subjective Norms. 

Conscientiousness (CS) 
The conscientious individual finds it more difficult to trust in others in a team environment for 
fear of other people’s unreliable behavior reflecting on him/her. The conscientious individual pre-
fers to work alone when he/she knows that his/her outcomes will be evaluated by others (Jacques 
et al., 2009). People with a highly conscientious personality will be more likely to carefully con-
sider ways in which the use of technology will allow them to be more efficient and perform at a 
higher level at work. If this processing results in positive beliefs about the technology – that the 
technology will facilitate effective job performance – then, Conscientiousness will magnify those 
beliefs and increase behavioral intentions (Devaraj et al., 2008). Landers and Lounsbury (2004) 
found that Conscientiousness was positively associated with relative Internet usage for academic 
purposes, but negatively associated with relative Internet usage for leisure functions. Wang et al. 
(2010) found Conscientiousness to have a significant negative influence on Perceived Enjoyment, 
which in turn was a determinant of blogging intention.  

H16. Conscientiousness has a significantly negative and direct effect on Perceived Enjoyment. 

Devaraj et al. (2008) observed support for Conscientiousness moderating the relationship between 
Perceived Usefulness of technology and intentions to use the technology such that the relation-
ship is stronger for individuals with higher Conscientiousness. A conscientious individual might 
find the conveniences of eLearning such as time saving, flexible learning, and lone learning use-
ful. 

H17. Conscientiousness has a significantly positive and direct effect on Perceived Usefulness. 

Conscientious people are intrinsically motivated to succeed, therefore they will carefully consider 
and weigh the opinions of trustworthy others as they consider whether or not to use a new tech-
nology. If conscientious personalities think that significant others believe that the technology 
should be used, they will form stronger intentions to use the technology (Devaraj et al., 2008). 

H18. Conscientiousness has a significantly positive and direct effect on Subjective Norms. 

Computer Self-Efficacy (CSE) 
The TAM perspective focuses almost exclusively on beliefs about the technology and the out-
comes of using it, whereas Social Cognitive Theory (SCT) includes other beliefs that might influ-
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ence behavior, independent of perceived outcomes. Self-efficacy is the belief that one has the ca-
pability to perform a particular behavior, and it is an important concept in SCT (Gong et al., 
2004). 

Computer Self-Efficacy refers to individuals’ judgment of their capabilities to use computers in 
diverse situations (Compeau & Higgins, 1995). Previous IT acceptance research results have con-
firmed the critical role that Computer Self-Efficacy plays in understanding individual responses 
to information technology (Agarwal, Sambamurthy, & Stair, 2000; Chau, 2001; Igbaria & Iivari, 
1995; Johnson, & and Marakas, 2000). 

Individuals with a weak sense of Computer Self-Efficacy will be frustrated more easily by obsta-
cles to their performance and will respond by lowering their perceptions of their capability of us-
ing a computer or information technology. Conversely, individuals with a strong sense of Com-
puter Self-Efficacy will not be deterred easily by difficult problems and will persist with their 
efforts, with the result that they are more likely to overcome whatever obstacle that they confront 
(Compeau & Higgins, 1995). Gong et al. (2004) found that Computer Self-Efficacy showed 
strong positive effect on Perceived Ease of Use about web-based learning systems. 

H19. Computer Self-Efficacy has a significantly positive and direct effect on Perceived Ease of 
Use. 

Theoretical Model 
Based on prior studies the model shown in Figure 2 was developed. The model includes six exog-
enous independent variables belonging to the Individual Differences category, four mediating 
variables belonging to the belief category, and finally the dependent endogenous variable, Behav-
ioral Intention. Each of the 11 variables is a latent variable measured with more than one indica-
tor as described in Table 1. All of the research hypotheses identified in the literature review are 
noted as causal relationships among the variables in the model. It is not claimed that all possible 
variables or causes and effects are included in the proposed theoretical model but as shown in the 
literature review there is a strong theoretical support for the variables and cause and effect rela-
tionships that are included in the model. 

 
All of the model variables in Figure 2 are latent variables measured with the indicators and meas-
uring instruments shown in Table 1. Each indicator is measured on a 5 point Likert scale and the 
measures are treated as interval scale measures in analyses. 

Individual 
Differences Beliefs Behavior

Personality Traits

Computer Self-
Efficacy

Perceived Enjoyment

Perceived Usefulness

Perceived Ease of 
Use

Subjective Norms

Motivation

Behavioral Intention

Extraversion

Conscientiousness 

Neuroticism

Openness 

Agreeableness

H19

H5H6

H10

H11

H16
H17

H18

H13 H14

H15

H7
H8 H9

H4

H2

H1

H12

H3

 
Figure 2: Theoretical Model 
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Table 1: Indicators and measuring instruments for latent model variables 

Variable (Symbol) Indicators 
Existing 

Measuring 
Instrument 

Variable (Symbol) Indicators 
Existing 

Measuring 
Instrument 

Computer Self-
Efficacy (CSE) CSE1- CSE10 Gong et al., 

2005 Extraversion (EX) EX1-EX7 Teh et al., 
2011 

Perceived Ease of 
Use (PEU) PEU1- PEU6 Gong et al., 

2005 
Conscientiousness 
(CS) CS1- CS9 Teh et al., 

2011 
Perceived Useful-
ness (PU) PU1- PU6 Gong et al., 

2005 Agreeableness (AG) AG1- AG8 Teh et al., 
2011 

Perceived Enjoy-
ment (PE) PE1- PE3 Fagan et al., 

2008 Openness (OP) OP1-OP7 Teh et al., 
2011 

Behavioural Inten-
tion (BI) BI1- BI6 Gong et al., 

2005 Neuroticism (NE) NE1-NE7 Teh et al., 
2011 

Subjective Norms 
(SN) SN1-SN4 Teh et al., 

2011 
   

Data Preparation and Preliminary Data Analysis 

Data Preparation 
The data from the 249 returned questionnaires were imported into a statistical work sheet (SPSS) 
and a random 10 percent (25) were checked for accuracy of data entry and no errors were found. 
No missing values for any of the model variables were found as the questionnaire system en-
forced the answering of all questions before it could be submitted. No questionnaires had to be 
removed from the sample because there were no outliers (i.e., 3 or more standard deviations from 
the mean). Consequently, the final sample size of 249 satisfied the minimum sample size of 240 
determined for the study. 

Principle component factor analysis was used to evaluate the construct (convergent and discrimi-
nant) validity of the measures of the indicators for the latent model variables and Cronbach alpha 
coefficients were used to examine their equivalence reliability. The results of these analysis in 
Appendix Tables A1 and A2 show a final set of indicators for each latent variable with satisfacto-
ry construct validity (i.e., indicators which have a loading of magnitude 0.4 or greater only on 
their associated latent variable with an eigenvalue of 1 or more (Straub, Boudreau, & Gefen, 
2004)). The only indicators removed due to cross loading were PU5 and PU6 for Perceived Use-
fulness. They were cross loading on to Perceived Ease of Use (PEU). The internal consistency 
reliability (equivalence reliability) of the indicators resulting from the factor analysis was deter-
mined using Cronbach alpha coefficients (i.e. indicators with a Cronbach alpha coefficient of at 
least 0.7 (George & Mallery, 2003)) and the results shown in Appendix Table A3. 

Descriptive Statistics for Model Variables 
The mean, standard deviation, skewness, and kurtosis for the model variables are displayed in 
Appendix Table A4. In addition to determining these statistics for the indicators of the latent vari-
ables, they were determined for each latent variable using a single measure for each latent varia-
ble that was determined for each respondent by finding the mean value they assigned to the indi-
cators for the latent variable. Based on the very acceptable construct validity and alpha coeffi-
cients for the latent variables, the single scale measures for the latent variables were considered to 
be good representations of these variables for the purpose of the descriptive analyses. 

It is noted from Appendix Table A4 that the magnitudes of skewness and kurtosis are within the 
acceptable limits of 3 and 7, respectively, recommended by Kline (2005) for the use of maximum 
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likelihood estimation in the subsequent SEM analyses. In particular, it is noted that measures for 
Neuroticism (NE) from the questionnaire are such that the larger the value of this variable the less 
the individual displays the negative characteristics associated with neuroticism. This interpreta-
tion of the measures of NE must be noted throughout the interpretation of the results of analyses 
presented in this study. 

Appendix Table A5 presents the correlation coefficients for the associations among the model 
variables. The highlighted coefficients are statistically significant at a level of 0.05 (2-tail). It is 
noted that all of the six exogenous variables (EX, AG, CS, NE, OP, and CSE) have significant 
correlations with each other. The shaded cells (Table A5) represent 17 significant positive corre-
lations each of which is associated with a proposed direct significant causal effect in the theoreti-
cal model. Although these significant correlations do not establish significant causal effects they 
do suggest that these effects may be significant when tested in the SEM analyses. However, it is 
seen that the two significant direct effects CS → PE and AG → PE, which are included in the 
theoretical model, are not associated with significant correlations shown in Appendix Table A5. 
This suggests that these causal effects may not be significant when tested in the SEM analyses. 
There are also 14 significant correlations between variables that are not represented by direct 
causal effects in the theoretical model. Taking into account of the temporal condition that A → B 
means that A precedes B in time it is plausible that 12 of the 14 correlations may be associated 
with additional causal effects that may be included in the model. These possible 12 additional 
causal effects are shown in Table 2. 

Table 2: Possible additional causal effects 
Possible Additional Effects Possible Additional Effects 

EX → PU 
EX → PEU 
EX → BI 

CSE → PE 
CSE → BI 
AG → BI 

NE → PEU 
NE → SN 
NE → BI 

CS → BI 
PEU → BI 
PE → PU 

Profile of Respondents 
The respondents represented 26 different countries with the majority of the respondents (83 per-
cent) residing in Thailand during their study. Most of the respondents (67 percent) had no prior 
experience with eLearning and most of those with no prior experience (64 percent) were females. 
Comparison of gender against prior experience with eLearning is shown in Table 3. In relation to 
the model variables, where there were significant differences between males and females, on av-
erage females were found to be more agreeable in nature than males but compared to the females 
the males enjoyed eLearning more, were less neurotic, were more open, had better computer 
skills, and expressed stronger intentions to use eLearning in the future.  Compared to respondents 
without prior eLearning experience, those who had prior experience were on average less neurot-
ic, more open, had better computer skills, and stronger intentions to use eLearning in the future. It 
is interesting to observe that there were more female respondents actually engaging in eLearning 
without any prior experience than males. 

Table 3: Comparison of gender with previous experience with eLearning 

Gender Previous Experience with eLearning Total Experienced  Not Experienced  
Female 31 107 138 
Male 50 61 111 
               Total 81 168 249 
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Each model variable was measured on a 5-point Likert scale ranging from 1 to 5. The value of 3 
represents a point on the scale where the respondent has a neutral response to the construct repre-
sented by the variable and 5 represents a very strong response to the construct represented by the 
variable. T-tests were conducted to determine the model variables with means that are significant-
ly different from 3 and 5, respectively. It was found that all of the means for the model variables 
are significantly greater than the neutral value of 3 and all of the means for the model variables 
are significantly less than 5 at a level of significance of 0.05. 

There is a statistically significant difference between the means for males and females especially 
for the six variables, Perceived Enjoyment, Agreeableness, Neuroticism, Openness, Computer 
Self-Efficacy and Behavioral Intention. For each of these six variables the mean value for males 
is significantly greater than the mean value for females with the exception of Agreeableness 
where the females are significantly more agreeable than the males. 

The comparison of respondents with and without prior eLearning experience show that those re-
spondents with prior experience have a significantly higher mean value for each of the four varia-
bles, Neuroticism, Openness, Computer Self-Efficacy, and Behavioral Intention. This suggests 
that those with good computer systems skills who are open to new experiences and show few 
signs of neuroticism act on their strong intentions to engage in further eLearning experiences. 

Model Analysis and Development 
The Structural Equation Modelling (SEM) analysis is used to answer research question 3, among 
the factors and relationships that affect an individual’s intention to study in an eLearning mode, 
which factors are the most important and which are the significant causal relationships. SEM is a 
statistical technique for testing and estimating causal (cause-effect) relations using a combination 
of statistical data and qualitative causal assumptions. A causal model is an abstract model that 
describes the causal mechanisms of a system. The model must express more than correlation be-
cause correlation does not imply causation. All of the analysis and development of causal models 
in this study used SEM techniques implemented with the AMOS 18 computer software following 
the guidance provided by Kline (2005). 

Table 4 shows the results of SEM analysis of the direct effects in the theoretical model. It can be 
seen from the Table 4 that there are seven (bolded) small direct effects that are not statistically 
significant at a level of 0.05 or less. 

Table 4: SEM analysis of the direct effects in the theoretical model 

Effect Unstandardized  
Estimate of Effect 

Statistical Significance of 
Unstandardized  

Estimate of Effect 

Standardized Es-
timate of Effect 

Magnitude of  
Standardized Es-
timate of Effect 

CSE → PEU .351 *** .394 Medium 
EX → SN .147 .148 .114 Medium 
CS → SN .155 .198 .114 Medium 
AG → SN .187 .128 .126 Medium 
PEU → PE .256 *** .223 Medium 
PEU → PU .632 *** .656 Large 
EX → PE .200  * .161 Medium 
CS → PE -.245 * -.186 Medium 
CS → PU .109 .132 .099 Small 
AG → PE .146 .221 .101 Medium 
AG → PU -.008 .916 -.007 Small 
SN → PU .154 *** .189 Medium 
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Effect Unstandardized  
Estimate of Effect 

Statistical Significance of 
Unstandardized  

Estimate of Effect 

Standardized Es-
timate of Effect 

Magnitude of  
Standardized Es-
timate of Effect 

OP → PE .069 .476 .055 Small 
OP → PU .028 .637 .026 Small 
NE → PU -.032 .570 -.034 Small 
PE → BI .076 .228 .066 Small 
PU → BI .504 *** .365 Medium 
SN → BI .478 *** .425 Medium 
OP → BI .057 .472 .039 Small 

Note: *, **, and *** represent statistical significance at levels of 0.5, 0.01, and 0.001, respectively. 

Table 5 shows the values of the range of fit statistics recommended by Kline (2005) for the theo-
retical model. The values indicate that the fit statistics GFI, AGFI, NFI, IFI, and CFI are not very 
satisfactory. This suggests that the proposed model may be improved by further development. For 
this reason further development of the theoretical model is to be made to find a final model with 
an improved fit statistic. 

Table 5: Fit statistics for the theoretical model 

Model N Nc NC (χ2/df) RMR GFI AGFI NFI IFI CFI RMSEA 
Theoretical 

Model 249 153 4053.077/2380 = 
1.703 0.041 0.694 0.671 0.778 0.895 0.894 0.053 

R2: 0.381for SN, 0.356 for PEU, 0.385 for PE, 0.511 for PU, and 0.414 for BI. 
Note:R2is the proportion of the variance for each endogenous variable that is explained by the causes. 
 
The 12 direct effects shown in Table 2 and the seven small and not statistically significant effects 
in Table 4 (SEM analysis of the direct effects in the theoretical model) were made optional effects 
in the theoretical model and the resulting hierarchy of 219 = 524,288 models was analyzed using 
the specification search facility in AMOS. Following the recommendation of Kline (2005) among 
these models the one with the smallest value for NC (Normed Chi-square) was selected as the 
final model which is shown in Figure 3 with the fit statistics in Table 6. 

Table 6: Fit statistics for the final model 

Model N Nc NC (χ2/df) RMR GFI AGFI NFI IFI CFI RMSEA 
Final 

Model 249 153 2427.312/1464 = 
1.658 0.038 0.924 0.910 0.911 0.914 0.914 0.035 

R2: 0.488 for SN, 0.378 for PEU, 0.433 for PE, 0.595 for PU, and 0.580 for BI. 
Note:R2is the proportion of the variance for each endogenous variable that is explained by the causes. 
 
Tables 5 and 6 provide evidence that the fit statistics of the final model are greatly improved 
compared to those for the theoretical model, and all of the direct effects are statistically signifi-
cant at a level of 0.05 or less. 

From Figure 3, it is noted that the final model does not include the two variables AG (Agreeable-
ness) and (OP) Openness and several direct effects in the theoretical model are not included. The 
final model includes the statistically significant but small direct effect CS (Conscientiousness) → 
PU (Perceived Usefulness), if this small effect is deleted the fit statistics are less satisfactory. Al-
so, very reasonable proportions (approximately 38 – 60 percent) of the variance of the endoge-
nous variables are explained by their causes. A direct effect from PE (Perceived Enjoyment) to BI 
(Behavioral Intention) is not significant in the final model which has the smallest value for NC. 
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Consequently, PE (Perceived Enjoyment) is considered to be a second dependent variable in addi-
tion to BI (Behavioral Intention) in the final model.   

 
The full details of all of effects in the final model are shown in Appendix Table A6 using the 
same format as in Figure 3 and variables on indirect paths are labeled. The determination of the 
statistical significance of effects and an interpretation of their magnitudes used the methods pro-
posed by Sobel (1986), Cohen & Cohen (1983) and Cohen (1988). The notations *, **, or *** are 
used with unstandardized effects to indicate statistical significance at a level of 0.05, 0.01, or 
0.001, respectively. Standardized effects are shown in parentheses with magnitudes classified as 
small (S), medium (M), or large (L) (Cohen, 1988). 

Discussion 
Table 7 shows the summary of the results of the 19 hypotheses that were tested. Only one hy-
pothesis failed to find any support at all. The rest of the 18 hypotheses were either fully or partial-
ly supported.  The findings are further discussed in the discussion section below. 

Table 7: Summary of the results of hypothesis testing. 

Hypothesis Supported Reference 

H1 Perceived Usefulness has a significant positive and direct 
effect on Behavioral Intention. Yes Lee et al., 2005;  

Wang, et al., 2010) 

H2 Perceived Enjoyment has a significant positive direct effect 
on Behavioral Intention. Partially Lee et al., 2005 

H3 Subjective Norms has a significant positive direct effect on 
Behavioral Intention. Yes 

Devaraj et al., 2008;  
Teh, et al., 2011;  
Schepers & Wetzel, 
2007 

H4 Subjective Norms has a significant positive direct effect on 
Perceived Usefulness. Yes Schepers & Wetzel, 

2007 

H5 Perceived Ease of Use has a significant positive direct effect 
on Perceived Enjoyment. Yes Lee et al., 2005 

H6 Perceived Ease of Use has a significant positive direct effect 
on Perceived Usefulness. Yes Lee et al., 2005 

H7 Openness has a significant positive direct effect on Perceived 
Enjoyment. Partially Komarraju & 

Karau, 2005 

Individual 
Differences Beliefs Behavior

Personality Traits

Computer Self-
Efficacy

Perceived Enjoyment

Perceived Usefulness

Perceived 
Ease of Use

Subjective Norms

Motivation

Behavioral Intention
Extraversion

Conscientiousness 

Neuroticism

0.303***(0.340M)

0.195*(0.147M)

0.634***(0.654L)
0.186*(0.148M)

-0.297**(-0.224M)

0.098*(0.088S)

0.223*(0.165M) 0.149***(0.182M)

0.394***(0.289M)

0.472***(0.422M)

0.186**(0.171M)

0.116*(0.101M)

0.224**(0.189M)

0.438***(0.426M)

Figure 3: Final model. 
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H8 Openness has a significant positive direct effect on Perceived 
Usefulness. Partially Komarraju & 

Karau, 2005 

H9 Openness has a significant positive direct effect on Behav-
ioral Intention. Partially Devaraj et al., 2008 

H10 Extraversion has a significant positive direct effect on Per-
ceived Enjoyment. Yes 

Wang et al. 2010;   
Komarraju & 
Karau, 2005 

H11 Extraversion has a significant positive direct effect on Sub-
jective Norms. Partially Devaraj et al., 2008 

H12 Neuroticism has a significant positive direct effect on Per-
ceived Usefulness. Partially 

Teh et al., 2011;  
Komarraju & 
Karau, 2005 

H13 Agreeableness has a significant positive direct effect on Per-
ceived Enjoyment. No Wang et al., 2010 

H14 Agreeableness has a significant positive direct effect on Per-
ceived Usefulness. Partially Devaraj et al., 2008 

H15 Agreeableness has a significant positive direct effect on Sub-
jective Norms. Partially Devaraj et al., 2008 

H16 Conscientiousness has a significant negative direct effect on 
Perceived Enjoyment. Yes Wang et al., 2010 

H17 Conscientiousness has a significant positive direct effect on 
Perceived Usefulness. Yes 

Devaraj et al., 2008;  
Komarraju & 
Karau, 2005 

H18 Conscientiousness has a significant positive direct effect on 
Subjective Norms. Yes Devaraj et al., 2008 

H19 Computer Self-Efficacy has a significant positive direct ef-
fect on Perceived Ease of Use. Yes Gong et al., 2005 

 

Interpretation of Causal Effects 
Table 8 shows the effects of exogenous variables on the intervening and the dependent variables, 
and the effect of intervening variables on dependent endogenous variables. It states if the relation 
is positive or negative, the magnitude of the relationship and if the effect is mainly direct or inter-
vening. 

Behavioral Intention to use eLearning as a mode of learning is strongest for individuals, in the 
following order of decreasing importance, who (1) perceive that people who are important to 
them think that they must engage in eLearning, (2) find eLearning to be easy to use and useful, 
and (3) believe that they have good computing skills. In terms of personality characteristics, in-
tention to use eLearning is strongest for individuals, in the following order of decreasing im-
portance, who (1) are responsible, reliable, hardworking and driven by the need for achievement, 
(2) are more emotionally stable, calm, and do not constantly experience negative feelings, and (3) 
are enthusiastic, talkative, assertive, and gregarious. 

Perceptions that eLearning systems are easy to use and that friends and family agree with the use 
of eLearning have mainly direct effects on intentions to engage in eLearning while perceptions of 
the usefulness of eLearning have only a direct positive effect on intentions. The effects of person-
ality traits and computer usage skills on intention are only indirect and positive.  
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Table 8: Summary based on the total of effects in the final model 

Variable 

Endogenous 
Intervening Dependent 

Perceived Ease 
of Use 

Perceived 
Usefulness 

Subjective 
Norms 

Perceived  
Enjoyment Behavioral Intention 

E
xo

ge
no

us
 

Conscientious-
ness Nil 

Positive,  
Medium,  

Mainly Direct 

Positive,  
Medium,  

Only Direct 

Negative,  
Medium,  

Only Direct 

Positive,  
Medium,  

Only Indirect 

Extraversion 
Positive,  
Medium,  

Only Direct 

Positive,  
Medium,  

Only Indirect 
Nil 

Positive, Medi-
um, Mainly Di-

rect 

Positive,  
Small,  

Only Indirect 

Computer 
Self-Efficacy 

Positive,  
Medium,  

Only Direct 

Positive,  
Medium,  

Only Indirect 
Nil 

Positive,  
Medium,  

Mainly Direct 

Positive,  
Medium,  

Only Indirect 

Neuroticism Nil 
Positive,  
Small,  

Only Indirect 

Positive,  
Medium,  

Only Direct 
Nil 

Positive,  
Small,  

Only Indirect 

E
nd

og
en

ou
s 

Perceived Ease 
of Use Nil 

Positive,  
Large,  

Only Direct 
Nil 

Positive,  
Medium,  

Only Direct 

Positive,  
Medium,  

Mainly Indirect 

Subjective 
Norms Nil 

Positive,  
Medium,  

Only Direct 
Nil Nil 

Positive,  
Medium,  

Mainly Direct 

Perceived 
Usefulness Nil Nil Nil Nil 

Positive,  
Medium,  

Only Direct 
 

Perceived Enjoyment is the extent to which engaging in eLearning is perceived to be enjoyable, 
apart from any performance consequences. The perception that using eLearning systems is enjoy-
able is strongest for individuals, in the following order of decreasing importance, who (1) have 
the capability to use a computer, (2) consider eLearning as a means to an end, and (3) perceive 
the use of the eLearning system to be free of effort. 

Interestingly, and as noted in previous studies the more organized, self-disciplined, and careful an 
individual is the less enjoyment they derive from using the eLearning system despite the outcome 
of its use. The perception that the eLearning system is easy to use as well as individual character-
istics such as enthusiasm, assertiveness, and degree of socialization have a positive, medium, 
mainly direct effect on perception of enjoyment. 

Perceived Usefulness is the degree to which an individual believes that using an eLearning sys-
tem enhances their learning performance. This perception is strongest for individuals, in the fol-
lowing order of decreasing importance, who (1) perceive the eLearning system to be easy to use, 
(2) judge their computer skills to be good, (3) value the opinions and suggestions of those close to 
them, (4) are achievement oriented, careful, and thorough, (5) are talkative, energetic, and enthu-
siastic, and (6) are emotionally stable and less reactive to stress. The perception that the system is 
easy to use is the strongest determinant of the Perceived Usefulness of eLearning systems.  

The only personality variable that exerts any direct effect of Perceived Usefulness is Conscien-
tiousness and it is a direct positive, but small effect. The effects of Extraversion and Computer 
Self-Efficacy on Perceived Usefulness are mediated by the perception of the ease of use of the 
eLearning system and the effects are positive and medium. It is noted that the indirect effect of 
the variable Perceived Ease of Use on Behavioral Intention through the intervening variable Per-
ceived Usefulness is greater in magnitude than the direct effect. This shows that Perceived Use-
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fulness has a significant mediating effect in the relationship between Perceived Ease of Use and 
Behavioral Intention. 

Perceived Ease of Use is the degree to which a person believes that using the eLearning system 
would be free from effort. This perception is strongest for individuals, in the following order of 
decreasing importance, who (1) judge their computer skills as good and (2) are talkative, energet-
ic, and enthusiastic. These effects are positive, medium, and direct. 

Subjective Norms refers to an individual’s perception that most people who are important to them 
think they should or should not engage in eLearning. The influences due to others is strongest for 
those who are dependable, organized, persevere, and are emotionally stable. These effects are 
positive, medium, and direct. 

Comparison with the Findings of Previous Studies 
As shown in Table 7 this study had found partial or full support for 18 of the research hypotheses 
that were derived from previous studies. Partially supported hypotheses are those for which sig-
nificant direct causal effects were not found but had significant correlations between the variables 
in the same direction as that specified in the hypothesis. All of the eight hypotheses that were par-
tially supported have a significant positive correlation. Two of the TAM relations tested (H1 and 
H6) were found to be significant as expected. All of the causal relationships hypothesized regard-
ing the effect of Subjective Norms were fully supported by the findings and are in line with the 
findings of Schepers & Wetzel (2007). The only hypothesis that has neither a causal effect nor a 
correlation is hypothesis H13. This contradicts the findings of Wang et al. (2010) that Agreeable-
ness has a significant positive direct effect on Perceived Enjoyment. The only personality trait 
variable that found support for all the hypotheses (H16, H17, H18) proposed was Conscientious-
ness. For hypothesis H17, the direct effect is statistically significant though it has a small magni-
tude. Conscientiousness is the single variable that influences the largest number of belief varia-
bles. 

New Results Not Reported in Previous Studies 
Table 9 presents new findings which have not been reported in previous studies. 

Table 9: New findings of direct significant medium effects 

Computer Self-Efficacy has a significant positive, direct, medium effect on Perceived Enjoyment 
Extraversion has a significant positive, direct, medium effect on  Perceived Ease of Use  
Neuroticism has a significant positive direct, medium, effect on Subjective Norms 
Perceived Usefulness has a significant mediating effect in the relationship between Perceived 
Ease of Use and Behavioral Intention. 
 

In relation to the new findings in Table 9: 

• The finding that individuals with well-developed computer skills find the use of the 
eLearning system to be enjoyable seems logical. Such individuals are likely to feel more 
comfortable and relaxed and thus find the use of the eLearning system to be enjoyable. 

• As the degree of Extraversion of an individual increases so does their level of interaction, 
stimulation, and capacity for enjoyment. Consequently, it is not surprising that this en-
hances their perception that the eLearning system is easy to use.  

• As the degree of Neuroticism decreases the level of an individual’s adjustment and emo-
tional stability increases, and it is not surprising that such individuals are likely to be in-
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creasingly receptive to the opinions of those close to them. This causal effect of Neuroti-
cism on Subjective Norms was present in the theoretical model presented by Devaraj et 
al. (2008). However no hypothesis was developed or tested to explain this relationship. 

Implications of the Findings 
Theoretical implications of the study are summarized by the hypotheses which are fully or partial-
ly supported by the findings as well as hypotheses for which there was no support (see Table 7). 
In addition, the new findings (Table 9) present theoretical relationships that require further exam-
ination. 

Table 10 describes practical objectives and associated actions derived from the final model. For 
each objective, the associated actions are ordered from the most effective first to the least effec-
tive last. Actions associated with small effects have not been included. Some actions are exam-
ined in more detail, as subsequent objectives, which appear later in the table.  

Table 10: Objectives and actions to increase the intention to use eLearning 

Objective Action Comment Associated Model 
Variable 

1. Primary Objective: In-
crease intention to study 
with eLearning 
 

1. Increase positive perceptions of 
eLearning among close associates of 
potential students. 

See 
Objective 

2. 
Subjective Norms 

2. Increase perceptions that the tech-
nical system is easy to use.  

See 
Objective 

3. 

Perceived Ease of 
Use 

3. Increase perceptions that the tech-
nical system is useful for studying. 

See 
Objective 

4 

Perceived Useful-
ness 

4. Increase the individual’s confi-
dence in their ability to use computer 
technology in diverse situations. 

- Computer Self-
Efficacy 

5. Pay increased attention to promot-
ing eLearning to those who are orga-
nized, self-disciplined, and careful. 

- Conscientiousness 

2. Increase positive percep-
tions of eLearning among 
close associates of potential 
students. 
 

1. Pay increased attention to promot-
ing eLearning to those who are well 
adjusted and emotionally stable.  

- Neuroticism 

2. Pay increased attention to promot-
ing eLearning to those who are orga-
nized, self-disciplined, and careful.  

- Conscientiousness 

3. Increase perceptions that 
the technical system is easy 
to use. 
 

1. Increase the individual’s confi-
dence in their ability to use computer 
technology in diverse situations. 

- Computer Self-
Efficacy 

2. Pay increased attention to promot-
ing eLearning to those who are enthu-
siastic, energetic, fun loving, and en-
joy using computers. 

- Extraversion 

4. Increase perceptions that 
the technical system is use-
ful for studying. 

1. Increase perceptions that the tech-
nical system is easy to use. 

See 
Objective 

3 

Perceived Ease of 
Use 
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Objective Action Comment Associated Model 
Variable 

 2. Increase the individual’s confi-
dence in their ability to use computer 
technology in diverse situations. 

- Computer Self-
Efficacy 

3. Increase positive perceptions of 
eLearning among close associates of 
potential eLearning students. 

See 
Objective 

2 
Subjective Norms 

4. Pay increased attention to promot-
ing eLearning to those who are orga-
nized, self-disciplined, and careful. 

- Conscientiousness 

5. Pay increased attention to promot-
ing eLearning to those who are enthu-
siastic, energetic, fun loving, and en-
joy using computers. 

- Extraversion 

 

Table 10 describes objectives and associated actions for the primary objective of increasing inten-
tions to study with eLearning. A similar table may be constructed easily from the detailed results 
for the analysis of the final model but this has not been done since the dependent variable of pri-
mary concern was Behavioral Intention. 

Limitations of the Study 
The limitations of the study are identified in relation to the various forms of reliability and validi-
ty that apply to the measurement of constructs and the overall research design and results.  

Measurement reliability and validity 
Measurement Reliability refers to the dependability or consistency of the measurement of a vari-
able. There are 3 types of measurement reliability: stability reliability, which examines the relia-
bility of measures across time; representative reliability, which examines the reliability of 
measures across different groups of subjects; and equivalence reliability, which examines the in-
ternal consistency with which a set of indicators measure a latent variable (Neuman, 2006).  

For stability and representative reliability no statistical analyses were used to assess these forms 
of measurement reliability, and this is normal for the cross-sectional research approach used in 
this study. However, wherever possible, existing measurements instruments reported in the litera-
ture were used to measure the variables, and these instruments have demonstrated both of these 
forms of reliability across studies conducted at different times, in different contexts, and with dif-
ferent subjects. Also, the responses in the pilot study were similar to those in the main survey. 
The assessment of equivalence (internal consistency) reliability used Cronbach’s alpha coeffi-
cients. As reported earlier all of these coefficients were excellent.  

Measurement Validity refers to how well an empirical indicator and the conceptual definition of 
the construct that the indicator is supposed to measure “fit” together. There are four main types of 
measurement validity: face validity, which considers how well the measurement of an indicator 
“makes sense” as a measure of the construct in the judgment of others; content validity, which 
examines how well the measures collected represent all the aspects of the conceptual definition of 
the construct; criterion validity (concurrent and predictive), which examines how well the meas-
ure of the indicator agrees with a preexisting measure and how well the measure predicts future 
events that are logically related to the construct being measured; and construct validity (conver-
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gent and discriminant), which examines how well a set of indicators for a construct measure that 
and only that construct (Neuman, 2006).  

With regard to face validity and content validity, this study selected variables based on their im-
portance in previous studies. Definitions of the variables from previous studies were used and 
existing measuring instruments were adopted that have been shown to produce measures that 
have satisfactory face and content validity. Also, a focus group was used to examine the variables 
included in the model, their definitions, their proposed relationships, and especially the question-
naire items designed to measure the variables. Actual measures for variables from previous stud-
ies were not available, and so the concurrent validity part of criterion validity was not assessed 
using statistical techniques and similarly no statistical assessment was made of the predictive va-
lidity part of criterion validity. However, there is evidence among the results of the analyses that 
the measures in the study have produced results that are in agreement with many of those reported 
in previous studies. The construct validity of the measures was assessed using factor analysis and 
this is explained in detail in Appendix Table A1. All of the latent model variables demonstrated 
satisfactory construct validity except for Perceived Usefulness (PU), where it was found that two 
of its indicators (PU5 and PU6) cross loaded significantly onto the variable Perceived Ease of 
Use and consequently these two indicators were removed from the set of indicators measuring 
Perceived Usefulness.   

Reliability and validity of the overall research design and results 
The Reliability of the Research Design used in the study and the results of the study can only be 
tested by other researchers repeating the study and this is strongly recommended.  

The Internal Validity of the research design assesses whether there are errors internal to the de-
sign of the research project. It is used primarily in experimental research design to examine pos-
sible errors or alternative explanations of results that arise despite attempts to institute controls 
(Neuman, 2006). This study was a cross-sectional field study and the design does not allow con-
trols to be introduced in the manner of experimental research. It was not proposed that all possi-
ble cause and effects were included in the theoretical model. Instead, the main variables and their 
associated causes and effects were derived from previous studies and formulated in a proposed 
theoretical model. Consequently, further studies may well examine other variables and causal 
effects which were not considered in this study and this is strongly recommended.  

External Validity is used mainly in experimental research design and addresses the extent to 
which the findings may be generalized from a specific setting and group of subjects to other set-
tings and groups (Neuman, 2006). This cross-sectional field study used a sample from the target 
population based on a 95 percent confidence level and a precision of 5 percent. Consequently, it 
is reasonable to conclude that the study will produce similar results to those obtained if it was 
repeated using other random samples of the same size and from the same target population.  

Statistical Validity refers to the appropriate use of statistical techniques (Neuman, 2006). The 
statistical techniques used in this study are described above in the data analysis and model devel-
opment sections. At first, preliminary analysis based on appropriate descriptive statistics was 
used. It addressed missing values, outliers, skewness, kurtosis, means, standard deviations, Prin-
cipal Component factor analysis, Cronbach’s alpha coefficients, t-tests, and correlation coeffi-
cients. These analyses were done using SPSS (version 19) software. Model development used 
Structural Equation Modelling (SEM) with maximum likelihood estimation implemented with the 
AMOS 18 software to test the proposed theoretical model in the form of a latent structured re-
gression model and to evaluate modifications to that model in order to arrive at a final parsimoni-
ous model. As recommended by Kline (2005) the final model was selected from a hierarchy of 
219 possible models based on the value of Normed Chi-square. A full analysis of the final model 
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included the calculation of the statistical significance and an interpretation of the magnitude of all 
of the effects. All of the techniques were used appropriately in accordance with requirements and 
conditions specified in the literature. 

Future Research 
It has already been noted in the preceding sections that in order to establish the external validity 
of the results of this study, there is a need for the study to be repeated. Further studies need to be 
done to verify the findings of this study, especially the new findings. Also, the construct validity 
of two indicator variables of Perceived Usefulness (PU5 and PU6) need to be further investigated. 

This research identified two dependent variables: Perceived Enjoyment and Behavioral Intention. 
It was found that in this study the model supported by the questionnaire data with the best fit sta-
tistics did not include an effect of Perceived Enjoyment on Behavioral Intention. This result was 
surprising and requires confirmation.  

Since the majority of the respondents resided in Thailand during their course using eLearning, 
further studies need to sample a less geographically homogenous group. Cross cultural compari-
sons and longitudinal studies need to be conducted in order to examine possible changes over 
time and cultural effects on the relative importance of determinants of eLearning usage. The find-
ing of Brahmasrene & Lee (2012) that there is a significant difference between the U.S sample 
and the Korean sample regarding the perceived usefulness of online learning system adds weight 
to this. Also, the largest adopters of eLearning are corporations, which find it useful in keeping 
their workforce up to date. The determinants of behavioral intention to engage in eLearning for 
this purpose could be different from that of the more general educational sector. Saadé, Kira, and 
Nebebe (2012) found that cognitive traits significantly mediate the impact of perceived usefulness 
on attitudes while using online learning tool. Of course, there may be other variables that could be 
included in the theoretical model and extending the study of eLearning in that way is strongly 
recommended. 

Conclusion 
Out of the total 19 hypothesis proposed by this research, 10 were totally and 8 were partially sup-
ported. The unsupported hypothesis: the relationship between Agreeableness and Perceived En-
joyment is positive though not significant. This research has also confirmed that the effects of 
individual differences on behavior are mediated through beliefs despite the suggestion by Devaraj 
et al. (2008) that there might exist a positive relationship between Openness and Intention to use 
technology. Out of the five personality trait variables only three: Extraversion, Conscientiousness, 
and Neuroticism seems to have a significant predictive power in the final causal model. Consci-
entiousness is the personality trait that affects the widest range of beliefs, both positively and na-
tively. Extraversion and Conscientiousness are the only personality variables influencing the orig-
inal TAM variables when it comes to eLearning intention. It is important to note that Neuroticism 
is measured in such a manner that a person getting a high score on Neuroticism is actually low in 
Neuroticism and vice-versa. The surprising finding of this study is the fact that there does not ex-
ist a significant relationship between Perceived Enjoyment and Behavioral Intention to engage in 
eLearning despite that most prior research (e.g., Saade et al., 2008; Venkatesh et al., 2002; Wang 
et al., 2010) findings supported it. It could be assumed from this study that the primary determi-
nants of eLearning usage at present are the extrinsic motivational factors such as Perceived Use-
fulness and Subjective Norms. 

Compared to the females, the males enjoyed eLearning more, were less neurotic, were more open, 
had better computer skills, and expressed stronger intentions to use eLearning in the future. Com-
pared to respondents without prior eLearning experience, those who had prior experience were on 
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average less neurotic, more open, had better computer skills, and had stronger intentions to use 
eLearning in the future. 

As the research had set out to do, it found some of the factors that determine an individual’s be-
havioral intention to use eLearning. Organizations that have implemented eLearning or that are 
interested in implementing it can now be aware of some of the factors that determine the ac-
ceptance of eLearning. It was identified that social opinion about eLearning is a critical determi-
nant that influences an individual’s intention to engage in eLearning. To improve the public opin-
ion regarding the usefulness of eLearning people must be familiarized with eLearning through 
advertisement and provided opportunities to use eLearning at educational institutions and at 
work. Providing opportunities for people to use eLearning systems will help improve their com-
puter self-efficacy, which is also an important factor in the use of eLearning. 

The perception regarding the ease of use of the system determines people’s willingness to use 
eLearning. Therefore systems that provide good user experiences and those that demand lower 
learning curves must be employed for eLearning. eLearning systems that are similar in user expe-
rience to Web 2.0 technologies such as wikis, blogs, podcasts, social networks, video-sharing, 
online document editing tools, and virtual worlds have been widely accepted and would be a good 
choice in this regard.  

Introducing eLearning to conscientious individuals would be more effective. They are more likely 
to consider ways in which the use of eLearning would allow them to be more efficient and per-
form better. This research has compared, classified and summarized several important models 
that have been used in technology acceptance and use research into a comprehensive model (Fig-
ure 1), so as to help and guide researchers in this field. 
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Appendix 

A1. Notated Questionnaire 
The study questionnaire has been abbreviated and notated to indicate the labels used for variables 
and indicators and their values.  

Section 1 

1. Your gender?   (GENDER)  Male (1)    Female (2) 

2. Have you used eLearning as a mode of learning before undertaking the master degree program 
at Assumption University?  (PREV)  

    Yes (1)    No (2) 

3. In which country did (do) you reside mainly while you completed (are completing) the master 
degree program by eLearning at Assumption 
University?  (LIVE)  ___________________________________  
 
In sections 2, 3, and 4 respondents answered on a measuring scale: Strongly Disagree (1), Disa-
gree (2), Neutral (3), Agree (4), and Strongly Agree (5). 

Section 2 

Indicator I see myself as someone who ...... Indicator I see myself as someone who ....... 

PE1 finds using a computer to be en-
joyable CS9 is not easily distracted 

PE2 finds using a computer is a pleas-
ant way to pass time NE1 is not depressed 

PE3 has fun using a computer NE2 is relaxed and handles stress well 

EX1 is talkative NE3 does not worry a lot 

EX2 is full of energy NE4 is emotionally stable and not easily upset 

EX3 is enthusiastic NE5 is not moody 

EX4 is not quiet NE6 remains calm in tense situations 

EX5 has an assertive personality NE7 hardly ever gets nervous  

EX6 is not shy and inhibited OP1 is original and comes up with new ideas 

EX7 is outgoing and sociable OP2 is curious about many different things 

http://wordnetweb.princeton.edu/perl/webwn?s=motivation
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AG1 rarely finds fault with others OP3 is ingenious and a deep thinker 

AG2 is helpful and unselfish with others OP4 has an active imagination 

AG3 rarely starts quarrels with others OP5 is inventive 

AG4 has a forgiving nature OP6 values artistic and aesthetic experiences 

AG5 is trusting OP7 is sophisticated in art, music, or literature 

AG6 is considerate and kind  CSE1 can work out how to use a computer sys-
tem without a lot of help from others  

AG7 is not rude to others CSE2 can learn quickly to use a new computer 
system 

AG8 likes to cooperate with others CSE3 feels confident in being able to download 
information from the Internet 

CS1 does a thorough job CSE4 does not need to consult manuals to be 
able to use a computer system  

CS2 is not careless CSE5 feels confident in using Internet search 
engines (e.g. Google and Yahoo) 

CS3 is a reliable worker CSE6 rarely needs to ask others for help when 
using computers  

CS4 is organized CSE7 feels comfortable when I am using the 
Internet 

CS5 is not lazy CSE8 feels confident about their ability to use 
computers 

CS6 perseveres until a task is finished CSE9 can teach myself how to use a computer 
system  

CS7 does things efficiently CSE10 can help others to use a computer  

CS8 makes plans and follows them 
through 

 

Section 3 

Indicator The technology system: Indicator The technology system: 

PU1 improved my learning performance PEU1 was easy for me to learn to use 

PU2 enables me to do my study more effi-
ciently  PEU2 made it easy to do what I wanted 

to do  

PU3 enables me to do my study more effec-
tively PEU3 was easy for me to interact with  

PU4 increases my productivity in studying PEU4 was flexible 

PU5 makes it easier for me to learn  PEU5 was easy to use 

PU6 was useful for my study PEU6 was “user friendly” 
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Indicator Statements about eLearning as a mode of learning and study: 

SN1 Most people who are important to me think that I should study in eLearning mode 

SN2 People whose opinions I value approve of me learning in eLearning mode 

SN3 My colleagues and friends think that eLearning is an appropriate mode of learning and 
study for me 

SN4 My family considers eLearning to be an appropriate mode of learning and study for me 

 

Section 4 

Indicator Statements about your intentions toward eLearning as a mode of study and 
learning in the future: 

BI1 I would be pleased to study in eLearning mode in the future 

BI2 I intend to engage in eLearning to improve my study performance as often as needed 

BI3 I intend to engage in eLearning routinely 

BI4 I intend to use the eLearning mode of study again 

BI5 I intend to use eLearning for future study or training 

BI6 I would seriously consider studying  in eLearning  mode again 
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Table A1: Factor Analysis (Rotated component matrix) 

Indicator Component (Latent Variable) 
CSE CS NE AG BI OP PEU EX SN PU PE 

CSE2 
CSE1 
CSE4 
CSE7 
CSE6 
CSE9 
CSE5 
CSE10 
CSE8 
CSE3 

.796 .064 .111 .018 .134 .223 .065 .105 .033 .145 .149 

.795 .025 .122 -.004 .115 .195 .067 .123 .050 .156 .163 

.791 .070 .162 .143 .058 .200 .087 .057 .080 .124 .153 

.779 .166 .108 .213 .055 .080 .127 .042 .037 .050 .227 

.777 .116 .067 .129 .069 .102 .108 .046 .085 .045 .190 

.777 .104 .105 .095 .148 .137 .111 .069 .024 .181 .241 

.775 .174 .060 .173 .106 .108 .189 .094 .105 .014 .155 

.770 .020 .144 .001 .142 .086 .124 .081 .075 .233 .279 

.763 .126 .081 .145 .076 .117 .141 .021 .046 .130 .261 

.743 .075 .095 .085 .137 .138 .168 .069 .028 .097 .198 
CS5 
CS3 
CS4 
CS6 
CS8 
CS7 
CS2 
CS1 
CS9 

.019 .760 .204 .118 .058 .029 .071 .119 .132 .019 .035 

.099 .759 .023 .248 .039 .181 .155 .124 .062 .052 .016 

.128 .756 .102 .180 -.044 .097 .002 .122 .093 .068 -.054 

.066 .736 .062 .236 .166 .090 .059 .164 .113 .160 .044 

.088 .722 .091 .100 .049 .089 -.050 .158 .014 .268 -.001 

.122 .720 .106 .173 .097 .076 .065 .272 .067 .174 -.003 

.098 .718 .184 .214 .112 .063 .145 .123 .090 -.066 .078 

.048 .706 .092 .227 .064 .189 .118 .195 .103 .119 -.028 

.139 .625 .356 .118 -.002 .189 .016 .094 .011 .075 -.009 
NE4 
NE3 
NE5 
NE2 
NE7 
NE6 
NE1 

.103 .089 .845 .202 .100 .098 .038 .065 .121 .044 .019 

.110 .038 .828 .125 .022 .080 .050 .125 .098 .023 -.083 

.045 .095 .822 .177 .142 .089 -.009 .139 .136 .075 .044 

.078 .071 .814 .080 -.002 .101 .010 .173 .081 -.018 .026 

.094 .139 .773 .084 .152 .177 -.017 .158 -.035 .061 .037 

.080 .119 .759 .157 .061 .166 -.006 .108 .119 .120 .052 

.112 .288 .709 .165 .015 .152 .130 .143 .098 -.079 .048 
AG5 
AG3 
AG7 
AG6 
AG4 
AG1 
AG2 
AG8 

.060 .149 .066 .830 .049 -.007 .013 .051 .044 .096 .069 

.106 .102 .203 .784 .009 .019 .080 .004 .151 .006 .061 

.077 .131 .139 .782 .064 .030 .108 .080 .052 .087 .045 

.114 .197 .029 .779 .103 .049 .090 .141 -.020 .102 .100 

.088 .110 .241 .744 .067 .092 .032 .114 .114 .018 .088 

.090 .104 .212 .707 .028 .106 -.014 .057 .130 .102 .036 

.099 .374 .066 .645 .110 .046 .131 .186 .006 .019 -.027 

.022 .261 .154 .624 .109 .132 .075 .231 .094 .116 -.038 
BI4 
BI5 
BI1 
BI6 
BI3 
BI2 

.078 .003 .042 .037 .878 .038 .168 .019 .222 .191 .046 

.112 .027 .022 .041 .857 .073 .136 .078 .211 .197 .095 

.046 .055 .047 .068 .848 .040 .144 .042 .228 .215 .071 

.086 .072 .050 .081 .839 .036 .145 .055 .267 .179 .094 

.107 .028 .120 .042 .792 -.004 .202 .014 .300 .193 .054 

.080 .067 .117 .072 .782 -.012 .187 .010 .308 .252 .039 
OP5 
OP4 
OP7 
OP3 
OP1 
OP6 
OP2 

.066 .074 .165 .005 .044 .825 .104 .165 .088 .074 .068 

.163 .095 .043 .000 .091 .817 .072 .121 .038 .182 .022 

.041 .048 .013 -.025 -.046 .768 .095 .070 .010 .113 .175 

.157 .065 .087 .091 .069 .765 .062 .232 -.012 .045 .081 

.133 .096 .186 .055 .027 .763 .037 .185 -.028 .068 -.070 

.103 .080 .212 .088 -.006 .751 .103 .063 .064 .060 .071 

.142 .159 .103 .143 .083 .717 .134 .152 -.066 -.003 .033 
PEU4 
PEU5 
PEU6 

.064 .070 -.070 .071 .114 .092 .821 .023 .135 .248 .056 

.140 .042 .077 .038 .187 .116 .818 .065 .098 .287 .077 

.119 .069 .096 .003 .186 .044 .800 .084 .113 .241 .075 
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PEU2 
PEU3 
PEU1 

.074 .012 -.019 .055 .175 .061 .776 .078 .125 .349 .099 

.090 .079 .019 .073 .116 .128 .744 .072 .174 .331 .173 

.100 -.008 -.001 .078 .196 .114 .742 .065 .136 .282 .160 
EX1 
EX4 
EX2 
EX3 
EX7 
EX6 
EX5 

.014 .072 .019 .007 .026 .082 .042 .838 .028 .079 .211 

.073 .058 .067 .063 -.067 .147 .121 .820 .046 .047 .002 

.006 .247 .088 .199 .057 .086 -.004 .733 .054 .166 .093 

.059 .263 .105 .151 .055 .107 .106 .727 .078 .145 .092 

.010 .032 .161 .089 .024 .174 .046 .723 .060 .087 .079 

.068 .107 .273 .081 .114 .171 -.050 .698 .153 -.020 .023 

.126 .176 .178 .047 .119 .205 .181 .695 .067 -.003 .016 
SN3 
SN4 
SN2 
SN1 

.016 .067 .048 .025 .187 -.016 .114 .047 .857 .087 .004 

.018 .037 .070 .058 .219 -.073 .142 .036 .854 .082 -.039 

.031 .045 .074 .052 .241 .062 .106 .096 .848 .122 .040 

.005 .033 .070 .056 .247 -.007 .047 .035 .843 .185 .064 
PU2 
PU3 
PU1 
PU4 

.092 .071 .034 .016 .195 .025 .297 .072 .178 .830 .090 

.108 .067 .014 .021 .213 .038 .333 .067 .180 .805 .065 

.056 .033 -.026 .056 .262 .100 .352 .061 .098 .754 .075 

.051 .081 -.008 .122 .253 .127 .398 .035 .167 .715 .056 
PE2 
PE1 
PE3 

.108 -.051 -.081 .018 -.011 .073 .133 .021 .030 .040 .906 

.172 -.061 .014 .053 .086 -.001 .085 .093 -.016 -.006 .894 

.179 -.009 .012 -.014 .043 .005 -.009 .068 .005 .093 .892 
 

Table A2: Total variance explained 

Component 
(Latent Varia-

ble) 

Initial Eigenvalues Rotation Sums of Squared Loadings 

Total Percentage of 
Variance 

Cumulative 
Percent Total Percentage 

of Variance 
Cumulative 

Percent 
CSE 19.216 27.064 27.064 6.578 9.265 9.265 
CS 7.374 10.386 37.450 5.593 7.878 17.143 
NE 5.595 7.880 45.330 5.341 7.523 24.666 
AG 4.130 5.818 51.148 5.198 7.321 31.986 
BI 3.845 5.415 56.563 5.112 7.200 39.187 
OP 2.884 4.061 60.624 4.957 6.981 46.168 

PEU 2.776 3.910 64.535 4.831 6.804 52.972 
EX 2.408 3.392 67.926 4.724 6.654 59.626 
SN 1.832 2.580 70.506 3.811 5.367 64.993 
PU 1.799 2.533 73.039 3.808 5.363 70.356 
PE 1.258 1.771 74.811 3.163 4.455 74.811 

Notes: (a)Extraction Method: Principal Component Analysis, Rotation Method:Equamax with Kaiser 
Normalization, Rotation converged in 9 iterations (b)Kaiser-Meyer-Olkin Measure of Sampling Adequacy 
0.903, (c)Bartlett's Test of Sphericity (Approx. Chi-Square16456.592, Degrees of Freedom  2485, Sig. 
0.000),  (e) Components with eigenvalues less than 1 are not shown. 

 

Table A3: Cronbach alpha coefficients 

Latent Variable (Indicators) Alpha Latent Variable (Indicators) Alpha 
CSE (CSE1 –10) 0.961 PEU (PEU1 – 6) 0.956 
CS (CS1 – 9) 0.930 EX (EX1 – 7) 0.910 
NE (NE1 – 7) 0.936 SN (SN1 – 4) 0.924 
AG (AG1 – 8) 0.919 PU (PU1 – 4) 0.939 
BI (BI1 – 6) 0.966 PE (PE1 – 3) 0.913 
OP (OP1 – 7) 0.919 
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Table A4: Descriptive statistics for model variables 

Variable (Indicators) Mean Standard Deviation Skewness Kurtosis 
Perceived Enjoyment (PE) 4.0696 .71690 -.572 .288 
PE1 4.17 .715 -.526 -.006 
PE2 3.99 .821 -.640 .305 
PE3 4.05 .794 -.483 -.054 
Extraversion (EX) 3.65 .572 .071 -.049 
EX1 3.51 .763 .337 -.354 
EX2 3.76 .693 -.087 -.213 
EX3 3.84 .659 -.158 -.006 
EX4 3.63 .751 -.079 -.308 
EX5 3.60 .678 .383 -.441 
EX6 3.63 .702 -.036 -.227 
EX7 3.61 .727 -.073 -.248 
Agreeableness (AG) 3.98 .536 -.434 .209 
AG1 3.71 .614 -.042 -.192 
AG2 4.03 .612 -.228 .445 
AG3 3.86 .698 -.154 -.193 
AG4 3.91 .678 -.203 -.046 
AG5 4.07 .724 -.554 .362 
AG6 4.13 .684 -.397 .000 
AG7 4.10 .714 -.350 -.338 
AG8 4.03 .628 -.319 .577 
Conscientiousness (CS) 3.92 .532 -.093 .055 
CS1 4.01 .632 -.106 -.151 
CS2 3.77 .718 -.221 .279 
CS3 4.12 .623 -.390 .759 
CS4 4.02 .660 -.102 -.413 
CS5 3.85 .713 -.239 .301 
CS6 4.05 .679 -.142 -.560 
CS7 4.00 .599 -.226 .582 
CS8 3.90 .652 -.158 .003 
CS9 3.58 .714 -.259 .248 
Neuroticism (NE) 3.52 .624 -.421 .798 
NE1 3.59 .736 -.285 .519 
NE2 3.55 .689 -.331 .326 
NE3 3.39 .776 -.227 .000 
NE4 3.52 .794 -.231 -.158 
NE5 3.58 .753 -.269 .084 
NE6 3.63 .673 -.430 .593 
NE7 3.40 .712 -.141 .046 
Openness (OP) 3.77 .573 .032 -.103 
OP1 3.83 .683 -.151 -.109 
OP2 3.88 .710 -.224 -.125 
OP3 3.78 .702 .119 -.595 
OP4 3.83 .681 -.240 .072 
OP5 3.64 .711 .111 -.364 
OP6 3.74 .684 -.072 -.197 
OP7 3.69 .722 .089 -.437 
Computer Self-Efficacy (CSE) 4.03 .624 -.245 -.353 
CSE1 3.89 .746 -.291 -.180 
CSE2 3.91 .759 -.290 -.272 
CSE3 4.02 .710 -.165 -.596 
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CSE4 3.86 .764 -.077 -.627 
CSE5 4.25 .662 -.490 .013 
CSE6 3.93 .759 -.214 -.480 
CSE7 4.26 .635 -.377 -.199 
CSE8 4.08 .679 -.256 -.282 
CSE9 4.07 .748 -.352 -.473 
CSE10 4.00 .791 -.338 -.516 
Perceived Usefulness (PU) 4.15 .638 -.626 .920 
PU1 4.16 .679 -.449 .097 
PU2 4.17 .700 -.820 1.688 
PU3 4.19 .666 -.646 .957 
PU4 4.08 .727 -.384 -.268 
Perceived Ease of Use (PEU) 4.16 .608 -.510 .653 
PEU1 4.19 .672 -.564 .531 
PEU2 4.17 .692 -.751 1.543 
PEU3 4.07 .701 -.378 -.019 
PEU4 4.18 .698 -.478 -.081 
PEU5 4.19 .654 -.476 .409 
PEU6 4.15 .694 -.426 -.085 
Subjective Norms (SN) 3.66 .708 -.287 .799 
SN1 3.56 .831 -.051 -.124 
SN2 3.73 .766 -.360 .496 
SN3 3.63 .767 -.284 .361 
SN4 3.72 .772 -.325 .410 
Behavioral Intention  (BI) 3.84 .782 -.197 -.453 
BI1 3.96 .851 -.517 .064 
BI2 3.90 .801 -.188 -.657 
BI3 3.76 .821 -.066 -.674 
BI4 3.80 .857 -.183 -.514 
BI5 3.85 .836 -.339 -.244 
BI6 3.74 .910 -.147 -.707 

 
Table A5: Correlations among model variables 

Model Variables PE EX AG CS NE OP CSE PU PEU SN 

Perceived Enjoyment (PE) 1          

Extraversion (EX) .167 1 

Agreeableness (AG) .100 .336 1 

Conscientiousness (CS) .022 .437 .512 1 

Neuroticism (NE) .039 .379 .409 .407 1 

Openness (OP) .135 .403 .233 .337 .346 1 

Computer Self-Efficacy (CSE) .402 .268 .314 .326 .312 .378 1 

Perceived Usefulness (PU) .177 .238 .232 .272 .136 .249 .335 1 

Perceived Ease of Use (PEU) .231 .241 .233 .242 .146 .279 .363 .704 1 

Subjective Norms (SN) .057 .193 .208 .213 .224 .076 .171 .386 .343 1 

Behavioral Intention  (BI) .148 .188 .232 .225 .222 .157 .312 .550 .466 .547 
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Table A6: Analysis of the final model 

Variable Effect 
Endogenous 

Intervening Dependent 
Perceived Ease of 

Use (PEU) 
Perceived Useful-

ness (PU) 
Subjective 

Norms (SN) 
Perceived Enjoy-

ment (PE) 
Behavioral Inten-

tion (BI) 

E
xo

ge
no

us
 

Conscientiousness 
(CS) 

Direct Nil 0.098*(0.088S) 0.223*(0.165M) - 0.297**(- 
0.224M) Nil 

Indirect Nil CS-SN-PU 
0.033*(0.030S) Nil Nil 

CS-PU-BI 
0.039*(0.025S) 

CS-SN-BI 
0.105*(0.070S) 
CS-SN-PU-BI 
0.013*(0.009S) 

Total 
Indirect 

Nil 0.033*(0.030S) Nil Nil 0.157*(0.104M) 

Total Nil 0.131*(0.118M) 0.223*(0.165M) - 0.297**(- 
0.224M) 0.157*(0.104M) 

Extraversion 
(EX) 

Direct 0.186**(0.171M) Nil Nil 0.186*(0.148M) Nil 

Indirect Nil EX-PEU-PU 
0.118**(0.112M) Nil EX-PEU-PE 

0.022*(0.017S) 
EX-PEU-BI 

0.036*(0.025S) 
Total 
Indirect 

Nil 0.118**(0.112M) Nil 0.022*(0.017S) 0.036*(0.025S) 

Total 0.186**(0.171M) 0.118**(0.112M) Nil 0.208*(0.165M) 0.036*(0.025S) 

Computer 
Self-Efficacy 

(CSE) 

Direct 0.303***(0.340M) Nil Nil 0.438***(0.426M) Nil 

Indirect Nil CSE-PEU-PU 
0.192**(0.222M) Nil CSE-PEU-PE 

0.035*(0.034S) 

CSE-PEU-BI 
0.060*(0.050S) 

CSE-PEU-PU-BI 
0.076***(0.064S) 

Total 
Indirect 

Nil 0.192**(0.222M) Nil 0.035*(0.034S) 0.136*(0.114M) 

Total 0.303***(0.340M) 0.192**(0.222M) Nil 0.473*(0.460M) 0.136*(0.114M) 

Neuroticism 
(NE) 

Direct Nil Nil 0.224**(0.189M) Nil Nil 

Indirect Nil NE-SN-PU 
0.033**(0.034S) Nil N il 

NE-SN-BI 
0.106**(0.080S) 
NE-SN-PU-BI 

0.013**(0.010S) 
Total 
Indirect 

Nil 0.033**(0.034S) Nil Nil 0.119**(0.090S) 

Total Nil 0.033**(0.034S) 0.224**(0.189M) Nil 0.119**(0.090S) 

E
nd

og
en

ou
s 

Perceived Ease 
of Use 
(PEU) 

Direct Nil 0.634***(0.654L) Nil 0.116*(0.101M) 0.195*(0.147M) 

Indirect Nil Nil Nil Nil PEU-PU-BI 
0.134***(0.189M) 

Total 
Indirect 

Nil Nil Nil Nil 0.134***(0.189M) 

Total Nil 0.634***(0.654L) Nil 0.116*(0.101M) 0.329***(0.336M) 

Subjective 
Norms 
(SN) 

Direct Nil 0.149***(0.182M) Nil Nil 0.472***(0.422M) 

Indirect Nil Nil Nil Nil SN-PU-BI 
0.059***(0.053S) 

Total 
Indirect 

Nil Nil Nil Nil 0.059***(0.053S) 

Total Nil 0.149***(0.182M) Nil Nil 0.531***(0.475M) 

Perceived 
Usefulness 

(PU) 

Direct Nil Nil Nil Nil 0.394***(0.289M) 
Indirect Nil Nil Nil Nil Nil 
Total 
Indirect 

Nil Nil Nil Nil Nil 

Total Nil Nil Nil Nil 0.394***(0.289M) 
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