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Abstract 
The efforts of educators in the last three decades have, among other things, focused on the use of 
information technology (IT) in education. It has become commonplace to view information sys-
tems both as an effective carrier of course content as well as a cost-effective tool to improve stu-
dent learning outcomes. One of such technologies is the e-book. Decision-makers in the educa-
tion field need make sense of this technological transformation. However, despite the growing 
popularity of e-books in higher education, its adoption by students is yet to be crystalized. This 
study exploits the technology acceptance model (TAM) framework to examine student ac-
ceptance of e-textbooks as “internally” impacted by technology innovativeness and “externally” 
influenced by system exposure. The results showed that students’ technology innovativeness is 
associated with student acceptance of e-textbooks and that system exposure was a strong modera-
tor of the TAM relationships. The findings suggest that students’ openness to new technology, in 
general, is likely to positively affect the adoption of a specific new instructional technology. Ad-
ditionally, system exposure was found to be a significant moderator of the TAM relationships. It 
is concluded that students’ technology innovativeness and system exposure must therefore be fac-
tored into instructional technology usage decision-making models.  

Keywords: technology acceptance model, instructional technology, e-book, IT education, tech-
nology innovativeness, technology exposure, e-book adoption, e-textbook acceptance. 

Introduction 
In 2011 it was projected that digital 
textbooks sales in the United States will 
increase by 25% over a five-year period. 
The same report predicted that digital 
textbooks will be the most dominant 
form of textbooks in higher education in 
the following seven years, and can ex-
pected to boost revenues in excess of 
$1.5 billion within the five years follow-
ing (Reynolds, 2011) The study con-
cludes that this growth will create op-

Material published as part of this publication, either on-line or 
in print, is copyrighted by the Informing Science Institute. 
Permission to make digital or paper copy of part or all of these 
works for personal or classroom use is granted without fee 
provided that the copies are not made or distributed for profit 
or commercial advantage AND that copies 1) bear this notice 
in full and 2) give the full citation on the first page. It is per-
missible to abstract these works so long as credit is given. To 
copy in all other cases or to republish or to post on a server or 
to redistribute to lists requires specific permission and payment 
of a fee. Contact Publisher@InformingScience.org  to request 
redistribution permission.  

http://www.jite.org/documents/Vol14/JITEv14ResearchP055-071Ngafeeson0735.pdf
mailto:mngafees@nmu.edu
mailto:jsun@utrgv.edu
mailto:Publisher@InformingScience.org


Technology Innovativeness and System Exposure  

56 

portunities for new digital product models and new content publishers and potentially raise the 
formal adoption of open educational resources. The transmission, delivery, and use of electronic 
texts has become a common place element in library collections over the years (Hernon, Hopper, 
Leach, Saunders, & Zhang, 2007).  

E-books have been narrowly defined as being digital equivalents of the printed texts. In this re-
gard, e-textbooks have been looked upon as possessing characteristics similar to the printed text 
in that they allow for students to underline important portions, write notes, or lookup unfamiliar 
words (Maynard & Cheyne, 2005). On the higher end, current e-textbooks have a more complex 
functionality: from more complex user interfaces to functions that permit students to interact with 
instructor and peers. They also possess other functionalities for student assessments as well as 
enriched video interactions. E-book technology covers a broad spectrum of component technolo-
gies that may vary in their nature and extent, but the term e-book is generally used to encompass 
the “hardware, software and content” that it carries (Wilson & Landoni, 2001, p. 2). 

In this study we examine e-textbooks as used within an educational context for the purpose of 
instruction and learning. Hence, an e-textbook is defined as a piece of electronic text, regardless 
of size or digital object used, made available digitally for any device that uses a screen for the 
purpose of instruction and learning.  

Libraries across the world continue to amass large volumes of online book resources especially in 
the academia. Many studies have reported a general positive attitude towards e-textbook usage.  
Nicholas, Rowlands, and Jamali (2010) report a study involving over 5000 students and staff on 
an e-book platform sustaining 127 universities in the United Kingdom. They conclude that e-
textbooks are increasingly popular and widely used. However, their findings show that users 
mainly use e-textbooks for obtaining snippets of information and for fact-finding, chiefly so be-
cause of the ease of access and convenience. Additional reports also indicate that doctoral stu-
dents are more strongly associated to the use of e-textbooks than are undergraduate students 
(Lamothe, 2013). Evidence from the nine-year study showed that the size of an e-book collection 
as well as the content of an e-book collection was more important in determining patron usage. 
Other recent studies have engaged in understanding a discipline-based use of e-textbooks by stu-
dents. Brunet, Bates, Gallo, and Strother (2011) examine acceptance among incoming dental stu-
dents while Zhang and Beckman (2011) investigate its usage among chemists, biochemists, and 
biologists. Each one of these recent studies seems to agree on the fact that e-textbooks are contin-
ually gaining ground within higher educational settings. There also seems to be a recurrent theme 
of how to improve the e-textbook experience, its adoption, and its usage among students. For ex-
ample, Brunet et al. (2011) found that only fewer students preferred e-textbooks compared to over 
half of the students in their study who were rather undecided about their preference of e-
textbooks over print textbooks. In a survey of graduate students, researchers, and faculty who use 
e-books, Zhang and Beckman (2011) report that e-book usage was gaining acceptance compara-
ble to electronic journals, but with a caveat that skills and training was needed for greater adop-
tion and acceptance.   

Given the enormous resources that are being pumped into acquiring e-books for academic use, it 
would make sense to question the actual usage of these systems (Ismail & Zainab, 2005; Nicholas 
et al., 2010). Evidence is needed to justify expenditures by academic institutions to this end 
(Hernon et al., 2007. Additionally, though college students are typically both the target and cur-
rent greatest users of this e-textbooks (Hernon et al., 2007), research shows that adoption is still 
an unsettled issue (Sun, Flores, & Tanguma, 2012). Many researchers have suggested measures to 
boost adoption. Instructor engagement in developing student skills in the use of e-textbooks, the 
purchasing of additional e-book resources (e.g., computer labs), and the education of students 
about the benefits of e-book resources are among the strategies that have been proposed to im-
prove e-textbook experience among students (Sun et al., 2012; Zhang & Beckman, 2011).  
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This study seeks to investigate the following: (1) How does students’ willingness to try out new 
information technology—technology innovativeness—affect e-textbook use perceptions? (2) How 
does technology innovativeness fit into the technology acceptance model framework in determin-
ing acceptance of e-textbooks? (3) How is acceptance and use of e-textbook by students affected 
by students’ exposure to the technology as required by instructors in course implementation? This 
paper utilizes the technology acceptance model, a well-known and accepted framework in pre-
dicting user acceptance of technology (Chu & Chu, 2011; Venkatesh & Davis, 2000). To address 
these research questions, this study introduces two additional constructs to the core model of the 
TAM. First, the relationships between technology innovativeness and the TAM constructs are 
tested; and the impact of e-textbook exposure and the difference it makes on user acceptance be-
tween high-level versus low-level of exposure is also examined. 

Literature Review 
There has been a paradigm shift in information technology literature from the 90s—a look at 
technology from the end-user perspective instead of the manufacturer. This major shift began 
with Davis’s (1986) Technology Acceptance Model (TAM) derived from the Theory of Reasoned 
Action (TRA) first proposed by Fishbein and Ajzen (1975). Simply put, Davis’ model proposes 
that the behavioral intention to use (BI) a target system is determined by the perceived usefulness 
(PU), defined as the subjective perception that a technology is useful to an individual in question, 
and perceived ease of use (EOU), defined as the subjective perception that the technology is easy 
to use. From these three foundational constructs, an extension was further made based the TRA 
and the Theory of Planned Behavior (TPB) to include a new construct known as subjective norm 
(Venkatesh & Davis, 2000). The subjective norm (SN) depicting social influences was defined as 
a person’s perception that most people who are important to them think they should or should not 
perform a particular behavior. Though the SN was found not to have a significant effect on inten-
tion by some researchers (Davis, Bagozzi, & Warshaw, 1989; Mathieson, 1991), Taylor and Todd 
(1995) did. Because of this, the extension of the of the original TAM model to include SN be-
came known as the TAM2. 

The TAM model is famous for its use to predict the intention to use varying technologies. Differ-
ent researchers have looked into different aspects pertaining to varying areas of e-learning and 
mobile media. E-learning is broadly defined as instruction delivered via all electronic media in-
cluding the Internet, intranets, extranets, satellite broadcasts, audio/video tape, interactive TV, 
and CD-ROM (Govindasamy, 2002). For instance, some investigators have focused on the ac-
ceptance of the Blackboard System (e.g., Yi & Hwang, 2003), while some have concentrated on 
student websites (e.g., Selim, 2002). Yet, others have examined perceptions of e-learning from 
the educators’ perspective across different countries (e.g., Demirbilek, 2010) while others have 
looked into a combination of the different aspects (Duan, He, Feng, Li, & Fu, 2010). The ac-
ceptance of e-learning has also been studied in different national and cultural settings, e.g., the 
United States (Yi & Hwang, 2003), China (Duan et al., 2010), Malaysia (Govindasamy, 2002), 
and South Korea (Lee, Yoon & Lee, 2009) among others. 

Nevertheless, research shows that actual e-textbook adoption remains a challenge (Sun, Flores, & 
Tanguma, 2012). Many researchers have acknowledged the fact that e-textbook usage has been 
limited to that which enables users to gain snippets of information and fact-finding but not for 
reading of large amounts of text (Brunet et al., 2011; Nicholas et al., 2010). This problem war-
rants an investigation into other factors that influence e-textbook acceptance among students and 
that affect the adoption of the technology. And though personal technology innovativeness (de-
fined as willingness of an individual to try out any new information technology) has already been 
hypothesized to influence both antecedents and consequences of adoption perceptions (see 
Agarwal & Prasad, 1998), only few researchers (e.g., Lu, Yao, & Yu, 2005) have leveraged its 



Technology Innovativeness and System Exposure  

58 

usage with the technology acceptance model. Additionally, the role of system exposure (defined 
as the frequency of use and technology training) has received very little attention and has re-
mained vastly unexplored vis-à-vis its relationship with adoption decisions.  

Nevertheless, the increasing adoption and use of e-textbooks in the learning process means that a 
careful examination of user-acceptance and issues that impact e-textbook learning should be giv-
en a closer look. Individual technology innovativeness has both practical and theoretical implica-
tions especially for a new technology like the e-textbook. First, identifying technology innova-
tiveness as a key attribute in the process of adoption of new technology is of paramount practical 
importance. These adopters act as opinion leaders and change agents who can be isolated and 
studied. Empirically-speaking, knowledge of the impact of individual technology innovativeness 
in the acceptance and adoption process will widen understanding of the role of individual traits 
(Agarwal & Prasad, 1998). On the other hand, exposure to information systems (i.e., frequency of 
use and technology training) has been found to influence work engagement (i.e., vigor, dedica-
tion, and absorption) to the extent it is mediated by positive appraisal (Salanova & Llorens, 
2009). These results suggest that positive appraisal due to appropriate exposure to an information 
system is likely to produce positive results in personal acceptance and, hence, adoption. Given 
that system exposure will affect individual perceptions, this study proposes system exposure as a 
moderator of technology acceptance relationships.  

Clearly, very little research has leveraged technology innovativeness with acceptance or adoption 
of technology decisions. The role of system exposure, on the other hand, is seldom used to under-
stand the adoption process. In this study, we not only look at e-textbook acceptance in a universi-
ty environment, but also examine the relationship between technology innovativeness on e-
textbook acceptance. Additionally, the impact of e-textbook system exposure on the TAM con-
structs is also assessed. By the term “system” is meant all the interconnection of hardware, soft-
ware, and content that constitute a given technology. 

Research Model and Hypotheses 
The research model and hypotheses are summarized in Figure 1. The model comprises the five 
constructs, namely, technology innovativeness (TI), subjective norm (SN), perceived usefulness 
(PU), perceived ease of use (EOU) and behavioral intention to use (BI). The model further pro-
poses that the exposure to e-textbook learning system will moderate the relationships: SN-PU, 
SN-BI, TI-PU, TI-BI, PU-BI, EOU-PU and EOU-BI. 

Personal Technology Innovativeness 
Rogers (1983) defines diffusion as the process by which an innovation is communicated through 
certain channels over time among the members of a social system. In his work, Rogers further 
proposes four elements that must be present in the diffusion of innovation process, namely, inno-
vation, communication channels, time, and social system. The innovation component has been 
hypothesized further to comprise competitive advantage, complexity, observability, and triability 
(Rogers, 1983).  

However, it was not until 1998 when Agarwal and Prasad (1998) proposed personal innovative-
ness in the domain of information technology as a new construct, developed from previous works 
including Rogers’s. Personal innovativeness in information technology, otherwise referred to in 
this paper as technology innovativeness (TI), is defined as the “willingness of an individual to try 
out any new information technology” (Agarwal & Prasad, 1998). It is defined and understood as a 
trait and is conceptualized to be invariant across situational considerations. Hence, TI is under-
stood to be a stable and reliable construct. Because it is a “personal” trait, it can essentially be 
classified as intrinsic in nature. This distinction is important because TI is hypothesized to be as-
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sociated with perceived usefulness, which itself is a precursor of behavioral intention to use a 
technology. It can be said, therefore, that TI can intrinsically influence the way people perceive 
the usefulness of a particular technology in question. In other words, the willingness to try out 
new technology is likely to influence the way an individual perceives the usefulness of a new 
technology. In addition, willingness to try out new technologies (TI) would also influence the 
intention to use the technology. TI can achieve this by directly influencing intention to use (as 
proposed in the model in Figure 1) or indirectly through perceived usefulness.  

In this paper technological innovativeness refers to the belief that an individual is “open” to try 
out e-book technology. It is operationalized as proposed by previous research (Agarwal & Prasad, 
1998). It is hypothesized that technology innovativeness or the openness of an individual to new 
technology will influence perceived usefulness (the belief that it will help individuals accomplish 
their desired outcomes) and the behavioral intention to use new technology—in this case, e-book 
technology. It has been determined from previous research that the intention to carry out a partic-
ular behavior can be predicted by the attitude towards a particular behavior in question (Ajzen, 
1991).  

Since intention is determined by an attitude towards a particular behavior, it could be said, there-
fore, that the attitude of “openness” to technology is likely to influence the intention to use a par-
ticular technology in question. This is reasonably so, because openness to try out any technology, 
in general, will lead to willingness to try out specific technology in particular. Hence, it is hy-
pothesized: 

H1a. Personal technology innovativeness will positively affect perceived usefulness of the e-
textbook learning. 

H1b. Personal technology innovativeness will positively affect the behavioral intention to use 
e-textbook learning. 

H1c. Personal technology innovativeness will positively affect perceived ease of use of e-
textbook learning. 

H5

H1c

H1a

H2b

H2a

TAM

Innovativeness 
(TI)

Intention 
to Use (BI)

Perceived Ease 
of Use (EOU)

H1b

System Exposure

H4a

H4b

H3

Subjective
Norm (SN)

Perceived 
Usefulness (PU)

 
Figure 1: Research model and hypothesis 
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Subjective Norm 
The “perceived social pressure to perform or not perform a behavior” (Ajzen, 1991, p. 188) is 
called the subjective norm. In business organizations, though the use of technology might be con-
sidered voluntary, the reward systems and the desire for promotion can cause employees to want 
to comply with their supervisors (Taylor & Todd, 1995). Here, influence is accepted to gain a 
favorable response from a person or group (Venkatesh & Davis, 2000). In an academic milieu, 
the desire for students to use a system through influence from teachers or peers in order to suc-
ceed is very possible. Subjective norms have been hypothesized to have an impact on perceived 
usefulness and behavioral intention to use (Venkatesh & Davis, 2000). Thus: 

H2a. Subjective norms will positively affect perceived usefulness of e-textbook learning. 
H2b. Subjective norms will positively affect the behavioral intention to use e-textbook learn-

ing technology. 

Perceived Usefulness, Perceived Ease of Use, and Intention to 
Use 
In the e-textbook learning context, perceived usefulness refers to the belief by an individual that 
the e-textbook is useful in order to enhance their performance (c.f., Davis, 1989). It has also long 
been established in literature that there exists a relationship between perceived usefulness and the 
behavioral intention to use a system (Davis, 1989; Venkatesh & Davis, 2000; Venkatesh & Mor-
ris, 2000). Perceived ease of use, defined in literature as the belief that a use of a particular tech-
nology is free of effort (Davis, 1989), points to the end that perceived ease of use will both affect 
perceived usefulness and the behavioral intention to use a system (Davis, 1989; Venkatesh & Da-
vis, 2000; Venkatesh & Morris, 2000). The use of a system has been long hypothesized to be de-
pendent on behavioral intention to use (Davis, 1989). Since intention is predicted by attitude to-
wards an act (Ajzen, 1991), it is reasonable to predict that favorable attitudes will lead to a favor-
able behavior. Therefore, we propose: 

H3.   Perceived usefulness will positively affect the behavioral intention to use e-textbook 
learning technology. 

H4a. Perceived ease of use will positively affect the perceived usefulness of e-textbook learn-
ing technology. 

H4b. Perceived ease of use will positively affect the behavioral intention to use e-textbook 
learning technology. 

Exposure to Information Technology 
Exposure to information technology, otherwise referred to in this paper simply as system expo-
sure, is defined as “the frequency of use and technology training” (Chua & Chen, 1999) that an 
individual has. While it is true that literature also reveals other indicators besides these, e.g., the 
amount of time using technology, times used before feeling comfortable, frequency of technology 
training, use of technology at work and at home, personal computer ownership, computer usage 
frequency and level (Salanova & Llorens, 2009), the most used indicators are the two chosen in 
this study—the frequency of use and technology training. Since training and frequency of use are 
skills that can be acquired, and that come from outside of the individual, these are considered ex-
trinsic factors that can affect an individual’s acceptance or “rejection” of technology. This extrin-
sic element is contrasted with technology innovativeness which is a more individual trait and 
comes from a person’s disposition.  

Previous researchers have hypothesized system exposure to have a positive relationship with the 
appraisal of technology (Salanova & Schaufeli, 2000). Since appraisal of technology is influenced 
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by system exposure, it can be expected that the extent to which an individual is exposed to the 
system will affect their perception towards acceptance of the system. Hence, it is proposed: 

H5. Exposure to the e-textbook system will moderate all user-perception relationships in the 
model. 

According to the proposed model, therefore, it can be noted that while intrinsic factors like tech-
nology innovativeness associate and influence the TAM relationships, extrinsic factors like sys-
tem exposure rather play the role of moderating them. In this study, two levels of system expo-
sure are explored as described in the methodology section: high exposure (full implementation) 
and low exposure (partial implementation). 

Methodology 
This study seeks to investigate the following: (1) How students’ willingness to try out new infor-
mation technology—technology innovativeness—affects e-textbook use perceptions.  (2) How 
does technology innovativeness fit into the technology acceptance model framework in determin-
ing acceptance of e-textbooks? (3) How is acceptance and use of e-textbook by students affected 
by their exposure to the technology as required by instructors in course implementation? This 
paper utilizes the technology acceptance model (TAM) to predict user acceptance as proposed by 
Venkatesh and Davis (2000). To address the three research questions this study introduces two 
additional constructs to the core model of TAM. First, the relationships between technology inno-
vativeness and the TAM constructs are tested. For investigating the impact of e-textbook expo-
sure, the difference it makes on user acceptance between high-level versus low-level of exposure 
is uncovered. 

Subjects 
The target population of this study comprises college students who take the courses that adopt e-
textbooks. The sample was drawn from a southwest university where a sponsored project encour-
aged instructors to use e-textbook in class. From the cluster of courses that adopted the technolo-
gy, 158 undergraduate students comprised of 70-male and 88-female were selected. The students 
were from different majors and each student had an experience with using computers for educa-
tional purposes for at least 3 years. Student subjects using cluster sampling is appropriate for this 
study, as the participants must have some exposure to e-textbook in the courses that they take. 

The number of survey questionnaires collected totaled 158 from a distributed total of 167 ques-
tionnaires, for five sections of an upper-level undergraduate business statistics course. The re-
sponse rate from the 13-item questionnaire was 94.6%. The original survey was pretested with 
some undergraduate students to check for clarity of items and feedback. The student participants 
in the study were asked to check the response that best described their level of agreeableness to 
each item on the survey. The overall male-to-female ratio was 1:1.3.  

Three sections of this course, totaling 77 students, were undergoing a complete e-textbook learn-
ing implementation program. Full implementation of this program meant that the students’ learn-
ing, assignments, examinations, and feedback were completely supported online, i.e., paperless. 
These are tagged in this study as “high” on system exposure. For the remaining 81 students drawn 
from an additional three sections of the course, e-textbook learning implementation was partial: 
students studied online but carried out assignments and testing in a pen-and-paper fashion, analo-
gous to a regular traditional learning style. This study tagged this latter group as “low” on system 
exposure. The ratio of full-to-partial implementation was 1:1.1. These two groups therefore dif-
fered in the level of technology exposure to the e-book.   
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Measures 
The survey items were implemented through a five-point Likert scale measure. The scales used 
were adopted from validated scales of the previous studies of (Agarwal & Prasad, 1998; Davis 
1989; Taylor & Todd, 1995; Venkatesh & Davis, 2000). Each of these scales was then adapted to 
fit the e-textbook context of study. Consistent with social research, demographic variables were 
also collected especially gender. The fully itemized questionnaire is provided in the Appendix. 

Data Analysis  
Collected data was then coded and analyzed for missing data values. Confirmatory factor analysis 
(CFA) and structural equation modeling (SEM) technique were conducted using AMOS statisti-
cal software. Following the recommended two-step approach (Hair, Black, Babin, Anderson, & 
Tatham, 2009), this study used CFA to assess the measurement validity and then used SEM to 
test the research model. Both CFA and SEM have been used extensively in information systems 
related research (Chin & Todd, 1995; Compeau & Higgins, 1995; Venkatesh & Morris, 2000) to 
examine the relationship between constructs and the strength of such relationships.  

The specific statistical techniques used depend on the nature of variables. In the research model 
there are two exogenous variables, technology innovativeness and subjective norm. Without other 
antecedents, they exert influences on endogenous variables, including perceived usefulness, per-
ceived ease-of-use, and behavioral intention. In the terminology of regression analysis, the exog-
enous variables correspond to independent variables, and endogenous variables correspond to 
dependent variables. Regression analysis can only deal with one dependent variable at a time, but 
structural equation modeling can handle multiple endogenous variables. This makes it possible to 
test a mediating relationship that involves at least one exogenous variable and two endogenous 
variables. For instance, technology innovativeness first influences perceived usefulness and per-
ceived ease-of-use, which then affect behavioral intention. 

In comparison to other continuous variables in the model, e-textbook exposure is a categorical 
variable that has two levels, high versus low. Instead of the linear relationships, it is hypothesized 
to have moderating effects on the relationships among other variables. In regression analysis, a 
moderating effect is typically tested with the interaction term between an independent variable 
and a moderating variable. But in structural equation modeling it is more straightforward to use 
multi-group analysis to compare the existing relationships in a model across two split samples 
using the moderator e-textbook exposure as the grouping variable.       

For the validation of the measures used in this study, the measurement model shown in Figure 3 
was estimated. The model includes all the constructs in the research model and their indicators. 
The figure includes the estimated factor loadings and factor correlations. The assessment of the 
measurement model before testing the structural model meets the requirement of two-step ap-
proach as recommended for behavioral research that must take measurement errors into account 
(Hair et al., 2009).  
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Figure 3: Confirmatory factor analysis results 

The goodness-of-fit indices are reported in Table 1. The model fit was generally adequate for 
both the full-sample analysis and split-sample multigroup analysis. The result confirmed that the 
measurement model provided a good representation of the factorial structure of observations. Ac-
cording to the two-step approach, if a measurement model contains all the constructs in the struc-
tural model to be tested later, the adequate model fit of the former assure the accuracy of the es-
timation of the structural relationships (Hair et al., 2009). 

 

Table 1: Goodness-of-fit of Measurement Models 

Goodness-of-fit measure Recommended value Full-sample Split-sample  Comment 

Chi-square/df <= 3.00 2.067 1.946 Adequate 

Non-Normed Fit Index (NNFI) >= 0.9 0.930 0.889 Adequate 

Comparative Fit Index (CFI) >= 0.9 0.946 0.915 Adequate 

Root mean square (RMSEA) <= 0.08 0.082 0.078 Adequate 

 
Table 2 summarizes some descriptive statistics including the means, standard deviations, the reli-
ability measures, and variance extracted (VE) for each of the constructs. The value for each de-
scriptive is given for the general, partial, and full implementation samples. Results showed that 
the mean responses did not differ much across the two programs.  Perceived usefulness (PU) had 
the highest mean values but perceived ease of use (EOU) had the lowest mean values for both full 
and partial implementation programs. Participants generally agreed that e-textbooks were helpful 
for their learning but they are concerned about the usability of the technology.  

All constructs met the threshold for reliability with a Cronbach’s alphas exceeding the 0.7 level as 
recommended by Nunnally (1978). Factor loadings of all the constructs were greater than the 0.5 
threshold level and the variances extracted were also all greater than the 0.5 recommended levels; 
hence, convergent validity was ascertained (Hair et al., 2009). Discriminant validity was also de-
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termined to be adequate. Specifically, the variance extracted for each construct was greater than 
all the squared inter-factor correlations associated with the factor in question (Hair et al., 2009).  

 
Table 2: Descriptive statistics 

 
   Full implementation  

(n = 77) 
Partial implementation  

(n = 81) 
Construct Cronbach’s α VE Mean SD Mean SD 

TI .79 0.57 3.49 0.80 3.58 0.71 

SN .90 0.75 3.97 0.87 3.85 0.73 

PU .90 0.77 4.16 0.81 4.16 0.62 

EOU .83 0.63 3.45 0.59 3.37 0.65 

BI .93 0.84 

 

3.86 0.98 3.83 0.87 

Findings and Discussion 
The complete results of the analyses are presented in Table 3. It displays the results of the hy-
pothesis-testing for the overall, full, and partial samples side-by-side to allow the comparison be-
tween the implementation programs. The estimates of the structural relationships in the research 
model are also specified along with their corresponding levels of significance.  

Table 3: Complete Test Results 

Hypothesis Path Overall Full Partial 

H1a  PU<---TI .038 (.088) .194(.115)* .079(.127) 

H1b  BI<---TI .201 (.100)* .277(.120)** .058(.156) 

H1c  EOU<---TI .101 (.098) -.012 (.106) .341(.169)* 

H2a  PU<---SN .315 (.071)** .307 (.084)** .185(.102)* 

H2b  BI<---SN .197 (.080)** .129(.096) .261(.129)* 

H3  BI<---PU .516 (.104)** .640(.156)** .496(.164)** 

H4a  PU<---EOU .455 (.082)** .882 (.161)** .249(.081)** 

H4b  BI<---EOU .409 (.099) ** .229(.203) .405(.111)** 

Note: Standard errors of the estimates are given in parentheses; * - significant at the 0.05 level; ** - signif-
icant at the 0.01 level; one-tail test because all relationship hypothesized are positive linear. PU- Perceived 
Usefulness; TI-Technology Innovativeness; BI-Behavioral Intention; EOU-Perceived Ease of Use; SN-
Subjective Norm 
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Technology Innovativeness Relationships 
The results showed that technology innovativeness (TI) had a significantly positive effect on per-
ceived usefulness (PU) and behavioral intention (BI) in the case of full implementation of e-
textbook meanwhile. However, the relationship between technology innovativeness and perceived 
ease of use (EOU) was only significant in the partial implementation subsample.  

These results seem to suggest that students’ willingness to try out new information technologies is 
a very important determinant of use decisions in full implementation (greater system exposure) 
environments. In other words, as long as students have the choice to only partially use e-
textbooks, personal technology innovativeness did not exert a significant influence on use deci-
sions. Hence, in full use technology environments, TI is likely to be a very important determinant 
of intention to use.  

Interestingly, only in partial implementation environments, did we see the willingness to try new 
technology to impact ease of use. This result suggests that the decision to use a system based on 
its ease of use is determined by the individual’s willingness to try out new technologies only if 
the user did not need to fully use the system. 

Subjective Norm Relationships 
The relationship between subjective norm (SN) and perceived usefulness (PU) was stronger in 
full implementation than in the partial implementation subsample. However, in the relationship 
between subjective norm and behavioral intention, only the partial implementation subsample 
scored a significant result.  

These results seem to suggest that the influence of significant others (subjective norm) in deter-
mining behavioral intentions to use e-textbooks are more important in partial use environments 
than in full implementation environments.  This means that normative influences are likely to 
more important only when there is a limited exposure to a given technology than in greater expo-
sure environments. 

Perceived Ease of Use Relationships 
Generally, all perceived ease of use (EOU) relationships were significant (not surprising) with the 
exception of its relation with technology innovativeness (TI) which has been discussed above. 
This simply means that the more e-textbooks are perceived as easy to use, the greater the likeli-
hood of being accepted and used. This is not surprising given that many TAM studies come out 
with the same conclusion (see Davis, 1989; Venkatesh & Davis, 2000). However, the results also 
show that in partial implementation environments, ease of use was important in the determination 
of behavioral intention to use e-textbooks, but not so in full implementation environments. This 
also means that perceived ease of use of a particular technology may be immaterial in determin-
ing use intentions in full implementation settings. In other words, in full implementation settings 
individuals are likely to be less driven by ease of use in their decision to use a particular technol-
ogy and more by the perceived usefulness.   

Perceived Usefulness Relationships 
Generally, all perceived usefulness (PU) relationships were significant with the exception of that 
with technology innovativeness (TI). We could conclude that PU impacts use intentions at all 
levels irrespective of type of implementation. Similarly, the results point to the end that PU is the 
strongest determinant of use intentions. This result is consistent with other TAM studies like Da-
vis (1989) and Venkatesh and Davis (2000).  
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Moderation Effects of System Exposure 
The results of the hypothesis testing are summarized in Table 4. In general, in the full implemen-
tation subsample versus the partial implementation subsample, three hypotheses were not sup-
ported. Specifically, these relationships were TI-EOU, SN-BI, and EOU-BI. Overall, when the 
two subsamples were tested for the moderating effects of full implementation (or high exposure 
to technology) versus partial implementation (low exposure to technology), a significant differ-
ence was found. This result indicates that the type of implementation program used was a signifi-
cantly strong moderator for e-textbook adoption behavior. That is, most of the relationships in the 
model were significantly different across the two types of implementation, i.e., full versus partial. 

In particular, five out of the eight hypothesized relationships (H1a, H1b, H1c, H2b, and H4b) var-
ied significantly between full and partial implementation groups.  System exposure moderated the 
effects on behavioral intention by the two predictive variables: perceived ease-of-use and subjec-
tive norm.  

The moderating effects of system exposure were found to be more salient on the relationships 
involving technology innovativeness. In the full implementation group, technology innovation 
had significant effects on perceived usefulness and behavioral intention, but not on perceived ease 
of use. In the partial implementation group, however, the relationships exhibited opposite pat-
terns: the only one that is significant is between technology innovativeness and perceived ease-of-
use.  

Table 4: Summary of Test Results 

Hypothesis Relationship Overall Full  
implementation 

Partial  
implementation 

H1a Technology Innovativeness Perceived Usefulness Not supported Supported Not supported 

H1b Technology Innovativeness Behavioral Intention 
to Use 

Supported Supported Not supported 

H1c Technology Innovativeness Perceived Ease of Use  Not supported Not Supported Supported 

H2a Subjective Norm  Perceived Usefulness Supported Supported Supported 

H2b Subjective Norm Behavioral Intention to Use Supported Not supported Supported 

H3 Perceived Usefulness Behavioral Intention to Use Supported Supported Supported 

H4a Perceived Ease of Use Perceived Usefulness Supported Supported Supported 

H4b Perceived Ease of Use Behavioral Intention to Use Supported Not supported Supported 

  

Limitations and Implications of Study 
This research had some limitations. First, the choice of undergraduate students for the sample 
means that the results should be interpreted with caution. Additionally, because these students 
had an initial exposure to online learning environment, their perceptions could have been influ-
enced by the experience. This could especially affect perceptions of the ease of use of the e-
textbook. Consequently, the context of the study necessitates that all results be interpreted accord-
ingly. Nevertheless, since undergraduate students represent the bulk of all e-book users (see 
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Hernon et al., 2007), the study’s representativeness is still valid. Future research could investigate 
the impacts of TI and system exposure in varying educational levels and across settings.  

Despite the limitations, the findings have several theoretical and practical implications. This study 
contributes to theory in that it increases our understanding of the impact of use decisions as influ-
enced by a dispositional trait such as technology innovativeness, while highlighting the moderat-
ing effect of a more extrinsic factor such as system exposure or type of implementation. By using 
the technology acceptance model (TAM), we also ascertained the strength and stability of the 
core model in predicting acceptance and usage decision. Additionally, consistent with previous 
research using the TAM we show that the antecedents of the core model are responsible for de-
termining use or usage decisions. 

The findings also provide practical insights for teachers. First, students’ openness to new technol-
ogy in general will likely positively affect the adoption of a specific instructional technology like 
e-textbooks. The effect of technology innovativeness—being an intrinsic trait—suggests that dis-
positional and trait-based factors are likely to affect the decision for students to “accept” or “re-
ject” instructional technology. Additionally, the results seem to suggest that personal technology 
innovativeness would be critical in determining behavioral intention to use a new instructional 
technology in mandatory-use settings. This is particularly true when we consider the result the 
relationship between TI and BI in the case of full implementation. Here, results suggested that TI 
strongly influenced behavioral intention.  

Teachers and educators will have to focus on helping students become readily willing to take on 
new technologies first, before the implementation of new systems. It might be helpful to conduct 
trainings and information sessions that will help students deal with anxieties about the use of new 
technologies, providing resourceful persons within the institution to whom students can turn to in 
the face of difficulties. Such facilitating conditions may be helpful in boosting technology innova-
tiveness. 

Second, the findings imply that pedagogues and instructional methodologists must leverage both 
the advantage of new learning technologies to the reality of student perceptions and use. An in-
trinsic factor such as students’ technology innovativeness should therefore be factored into in-
structional technology usage decision-making models. Additionally, an extrinsic but related factor 
such as exposure to the technology should equally be considered as it is likely to moderate stu-
dents’ acceptance. Going forward, instructional technology leaders must reflect on the full pack-
age of e-textbook delivery. The greater the ease of use, versatility, media richness, and even com-
patibility with students’ learning habits, the better the electronic experience. Greater electronic 
experiences will lead to greater exposure which will boost acceptance and adoption by students. 

Lastly, the publishers of e-textbook would find these results helpful. It broadens understanding as 
to what factors contribute to e-textbook acceptance among collegians, who are arguably the 
greatest and most important users of e-book learning (Hernon et al. 2007. As it stands, student’s 
willingness to try new technology (technology innovativeness) is important in determining the 
acceptance and use of e-textbooks among college students. Since technology innovativeness did 
not lead to use intentions in partial implementation environments, this suggests that e-textbook 
publishers may need to run free trial versions of these products to build some level of experience 
and inspire future desire to use a similar technology. Additionally, more intuitive designs can be 
employed. The inclusion of tools that will lead to deeper and richer experiences in the electronic 
environment would be helpful in improving student acceptance and adoption through greater sys-
tem exposure.  
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Conclusion 
This study examined the role of technology innovativeness (people’s openness to new technolo-
gy) in determining students’ acceptance of e-textbooks. The findings suggest that students’ will-
ingness to try new technology has both a direct positive impact as well as an indirect influence on 
their intention to use e-textbooks. The study further showed how technology innovativeness can 
be incorporated into the technology acceptance model to study how the adoption of new technol-
ogy happens. Additionally, the study shows how the amount of exposure to a given technology 
can moderate acceptance, adoption, and use behaviors of a given technology.  

It is suggested that educators be involved in boosting students’ personal innovativeness prior to 
new systems implementation. This could be achieved by offering new informational and training 
course modules that focus on motivating students towards tactical and strategic use of educational 
technologies with emphasis on what these students stand to gain from using these new technolo-
gies. Additionally, since the amount of exposure to a given technology seemed to significantly 
moderate technology adoption relationships, system developers must tweak the technology for 
maximum navigational and educational experience. To achieve these two objectives, the follow-
ing are suggested: education and skill-building targeting the use of electronic resources and sys-
tems (Zhang & Bekman, 2011); increase in number and diversity of electronic resources (e.g., 
computer labs) on campuses (Sun et al., 2012); improvement of e-textbook system experience 
through media richness (Lai & Chang, 2011; and the provision of institutional support or facilitat-
ing conditions (e.g., instructor assistance) for easier e-textbook adoption (Ifenthaler & Schwein-
benz, 2013).   
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Appendix: Questionnaire Items 

Technological Innovativeness 
TI1 If I heard about a new information technology, I would look for ways to try it out. 

TI2 Among my peers, I am usually the first to try out new information technologies. 

TI3 I like to experiment with new information technologies. 

Subjective Norms 
SN1 People important to me support my use of the e-textbook. 

SN2 People who influence me think that I should use the e-textbook. 

SN3 People whose opinions I value prefer that I should use the e-textbook. 

Perceived Usefulness 
PU1 Using the e-textbook can improve my learning performance. 

PU2 Using the e-textbook can increase my learning effectiveness. 

PU3 I find the e-textbook to be useful to me. 

Perceived Ease of Use 
EOU1 Learning to use the e-textbook is easy for me.  

EOU2 It is easy for me to become skillful at using the e-textbook. 

EOU3 Overall, the e-textbook is easy to use. 

Behavioral Intention to Use 
BI1 I will use e-textbooks for other classes. 

BI2 I will continue using e-textbooks in the future. 

BI3 I will strongly recommend that others use e-textbooks. 
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	Abstract
	The efforts of educators in the last three decades have, among other things, focused on the use of information technology (IT) in education. It has become commonplace to view information systems both as an effective carrier of course content as well as a cost-effective tool to improve student learning outcomes. One of such technologies is the e-book. Decision-makers in the education field need make sense of this technological transformation. However, despite the growing popularity of e-books in higher education, its adoption by students is yet to be crystalized. This study exploits the technology acceptance model (TAM) framework to examine student acceptance of e-textbooks as “internally” impacted by technology innovativeness and “externally” influenced by system exposure. The results showed that students’ technology innovativeness is associated with student acceptance of e-textbooks and that system exposure was a strong moderator of the TAM relationships. The findings suggest that students’ openness to new technology, in general, is likely to positively affect the adoption of a specific new instructional technology. Additionally, system exposure was found to be a significant moderator of the TAM relationships. It is concluded that students’ technology innovativeness and system exposure must therefore be factored into instructional technology usage decision-making models. 
	Keywords: technology acceptance model, instructional technology, e-book, IT education, technology innovativeness, technology exposure, e-book adoption, e-textbook acceptance.
	Introduction
	In 2011 it was projected that digital textbooks sales in the United States will increase by 25% over a five-year period. The same report predicted that digital textbooks will be the most dominant form of textbooks in higher education in the following seven years, and can expected to boost revenues in excess of $1.5 billion within the five years following (Reynolds, 2011) The study concludes that this growth will create opportunities for new digital product models and new content publishers and potentially raise the formal adoption of open educational resources. The transmission, delivery, and use of electronic texts has become a common place element in library collections over the years (Hernon, Hopper, Leach, Saunders, & Zhang, 2007). 
	E-books have been narrowly defined as being digital equivalents of the printed texts. In this regard, e-textbooks have been looked upon as possessing characteristics similar to the printed text in that they allow for students to underline important portions, write notes, or lookup unfamiliar words (Maynard & Cheyne, 2005). On the higher end, current e-textbooks have a more complex functionality: from more complex user interfaces to functions that permit students to interact with instructor and peers. They also possess other functionalities for student assessments as well as enriched video interactions. E-book technology covers a broad spectrum of component technologies that may vary in their nature and extent, but the term e-book is generally used to encompass the “hardware, software and content” that it carries (Wilson & Landoni, 2001, p. 2).
	In this study we examine e-textbooks as used within an educational context for the purpose of instruction and learning. Hence, an e-textbook is defined as a piece of electronic text, regardless of size or digital object used, made available digitally for any device that uses a screen for the purpose of instruction and learning. 
	Libraries across the world continue to amass large volumes of online book resources especially in the academia. Many studies have reported a general positive attitude towards e-textbook usage.  Nicholas, Rowlands, and Jamali (2010) report a study involving over 5000 students and staff on an e-book platform sustaining 127 universities in the United Kingdom. They conclude that e-textbooks are increasingly popular and widely used. However, their findings show that users mainly use e-textbooks for obtaining snippets of information and for fact-finding, chiefly so because of the ease of access and convenience. Additional reports also indicate that doctoral students are more strongly associated to the use of e-textbooks than are undergraduate students (Lamothe, 2013). Evidence from the nine-year study showed that the size of an e-book collection as well as the content of an e-book collection was more important in determining patron usage. Other recent studies have engaged in understanding a discipline-based use of e-textbooks by students. Brunet, Bates, Gallo, and Strother (2011) examine acceptance among incoming dental students while Zhang and Beckman (2011) investigate its usage among chemists, biochemists, and biologists. Each one of these recent studies seems to agree on the fact that e-textbooks are continually gaining ground within higher educational settings. There also seems to be a recurrent theme of how to improve the e-textbook experience, its adoption, and its usage among students. For example, Brunet et al. (2011) found that only fewer students preferred e-textbooks compared to over half of the students in their study who were rather undecided about their preference of e-textbooks over print textbooks. In a survey of graduate students, researchers, and faculty who use e-books, Zhang and Beckman (2011) report that e-book usage was gaining acceptance comparable to electronic journals, but with a caveat that skills and training was needed for greater adoption and acceptance.  
	Given the enormous resources that are being pumped into acquiring e-books for academic use, it would make sense to question the actual usage of these systems (Ismail & Zainab, 2005; Nicholas et al., 2010). Evidence is needed to justify expenditures by academic institutions to this end (Hernon et al., 2007. Additionally, though college students are typically both the target and current greatest users of this e-textbooks (Hernon et al., 2007), research shows that adoption is still an unsettled issue (Sun, Flores, & Tanguma, 2012). Many researchers have suggested measures to boost adoption. Instructor engagement in developing student skills in the use of e-textbooks, the purchasing of additional e-book resources (e.g., computer labs), and the education of students about the benefits of e-book resources are among the strategies that have been proposed to improve e-textbook experience among students (Sun et al., 2012; Zhang & Beckman, 2011). 
	This study seeks to investigate the following: (1) How does students’ willingness to try out new information technology—technology innovativeness—affect e-textbook use perceptions? (2) How does technology innovativeness fit into the technology acceptance model framework in determining acceptance of e-textbooks? (3) How is acceptance and use of e-textbook by students affected by students’ exposure to the technology as required by instructors in course implementation? This paper utilizes the technology acceptance model, a well-known and accepted framework in predicting user acceptance of technology (Chu & Chu, 2011; Venkatesh & Davis, 2000). To address these research questions, this study introduces two additional constructs to the core model of the TAM. First, the relationships between technology innovativeness and the TAM constructs are tested; and the impact of e-textbook exposure and the difference it makes on user acceptance between high-level versus low-level of exposure is also examined.
	Literature Review
	There has been a paradigm shift in information technology literature from the 90s—a look at technology from the end-user perspective instead of the manufacturer. This major shift began with Davis’s (1986) Technology Acceptance Model (TAM) derived from the Theory of Reasoned Action (TRA) first proposed by Fishbein and Ajzen (1975). Simply put, Davis’ model proposes that the behavioral intention to use (BI) a target system is determined by the perceived usefulness (PU), defined as the subjective perception that a technology is useful to an individual in question, and perceived ease of use (EOU), defined as the subjective perception that the technology is easy to use. From these three foundational constructs, an extension was further made based the TRA and the Theory of Planned Behavior (TPB) to include a new construct known as subjective norm (Venkatesh & Davis, 2000). The subjective norm (SN) depicting social influences was defined as a person’s perception that most people who are important to them think they should or should not perform a particular behavior. Though the SN was found not to have a significant effect on intention by some researchers (Davis, Bagozzi, & Warshaw, 1989; Mathieson, 1991), Taylor and Todd (1995) did. Because of this, the extension of the of the original TAM model to include SN became known as the TAM2.
	The TAM model is famous for its use to predict the intention to use varying technologies. Different researchers have looked into different aspects pertaining to varying areas of e-learning and mobile media. E-learning is broadly defined as instruction delivered via all electronic media including the Internet, intranets, extranets, satellite broadcasts, audio/video tape, interactive TV, and CD-ROM (Govindasamy, 2002). For instance, some investigators have focused on the acceptance of the Blackboard System (e.g., Yi & Hwang, 2003), while some have concentrated on student websites (e.g., Selim, 2002). Yet, others have examined perceptions of e-learning from the educators’ perspective across different countries (e.g., Demirbilek, 2010) while others have looked into a combination of the different aspects (Duan, He, Feng, Li, & Fu, 2010). The acceptance of e-learning has also been studied in different national and cultural settings, e.g., the United States (Yi & Hwang, 2003), China (Duan et al., 2010), Malaysia (Govindasamy, 2002), and South Korea (Lee, Yoon & Lee, 2009) among others.
	Nevertheless, research shows that actual e-textbook adoption remains a challenge (Sun, Flores, & Tanguma, 2012). Many researchers have acknowledged the fact that e-textbook usage has been limited to that which enables users to gain snippets of information and fact-finding but not for reading of large amounts of text (Brunet et al., 2011; Nicholas et al., 2010). This problem warrants an investigation into other factors that influence e-textbook acceptance among students and that affect the adoption of the technology. And though personal technology innovativeness (defined as willingness of an individual to try out any new information technology) has already been hypothesized to influence both antecedents and consequences of adoption perceptions (see Agarwal & Prasad, 1998), only few researchers (e.g., Lu, Yao, & Yu, 2005) have leveraged its usage with the technology acceptance model. Additionally, the role of system exposure (defined as the frequency of use and technology training) has received very little attention and has remained vastly unexplored vis-à-vis its relationship with adoption decisions. 
	Nevertheless, the increasing adoption and use of e-textbooks in the learning process means that a careful examination of user-acceptance and issues that impact e-textbook learning should be given a closer look. Individual technology innovativeness has both practical and theoretical implications especially for a new technology like the e-textbook. First, identifying technology innovativeness as a key attribute in the process of adoption of new technology is of paramount practical importance. These adopters act as opinion leaders and change agents who can be isolated and studied. Empirically-speaking, knowledge of the impact of individual technology innovativeness in the acceptance and adoption process will widen understanding of the role of individual traits (Agarwal & Prasad, 1998). On the other hand, exposure to information systems (i.e., frequency of use and technology training) has been found to influence work engagement (i.e., vigor, dedication, and absorption) to the extent it is mediated by positive appraisal (Salanova & Llorens, 2009). These results suggest that positive appraisal due to appropriate exposure to an information system is likely to produce positive results in personal acceptance and, hence, adoption. Given that system exposure will affect individual perceptions, this study proposes system exposure as a moderator of technology acceptance relationships. 
	Clearly, very little research has leveraged technology innovativeness with acceptance or adoption of technology decisions. The role of system exposure, on the other hand, is seldom used to understand the adoption process. In this study, we not only look at e-textbook acceptance in a university environment, but also examine the relationship between technology innovativeness on e-textbook acceptance. Additionally, the impact of e-textbook system exposure on the TAM constructs is also assessed. By the term “system” is meant all the interconnection of hardware, software, and content that constitute a given technology.
	Research Model and Hypotheses
	The research model and hypotheses are summarized in Figure 1. The model comprises the five constructs, namely, technology innovativeness (TI), subjective norm (SN), perceived usefulness (PU), perceived ease of use (EOU) and behavioral intention to use (BI). The model further proposes that the exposure to e-textbook learning system will moderate the relationships: SN-PU, SN-BI, TI-PU, TI-BI, PU-BI, EOU-PU and EOU-BI.
	Personal Technology Innovativeness

	Rogers (1983) defines diffusion as the process by which an innovation is communicated through certain channels over time among the members of a social system. In his work, Rogers further proposes four elements that must be present in the diffusion of innovation process, namely, innovation, communication channels, time, and social system. The innovation component has been hypothesized further to comprise competitive advantage, complexity, observability, and triability (Rogers, 1983). 
	However, it was not until 1998 when Agarwal and Prasad (1998) proposed personal innovativeness in the domain of information technology as a new construct, developed from previous works including Rogers’s. Personal innovativeness in information technology, otherwise referred to in this paper as technology innovativeness (TI), is defined as the “willingness of an individual to try out any new information technology” (Agarwal & Prasad, 1998). It is defined and understood as a trait and is conceptualized to be invariant across situational considerations. Hence, TI is understood to be a stable and reliable construct. Because it is a “personal” trait, it can essentially be classified as intrinsic in nature. This distinction is important because TI is hypothesized to be associated with perceived usefulness, which itself is a precursor of behavioral intention to use a technology. It can be said, therefore, that TI can intrinsically influence the way people perceive the usefulness of a particular technology in question. In other words, the willingness to try out new technology is likely to influence the way an individual perceives the usefulness of a new technology. In addition, willingness to try out new technologies (TI) would also influence the intention to use the technology. TI can achieve this by directly influencing intention to use (as proposed in the model in Figure 1) or indirectly through perceived usefulness. 
	In this paper technological innovativeness refers to the belief that an individual is “open” to try out e-book technology. It is operationalized as proposed by previous research (Agarwal & Prasad, 1998). It is hypothesized that technology innovativeness or the openness of an individual to new technology will influence perceived usefulness (the belief that it will help individuals accomplish their desired outcomes) and the behavioral intention to use new technology—in this case, e-book technology. It has been determined from previous research that the intention to carry out a particular behavior can be predicted by the attitude towards a particular behavior in question (Ajzen, 1991). 
	Since intention is determined by an attitude towards a particular behavior, it could be said, therefore, that the attitude of “openness” to technology is likely to influence the intention to use a particular technology in question. This is reasonably so, because openness to try out any technology, in general, will lead to willingness to try out specific technology in particular. Hence, it is hypothesized:
	H1a. Personal technology innovativeness will positively affect perceived usefulness of the e-textbook learning.
	H1b. Personal technology innovativeness will positively affect the behavioral intention to use e-textbook learning.
	H1c. Personal technology innovativeness will positively affect perceived ease of use of e-textbook learning.
	Subjective Norm

	The “perceived social pressure to perform or not perform a behavior” (Ajzen, 1991, p. 188) is called the subjective norm. In business organizations, though the use of technology might be considered voluntary, the reward systems and the desire for promotion can cause employees to want to comply with their supervisors (Taylor & Todd, 1995). Here, influence is accepted to gain a favorable response from a person or group (Venkatesh & Davis, 2000). In an academic milieu, the desire for students to use a system through influence from teachers or peers in order to succeed is very possible. Subjective norms have been hypothesized to have an impact on perceived usefulness and behavioral intention to use (Venkatesh & Davis, 2000). Thus:
	H2a. Subjective norms will positively affect perceived usefulness of e-textbook learning.
	H2b. Subjective norms will positively affect the behavioral intention to use e-textbook learning technology.
	Perceived Usefulness, Perceived Ease of Use, and Intention to Use

	In the e-textbook learning context, perceived usefulness refers to the belief by an individual that the e-textbook is useful in order to enhance their performance (c.f., Davis, 1989). It has also long been established in literature that there exists a relationship between perceived usefulness and the behavioral intention to use a system (Davis, 1989; Venkatesh & Davis, 2000; Venkatesh & Morris, 2000). Perceived ease of use, defined in literature as the belief that a use of a particular technology is free of effort (Davis, 1989), points to the end that perceived ease of use will both affect perceived usefulness and the behavioral intention to use a system (Davis, 1989; Venkatesh & Davis, 2000; Venkatesh & Morris, 2000). The use of a system has been long hypothesized to be dependent on behavioral intention to use (Davis, 1989). Since intention is predicted by attitude towards an act (Ajzen, 1991), it is reasonable to predict that favorable attitudes will lead to a favorable behavior. Therefore, we propose:
	H3.   Perceived usefulness will positively affect the behavioral intention to use e-textbook learning technology.
	H4a. Perceived ease of use will positively affect the perceived usefulness of e-textbook learning technology.
	H4b. Perceived ease of use will positively affect the behavioral intention to use e-textbook learning technology.
	Exposure to Information Technology

	Exposure to information technology, otherwise referred to in this paper simply as system exposure, is defined as “the frequency of use and technology training” (Chua & Chen, 1999) that an individual has. While it is true that literature also reveals other indicators besides these, e.g., the amount of time using technology, times used before feeling comfortable, frequency of technology training, use of technology at work and at home, personal computer ownership, computer usage frequency and level (Salanova & Llorens, 2009), the most used indicators are the two chosen in this study—the frequency of use and technology training. Since training and frequency of use are skills that can be acquired, and that come from outside of the individual, these are considered extrinsic factors that can affect an individual’s acceptance or “rejection” of technology. This extrinsic element is contrasted with technology innovativeness which is a more individual trait and comes from a person’s disposition. 
	Previous researchers have hypothesized system exposure to have a positive relationship with the appraisal of technology (Salanova & Schaufeli, 2000). Since appraisal of technology is influenced by system exposure, it can be expected that the extent to which an individual is exposed to the system will affect their perception towards acceptance of the system. Hence, it is proposed:
	H5. Exposure to the e-textbook system will moderate all user-perception relationships in the model.
	According to the proposed model, therefore, it can be noted that while intrinsic factors like technology innovativeness associate and influence the TAM relationships, extrinsic factors like system exposure rather play the role of moderating them. In this study, two levels of system exposure are explored as described in the methodology section: high exposure (full implementation) and low exposure (partial implementation).
	Methodology
	This study seeks to investigate the following: (1) How students’ willingness to try out new information technology—technology innovativeness—affects e-textbook use perceptions.  (2) How does technology innovativeness fit into the technology acceptance model framework in determining acceptance of e-textbooks? (3) How is acceptance and use of e-textbook by students affected by their exposure to the technology as required by instructors in course implementation? This paper utilizes the technology acceptance model (TAM) to predict user acceptance as proposed by Venkatesh and Davis (2000). To address the three research questions this study introduces two additional constructs to the core model of TAM. First, the relationships between technology innovativeness and the TAM constructs are tested. For investigating the impact of e-textbook exposure, the difference it makes on user acceptance between high-level versus low-level of exposure is uncovered.
	Subjects

	The target population of this study comprises college students who take the courses that adopt e-textbooks. The sample was drawn from a southwest university where a sponsored project encouraged instructors to use e-textbook in class. From the cluster of courses that adopted the technology, 158 undergraduate students comprised of 70-male and 88-female were selected. The students were from different majors and each student had an experience with using computers for educational purposes for at least 3 years. Student subjects using cluster sampling is appropriate for this study, as the participants must have some exposure to e-textbook in the courses that they take.
	The number of survey questionnaires collected totaled 158 from a distributed total of 167 questionnaires, for five sections of an upper-level undergraduate business statistics course. The response rate from the 13-item questionnaire was 94.6%. The original survey was pretested with some undergraduate students to check for clarity of items and feedback. The student participants in the study were asked to check the response that best described their level of agreeableness to each item on the survey. The overall male-to-female ratio was 1:1.3. 
	Three sections of this course, totaling 77 students, were undergoing a complete e-textbook learning implementation program. Full implementation of this program meant that the students’ learning, assignments, examinations, and feedback were completely supported online, i.e., paperless. These are tagged in this study as “high” on system exposure. For the remaining 81 students drawn from an additional three sections of the course, e-textbook learning implementation was partial: students studied online but carried out assignments and testing in a pen-and-paper fashion, analogous to a regular traditional learning style. This study tagged this latter group as “low” on system exposure. The ratio of full-to-partial implementation was 1:1.1. These two groups therefore differed in the level of technology exposure to the e-book.  
	Measures

	The survey items were implemented through a five-point Likert scale measure. The scales used were adopted from validated scales of the previous studies of (Agarwal & Prasad, 1998; Davis 1989; Taylor & Todd, 1995; Venkatesh & Davis, 2000). Each of these scales was then adapted to fit the e-textbook context of study. Consistent with social research, demographic variables were also collected especially gender. The fully itemized questionnaire is provided in the Appendix.
	Data Analysis 

	Collected data was then coded and analyzed for missing data values. Confirmatory factor analysis (CFA) and structural equation modeling (SEM) technique were conducted using AMOS statistical software. Following the recommended two-step approach (Hair, Black, Babin, Anderson, & Tatham, 2009), this study used CFA to assess the measurement validity and then used SEM to test the research model. Both CFA and SEM have been used extensively in information systems related research (Chin & Todd, 1995; Compeau & Higgins, 1995; Venkatesh & Morris, 2000) to examine the relationship between constructs and the strength of such relationships. 
	The specific statistical techniques used depend on the nature of variables. In the research model there are two exogenous variables, technology innovativeness and subjective norm. Without other antecedents, they exert influences on endogenous variables, including perceived usefulness, perceived ease-of-use, and behavioral intention. In the terminology of regression analysis, the exogenous variables correspond to independent variables, and endogenous variables correspond to dependent variables. Regression analysis can only deal with one dependent variable at a time, but structural equation modeling can handle multiple endogenous variables. This makes it possible to test a mediating relationship that involves at least one exogenous variable and two endogenous variables. For instance, technology innovativeness first influences perceived usefulness and perceived ease-of-use, which then affect behavioral intention.
	In comparison to other continuous variables in the model, e-textbook exposure is a categorical variable that has two levels, high versus low. Instead of the linear relationships, it is hypothesized to have moderating effects on the relationships among other variables. In regression analysis, a moderating effect is typically tested with the interaction term between an independent variable and a moderating variable. But in structural equation modeling it is more straightforward to use multi-group analysis to compare the existing relationships in a model across two split samples using the moderator e-textbook exposure as the grouping variable.      
	For the validation of the measures used in this study, the measurement model shown in Figure 3 was estimated. The model includes all the constructs in the research model and their indicators. The figure includes the estimated factor loadings and factor correlations. The assessment of the measurement model before testing the structural model meets the requirement of two-step approach as recommended for behavioral research that must take measurement errors into account (Hair et al., 2009). 
	Figure 3: Confirmatory factor analysis results
	The goodness-of-fit indices are reported in Table 1. The model fit was generally adequate for both the full-sample analysis and split-sample multigroup analysis. The result confirmed that the measurement model provided a good representation of the factorial structure of observations. According to the two-step approach, if a measurement model contains all the constructs in the structural model to be tested later, the adequate model fit of the former assure the accuracy of the estimation of the structural relationships (Hair et al., 2009).
	Table 1: Goodness-of-fit of Measurement Models
	Goodness-of-fit measure
	Recommended value
	Full-sample
	Split-sample 
	Comment
	Chi-square/df
	<= 3.00
	2.067
	1.946
	Adequate
	Non-Normed Fit Index (NNFI)
	>= 0.9
	0.930
	0.889
	Adequate
	Comparative Fit Index (CFI)
	>= 0.9
	0.946
	0.915
	Adequate
	Root mean square (RMSEA)
	<= 0.08
	0.082
	0.078
	Adequate
	Table 2 summarizes some descriptive statistics including the means, standard deviations, the reliability measures, and variance extracted (VE) for each of the constructs. The value for each descriptive is given for the general, partial, and full implementation samples. Results showed that the mean responses did not differ much across the two programs.  Perceived usefulness (PU) had the highest mean values but perceived ease of use (EOU) had the lowest mean values for both full and partial implementation programs. Participants generally agreed that e-textbooks were helpful for their learning but they are concerned about the usability of the technology. 
	All constructs met the threshold for reliability with a Cronbach’s alphas exceeding the 0.7 level as recommended by Nunnally (1978). Factor loadings of all the constructs were greater than the 0.5 threshold level and the variances extracted were also all greater than the 0.5 recommended levels; hence, convergent validity was ascertained (Hair et al., 2009). Discriminant validity was also determined to be adequate. Specifically, the variance extracted for each construct was greater than all the squared inter-factor correlations associated with the factor in question (Hair et al., 2009). 
	Table 2: Descriptive statistics
	Full implementation (n = 77)
	Partial implementation (n = 81)
	Construct
	Cronbach’s 
	VE
	Mean
	SD
	Mean
	SD
	TI
	.79
	0.57
	3.49
	0.80
	3.58
	0.71
	SN
	.90
	0.75
	3.97
	0.87
	3.85
	0.73
	PU
	.90
	0.77
	4.16
	0.81
	4.16
	0.62
	EOU
	.83
	0.63
	3.45
	0.59
	3.37
	0.65
	BI
	.93
	0.84
	3.86
	0.98
	3.83
	0.87
	Findings and Discussion
	The complete results of the analyses are presented in Table 3. It displays the results of the hypothesis-testing for the overall, full, and partial samples side-by-side to allow the comparison between the implementation programs. The estimates of the structural relationships in the research model are also specified along with their corresponding levels of significance. 
	Table 3: Complete Test Results
	Hypothesis
	Path
	Overall
	Full
	Partial
	H1a 
	PU<---TI
	.038 (.088)
	.194(.115)*
	.079(.127)
	H1b 
	BI<---TI
	.201 (.100)*
	.277(.120)**
	.058(.156)
	H1c 
	EOU<---TI
	.101 (.098)
	-.012 (.106)
	.341(.169)*
	H2a 
	PU<---SN
	.315 (.071)**
	.307 (.084)**
	.185(.102)*
	H2b 
	BI<---SN
	.197 (.080)**
	.129(.096)
	.261(.129)*
	H3 
	BI<---PU
	.516 (.104)**
	.640(.156)**
	.496(.164)**
	H4a 
	PU<---EOU
	.455 (.082)**
	.882 (.161)**
	.249(.081)**
	H4b 
	BI<---EOU
	.409 (.099) **
	.229(.203)
	.405(.111)**
	Note: Standard errors of the estimates are given in parentheses; * - significant at the 0.05 level; ** - significant at the 0.01 level; one-tail test because all relationship hypothesized are positive linear. PU- Perceived Usefulness; TI-Technology Innovativeness; BI-Behavioral Intention; EOU-Perceived Ease of Use; SN-Subjective Norm
	Technology Innovativeness Relationships

	The results showed that technology innovativeness (TI) had a significantly positive effect on perceived usefulness (PU) and behavioral intention (BI) in the case of full implementation of e-textbook meanwhile. However, the relationship between technology innovativeness and perceived ease of use (EOU) was only significant in the partial implementation subsample. 
	These results seem to suggest that students’ willingness to try out new information technologies is a very important determinant of use decisions in full implementation (greater system exposure) environments. In other words, as long as students have the choice to only partially use e-textbooks, personal technology innovativeness did not exert a significant influence on use decisions. Hence, in full use technology environments, TI is likely to be a very important determinant of intention to use. 
	Interestingly, only in partial implementation environments, did we see the willingness to try new technology to impact ease of use. This result suggests that the decision to use a system based on its ease of use is determined by the individual’s willingness to try out new technologies only if the user did not need to fully use the system.
	Subjective Norm Relationships
	The relationship between subjective norm (SN) and perceived usefulness (PU) was stronger in full implementation than in the partial implementation subsample. However, in the relationship between subjective norm and behavioral intention, only the partial implementation subsample scored a significant result. 
	These results seem to suggest that the influence of significant others (subjective norm) in determining behavioral intentions to use e-textbooks are more important in partial use environments than in full implementation environments.  This means that normative influences are likely to more important only when there is a limited exposure to a given technology than in greater exposure environments.
	Perceived Ease of Use Relationships

	Generally, all perceived ease of use (EOU) relationships were significant (not surprising) with the exception of its relation with technology innovativeness (TI) which has been discussed above. This simply means that the more e-textbooks are perceived as easy to use, the greater the likelihood of being accepted and used. This is not surprising given that many TAM studies come out with the same conclusion (see Davis, 1989; Venkatesh & Davis, 2000). However, the results also show that in partial implementation environments, ease of use was important in the determination of behavioral intention to use e-textbooks, but not so in full implementation environments. This also means that perceived ease of use of a particular technology may be immaterial in determining use intentions in full implementation settings. In other words, in full implementation settings individuals are likely to be less driven by ease of use in their decision to use a particular technology and more by the perceived usefulness.  
	Perceived Usefulness Relationships

	Generally, all perceived usefulness (PU) relationships were significant with the exception of that with technology innovativeness (TI). We could conclude that PU impacts use intentions at all levels irrespective of type of implementation. Similarly, the results point to the end that PU is the strongest determinant of use intentions. This result is consistent with other TAM studies like Davis (1989) and Venkatesh and Davis (2000). 
	Moderation Effects of System Exposure

	The results of the hypothesis testing are summarized in Table 4. In general, in the full implementation subsample versus the partial implementation subsample, three hypotheses were not supported. Specifically, these relationships were TI-EOU, SN-BI, and EOU-BI. Overall, when the two subsamples were tested for the moderating effects of full implementation (or high exposure to technology) versus partial implementation (low exposure to technology), a significant difference was found. This result indicates that the type of implementation program used was a significantly strong moderator for e-textbook adoption behavior. That is, most of the relationships in the model were significantly different across the two types of implementation, i.e., full versus partial.
	In particular, five out of the eight hypothesized relationships (H1a, H1b, H1c, H2b, and H4b) varied significantly between full and partial implementation groups.  System exposure moderated the effects on behavioral intention by the two predictive variables: perceived ease-of-use and subjective norm. 
	The moderating effects of system exposure were found to be more salient on the relationships involving technology innovativeness. In the full implementation group, technology innovation had significant effects on perceived usefulness and behavioral intention, but not on perceived ease of use. In the partial implementation group, however, the relationships exhibited opposite patterns: the only one that is significant is between technology innovativeness and perceived ease-of-use. 
	Table 4: Summary of Test Results
	Hypothesis
	Relationship
	Overall
	Full implementation
	Partial implementation
	H1a
	Technology Innovativeness Perceived Usefulness
	Not supported
	Supported
	Not supported
	H1b
	Technology Innovativeness Behavioral Intention to Use
	Supported
	Supported
	Not supported
	H1c
	Technology Innovativeness Perceived Ease of Use
	 Not supported
	Not Supported
	Supported
	H2a
	Subjective Norm  Perceived Usefulness
	Supported
	Supported
	Supported
	H2b
	Subjective Norm Behavioral Intention to Use
	Supported
	Not supported
	Supported
	H3
	Perceived Usefulness Behavioral Intention to Use
	Supported
	Supported
	Supported
	H4a
	Perceived Ease of Use Perceived Usefulness
	Supported
	Supported
	Supported
	H4b
	Perceived Ease of Use Behavioral Intention to Use
	Supported
	Not supported
	Supported
	Limitations and Implications of Study
	This research had some limitations. First, the choice of undergraduate students for the sample means that the results should be interpreted with caution. Additionally, because these students had an initial exposure to online learning environment, their perceptions could have been influenced by the experience. This could especially affect perceptions of the ease of use of the e-textbook. Consequently, the context of the study necessitates that all results be interpreted accordingly. Nevertheless, since undergraduate students represent the bulk of all e-book users (see Hernon et al., 2007), the study’s representativeness is still valid. Future research could investigate the impacts of TI and system exposure in varying educational levels and across settings. 
	Despite the limitations, the findings have several theoretical and practical implications. This study contributes to theory in that it increases our understanding of the impact of use decisions as influenced by a dispositional trait such as technology innovativeness, while highlighting the moderating effect of a more extrinsic factor such as system exposure or type of implementation. By using the technology acceptance model (TAM), we also ascertained the strength and stability of the core model in predicting acceptance and usage decision. Additionally, consistent with previous research using the TAM we show that the antecedents of the core model are responsible for determining use or usage decisions.
	The findings also provide practical insights for teachers. First, students’ openness to new technology in general will likely positively affect the adoption of a specific instructional technology like e-textbooks. The effect of technology innovativeness—being an intrinsic trait—suggests that dispositional and trait-based factors are likely to affect the decision for students to “accept” or “reject” instructional technology. Additionally, the results seem to suggest that personal technology innovativeness would be critical in determining behavioral intention to use a new instructional technology in mandatory-use settings. This is particularly true when we consider the result the relationship between TI and BI in the case of full implementation. Here, results suggested that TI strongly influenced behavioral intention. 
	Teachers and educators will have to focus on helping students become readily willing to take on new technologies first, before the implementation of new systems. It might be helpful to conduct trainings and information sessions that will help students deal with anxieties about the use of new technologies, providing resourceful persons within the institution to whom students can turn to in the face of difficulties. Such facilitating conditions may be helpful in boosting technology innovativeness.
	Second, the findings imply that pedagogues and instructional methodologists must leverage both the advantage of new learning technologies to the reality of student perceptions and use. An intrinsic factor such as students’ technology innovativeness should therefore be factored into instructional technology usage decision-making models. Additionally, an extrinsic but related factor such as exposure to the technology should equally be considered as it is likely to moderate students’ acceptance. Going forward, instructional technology leaders must reflect on the full package of e-textbook delivery. The greater the ease of use, versatility, media richness, and even compatibility with students’ learning habits, the better the electronic experience. Greater electronic experiences will lead to greater exposure which will boost acceptance and adoption by students.
	Lastly, the publishers of e-textbook would find these results helpful. It broadens understanding as to what factors contribute to e-textbook acceptance among collegians, who are arguably the greatest and most important users of e-book learning (Hernon et al. 2007. As it stands, student’s willingness to try new technology (technology innovativeness) is important in determining the acceptance and use of e-textbooks among college students. Since technology innovativeness did not lead to use intentions in partial implementation environments, this suggests that e-textbook publishers may need to run free trial versions of these products to build some level of experience and inspire future desire to use a similar technology. Additionally, more intuitive designs can be employed. The inclusion of tools that will lead to deeper and richer experiences in the electronic environment would be helpful in improving student acceptance and adoption through greater system exposure. 
	Conclusion
	This study examined the role of technology innovativeness (people’s openness to new technology) in determining students’ acceptance of e-textbooks. The findings suggest that students’ willingness to try new technology has both a direct positive impact as well as an indirect influence on their intention to use e-textbooks. The study further showed how technology innovativeness can be incorporated into the technology acceptance model to study how the adoption of new technology happens. Additionally, the study shows how the amount of exposure to a given technology can moderate acceptance, adoption, and use behaviors of a given technology. 
	It is suggested that educators be involved in boosting students’ personal innovativeness prior to new systems implementation. This could be achieved by offering new informational and training course modules that focus on motivating students towards tactical and strategic use of educational technologies with emphasis on what these students stand to gain from using these new technologies. Additionally, since the amount of exposure to a given technology seemed to significantly moderate technology adoption relationships, system developers must tweak the technology for maximum navigational and educational experience. To achieve these two objectives, the following are suggested: education and skill-building targeting the use of electronic resources and systems (Zhang & Bekman, 2011); increase in number and diversity of electronic resources (e.g., computer labs) on campuses (Sun et al., 2012); improvement of e-textbook system experience through media richness (Lai & Chang, 2011; and the provision of institutional support or facilitating conditions (e.g., instructor assistance) for easier e-textbook adoption (Ifenthaler & Schweinbenz, 2013).  
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	Appendix: Questionnaire Items
	Technological Innovativeness

	TI1 If I heard about a new information technology, I would look for ways to try it out.
	TI2 Among my peers, I am usually the first to try out new information technologies.
	TI3 I like to experiment with new information technologies.
	Subjective Norms

	SN1 People important to me support my use of the e-textbook.
	SN2 People who influence me think that I should use the e-textbook.
	SN3 People whose opinions I value prefer that I should use the e-textbook.
	Perceived Usefulness

	PU1 Using the e-textbook can improve my learning performance.
	PU2 Using the e-textbook can increase my learning effectiveness.
	PU3 I find the e-textbook to be useful to me.
	Perceived Ease of Use

	EOU1 Learning to use the e-textbook is easy for me. 
	EOU2 It is easy for me to become skillful at using the e-textbook.
	EOU3 Overall, the e-textbook is easy to use.
	Behavioral Intention to Use

	BI1 I will use e-textbooks for other classes.
	BI2 I will continue using e-textbooks in the future.
	BI3 I will strongly recommend that others use e-textbooks.
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