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Abstract 

This study took frequency of use and the adoption process into account to define the 

participants and external variables of the research model. School electronic textbooks are a 

daily-use technology and they are adopted in a compulsory, top-down way. Their introduction 

can evoke feelings of anxiety among teachers because of a possible increase in workload. 

This compulsory adoption process contrasts with that for most other technologies, which are 

voluntary and less disruptive. In a school context, instructional designs of electronic 

textbooks that help explain user acceptance are sufficient in a bottom-up, but not a top-down, 

approach. To address this, we included individual, organizational and social factors in our 

research model. We used a survey questionnaire to collect data from 306 in-service teachers 

from eight secondary schools. The results showed anxiety and positive attitude are the main 

barrier and catalyst, respectively, to acceptance of such technology. We make one suggestion 

for researchers and two suggestions for school leaders on the adoption process.  
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Introduction 

An electronic textbook is more than a paper textbook in an electronic format, as it should also 

include collaborative, interactive and other authentic features (Fouh, Breakiron, Hamouda, 

Farghally, & Shaffer, 2014; Fouh et al., 2014; Gu, Wu, & Xu, 2015; McFall, 2005; McFall, 

Dershem, & Davis, 2006). Their design characteristics and factors affecting student learning 

with electronic textbooks have been much studied (Rodriguez-Solano, Sánchez-Alonso, & 

Sicilia, 2014; Chiu, accepted; Chiu & Churchill, 2015a, 2015b; Luik & Mikk, 2008), for 

example, the design should be interactive and differ for students of different learning abilities. 

These design variables of the textbook that affect user acceptance are sufficient in facilitating 

the bottom-up or innovation-oriented adoption process, but not in the top-down (Hargreaves 

& Shirley, 2012).  

 

Textbooks adoption process for schools is considered to be top-down (Frydenberg, Matkin, & 

Center, 2007), i.e. the process is compulsory and involves all teachers, while their process in 

universities is bottom-up, i.e. teachers have their own freedom to make decisions on using the 

textbooks. Moreover, textbooks are used daily by teachers in classrooms (DiGisi & Willett, 

1995; Wang, Lin, & Lee, 2011); therefore, unlike many other educational technologies, such 

as learning management systems and presentation software, electronic textbooks are not 

merely teaching accessories. Their introduction in schools has a greater impact on in-service 

teachers than other non-daily-use technologies do (Adams, Nelson, & Todd, 1992; Saadé & 

Kira, 2007) in term of workload. The electronic textbooks are more disruptive for teachers as 

their introduction may initially impact teaching routines in the class. What in-service school 

teachers think and feel about the textbooks is key to their successful adoption process (Kim, 

Kim, Lee, Spector, & DeMeester, 2013; Saye, 1998). Few studies provide much information 

on such daily-use technology in the top-down adoption process. The present study used 
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frequency of use and adoption process to define participants and external variables of the 

research model - Technology Acceptance Model (TAM). The study aims to explore the major 

catalyst and barrier to in-service teacher acceptance of electronic textbooks, ultimately to 

help school leaders introduce such textbooks more effectively. 

 

Literature Review 

Electronic textbooks as daily-use and top-down technology  

Recent studies on electronic textbooks have focused on their design and use to promote 

effective learning (Fouh, Breakiron, Hamouda, et al., 2014; Fouh et al., 2014; McFall, 

Dershem, & Davis, 2006). They have suggested that electronic textbooks are a transformation 

of paper-based textbooks, and are more than just a digital version of the same. Their studies 

further showed that students gain more benefit from interactive and collaborative electronic 

textbooks that support authentic learning. Electronic textbooks are now adding peer review, 

sharing functionality and content creation to their original reading functions to support in-

class and after-class activities (Fouh, Breakiron, Hamouda, et al., 2014; Fouh et al., 2014; 

McFall, Dershem, & Davis, 2006). Indeed, the instructional design of the textbooks is an 

important factor affecting user acceptance. 

 

However, in the primary- and secondary-school context, textbooks are perceived as daily-use 

technology and they are adopted in a top-down fashion (DiGisi & Willett, 1995; Wang et al., 

2011; Frydenberg et al., 2007). As such, the final decision to use electronic textbooks in 

teaching is made by principals and subject panel heads. The adoption of textbooks is 

compulsory for all subject teachers, and their introduction may evoke feelings of anxiety and 

frustration among teachers because of a possible increase in workload. This adoption process 

contrasts with that for non-daily technologies, such as LMS and mobile learning, which are 
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voluntary (Chiu & Churchill, 2015c; Hargreaves & Shirley, 2012) and individual teachers can 

choose whether to use them. Indeed, the process for electronic textbooks is affected not only 

by individual factors (e.g. anxiety and computer self-efficacy), but also organizational factors 

(e.g. institutional support) and social factors (e.g. voluntariness). Hence, variables of the 

textbooks should include anxiety, school support and peer/supervisor influences; the research 

participants should be in-service school teachers, neither students nor university teachers. 

 

Individual, organizational and social factors 

The individual factor category relates to personal skills, beliefs or feelings (Kim et al., 2013; 

Teo, 2009; Venkatesh, 2000). This includes anxiety and computer self-efficacy. Anxiety is an 

emotional state of unpleasantness, fear, frustration, rumination and apprehension (Nayak, 

2014; Venkatesh, 2000), which threatens decision-making for themselves but not for others 

(Wray & Stone, 2005). This anxiety can affect user beliefs on how easy a technology is to use 

(Igbaria & Parausraman, 1989; Roberts & Henderson, 2000; Venkatesh, 2000). In an 

educational context, anxiety created by educational technology innovations influences in-

service teacher decisions on the use of the technology (Zhao, Hueyshan, & Mishra, 2001). 

Teachers may feel anxious about a lack of familiarity with the innovation (Arndt, Feltes, & 

Hanak, 1983; Baloğlu & Çevik, 2009) or a possible increase in workload. Such teacher 

anxiety is a potent influencing factor on the value of interactive computer technologies in 

teaching (Agbatogun, 2010). The other individual factor considered here is computer self-

efficacy, defined as a personal judgment of capabilities to use computers to achieve a specific 

task (Gong et al., 2004; Teo, 2009). Teachers with higher self-efficacy are more likely to find 

a new technology easy to use. In conclusion, electronic textbooks, while currently less 

common in classrooms, are used more often when available than learning management 

systems and devices. Moreover, their introduction may be associated with higher teacher 
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anxiety because of a lack of familiarity with (Arndt et al., 1983; Baloğlu & Çevik, 2009), and 

higher frequency of use of, the technology.  

 

The other category is the organizational factor that focuses on institutional support, for 

example, through school policy and technical support (Blackwell, Lauricella, & Wartella, 

2014; Gu et al., 2015, Teo, 2009). Institutional support means the degree to which an 

individual perceives sufficient support from her/his workplace, for example regulatory, 

financial and non-financial support (Blackwell et al., 2014; Teo, 2009). Perceived support 

from institutions positively affects adoption of a technology (Gu et al., 2015; Park, Rhoads, 

Hou, & Lee, 2014; Venkatesh, 2000). Individuals are more likely to find a technology easy to 

use when they believe they have adequate resources and support from their school (Blackwell 

et al., 2014; Teo, 2009). For example, providing adequate software and sufficient technical 

staff can facilitate the use of technologies including computers, internet, MP3 players and 

tablets in schools (Blackwell et al., 2014; Teo, 2009).  

 

External pressure has an impact on adopter acceptance behavior (Agarwal, & Prasad, 1997), 

therefore, the last category is the social factor. This category puts emphasis on peer or 

supervisor influence (Park, 2009; Park et al., 2012; Park et al. 2014) and covers voluntariness 

(Moore & Benbasat,1991; Park et al., 2014; Venkatesh, 2000). Voluntariness means the 

degree to which an individual perceives technology acceptance as non-mandatory (Venkatesh 

& Davis, 2000). Superior mandate influences initial uptake of a technology in an organization 

(Agarwal, & Prasad, 1997; Park et al., 2014), and individuals are more likely to use new 

technology when it is compulsory for their jobs (Park et al., 2012, 2014; Venkatesh & Davis, 

2000). 
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TAM as a predictive model 

Originating from the psychological theory of reasoned action (Fishbein & Ajzen, 1975) and 

the theory of planned behavior (Ajzen & Fishbein, 1980), the TAM as developed by Davis 

and colleagues (1989) became a key model explaining the adoption of new technologies in 

various situations, for example, mobile games, (Ha, Yoon, & Choi, 2007), digital libraries 

(Park, Roman, Lee, & Chung, 2009) and e-learning (Edmunds et al., 2012; Park et al., 2012). 

The TAM has been empirically proven to be a valid theoretical framework predicting human 

behavior towards potential acceptance or rejection of the technology innovations (Venkatesh 

& Davis, 2000). Numerous studies used this model to identify the conditions or factors that 

facilitated technology integration into education (Teo, 2009, Edmunds et al., 2012; Park et al., 

2012). Most TAM-based studies in education have focused on the acceptance of non-daily-

use technology by students and tertiary educators. These include studies on attitudes of 

tertiary education teachers towards web-based learning (Gong, Xu, & Yu, 2004); and 

university student acceptance of an online learning management systems (Cheung & Huang, 

2005; Park, Nam, & Cha, 2012; Ros et al., 2014), education tools (Teo, Lee, & Chai, 2008) 

and ICT tools (Edmunds, Thorpe, & Conole, 2012).   

 

The present study 

Many studies used the design of electronic textbook to explain the user acceptance from 

learning or teaching perspectives, which is sufficient in a bottom-up approach, but not in a 

top-down. This daily-use technology is more disruptive for employee. In school context,  

daily-use and top-down factors are the nature textbook implementation. This study is one of 

the first to use frequency of use and adoption process to define the participants and the 

external variables of research model. Therefore, the research participants are in-service 

teachers and the factors are individual, organizational and social. It also explored the problem 
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from a different angle, and used TAM as a tool with the four external variables – anxiety, 

computer self-efficacy, institutional support and voluntariness – to determine the major 

catalyst and barrier to the adoption of electronic textbooks by Hong Kong school teachers. 

The findings of this study are intended to provide the basis for some suggestions to school 

leaders on how to introduce the textbooks more effectively in schools. The following research 

hypotheses were proposed: 

 H1: Attitude, perceived usefulness, perceived ease of use, computer self-efficacy, 

institutional support and voluntariness will have significant positive effects on 

behavioral intention. 

 H2: Perceived usefulness, perceived ease of use, computer self-efficacy, institutional 

support and voluntariness will have significant positive effects on attitude. 

 H3: Perceived ease of use, computer self-efficacy, institutional support and 

voluntariness will have significant positive effects on perceived usefulness. 

 H4: Computer self-efficacy, institutional support and voluntariness will have 

significant positive effects on perceived ease of use. 

 H5: Anxiety will have significant negative effects on perceived ease of use, perceived 

usefulness, attitude and behavioral intention. 

 

 

Method 

Research design and participants  

We employed a structural equation modelling approach to develop a model to examine the 

relationships among the eight constructs: anxiety towards electronic textbooks, computer 

self-efficacy, institutional support, voluntariness, perceived usefulness, perceived ease of use, 

attitudes towards and behavioral intention. The first four constructs are external variables 
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influencing perceived usefulness and perceived ease of use. Structural equation modelling 

allows us to use a theoretical model to examine all the variables simultaneously. We used a 

survey questionnaire to collect data for each construct in the research model, see Figure 1. 

The participants were 306 teachers from eight government-subsidized secondary schools in 

Hong Kong. All of them were perceived electronic textbooks as daily-use and top-down 

technology, and understood the definition of the textbook discussed in the literature review. 

Among them, 53.9% were female and the average teaching experience was 11.08 years 

(SD=7.60).  

 

Materials 

We developed a self-report 5-point Likert-type scale questionnaire anchored by “strongly 

disagree” and “strongly agree” to measure all the constructs from a participants perspective. 

We also conducted a read-through with two local in-service teachers to confirm the 

questionnaire format and wording were understandable and readable. The questionnaire 

included a consent form and items for the constructs. 

Questions in the questionnaire were modified from relevant research studies. The questions in 

perceived usefulness, perceived ease of use and attitude towards were adapted from Davis 

(1989); the questions in behavioral intention were adapted from Hu and colleagues (1999); 

the questions in computer self-efficacy were adapted from Compeau and Higgins (1995); the 

questions in institutional support were adapted from Thompson and colleagues (1991), and 

Mathieson and colleagues (2001); the questions in anxiety were adapted from Hsu and 

colleagues (2009); the questions in voluntariness were modified from Moore and Benbasat 

(1991). Table 2 summarizes the items related to each of the eight constructs in the research 

model. 
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Procedure 

We delivered the materials to the schools. The participants signed the consent forms and 

finished the questionnaire in their schools. We collected the completed questionnaires, and 

used SPSS 21.0 and AMOS 21.0 to conduct exploratory factor analyses and confirmatory 

factor analyses of scales, respectively.  

 

In the process of data examination, we first deleted cases that had missing values before 

conducing data analysis. Second, we used exploratory data-driven factor analysis to examine 

the measurement scale and internal reliability. Finally, we followed the suggestion of 

Anderson and Gerbing (1988): we used theory-driven confirmatory factor analysis to 

evaluate the validity – convergent and discriminate validity – of the construct before we 

performed path analysis to test the hypotheses in the research model. 

 

Results 

Descriptive analysis  

Descriptive statistics of all the constructs are reported in the first column of Table 1. All mean 

values were higher than 3.00, except for anxiety. The analysis further showed that the values 

for skewness and kurtosis were acceptable for normality of the data (Garson, 2012). 

Therefore, the constructs are appropriate for use in structural equation modeling (Kline, 

2011). 

 

Measurement model 

Internal reliability, convergent validity and discriminant validity of the measurement model 

should be assessed (Fornell & Lacker, 1981). For acceptable internal reliability, a factor 

loading of each measure should be greater than 0.70 (Fornell & Lacker, 1981). The results in 
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Table 1 showed the factor loading of all measures exceeded 0.70, indicating the internal 

reliability of the measurement model was adequate. To assess the convergent validity of the 

measurement model, the composite reliability of each construct and the average variance 

extracted also should be measured (Fornell & Lacker, 1981). Fornell and Lacker (1981) 

recommended that the values of composite reliability and average variance extracted should 

be greater or equal to 0.70 and 0.50, respectively. As shown in Table 2, the convergent 

validity of the proposed constructs in the measurement model was acceptable. Moreover, 

discriminant validity tests whether a construct is distinct from other constructs. It is a 

measure of internal consistency (Byrne, 2013). Table 2 showed strong discriminant validity 

according to Fornaell and Lacker (1981) recommendation. Hence, the constructs in the 

research model are considered to be acceptable for further analysis.  

 

Model fit  

Confirmatory factor analysis was conducted to measure model fit. The literature suggested a 

variety of indices can be used. Table 3 showed that all the values in the measurement and 

research models satisfied their corresponding recommended values, which indicated that the 

research model had a good fit. 

 

Hypothesis tests and path analysis 

Other than testing hypotheses, the analysis indicated how well the model is by estimating 

path coefficients and R-square (R2). Path coefficients and R2 indicated the strength of the 

relationships and the amount of variance of the dependent constructs explained by the 

independent constructs, respectively.  

As shown in Table 4, all hypothesized paths in the research model were significantly 

supported, all p values <0.05. Moreover, Figure 1 shows the results of the path coefficients in 
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the research model; and Table 4 shows path analysis results of the standardized direct, 

indirect and total effects. Four endogenous variables – perceived ease of use, perceived 

usefulness, attitude towards and behavioral intention – were tested. Of the exogenous 

variables, the data show only anxiety had a negative effect on the four endogenous variables.  

 

Four exogenous variables explained 36% of the variance in perceived ease of use. Anxiety 

had the largest effect on perceived ease of use (β= -0.65), followed by institutional support 

(β= 0.18). Moreover, five variables explained 42% of the variance in perceived usefulness. 

Perceived ease of use had the largest effect on perceived usefulness (β= 0.35), followed by 

anxiety (β= -0.41), institutional support (β= 0.32) and self-efficacy (β= 0.18). Furthermore, 

six variables explained 28% of the variance in attitude towards. Perceived ease of use (β= 

0.35) and perceived usefulness (β= 0.35) had the largest effects on attitude towards, followed 

by anxiety (β= -0.29). In addition, seven variables explained 23% of the variance in 

behavioral intention. Attitude toward had the largest effect on behavioral intention (β= 0.40), 

followed by perceived usefulness (β= 0.35).  

 

Moreover, the most dominant determinant of behavior intention, with a medium effect 

(Cohen, 1988), is attitude toward electronic textbook use; and the external variable with the 

most influence on behavior intention is anxiety. Of all the paths, perceived ease of use had the 

largest effect on perceived usefulness with a medium effect. 

 

Discussion and conclusion 

Research on in-service teacher acceptance of electronic textbooks is necessary (Gu et al., 

2015) for their introduction in schools (Teo, 2009, Edmunds et al., 2012; Park et al., 2012), 

because of a lack of familiarity with (Arndt et al., 1983; Baloğlu & Çevik, 2009), high 
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frequency of use of (Gu et al., 2015), and top-to-down adoption process of,such textbooks in 

practice (Frydenberg et al., 2007).  

 

Our empirical results for the fit indices indicate that the research model is a good fit, 

suggesting that the four variables are acceptable factors affecting electronic textbook 

acceptance of in-service secondary school teachers. Moreover, both perceived usefulness and 

attitude towards directly and positively influenced teacher behavioral intention to use 

electronic textbooks, whereas perceived ease of use had positive influences on perceived 

usefulness and attitude towards. Furthermore, while computer self-efficacy, institutional 

support and voluntariness positively and significantly influence perceived usefulness and 

perceived ease of use, anxiety had a significant negative impact on perceived usefulness and 

perceived ease of use. These are consistent with TAM-based current research on adopting an 

online learning system (Gong et al., 2004; Park, 2009).  

 

Attitude towards and perceived usefulness have been recognized as the most influential 

catalysts in the model (Blackwell et al., 2014; Park, 2009). Our results reveal the same 

phenomenon. Attitude towards was the strongest predictor of behavioral intention to use 

electronic textbook in teaching; perceived usefulness was also identified as a secondary 

determinant of teacher behavioral intention. In-service teachers are likely to use an electronic 

textbook in their teaching if they have positive attitudes towards the use of the textbook.  

 

Given the effects on perceived usefulness, our results show that anxiety towards using the 

textbooks had a greater effect than computer self-efficacy. This does not reflect the results of 

the study by Park and colleagues (2014) on online systems as a non-daily use technology, 

which suggested that computer self-efficacy had a greater effect than anxiety does. Compared 



INTRODUCING ELECTRONIC TEXTBOOKS IN SCHOOLS 14 

to online systems, electronic textbooks, while currently less common, are used more on a 

daily basis when available in organizations. This may imply that anxiety is a stronger factor 

than self-efficacy when the technology is daily-use and is less familiar to the user. A plausible 

explanation is teachers might feel anxious about a possible increased daily workload and 

therefore would be less likely to experience the potential usefulness of the technology.  

 

Among the four external variables, anxiety was the primary influencing factor and had a 

negative impact on intention to use electronic textbooks in classrooms. We infer that in-

service teachers with less anxiety are more likely to teach with electronic textbooks. This 

finding also confirms the counterproductive role of anxiety in teacher education in secondary 

schools. As more projects involving electronic textbooks are introduced into schools (Gu et 

al., 2015), professional development programs should be designed to first overcome anxiety 

towards using the textbooks. 

 

Overall, the findings showed that positive attitude is the main catalyst and anxiety is the main 

barrier to the adoption of this daily-use technology through a top-down way. 

 

This study affords three suggestions; the first is for researchers and the last two for school 

leaders. First, we advise researchers to use the frequency of use and adoption process a 

technology to define their participants and external variables of research model for examining 

user acceptance. For example, university electronic textbooks adopted through a bottom-up 

process should study students and explore instructional designs, a daily-use technology in the 

workplace should study employee, as well as include the factors of anxiety and frustration. 

Second, most current teacher training programs focus on skills development. Since anxiety 

was identified as a factor stronger than computer self-efficacy, the programs are not enough 
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for the introduction of textbooks. Therefore, school leaders should be aware of what and how 

teachers feel about using the textbooks, regardless of their apparent computer skills. The 

more hesitant teachers feel, the less likely they will be to use the textbooks even though they 

may be competent operating computers. To ease teacher anxiety towards the textbooks, 

resources may be provided to reduce possible increase of workload. Last, as anxiety (the 

major barrier) is a stronger factor than attitude (the major catalyst), strategies for the 

introduction of electronic textbooks should first ease anxiety, and then build a more positive 

attitude towards such textbooks.   

 

There are some limitations of the present study that could be addressed in future research. 

Only individual, organizational and social factors were analyzed in the study. Since teacher 

perceived usefulness is one of the determinants of acceptance, some other factors should be 

added, such as the instructional design and functionality of electronic textbooks and digital 

literacy.  

 

Finally, this study adds to the limited knowledge in the literature, as it is the first that consider 

the frequency-of-use level and adoption process of a technology to look at factors influencing 

in-service secondary school teacher adoption of electronic textbooks. Since higher education 

adoption process is bottom-up approach, future studies could include a comparative study 

between teachers in secondary and higher education to establish a better understanding of 

electronic textbook acceptance, and a study adding digital literacy to examine whether 

instructional design is stronger influential factor. 

  



INTRODUCING ELECTRONIC TEXTBOOKS IN SCHOOLS 16 

 

Acknowledgement 

This study was supported by a research fund from The University of Hong Kong, Hong 

Kong. The author thanks all the teachers and principals involved in the survey. 

 

 When the readers would like to access the item data of the questionnaires presented in 

this paper that had no participant identifications, they can send a request through 

Faculty of Education, the University of Hong Kong, Hong Kong.  

 This study had got the ethical approval from the Human Research Ethics Committee 

for Non-Clinical Faculties in the University of Hong Kong before we collected the 

data.  

 There is no conflict of interests between the author and participants. 

 

 



INTRODUCING ELECTRONIC TEXTBOOKS IN SCHOOLS 17 

References 

Adams, D. A., Nelson, R. R., & Todd, P. A. (1992). Perceived usefulness, ease of use, and 

usage of information technology: a replication. MIS quarterly, 16(2), 227-247. 

Arndt, S., Feltes, J., & Hanak, J. (1983). Secretarial attitudes towards word processors as a 

function of familiarity and locus of control. Behaviour & Information Technology, 

2(1), 17-22. 

Agarwal, R., & Prasad, J. (1997). The role of innovation characteristics and perceived 

voluntariness in the acceptance of information technologies. Decision sciences, 28(3), 

557-582. 

Agbatogun, A. (2010). Self-concept, computer anxiety, gender and attitude towards 

interactive computer technologies: A predictive study among Nigerian teachers. 

International Journal of Education and Development Using ICT, 6(2), 683-692. 

Ajzen, I., & Fishbein, M. (1980). Understanding attitudes and predicting social behaviour. 

Englewood Cliffs, NJ: Prentice Hall. 

Anderson, J. C., & Gerbing, D. W. (1988). Structural equation modeling in practice: A review 

and recommended two-step approach. Psychological Bulletin, 103(3), 411. 

Blackwell, C. K., Lauricella, A. R., & Wartella, E. (2014). Factors influencing digital 

technology use in early childhood education. Computers & Education, 77, 82-90. 

Baloğlu, M., & Çevik, V. (2009). A multivariate comparison of computer anxiety levels 

between candidate and tenured school principals. Computers in Human Behavior, 

25(5), 1102-1107. 

Byrne, B. M. (2013). Structural equation modeling with AMOS: Basic concepts, applications, 

and programming. New York, NY: Routledge. 



INTRODUCING ELECTRONIC TEXTBOOKS IN SCHOOLS 18 

Cheung, W., & Huang, W. (2005). Proposing a framework to assess internet usage in 

university education: an empirical investigation from a student’s perspective. British 

Journal of Educational Technology, 36(2), 237–253. 

Chiu, T.K.F. (accepted). Effect of prior knowledge and respond time on learning in a mobile 

learning environment. In D. Churchill, J. Lu, T.K.F. Chiu, & B. Fox. Mobile learning: 

theories and applications. Springer: New York. 

Chiu, T.K.F., & Churchill, D. (2015a). Design of Learning Objects for Concept Learning: 

Effects of Multimedia Learning Principles and an Instructional Approach. Interactive 

Learning Environment, 1-16. 

Chiu, T.K.F., & Churchill, D. (2015b). Exploring the Characteristics of an Optimal Design of 

Digital Materials for Concept Learning in Mathematics: Multimedia Learning and 

Variation Theory. Computer & Education, 82, 280–291. 

Chiu, T.K.F., & Churchill, D (2015c). Adoption of Mobile Devices in Teaching: Changes in 

Teacher Beliefs, Attitudes and Anxiety. Interactive Learning Environment. DOI: 

10.1080/10494820.2015.1113709. 

Cohen, J. (1988). Statistical power analysis for the behavioral sciences. Hillsdale, NJ: 

Erlbaum. 

Compeau, D. R., & Higgins, C. A. (1995). Computer self-efficacy: Development of a 

measure and initial test. MIS Quarterly, 19(2), 189–211. 

Davis, F. D. (1989). Perceived usefulness, perceived ease of use, and user acceptance of 

information technology. MIS Quarterly, 13, 319-339. 

Davis, F. D., Bagozzi, R. P., & Warshaw, P. R. (1989). User acceptance of computer 

technology: a comparison of two theoretical models. Management science, 35(8), 

982-1003. 



INTRODUCING ELECTRONIC TEXTBOOKS IN SCHOOLS 19 

DiGisi, L. L., & Willett, J. B. (1995). What high school biology teachers say about their 

textbook use: A descriptive study. Journal of Research in Science Teaching, 32(2), 

123-142. 

Edmunds, R., Thorpe, M., & Conole, G. (2012). Student attitudes towards and use of ICT in 

course study, work and social activity: A technology acceptance model approach. 

British Journal of Educational Technology, 43(1), 71-84. 

Fishbein, M., & Ajzen, I. (1975). Belief, attitude, intention and behavior: An introduction to 

theory and research. Reading, MA: Addison-Wesley. 

Fornell, C., & Larcker, D. F. (1981). Evaluating structural equation models with unobservable 

variables and measurement error. Journal of Marketing Research, 48, 39–50. 

Fouh, E., Breakiron, D. A., Hamouda, S., Farghally, M. F., & Shaffer, C. A. (2014). Exploring 

students learning behavior with an interactive etextbook in computer science courses. 

Computers in Human Behavior, 41, 478-485. 

Fouh, E., Karavirta, V., Breakiron, D. A., Hamouda, S., Hall, S., Naps, T. L., & Shaffer, C. A. 

(2014). Design and architecture of an interactive eTextbook–The OpenDSA system. 

Science of Computer Programming, 88, 22-40. 

Frydenberg, J., Matkin, G., & Center, D. L. (2007). Open textbooks: Why? what? how? 

when. William and Flora Hewlett Foundation. 

Garson, G. D. (2012). Testing statistical assumptions. North Carolina: Statistical associates 

Publishing. 

Gong, M., Xu, Y., & Yu, Y. (2004). An enhanced technology acceptance model for web-based 

learning. Journal of Information Systems Education, 15(4), 365-374. 

Gu, X., Wu, B., & Xu, X. (2015). Design, development, and learning in e-Textbooks: what 

we learned and where we are going. Journal of Computers in Education, 2(1), 25-41. 



INTRODUCING ELECTRONIC TEXTBOOKS IN SCHOOLS 20 

Ha, I., Yoon, Y., & Choi, M. (2007). Determinants of adoption of mobile games under mobile 

broadband wireless access environment. Information & Management, 44(3), 276-286. 

 

Hargreaves, A., & Shirley, D. (2012). The far side of educational reform. Canadian Teachers' 

Federation. 

Hsu, M. K., Wang, S. W., & Chiu, K. K. (2009). Computer attitude, statistics anxiety and self-

efficacy on statistical software adoption behavior: An empirical study of online MBA 

learners. Computers in Human Behavior, 25(2), 412-420. 

Hu, P. J., Chau, P. Y., Sheng, O. R. L., & Tam, K. Y. (1999). Examining the technology 

acceptance model using physician acceptance of telemedicine technology. Journal of 

Management Information Systems, 91-112. 

Igbaria, M., & Parasuraman, S. (1989). A path analytic study of individual characteristics, 

computer anxiety and attitudes toward microcomputers. Journal of Management, 15, 

373–388.  

Kim, C., Kim, M. K., Lee, C., Spector, J. M., & DeMeester, K. (2013). Teacher beliefs and 

technology integration. Teaching and Teacher Education, 29, 76-85. 

Kline, R. B. (2011). Principles and practice of structural equation modeling. New York, NY: 

Guilford press. 

Luik, P., & Mikk, J. (2008). What is important in electronic textbooks for students of different 

achievement levels?. Computers & Education, 50(4), 1483-1494. 

Mathieson, K., Peacock, E., & Chin, W. W. (2001). Extending the technology acceptance 

model: the influence of perceived user resources. ACM SigMIS Database, 32(3), 86-

112. 

McFall, R. (2005). Electronic textbooks that transform how textbooks are used. The 

Electronic Library, 23(1), 72-81. 



INTRODUCING ELECTRONIC TEXTBOOKS IN SCHOOLS 21 

McFall, R., Dershem, H., & Davis, D. (2006). Experiences using a collaborative electronic 

textbook: bringing the guide on the side home with you. ACM SIGCSE Bulletin, 

38(1), 339-343. 

Moore, G. C., & Benbasat, I. (1991). Development of an instrument to measure the 

perceptions of adopting an information technology innovation. Information Systems 

Research, 2(3), 192-222. 

Nayak, R. D. (2014). Anxiety and mental health of software professionals and mechanical 

professionals. International Journal of Humanities and Social Science Invention, 3, 

52-56. 

Park, N., Rhoads, M., Hou, J., & Lee, K. M. (2014). Understanding the acceptance of 

teleconferencing systems among employees: An extension of the technology 

acceptance model. Computers in Human Behavior, 39, 118-127. 

Park, N., Roman, R., Lee, S., & Chung, J. E. (2009). User acceptance of a digital library 

system in developing countries: An application of the Technology Acceptance Model. 

International Journal of Information Management, 29(3), 196-209. 

Park, S. Y. (2009). An Analysis of the Technology Acceptance Model in Understanding 

University Students' Behavioral Intention to Use e-Learning. Educational Technology 

& Society, 12(3), 150-162. 

Park, S. Y., Nam, M. W., & Cha, S. B. (2012). University students' behavioral intention to use 

mobile learning: Evaluating the technology acceptance model. British Journal of 

Educational Technology, 43(4), 592-605. 

Park, N., Rhoads, M., Hou, J., & Lee, K. M. (2014). Understanding the acceptance of 

teleconferencing systems among employees: An extension of the technology 

acceptance model. Computers in Human Behavior, 39, 118-127. 

 



INTRODUCING ELECTRONIC TEXTBOOKS IN SCHOOLS 22 

Roberts, P., & Henderson, R. (2000). Information technology acceptance in a sample of 

government employees: A test of the technology acceptance model. Interacting with 

Computers, 12(5), 427–443. http://dx.doi.org/10.1016/S0953-5438(98)00068-X. 

Rodriguez-Solano, C., Sánchez-Alonso, S., & Sicilia, M.-A. (2014). Creation of reusable 

open textbooks: Insights from the Connexions repository. British Journal of 

Educational Technology. doi: 10.1111/bjet.12196 

Ros, S., Hernández, R., Caminero, A., Robles, A., Barbero, I., Maciá, A. and Holgado, F. P. 

(2014), On the use of extended TAM to assess students' acceptance and intent to use 

third-generation learning management systems. British Journal of Educational 

Technology. 

Saadé, R. G., & Kira, D. (2007). Mediating the impact of technology usage on perceived ease 

of use by anxiety. Computers & Education, 49(4), 1189-1204. 

Saye, J. W. (1998). Technology in the classroom: The role of dispositions in teacher 

gatekeeping. Journal of Curriculum and Supervision, 13(3), 210. 

Teo, T. (2009). Modelling technology acceptance in education: A study of pre-service 

teachers. Computers & Education, 52(2), 302-312. 

Teo, T., Lee, C. B., & Chai, C. S. (2008). Understanding pre‐service teachers' computer 

attitudes: applying and extending the technology acceptance model. Journal of 

Computer Assisted Learning, 24(2), 128-143. 

Thompson, R. L., Higgins, C. A., & Howell, J. M. (1991). Personal computing: toward a 

conceptual model of utilization. MIS Quarterly, 15(1), 124-143. 

Venkatesh, V. (2000). Determinants of perceived ease of use: Integrating control, intrinsic 

motivation, and emotion into the technology acceptance model. Information Systems 

Research, 11(4), 342-365. 

http://dx.doi.org/10.1016/S0953-5438(98)00068-X


INTRODUCING ELECTRONIC TEXTBOOKS IN SCHOOLS 23 

Venkatesh, V., & Davis, F. D. (2000). A theoretical extension of the technology acceptance 

model: Four longitudinal field studies. Management science, 46(2), 186-204. 

Wang, W.C., Lin, C.H, & Lee, C.C. (2011). Thinking of the textbook in the ESL/EFL 

classroom. English Language Teaching, 4(2), 91-96. 

Wray, L. D., & Stone, E. R. (2005). The role of self‐esteem and anxiety in decision making 

for self versus others in relationships. Journal of Behavioral Decision Making, 18(2), 

125-144. 

Zhao, Y., Hueyshan T., & Mishra, P. (2001). Technology, teaching and learning: Whose 

computer is it?. Journal of Adolescent and Adult Literacy, 44(4), 348–355. 

 

  



INTRODUCING ELECTRONIC TEXTBOOKS IN SCHOOLS 24 

 

 

 

 

  



INTRODUCING ELECTRONIC TEXTBOOKS IN SCHOOLS 25 

Table 1: Construct reliability and convergent validity 

 

Construct and its 

descriptive statistics  

Item Factor 

loading 

Average 

variance 

extracted  

Composite 

reliability  

Perceived ease of use   0.82 0.93 

(M=3.32,SD=0.85, 

Skewness=-0.11, 

Kurtosis=-0.56) 

I find electronic textbooks easy to use. 0.86   

Learning to use electronic textbooks would be 

easy for me. 

0.88   

It is easy for me to become skillful in using 

electronic textbooks. 

0.83   

Perceived usefulness   0.76 0.90 

(M=3.35, SD=0.73, 

Skewness=-0.66, 

Kurtosis=0.40) 

Using electronic textbooks will improve my 

work. 

0.79   

Using electronic textbooks will make my 

teaching more effective. 

0.85   

I would find electronic textbooks useful in my 

teaching. 

0.82   

Attitude towards   0.68 0.87 

(M=3.42,SD=0.78, 

Skewness=-0.86, 

Kurtosis=0.77) 

Electronic textbooks make my teaching more 

interesting. 

0.88   

I look forward to using electronic textbooks in 

teaching. 

0.79   

 I think it would be very wisely to use electronic 

textbooks in teaching. 

0.82   

Behavioral intention   0.87 0.95 

(M=3.36, SD=0.85, 

Skewness=-0.26, 

Kurtosis=-0.31) 

I intend to use electronic textbooks in teaching 

when they are becomes available. 

0.91   

I plan to use electronic textbooks often. 0.88   

I will use electronic textbooks in future. 0.93   

Anxiety   0.55 0.79 

(M=2.90, SD=0.71, 

Skewness=-0.06, 

Kurtosis=-0.11) 

I do not understand why somebody in my field 

needs electronic textbooks. 

0.79   

I feel electronic textbook is a waste. 0.78   

I feel apprehensive about using electronic 

textbooks in teaching. 

0.75   

Computer self-

efficacy 

(M=3.64, SD=0.71, 

Skewness=-0.56, 

Kurtosis=-0.21) 

  0.71 0.88 

I know how to use a computer to do my work. 0.82   

I could use computer to complete a task if 

someone showed how to do it first. 

0.90   

I am confident about using compute to do my 

work. 

0.90   

Institutional support   0.54 0.78 

(M=3.66, SD=0.62, 

Skewness=-0.46, 

Kurtosis=0.73) 

I receive sufficient support from my school 

while I use electronic textbooks. 

0.75   

A specific person or group is available for 

assistance with the use of electronic textbooks. 

0.89   

When I need help to use electronic textbooks in 

teaching someone is there to help me. 

0.79   

Voluntariness   0.91 0.95 

(M=3.29, SD=0.83, 

Skewness=-0.17, 

Kurtosis=-0.59) 

Teaching with electronic textbooks is 

compulsory in my job. 

0.95   

My principal expects me to teach with electronic 

textbooks. 

0.94   
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Table 2: Correlation matrices and discriminant validity 
 

 Behaviora

l intention 

Computer 

self-efficacy 

Institutional 

support 

Anxiety Attitude 

towards 

Perceived 

usefulness 

Perceived 

ease of use 

Voluntariness 

Behavioral 

intention  
1.000       

 

      

Computer self-

efficacy 
0.265 1.000             

Institutional 

support 
0.191 0.078 1.000           

Anxiety -0.143 -0.247 0.116 1.000         

Attitude 

towards 
0.447 0.146 0.182 -0.366 1.000       

Perceived 

usefulness 
0.351 0.316 0.227 -0.423 0.486 1.000     

Perceived ease 

of use 
0.297 0.295 0.083 -0.548 0.453 0.575 1.000   

Voluntariness 0.318 0.261 0.111 -0.219 0.146 0.303 0.269 1.000 

 

Table 3: Fit indices for the measurement and research models 
 

 Measurement model Research model Recommended value 

Chi-square /  

degree of freedom 

(x
2
/df) (df=225) 

2.37 2.43 ≤0.3 

GFI 0.87 0.86 ≥0.8 

AGFI 0.84 0.83 ≥0.8 

RMSEA 0.07 0.07 ≤0.08 

SRMR 0.05 0.06 ≤0.08 

NFI 0.90 0.90 ≥0.9 

CFI 0.94 0.94 ≥0.9 

IFI 0.94 0.94 ≥0.9 

TLI 0.93 0.93 ≥0.9 
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Table 4: Hypothesis tests and Path analysis results of the direct, indirect and total effects 
 

Endogenous 

variable 

Exogenous 

variable  

Direct effect  Indirect 

effect 

Total effect R
2
 Hypothesis 

Perceived ease of 

use 

Anxiety -0.65 - -0.65 0.36 Supported*** 

 Institutional 

support 

0.18 - 0.18  Supported* 

 Computer self-

efficacy 

0.16 - 0.16  Supported* 

 Voluntariness 0.11 - 0.11  Supported* 

Perceived 

usefulness 

Perceived ease of 

use 

0.35 - 0.35 0.42 Supported*** 

 Anxiety -0.19 -0.22 -0.41  Supported* 

 Institutional 

support 

0.26 0.06 0.32  Supported*** 

 Computer self-

efficacy 

0.12 0.06 0.18  Supported* 

 Voluntariness 0.10 0.04 0.14  Supported* 

Attitude towards Perceived 

usefulness 

0.35 - 0.35 0.28 Supported*** 

 Perceived ease of 

use 

0.23 0.12 0.35  Supported*** 

 Anxiety - -0.29 -0.29   

 Institutional 

support 

- 0.15 0.15   

 Computer self-

efficacy 

- 0.10 0.10   

 Voluntariness - 0.07 0.07   

Behavioral 

intention 

Attitude towards 0.40 - 0.40 0.23 Supported*** 

 Perceived 

usefulness 

0.21 0.14 0.35  Supported** 

 Perceived ease of 

use 

- 0.21 0.21   

 Anxiety - -0.21 -0.21   

 Institutional 

support 

- 0.13 0.13   

 Computer self-

efficacy 

- 0.08 0.08   

 Voluntariness - 0.06 0.06   

 

 

*p<0.05, **p<0.01, ***p<0.001 

 

 

 


