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Abstract  
The purpose of this study is to investigate the emotions of students toward using digital textbook and 
to examine the factors affecting the emotions. Also, this study examined the relationship among the 
factors of individual characteristics and computer usage, student’s emotions, and the perceived 
learning effects. For this study, 2,950 1st grade middle school students participated in a survey which 
measured individual characteristics, computer usage behavior, emotions toward using digital 
textbooks, and perceived learning effects of digital textbooks. The results showed that positive 
emotions toward using digital textbooks were higher than negative emotions. The factors that affect 
student's positive emotions were intrinsic motivation, self-regulated learning, and student's use of 
computers for learning and entertainment. Digital textbook efficacy was the most influential factor that 
affect student's negative emotions, and computer addiction was also related to the negative emotions. 
Regarding the perceived learning effects, intrinsic motivation, self-regulated learning were related to 
more positive perceptions of learning effects. Although, the strongest predictor of positive perceptions 
of learning effects was student's positive emotions toward using digital textbooks. 

Keywords: Digital textbooks, Student’s emotion, Perceived learning effect, Individual characteristics, 
Computer usage. 

1 INTRODUCTION 
The purpose of this study was to examine student's emotions using digital textbooks in classes and to 
explore student’s individual and computer usage factors that affect student's emotions. In addition, we 
examined how student’s characteristics, computer usage, and emotions of using digital textbook are 
related to the perceived learning effects of digital textbooks. 

Digital textbooks can be seen as a form of e-textbooks which are the combination of an e-book and a 
textbook and contain learning contents (Gu, Wu, & Xu, 2015; Jung & Lim, 2009; Landoni & Diaz, 
2006; Lau, 2008; Rockinson-Szapkiw et al. 2013; Vassiliou & Rowley, 2008). In addition to digitizing 
printed texts, digital textbooks integrate various learning resources and functions such as video, 
search functions, and interactive tools (Horne, Russell, & Schuh, 2016; Rockinson-Szapkiw, Courduff, 
Carter, & Bennett, 2013). 

In Korea, digital textbooks have a special meaning. The Korean Ministry of Education has developed 
digital textbooks and applied it to the schools to promote the interest and self-directed learning of the 
students who are digital generations. The Korean Ministry of Education defines digital textbooks as ‘a 
textbook for students with abundance of learning materials, learning support and management 
functions added to the existing curriculum (book-type textbooks), such as terminology dictionary, 
multimedia data, evaluation items, and supplementary learning contents’ (Korean Ministry of 
Education, 2014). Digital textbooks are a type of electronic textbooks, but they have special meaning 
in that they refer to e-textbooks certified by the government.  

To summarize, if an e-book is digitized printed books that can be viewed on a computer or an 
electronic device, the e-textbooks or digital textbooks are used for teaching and learning among such 
e-books. The term "digital textbook" used in this study refers to a text book developed on the basis of 
a textbook as a form of e-textbook. Digital textbooks also refer to electronic textbooks developed on 
the basis of book-type textbooks.  

In previous studies on digital textbooks, students perceived multimedia, highlights, notes, glossary 
lookups, annotations, bookmarks, and search functions as advantages of using digital textbooks 
(Lim et al., 2014; McFall et al., 2006; Simon, 2001). According to a study of observing digital 
textbook classes, in the digital textbook class, the students has a positive experience accessing 
various references on the Internet, engaging in-depth inquiry learning with experimental videos and 
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zoom-in functions, and sharing his or her thoughts more actively with others (Sung et al., 2017). It 
has been reported that these digital textbook classes have a positive effect on learning outcomes 
such as scientific inquiry skills, problem solving ability, communication, positive perception of 
instruction, class satisfaction, etc. (Lee & Hong, 2010; Cha, Kye & Jeong, 2017; Cheon, Jeon, & 
Bang, 2014; Choi & Seo, 2009; Han, 2014; Heo & Lew, 2015). However, lower user friendliness and 
display than the printed textbooks, difficulties in installing e-textbook software, and lack of power 
outlets have been pointed out as limitations of digital textbooks (Embong, Noor, Hashim, Ali, & 
Shaari, 2012; Kropman et al. 2004). In the early stage of introduction of digital textbooks, various 
studies such as studies on the perceptions and effects of digital textbooks and instructional model 
using digital textbooks have been conducted. However, there has been little research on the 
emotions experienced by students in the class using digital textbooks. 

Especially, the classes that use the technology or media cause the interest of the learners, but they 
sometimes cause student’s negative emotions. For example, the emotion most frequently 
experienced by learners in online classes was reported to be frustration (O’Regan, 2003). In 
addition, many studies have reported that student’s usage behavior and learning effect vary 
according to the emotional attitude toward media or technology (Hew & Brush, 2006; Sung & Jin, 
2011). Therefore, the purpose of this study is to investigate the emotions of students toward using 
digital textbook and to examine the factors affecting these emotions. Also this study examined the 
relationship among the factors of individual characteristics and computer usage, student’s emotions, 
and the perceived learning effects.  

For the development and application of digital textbooks, the Ministry of Education has designated 
163 schools as research schools nationwide including 81 elementary schools and 82 middle schools 
for pilot operation from 2014. Digital textbooks were applied to social science and science subjects 
in 3rd and 4th grade in elementary schools and 1st grade in middle schools. This study was 
conducted with students of the digital textbook research school. 

Research questions of this study were as follows. 

1 What are the students’ emotions of digital textbook class? 
2 What are the factors that affect the emotions of digital class? 
3 What are the factors that affect the perceived learning effects of digital textbook? 

2 METHODOLOGY 

2.1 Participants 
In this study, 2,950 school students participated in 82 middle schools for pilot operation. All 
participants were 1st grade students and had experience using digital textbooks more than a 
semester. Of the 2,950 students, 53.9% of the participants were male and 46.1% female. 

Table 1. Description of participants 

Category Frequency Percentage 

Gender Male 1,589 53.9 

Female 1,361 46.1 

Total 2,950 100 

2.2 Measures 
The independent variables were classified into student’s individual characteristics and computer 
usage variables. The individual characteristics included student's reported learning performance, 
intrinsic motivation, self-regulated learning level and digital textbook efficacy and the computer 
usage included computer usage time a day, the degree of using computers for learning and for 
entertainment, and the level of computer addiction.  
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The dependent variables used in this study were the emotions of using digital textbooks (positive 
and negative emotions respectively) and student’s perceived learning effects of digital textbooks. 
Positive emotions about digital textbooks consisted of two items (ex. ‘I enjoy digital textbook class) 
and negative emotions consisted of three items (ex. I am annoyed with the digital textbook class). 
The student’s perceived learning effects of digital textbooks were composed of three items (ex. 
Digital textbooks are effective in understanding learning contents).  

All items except the computer usage time were measured on the 5-point Likert scale ranging from 
1(strongly disagree) to 5(strongly agree). Computer usage time was reported by taking the time to 
use the computer in one day.  

2.3 Data Analysis 
In this study hierarchical regression analysis was conducted to find out how much the independent 
variables can explain the dependent variables. In hierarchical regression analysis, different models 
are tested sequentially. In this study, two different models were used to determine how much the 
independent variables predict each dependent variable. In the first model students’ individual 
characteristics were included into analysis. In the second model, students’ individual characteristics 
and computer usage were included into analysis. 

3 RESULTS 
Descriptive statistics were calculated for the whole data used in this study. The means and the 
standard deviations are presented in Table 2. 

Table 2. Descriptive statistics. 

Variable Mean S.D 

Independent 
variables 

Individual 
characteristics 

Self-reported learning performance  3.36 0.97 

Intrinsic motivation 3.52 0.87 

Self-regulated learning  3.51 0.86 

Digital textbook efficacy 3.64 1.48 

Computer usage  Computer usage time a day  1.41 1.88 

Use computers for learning 3.16 1.08 

Use computers for entertainment 3.55 0.93 

Computer addiction  2.90 0.96 

Dependent 
variables 

Emotions  Positive emotions 3.67 1.02 

Negative emotions 2.50 1.15 

Perceived learning effects  3.82 0.97 

3.1 Students’ emotions of digital textbook class 
The emotions that students have in their digital textbook classes are as follows. The mean score of 
enjoyment was 3.72 (SD=1.04) and expectation was 3.61 (SD=1.07). Regarding negative emotions, 
the mean score of anxiety was 2.40 (SD=1.23), annoyance was 2.50 (SD=1.25) and boredom was 
2.58 (SD=1.25). 
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Table 3. Students' emotions of digital textbook class 

Emotions Mean S.D 

Positive emotions I enjoy digital textbook class. 3.72 1.04 

I expect digital textbook class. 3.61 1.07 

Negative emotions I am anxious about digital textbook class. 2.40 1.23 

I am annoyed with digital textbook class. 2.50 1.25 

I am boring in digital textbook class. 2.58 1.25 

3.2 Factors affecting positive emotions toward using digital textbooks  
In Table 4, hierarchical regression analysis showed how student’s individual characteristics and 
computer usage predicted positive emotions toward using digital textbooks. 

Table 4. Factors affecting positive emotions 

Model Independent Variable B SD β t F R2 

Model 1 Gender  -.135 .044 -.062 -3.046** 

145.806*** .285 

Self-reported learning performance  .013 .023 .012 .570 

Intrinsic motivation .373 .037 .333 9.986*** 

Self-regulated learning  .212 .038 .186 5.598*** 

Digital textbook efficacy -.048 .015 -.066 -3.206** 

Model 2 Gender  -.115 .044 -.053 -2.631** 

88.782*** .306 

Self-reported learning performance  .007 .023 .006 .301 

Intrinsic motivation .329 .037 .294 8.847*** 

Self-regulated learning  .161 .039 .141 4.172*** 

Digital textbook efficacy -.027 .016 -.037 -1.693 

Computer usage time a day  .002 .012 .004 .208 

Use computers for learning  .101 .021 .114 4.884*** 

Use computers for entertainment  .118 .025 .110 4.751*** 

Computer addiction  .003 .023 .004 .153 
***

P<.001,  **P<.01 

In the regression model (Model 1), in which the individual characteristics were entered as independent 
variables, the variables affecting the student’s positive emotions toward using digital textbooks were 
gender (t=-3.046, p=<.01), intrinsic motivation (t=9.986, p=<.001), self-regulated learning level 
(t=5.598, p=<.001), and digital textbook efficacy (t=-3.206, p=<.01). The results showed that positive 
emotions were lower in female students than male students and that positive emotions were higher 
when student’s intrinsic motivation and self - regulated learning level were higher. In addition, it was 
found that the higher the digital textbook efficacy is, the more likely the positive emotions would be 
lowered.  

In the second regression model (Model 2), individual characteristics and computer usage variables 
were entered as independent variables. The results showed that positive emotions were lower in 
female students than in male students (t=-2.631, p=<.01), and positive emotions were higher when 
intrinsic motivation (t=8.847, p=<.001) and self-regulated learning level motivation (t=4.172, p=<.001). 
Also, the higher the degree of using computer for learning and for entertainment, the higher the 
positive emotion.  
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Model 1 accounted for 28.5% of variance in the positive emotions and Model 2 accounted for 30.6%. 

3.3 Factors affecting negative emotions toward using digital textbooks  

Table 5. Factors affecting negative emotions 

Model Independent Variable B SD β t F R2 

Model 1 Gender  -.012 .051 -.005 -.241 

211.884*** .367 

Self-reported learning performance  .029 .026 .022 1.114 

Intrinsic motivation -.005 .043 -.004 -.114 

Self-regulated learning  -.066 .044 -.048 -1.520 

Digital textbook efficacy -.549 .017 -.615 -31.638*** 

Model 2 Gender  .005 .050 .002 .092 

134.358*** .400 

Self-reported learning performance  .027 .026 .020 1.046 

Intrinsic motivation -.034 .042 -.024 -.792 

Self-regulated learning  -.071 .044 -.051 -1.626 

Digital textbook efficacy -.481 .018 -.540 -26.287*** 

Computer usage time a day  -.027 .013 -.038 -1.997 

Use computers for learning  .056 .024 .051 2.352 

Use computers for entertainment  -.020 .028 -.015 -.709 

Computer addiction  .230 .026 .194 8.905*** 
***

P<.001,  **P<.01 

Next, as a result of analyzing the variables affecting negative emotions of students toward using 
digital textbooks, Model 1 showed that the digital textbook efficacy had a significant negative 
influence (t=31.638, p=<.001). In Model 2, digital textbook efficacy still had the most significant 
negative influence. The degree of computer addiction also had a positive relationship with negative 
emotions (t=8.905, p=<.001). That is, high digital textbook efficacy has the potential to reduce 
negative emotions and high computer addiction affect negative emotions. 

Model 1 accounted for 36.7% of variance in the negative emotions and Model 2 accounted for 
40.0%. 

3.4 Factors affecting perceived learning effects of digital textbook 
In Model 1, which was used for analyzing individual characteristics, the variables that influenced 
learner's perceived learning effects were intrinsic motivation (t=7.363, p=<.001), self-regulated 
learning level (t=6.454, p=<.001), and digital textbook efficacy (t=-3.047, p=<.001). Perceived 
learning effects were as digital textbook efficacy was higher. On the other hand, perceived learning 
effects were higher as intrinsic motivation and self-regulated learning level were higher. 

In the model 2, digital textbook efficacy was no longer significant, and the degree of intrinsic 
motivation (t=5.993, p=<.001), self-regulated learning (t=5.144, p=<.001), and the degree of using 
computer for learning (t=4.549, p=<.001) and for entertainment (t=5.550, p=<.001) were positively 
related to perceived learning effects.  
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Table 6. Factors affecting perceived learning effects 

Model Independent Variable B SD β t F R2 

Model 1 Gender  -.095 .042 -.049 -2.296 

107.937*** .228 

Self-reported learning 
performance  -.031 .021 -.031 -1.424 

Intrinsic motivation .258 .035 .255 7.363*** 

Self-regulated learning  .229 .036 .223 6.454*** 

Digital textbook efficacy -.043 .014 -.065 -3.047*** 

Model 2 Gender  -.079 .041 -.041 -1.934 

68.987*** .255 

Self-reported learning 
performance  -.033 .021 -.034 -1.561 

Intrinsic motivation .208 .035 .206 5.993*** 

Self-regulated learning  .185 .036 .180 5.144*** 

Digital textbook efficacy -.020 .015 -.030 -1.305 

Computer usage time a day  .012 .011 .023 1.084 

Use computers for learning  .088 .019 .110 4.549*** 

Use computers for entertainment  .129 .023 .133 5.550*** 

Computer addiction  .017 .021 .020 .814 

Model 3 Gender  -.067 .031 -.034 -2.183 

231.737*** .585 

Self-reported learning 
performance  

-.007 .016 -.007 -.445 

Intrinsic motivation .054 .026 .054 2.069 

Self-regulated learning  .055 .027 .053 2.023 

Digital textbook efficacy .004 .013 .005 .265 

Computer usage time a day  .001 .008 .001 .068 

Use computers for learning  .033 .015 .042 2.291 

Use computers for entertainment  .024 .018 .025 1.374 

Computer addiction  .033 .016 .038 2.044 

Positive emotions .656 .018 .674 36.602*** 

Negative emotions -.050 .015 -.068 -3.437** 
***P<.001,  **P<.01 

When the emotions of digital textbooks were added as independent variables in addition to individual 
characteristics and computer usage variables (Model 3), positive emotions (t=36.602, p=<.001) and 
negative emotions (t=-3.437, p=<.01) of digital textbooks were found to have a significant influence on 
the perceived learning effects. In particular, positive emotions of using digital textbooks was the 
strongest predictor of the perceived learning effects.  

Model 1 accounted for 22.8% of variance in the perceived learning effects and Model 2 accounted for 
25.5%. Also, Model 3 accounted for 58.5%. 

4 CONCLUSIONS 
This study explored the relationship among student’s emotions toward digital textbooks in classes, 
student’s individual and computer usage factors, and the perceived learning effects of digital 
textbooks. The study was conducted with 1st grade middle school students who have experience using 
digital textbooks more than a semester. 
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The results of this study are as follows: 

First, overall, positive emotions toward using digital textbooks such as enjoyment and expectation 
were higher than negative emotions such as anxiety, annoyance, and boredom, and male students 
showed higher positive emotions than female students. 

Second, student’s intrinsic motivation and self-regulated learning were the factors that contributed to 
increase positive emotions and perceived learning effects of digital textbooks. On the other hand, 
digital textbook efficacy was the most influential factor affecting negative emotions. The results 
showed that digital textbook efficacy significantly contributed to lowering negative emotions. 

Third, in terms of computer usage variables, the more the students use computers for learning and 
entertainment, the higher the positive emotions and the positive perceived learning effects. However, 
the computer use time was not a significant factor. Computer addiction was an influential factor 
affecting negative emotions. 

Lastly, when positive emotions and negative emotions toward digital textbooks were analyzed as 
predictors of perceived learning effects, individual characteristics and computer usage variables were 
no longer significant.  Positive emotions were the strongest predictors of perceived learning effects, 
and negative emotions showed negatively related perceived learning effects. These results suggest 
that the emotions of digital textbooks may mediate the relationship between individual characteristic 
and computer usage, and perceived learning effects.  

In conclusion, it is necessary to increase student's intrinsic motivation and self-regulated learning level 
in order to increase positive emotions of digital textbooks, and it is also necessary to encourage to use 
computer for daily learning and entertainment. In order to lower negative emotions, it is important to 
improve the efficacy of using digital textbooks through pre-training on digital textbook usage and it is 
essential to lower the level of addiction to computers. The most important thing about the perceived 
effectiveness of digital textbook is that students have positive emotions toward using digital textbooks 
and do not have negative emotions.  

The results of this study showed that the individual characteristics of the students and the 
characteristics related to the computer usage affect student’s emotions and consequently student's 
perception of the learning effects could be changed through the emotions. This could be tested 
through path analysis later. In addition, it is necessary to further explore various factors that affect 
student’s emotion of using digital textbooks such as teacher and instructional characteristics. 
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