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ABSTRACT: With the development of multimedia technology, the 

electronic reading method has greatly increased the enthusiasm for 

reading among initially less motivated children. This form of  reading 

exhibits considerable potential, underscoring the necessity of 

determining the impact of  employing such novel software on the 

emergent reading of young children in China. The aim of  this research 

investigation is to contrast the influences of electronic books and printed 

book reading on story comprehension and reading motivation in 

Chinese five-year-olds. Preschoolers participating in this study were 

randomly selected from three different classrooms in a public 

kindergarten in Chongqing, China. These participants were again 

assigned to electronic and printed book reading groups according to their 

pretest scores. During the four-week reading intervention period, each 

preschooler read a picture book once a week, for a total of  two books. 

The results indicate that the incorporation of  screen-based reading for 

preschoolers holds promise in reducing reading fatigue and fostering 

interest in reading. In addition, there was a notable disparity in story 

comprehension levels, even though varying reading mediums were used 

in the two groups. 

KEYWORDS: emergent reading; story comprehension; motivation; 

e-picture book; printed picture book 

1. Introduction 

Children gain multiple developmental advantages of  reading, including explaining the world, 

enhancing communication skills, memory retention, and acquiring written language proficiency (Bus et 

al., 1995; Wasik et al., 2016). Hence, questions regarding preschoolers’ emergent reading with different 

materials and strategies have been arising in recent decades. According to Mason and Allen (1986), 

reading consists of  two integral components: namely, word recognition and text meaning. The former 

proceeds from the smaller to the larger unit, whereas the latter proceeds from the larger to the smaller unit. 

It can be seen that understanding the text of  the story holds significant importance in measuring 

children’s reading proficiency. 

The specific characteristics of  picture books make them especially effective for facilitating children’s 

language learning as well as vocabulary, and gaining socialization, artistic experiences, and enjoyment 

(Özdemir et al., 2019). One document issued by the Chinese government (Opinions on Deepening the 
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Reform and Standardizing the Development of Preschool Education, 2018) emphasizes that the 

provision of children’s books in kindergartens should meet the specific requirements of young readers 

and promote their reading development (Gao, 2019). However, research on the reading of  picture books 

also indicates that children tend to focus minimally on the written words, whether they are reading 

independently or reading with a narrator (Evans et al., 2009; Evans and Saint-Aubin, 2005). It is 

therefore important that appropriate methods are used to improve the quality of  picture book reading for 

preschoolers. 

Due to the growing prevalence of  digital technology, young children are more and more frequently 

using digital devices for reading (Liman Kaban and Karadeniz, 2021), and online picture books have 

provided personalized electronic reading environments for young readers. According to the 19th 

National Reading Survey (2022), organized and conducted by the China Press and Publication Research 

Institute in 2021, the exposure rate of  Chinese children aged 0–8 to digital reading methods is 69.2%. 

This gives rise to reading habits that might be distinct from the conventional act of reading books, 

because of  the unique capabilities of touch screens on digital devices and the various social contexts in 

which these devices are employed (López-Escribano et al., 2021). Electronic books for preschoolers 

typically consist of  a blend of background narration, animation, music, and interactive educational tasks 

that accompany the primary storyline (Şimşek and Işıkoğlu Erdoğan, 2021). These features may increase 

the learning potential (Bus et al., 2015), and promote reading skills among children who are just starting 

to read (Chera and Wood, 2003; Flack et al., 2018; Korat et al., 2014). Motivating young children to read 

and encouraging their active participation in self-directed learning can be effectively achieved through 

digital reading (Hanafi et al., 2021). This underscores the growing need for educators of  early learners to 

employ electronic books as a means to cultivate enthusiasm for reading among preschoolers. 

Studies (Liman Kaban and Karadeniz, 2021; Richter and Courage 2017) show that children exhibit 

a greater inclination toward electronic picture books as opposed to printed ones. These e-picture books 

offer various activities such as listening to the story, highlighting text, using hotspots, and providing 

immediate feedback and assistance when children have difficulties, which can help pre-readers 

understand the story when reading with a narrator. Despite some findings, research investigating the 

impact of the electronic picture book medium on story comprehension of  preschool children is still 

limited (Hoel and Tønnessen, 2019). A multitude of research has centered on exploring the impacts of  

reading e-picture books; however, the majority of  these studies have been carried out in countries that 

utilize alphabetic scripts (De Jong and Bus, 2004; Korat and Segal-Drori, 2016). Therefore, the main goal 

of  this study is to contrast the effects of  e-picture books and printed books on Chinese 5-year-old 

preschoolers’ story comprehension and reading motivation. 

2. Literature review 

Between birth and the age of 5, children undergo substantial brain development, during which their 

cognitive abilities advance at a remarkable pace (Burchinal et al., 2002), and reading activities play a 

crucial role in fostering children’s cognitive development (Powell et al., 2010; Sim and Berthelsen, 2014). 

Story comprehension relies on understanding words and the incorporation of  their meanings into a 

mental representation of  the text (Perfetti and Stafura, 2014). Previous research in countries using 

alphabetic characters has shown that children’s capacity to effectively blend meanings from pictures 

advances within the age of  4 to 8 years (Bornens, 1990). Their capability to draw inferences from pictures 

increases, and so does their proficiency in reasoning about sequences of  pictures (Paris and Paris, 2003). 

According to Li (2017), the age of  3 to 6 years may be a critical period for the development of  
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Chinese children’s reading comprehension, and preschoolers all have a better understanding of  explicit 

information than implicit information. Although they have a great development in confirming the main 

character and understanding the plot of  the story, they may have some difficulties in simple reasoning 

and information integration. Liu (2011) believed that at the age of 5, children can actively pay attention 

to words based on word recognition and have a complete understanding of  picture books based on 

matching the meaning of  words with the main information of the picture. In addition, they are 

fundamentally capable of  recognizing or inferring the emotions of  the protagonist in a given situation. 

This aligns with the research of Li et al. (2006), who conducted a study on the proficiency of Chinese 

preschoolers to read and narrate pictures, and found that children as young as 5 years old have the 

cognitive abilities to comprehend picture narratives. 

Chinese children between the ages of  3 and 6 commonly undergo a three-year full-time early 

childhood education program prior to entering formal primary school. The prevalent mode of  learning in 

Chinese preschool classrooms involves teacher-directed instruction delivered to the entire group (Fu and 

Wang, 2022; Guo et al., 2023; Hu et al., 2018; Wang et al., 2023). The literacy activities in the 

kindergarten usually include reading storybooks and picture books, singing nursery rhymes, and playing 

language games. However, there are some problems in the language program of  Chinese kindergartens, 

such as the lack of reading materials for language activities in class, children’s low interest, and the lack 

of  interaction in the activities. 

Children in K3 (5–6 years old) class are expected to develop the ability to interpret the pictures and 

the texts according to the clues in the book and to understand the emotions conveyed by the literacy work. 

Hence, it is essential for preschool teachers to offer children a diverse range of  reading materials to foster 

their curiosity and enthusiasm for reading. However, there are some problems in the language program 

of  Chinese kindergartens, such as the lack of  reading materials for language activities in class, children’s 

low interest, and the lack of  interaction in activities (Ma, 2021). Moreover, studies on picture book 

reading also show that children pay very little attention to the text, regardless of  whether they read 

independently or with a narrator (Evans et al., 2009; Evans and Saint-Aubin, 2005). In the process of 

picture book reading instruction, some children cannot effectively integrate pictures and words because 

teachers simply let young children look at the pictures by themselves, or fix the page-turning speed of 

picture books. Therefore, it is important to use appropriate methods to improve the quality of  young 

children’s picture book reading. 

A recent study (Chen, 2020) reveals a noteworthy positive correlation between the rate and duration 

of  children’s learning activities with new media (including e-books) and their emergent reading, word 

recognition, vocabulary, and story comprehension. Researchers argued that the interactive elements 

present in e-picture books could enhance children’s enthusiasm and curiosity for reading, which could 

contribute to their positive engagement with digital technology (Altun, 2019; De Jong and Bus, 2004). 

They found that animated pictures in e-books, particularly those that are aligned with the story text, can 

successfully blend nonverbal cues with language, thereby supporting children’s retention and 

comprehension of  the storyline (Bus et al., 2015). The integration of written text alongside synchronized 

dynamic visual and audio elements has the potential to enrich the story content and assist children in 

forming vivid mental imagery related to the narrative (Korat, 2010). Some researchers (Savva et al., 2022) 

suggest that children have the ability to actively participate in the learning process by integrating their 

existing knowledge, personal experiences, and the utilization of digital elements. When reading an 

e-book, the narrator, highlighted text, and animation may support comprehension (Kayaoǧlu et al., 

2011). 
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However, Şimşek and Işıkoğlu Erdoğan (2021) conducted a study that examined the impacts of 

electronic, dialogic, and conventional reading on the literacy development of  56 preschool children. The 

qualitative data suggested that there were slight changes in the language scores of  both the digital and 

traditional reading groups following the intervention. According to a meta-analysis conducted by Takacs 

et al. (2015), multimedia elements such as animated images, music, and sound effects can enhance 

children’s understanding of stories and even improve it compared to traditional storybook reading. On 

the other hand, interactive elements such as hotspots, dictionaries, and games were discovered to be more 

of  a hindrance than a benefit. Similarly, a review of experimental and quasi-experimental research 

examining the influence of e-books on children’s language advancement revealed that e-books have 

moderate effects on reading comprehension. The review suggests that certain interactive features in 

e-books may enhance comprehension, while other features that are incongruent may hinder 

comprehension (Zucker et al., 2009). 

There is a growing body of  research indicating a reciprocal relationship between reading 

comprehension and motivation (Becker et al., 2010; Conradi et al., 2014; Pan, 2022; Pan et al., 2023). 

Preschool educators have emphasized the need for interactive learning materials that can engage and 

capture the attention and interest of students (Yilmaz, 2018). Recent investigations have also revealed 

that a lack of  initial reading motivation in preschoolers hinders their early reading development. In 

response, educators are encouraged to incorporate visual, audio, and other multimedia elements into 

teaching methods, moving away from passive approaches such as verbal explanations or passive 

demonstrations (Cheng and Tsai, 2014; Kim and Smith, 2017). More research is therefore needed to 

familiarize children with the use of  e-picture books and to develop the necessary strategies to encourage 

their motivation. 

This study seeks to provide answers to these two inquiries: 

1) RQ1: Is there a statistically significant difference between the story comprehension levels of Chinese 

5-year-old preschoolers exposed to e-picture book reading, and of  those exposed to printed book 

reading with a narrator? 

2) RQ2: Is there a statistically significant difference between the reading motivation levels of Chinese 

5-year-old preschoolers exposed to e-picture book reading and of those exposed to printed book 

reading with a narrator? 

3. Method 

To determine the effects of  e-picture books on reading motivation levels and story comprehension of 

Chinese 5-year-old preschoolers, this study employed a quantitative approach. Within this experimental 

study, information was collected by conducting assessments before and after the intervention to measure 

story comprehension. Additionally, a 5-point Likert-type scale was employed to gauge reading 

motivation. The study utilized random sampling as the chosen research method. First, the researcher 

randomly selected 40 numbers from the 5-year-olds’ number list and gave these participants the CSCTT 

as a pretest. First, the researcher randomly selected 40 numbers from the 5-year-olds’ number list and 

gave these participants the CSCTT as a pretest. Then, the preschoolers were divided into an e-book group 

and a print book group according to their pretest scores. Over the next 4 weeks, both groups read two 

picture books in the same order. 

The books used in this study are “A Taste of the Moon” (Michael, 1997) and “The Rainbow Flower” 

(Michael, 2005). The electronic versions of these picture books come from the Yila-reading app, which 

is extremely popular in China. Both electronic versions adopt original illustrations and include some 
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background sounds, animations, and interactive learning activities. Figure 1 shows some examples of 

the interactive elements utilized in the e-picture books. Figure 1a displays the multimedia elements, 

such as visual animation and sound, in the picture book “Rainbow-Colored Flowers”. Readers can 

advance the plot of “A Taste of  the Moon” by pressing the screen to move the elephant, as shown in 

Figure 1b. 

 
(a) 

 
(b) 

Figure 1. (a) multimedia elements; (b) hidden hotspots. 

3.1. Participants 

The study was carried out involving Chinese 5-year-old preschoolers (N = 40) of  a kindergarten in 

Chongqing, China, during the academic year 2022–2023. The research location is a public kindergarten 

called Tiansheng Kindergarten, which was chosen because it served families in the middle and lower 

socioeconomic areas of  the city, in order to reduce the potential impact of  shared reading and e-picture 

book reading at home. The children included 16 boys and 24 girls. The average age of the children in 

the sample was 66.5 months. 

Before conducting the research in Tiansheng Kindergarten, permission was obtained from the 

principal. Then, the researcher obtained informed consent from the participants’ parents before 

implementing the study. All parents volunteered their children to participate in the program. 

Additionally, the researcher used simple sentences to explain the purpose and procedures of this study 

to the preschoolers before the experiment. Those children whose parents granted permission were also 

asked verbally for their consent to participate. Ethical considerations regarding the confidentiality of  the 
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children’s responses were strictly adhered to. 

3.2. Instruments 

3.2.1. Reading comprehension tests 

The Children’s Story Comprehension Test Task (CSCTT), adapted from the Narrative 

Comprehension of Picture Books task (NC task) (Paris and Paris, 2003), is used to measure 

preschoolers’ picture book comprehension. In this task, the child is asked 10 specific questions which 

are designed according to the content of  the picture book used in each intervention. According to the 

accuracy of  the children’s answers, each item will be scored as 0, 1, or 2, with a full score of 20 points. 

This test was used to measure children’s reading comprehension ability in the e-picture book group and 

the printed book group. The test has been shown to be highly reliable, with three studies indicating 

substantial concurrent and predictive validity between assessments of children’s early reading abilities 

and the NC assessment. This indicates that the NC assessment is a credible quantitative tool for gauging 

the comprehension of  young children, which can identify developmental changes and can be used with 

a variety of  books (Paris & Paris, 2003). Cronbach’s alpha value obtained for CSCTT from the pilot 

study was 0.757, which indicated the test reached good reliability. 

3.2.2. Reading motivation questionnaire 

A reading motivation questionnaire following a 5-point Likert-type, designed by An (2018) is 

employed to assess the preschoolers’ reading motivation after the picture book reading intervention to 

ascertain whether there existed a notable difference in the motivation levels between the printed book 

group and e-picture book group. After the preschoolers completed the CSCTT, the researchers said that 

they would have to answer questions about the books they had read. We also emphasized that there 

were no right or wrong answers to these questions. Subsequently, the researchers asked the preschoolers 

to rate four items on a scale ranging from 1 to 5, which included factors such as interest, attitude, 

communication, and fatigue (as shown in Table 1). Cronbach’s alpha was employed to assess the 

internal consistency of  the questionnaire, yielding a value of  α = 0.81. 

Table 1. The motivation for reading questionnaire. 

Item Meaning of scale 

1 2 3 4 5 

1. Do you find the story you just 

heard interesting? (interest) 

Very boring Boring Have no idea Interesting Very interesting 

2. Would you like this reading 
method? (attitude) 

Very dislike Dislike  Have no idea Like Very much 

3. Would you like to use this tool 
to listen to stories with your 

parents or other friends? 
(communication) 

Very dislike Dislike Have no idea Like Very much 

4. Do you feel tired after 
listening to this story? (fatigue) 

Very tired Tried Have no idea Relaxed Very relaxed 

3.3. Research procedure 

In order to ascertain the suitability of  the test for the participants’ level and to evaluate the 

instruments’ reliability, a trial version of the test was piloted in a different K2 class of the same 

kindergarten, which consisted of 20 preschoolers. Following the conclusion of the pilot phase, the 

formal study was conducted with two experimental groups. The pretest was the CSCTT which lasted 
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about 7 min. After the data are calculated, the test scores will be arranged from low to high. The 

children were ranked according to their pretest scores, and adjacent ranks were divided into pairs of 

similar reading abilities (resulting in 20 pairs). From these pairs, each member was randomly assigned 

to either the print book or the e-book reading group. After the pretest was completed and the groups 

were formed, both groups received the same intervention. They read two picture books (“A Taste of the 

Moon” and “The Rainbow Flower”) in the same order, with one group reading the print versions and 

the other using the e-book versions within a reading app. Upon the conclusion of the 4-week 

intervention period, preschoolers took CSCTT as the post-test and reading motivation questionnaire. 

Permission was obtained from the principal of  this kindergarten before conducting research in the 

kindergarten. Besides, since the participants were under the age of  7, the researcher sought informed 

consent from the participants’ parents prior to the implementation of  the study. 

4. Results 

The data gathered from each instrument was structured into tables and subjected to statistical 

analysis utilizing SPSS version 25.0 for the Windows platform. 

Quantitative data was collected for this study from pre- and post-test scores of  the CSCTT 

(Children’s Story Comprehension Test Task) and scores from a reading motivation questionnaire. The 

information obtained from each tool was organized into tables and subjected to statistical analysis 

utilizing SPSS version 25.0 for the Windows platform. In the analysis of  quantitative data, the 

independent samples t-test was used in two groups. The significance level was set at p < 0.05 to interpret 

the research data. A noteworthy distinction in reading motivation scores was noted between the two 

groups. 

4.1. Findings about the effects of different media on preschoolers’ story comprehension 

This section presents the reading comprehension performance of  the two experimental groups. A 

comparative analysis was undertaken on between-group statistics to determine whether there was a 

difference in story comprehension scores attributed to the distinct reading media: E-picture book 

reading and printed book reading. Table 2 displays the descriptive statistics for the story comprehension 

of  both groups. The outcome of  the independent samples t-test is outlined in Table 3. 

Table 2. Post-test descriptive statistics of story comprehension from the two groups. 

Group N Mean Std. deviation Std. error mean 

E-picture book 20 15.4000 1.98415 0.44367 

Printed book 20 13.4500 2.99956 0.67072 

As shown in Table 2, the mean story comprehension score of  post-tests was 15.40 (SD = 1.98) and 

13.45 (SD = 2.99) in the e-picture book group and printed book group respectively. As presented in 

Table 3, the outcome of Levene’s Test indicated that the assumption of  the equal variances was not 

found to be violated for the current analysis, with an F-value of  2.804 and a p-value of  0.102 (p > 0.05). 

The result of  the independent samples t-test showed a significant distinction in story comprehension 

score between these two groups, with t (38) = 2.425 and p = 0.020 (p < 0.05) at confidence interval of 95% 

which ranged from 0.322 to 3.57. Hence, the difference ranges (on this level of confidence) between 0.3 

and 3.6 points of 20. That means although the results are statistically significant, the effect size ranges 

between 2 and 17 % of  the score. This implies that the preschoolers’ ability to story comprehension in 

the e-picture book group and printed book group was not equal. The participants who engaged in 
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e-picture book reading exhibited higher scores (M = 15.40) in comparison to those who were exposed to 

printed book reading (M = 13.45). 

Table 3. Independent samples t-test for the post-test of  story comprehension. 

 Levene’s test 

for equality of 

variances 

T-test for equality of means 

F Sig. t df Sig. (2-tailed) Mean 

difference 

Std. error 

difference 

95% confidence interval 

of the difference 

Lower Upper 

Post-test Equal variances 
assumed 

2.804 0.102 2.425 38 0.020 1.95000 0.80418 −0.32202 13.57798 

Equal variances 
not assumed 

- - 2.425 32.955 0.021 1.95000 0.80418 −0.31379 13.58621 

4.2. Findings about the effects of different media on preschoolers’ reading motivation 

A comparative analysis was carried out, and the statistical data for different groups were organized 

to determine if  there were variations in reading motivation scores attributed to the use of  different 

reading media. The assessment of  reading motivation measurement consistency among the groups can 

be seen in Table 4. 

Table 4. descriptive statistics of  reading motivation from the two groups. 

Item Group N Mean Std. deviation Std. error mean 

Interest E-picture book 20 4.25 0.716 0.160 

Printed book 20 3.85 0.670 0.150 

Attitude E-picture book 20 4.80 0.410 0.091 

Printed book 20 4.05 0.759 0.169 

Communication E-picture book 20 4.25 0.638 0.142 

Printed book 20 3.95 0.686 0.153 

Fatigue E-picture book 20 4.70 0.470 0.105 

Printed book 20 4.00 0.794 0.177 

Total score E-picture book 20 18.00 1.213 0.271 

Printed book 20 15.85 1.755 0.392 

As shown in Table 5, the outcome of Levene’s Test suggested that the assumption of  the equal 

variances for the total score was not found to be violated for the present analysis, F = 3.141, p = 0.084 

(p > 0.05). The outcome of  the independent samples t-test revealed a notable disparity in reading 

motivation (total score) between these two groups, with t (38) = 4.505 and p = 0.00 (p < 0.05) at 

confidence interval of  95% which ranged from 1.183 to 3.116. This means that the preschoolers’ 

reading motivation levels were not the same in the e-picture book group and printed book group. Scores 

for some factors of  reading motivation differ significantly between the two groups. The participants who 

received the e-picture book treatment had higher attitude scores (M = 4.80) compared to those who 

were exposed to printed books (M = 4.05). Additionally, when comparing fatigue scores, participants 

who engaged in e-picture book reading had higher scores (M = 4.70) than those who received printed 

book treatment (M = 4.00). According to the Motivation for Reading Questionnaire, high fatigue scores 

actually mean that the readers don’t find the reading tiring. In other words, the children in the e-picture 
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book group experienced lower levels of reading fatigue at the end of the 4-week intervention. The result 

of  the independent samples t-test indicated that there were significant differences in attitude and fatigue 

scores between these two groups, with t (38) = 3.887 and p = 0.000 (p < 0.05) and t (38) = 3.390 and p = 

0.002 (p < 0.05) respectively. 

Table 5. Independent samples t-test of reading motivation from the two groups. 

 Levene’s test for 

equality of variances 

T-test for equality of means 

F Sig. t df Sig. 

(2-taile

d) 

Mean 

differenc

e 

Std. error 

difference 

95% confidence 

interval of the 

difference 

Lower Upper 

Interest Equal variances 

assumed 

0.522 0.474 1.823 38 0.076 1.95000 0.40000 −0.04425 1.84425 

Equal variances 
not assumed 

- - 1.823 37.837 0.076 1.95000 0.40000 −0.04431 1.84431 

Attitude Equal variances 
assumed 

4.238 0.46 3.887 38 0.000 0.75000 0.19297 0.35936 1.14054 

Equal variances 

not assumed 

- - 3.887 29.231 0.001 0.75000 0.19297 0.35547 1.14453 

Communic
ation 

Equal variances 
assumed 

0.142 0.708 1.431 38 0.161 0.30000 0.20964 −0.12439 0.72439 

Equal variances 
not assumed 

- - 1.431 37.805 0.161 0.30000 0.20964 −0.12446 0.72445 

Fatigue Equal variances 

assumed 

2.250 0.142 3.390 38 0.002 0.70000 0.20647 0.28201 1.11799 

Equal variances 
not assumed 

- - 3.390 30.849 0.002 0.70000 0.20647 0.27881 1.12119 

Total score Equal variances 
assumed 

3.141 0.084 4.505 38 0.000 2.15000 0.47725 1.18387 3.11613 

Equal variances 

not assumed 

- - 4.505 33.790 0.000 2.15000 0.47725 1.17990 3.12010 

5. Discussion 

The objective of  this study was to grasp the consequences of various reading forms (e-picture books 

and printed books) on the story comprehension and reading motivation levels of  Chinese 5-year-old 

preschoolers. 

Discussion of  the findings of  RQ1: Is there a statistically significant difference between the story 

comprehension levels of Chinese 5-year-old preschoolers who are exposed to e-picture book reading, 

and printed book reading with a narrator? 

The present study sought to compare the levels of  story comprehension among preschoolers in the 

two reading groups. Half  of  these 5-year-old preschoolers read two picture books digitally and the other 

half read the same books in printed format. The data that was gathered and analyzed aimed to explore 

how different types of  reading media affect story comprehension scores. The results indicated that the 

participants achieved significantly higher scores on assessments when they read digital text. These 

findings align with previous studies that also observed variations in the impact of different media on 

preschoolers’ emergent reading skills (De Jong and Bus, 2004; Hu and Wang, 2023; Takacs et al., 2015; 
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Wang and Hemchua, 2022; Zucker et al., 2009). They concluded that both formats, interactive e-books, 

encompass various modes of  information presentation, including written text, oral narration, 

illustrations, and touch-activated that trigger animations and sound could potentially enrich the story’s 

substance and aid in fostering the mental imagery of  the narrative for preschoolers (Rvachew et al., 

2017). Besides, a review of experimental and quasi-experimental research investigating the influence of 

e-books on children’s literacy advancement revealed that e-books have moderate effects on reading 

comprehension (Zucker et al., 2009). Studies have found that multimedia books with some interactive 

features and edutainment characteristics would attract young readers’ attention and promote their 

engagement in the reading process (Altun, 2018; Takacs and Bus, 2016). The animations in these 

e-books provide additional visual details, which may enhance the connection between illustrations and 

text. Children are simultaneously exposed to both forms of  information, which could contribute to their 

overall understanding of  the story (Altun, 2022). 

Discussion of the findings of RQ2: Is there a statistically significant difference between the reading 

motivation levels of  Chinese 5-year-old preschoolers who are exposed to e-picture book reading, and 

printed book reading with a narrator? 

The second research question aimed to examine how reading e-picture books affects the levels of 

reading motivation among Chinese five-year-old preschoolers. This investigation included several 

factors such as interest, attitude, communication, and fatigue. The quantitative results revealed a 

significant disparity in motivation scores between the e-picture book and printed book groups. 

Specifically, the introduction of  digital reading intervention yielded a favorable impact on the reading 

motivation of  the preschoolers engaged in the e-picture book reading group. Judgments on attitude and 

fatigue seem to be quite effective in measuring the engagement of participants and their reading 

experiences with digital texts, and there exists some evidence that lends support to these findings. 

Some research shows that electronic pictures or storybooks increase learning potential (Bus et al., 

2015), yielding favorable learning outcomes for children, including improvements in expressive 

language and attention (Niklas et al., 2016; Zipke, 2017). That is because interactive features in 

e-picture books can boost children’s enthusiasm and curiosity for reading, leading to increased reading 

time and ultimately enhancing their future reading skills and achievements (Liman Kaban and 

Karadeniz, 2021). According to Kaynar et al. (2020), the utilization of e-books during early childhood 

led to heightened interest in reading and enhanced reading skills among preschoolers. Since attitude and 

interest in reading encompass an individual’s emotions toward the activity, they are considered 

significant motivational components (Altun, 2019). Regarding communication, a subfactor of  reading 

motivation, despite the absence of a notable distinction between the e-picture book and the printed book 

group in this study, there is some evidence that this collaborative e-reading practice led to reciprocal 

intrinsic motivation among both children and their parents (Kaynar et al., 2020; Zhi et al., 2023). 

Moreover, there is a growing body of  evidence highlighting the bidirectional links between reading 

motivation and comprehension. E-picture books with animation and vivid illustrations to capture young 

readers both visually and through auditory elements (Kayaoǧlu et al., 2011) can have a direct impact on 

children’s story comprehension. Thus, considerate e-books and the correct presentation of  these books 

should be provided throughout the emergent language instruction in the preschool. 

6. Limitations of the study 

Despite the utilization of  carefully designed e-picture books for Chinese preschoolers in the study, 

there were several limitations. Firstly, the findings of the preschoolers might be less generalizable due to 
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the population, and sample size. Due to the time limitations and a restricted budget, the population was 

selected in a practical manner, and it was only limited to more than a hundred 5-year-old preschoolers 

from a public kindergarten in Chongqing, China. Since instrument development is a step-by-step 

process that often involves multiple iterations to achieve desirable item qualities, the sample size of  the 

two groups was limited by platform and time constraints. Only 40 participants were selected by using 

random sampling. Therefore, it is advisable to replicate a similar study with more extensive participant 

groups. 

In addition, the majority of  the preschoolers in this study had not previously encountered e-picture 

books. The novelty effects of  the e-picture books might have impacted how engaged and attentive the 

experimental group was during the study. Furthermore, the book-reading sessions were conducted as an 

individual reading activity. But previous study (Altun, 2018) demonstrated that engaging in e-book 

reading activities within small groups can contribute to the enhancement of  children’s language and 

literacy skills. Therefore, future research could explore and contrast the effectiveness of  e-picture books 

in small-group settings versus whole-group or one-to-one sessions. Finally, the two groups were aligned 

according to their initial story comprehension scores. However, individual variances among 

preschoolers, such as foundational language skills and temperament, could impact their experiences 

during picture book reading. It is expected that future research will examine various language skills and 

affective factors together in order to develop a more effective pretest instrument that accounts for 

individual differences. 

7. Conclusions 

With the implementation of  digital technologies, the nature of reading is changing at a rapid pace 

and e-picture book reading has evolved into a more inherent environment for young children. Studies 

indicate that touch screen devices are becoming increasingly common in households with preschool 

children and that parents view technology positively as a tool to enhance their children’s independent 

reading skills and enjoyment (Korat and Segal-Drori, 2016). The diverse findings about investigating the 

influence of  e-picture book reading on emergent reading skills are a notable concern for researchers, 

educators, and e-storybook designers. The findings of the current study indicated that employing 

e-picture books could be regarded as an efficient instructional approach for enhancing the development 

of  Chinese 5-year-old preschoolers’ story comprehension. Besides, the results also proved that e-picture 

books could improve participants’ interest, recognition, and communication feelings about reading, 

while effectively reducing fatigue. By identifying the effective factors of  e-picture books on emergent 

reading, preschool teachers and parents can prepare their instructional e-picture book materials to teach 

the children so that they can enjoy reading efficiently and increase the success of emergent achievement. 

Moreover, this study provides valuable insights into the possibility of  implementing e-picture book 

reading approaches in Chinese preschools. This aligns with the goals of  China’s Education 

Modernization 2035 addresses the requirements of the technological era. 

Author contributions 

Conceptualization, ZW and FA; methodology, ZW; validation, ZW and FA; formal analysis, ZW; 

investigation, ZW; data curation, ZW; writing—original draft preparation, ZW; writing—review and 

editing, ZW and FA; supervision, FA. All authors have read and agreed to the published version of  the 

manuscript. 



Forum for Linguistic Studies 2023; 5(3): 1954. 

12 

Acknowledgments 

This work was supported by the School of Educational Studies, Universiti Sains Malaysia, and 

Chongqing Preschool Education College. 

Conflict of interest 

The authors declare no conflict of  interest. 

References 

An J (2018). E-book or Printed Book: Factors Influencing the Reading Effectiveness of  Electronic Storybooks for Young 

Children (Chinese) [Master thesis]. Central China Normal University. 

Altun D (2018). The efficacy of  multimedia stories in preschoolers’ explicit and implicit story comprehension. Early 

Childhood Education Journal 46(6): 629–642. doi: 10.1007/s10643-018-0916-8 

Altun D (2019). Preschoolers’ emergent motivations to learn reading: A grounded theory study. Early Childhood 

Education Journal 47(4): 427–443. doi: 10.1007/s10643-019-00939-3 
Altun D (2022). The effects of  e-stories on preschoolers’ narrative comprehension, retelling, and reading attitudes 

among poor and good comprehenders. Journal of  Early Childhood Literacy. doi: 10.1177/14687984221079010 
Becker M, McElvany N, Kortenbruck M (2010). Intrinsic and extrinsic reading motivation as predictors of  reading 

literacy: A longitudinal study. Journal of  Educational Psychology 102(4): 773–785. doi: 10.1037/a0020084 

Bornens MT (1990). Problems brought about by “reading” a sequence of  pictures. Journal of  Experimental Child 

Psychology 49(2): 189–226. doi: 10.1016/0022-0965(90)90055-D 
Burchinal MR, Peisner-Feinberg E, Pianta R, Howes C (2002). Development of academic skills from preschool 

through second grade: Family and classroom predictors of  developmental trajectories. Journal of  School 

Psychology 40(5): 415–436. doi: 10.1016/S0022-4405(02)00107-3 
Bus AG, Takacs ZK, Kegel CAT (2015). Affordances and limitations of  electronic storybooks for young children’s 

emergent literacy. Developmental Review 35: 79–97. doi: 10.1016/j.dr.2014.12.004 
Bus AG, Van IJzendoorn MH, Pellegrini AD (1995). Joint book reading makes for success in learning to read: A 

meta-analysis on intergenerational transmission of  literacy. Review of  Educational Research 65(1): 1–21. doi: 
10.3102/00346543065001001 

Chen F (2020). The Correlation Research of  The Relationship Between Early Childhood Literacy and the Use of  New Media 
(Chinese) [Master thesis]. Southwest University. 

Cheng KH, Tsai CC (2014). Children and parents’ reading of an augmented reality picture book: Analyses of 

behavioral patterns and cognitive attainment. Computers and Education 72: 302–312. doi: 
10.1016/j.compedu.2013.12.003 

Chera P, Wood C (2003). Animated multimedia ‘talking books’ can promote phonological awareness in children 

beginning to read. Learning and Instruction 13(1): 33–52. doi: 10.1016/s0959-4752(01)00035-4 
China Academy of  Press and Publication (2022). The Chinese Academy of  Press and Publication released the 

results of  the 19th national reading survey. Available online: 
https://baijiahao.baidu.com/s?id=1730886291701266733&wfr=spider&for=pc (accessed on 6 November 
2023). 

Communist Party of China Central Committee and the State Counci (2018). Opinions on Deepening the Reform 
and Standardizing the Development of Preschool Education. Available online:  

http://www.gov.cn/zhengce/2018-11/15/content_5340776.htm (accessed on 6 November 2023). 
Conradi K, Jang BG, McKenna MC (2014). Motivation terminology in reading research: A conceptual review. 

Educational Psychology Review 26: 127–164. doi: 10.1007/s10648-013-9245-z 
De Jong MT, Bus AG (2004). The efficacy of electronic books in fostering kindergarten children’s emergent story 

understanding. Reading Research Quarterly 39(4): 378–393. doi: 10.1598/RRQ.39.4.2 
Evans MA, Saint-Aubin J (2005). What children are looking at during shared storybook reading: Evidence from 

eye movement monitoring. Psychological Science 16(11): 913–920. doi: 10.1111/j.1467-9280.2005.01636.x 
Evans MA, Saint-Aubin J, Landry N (2009). Letter names and alphabet book reading by senior kindergarteners: 

An eye movement study. Child Development 80(6): 1824–1841. doi: 10.1111/j.1467-8624.2009.01370.x 
Flack ZM, Field AP, Horst JS (2018). The effects of  shared storybook reading on word learning: A meta-analysis. 

Developmental Psychology 54(7): 1334–1346. doi: 10.1037/dev0000512 
Fu J, Wang YL (2022). Inspecting EFL teachers’ academic literacy development in multilingual contexts: A global 

vision. Heliyon 8(12): 1–6. doi: 10.1016/j.heliyon.2022.e12143 

Gao LJ (2019). Research on the Current Situation and Countermeasures of  Picture Book Reading Teaching in Kindergarten 

https://baijiahao.baidu.com/s?id=1730886291701266733&wfr=spider&for=pc
http://www.gov.cn/zhengce/2018-11/15/content_5340776.htm
https://doi.org/10.1037/dev0000512


Forum for Linguistic Studies 2023; 5(3): 1954. 

13 

Large Class (Chinese) [Master thesis]. Hebei Normal University. 

Gregniec M (1997). A Taste of  the Moon. 21st Century Publishing Group. 

Gregniec M (2005). The Rainbow Flower. 21st Century Publishing Group. 
Guo Y, Wang YL, Ortega-Martín J (2023). The impact of blended learning-based scaffolding techniques on 

learners’ self-efficacy and willingness to communicate. Porta Linguarum 40(2): 253–273. doi: 
https://doi.org/10.30827/portalin.vi40.27061. 

Hanafi HF, Wong KT, Adnan MHM, et al. (2021). Utilizing animal characters of  a mobile augmented reality (AR) 

reading kit to improve preschoolers’ reading skills, motivation, and self-learning: An initial study. International 

Journal of  Interactive Mobile Technologies 15(24): 94–107. doi: 10.3991/IJIM.V15I24.26673 
Hoel T, Tønnessen ES (2019). Organizing shared digital reading in groups: Optimizing the affordances of  text and 

medium. AERA Open 5(4). doi: 10.1177/2332858419883822 
Hu R, Liu X, Zheng X (2018). Examining meaning making from reading wordless picture books in Chinese and 

English by three bilingual children. Journal of  Early Childhood Literacy 18(2): 214–238. doi: 
10.1177/1468798416643357 

Hu L, Wang YL (2023). The predicting role of  EFL teachers’ immediacy behaviors in students’ willingness to 

communicate and academic engagement. BMC Psychology 11(1): 318. doi: 10.1186/s40359-023-01378-x. 
Hu L, Hemchua S (2023). Understanding the effect of  professional learning community on efl teachers’ 

intercultural teaching competence. Language Related Research 14(5): 245–283. doi: 10.29252/LRR.14.5.10 

Kayaoǧlu MN, Daǧ Akbaş R, Öztürk Z (2011). A small-scale experimental study: Using animations to learn 
vocabulary. Turkish Online Journal of  Educational Technology 10(2): 24–30. 

Kaynar N, Sadik O, Boichuk E (2020). Technology in early childhood education: Electronic books for improving 

students’ literacy skills. TechTrends 64(6): 911–921. doi: 10.1007/s11528-020-00520-5 
Kim Y, Smith D (2017). Pedagogical and technological augmentation of mobile learning for young children 

interactive learning environments. Interactive Learning Environments 25(1): 4–16. doi: 
10.1080/10494820.2015.1087411 

Korat O (2010). Reading electronic books as a support for vocabulary, story comprehension and word reading in 

kindergarten and first grade. Computers and Education 55(1): 24–31. doi: 10.1016/j.compedu.2009.11.014 
Korat O, Levin I, Atishkin S, Turgeman M (2014). E-book as facilitator of  vocabulary acquisition: Support of  

adults, dynamic dictionary and static dictionary. Reading and Writing 27(4): 613–629. doi: 
10.1007/s11145-013-9474-z 

Korat O, Segal-Drori O (2016). E-book and printed book reading in different contexts as emergent literacy 

facilitator. Early Education and Development 27(4): 532–550. doi: 10.1080/10409289.2016.1095613 
Li S, Li WF, Yang YF (2006). Developmental characteristics of children’s picture telling ability at the age of 3~6 

(Chinese). Psychological Science (01): 25–29. doi: 10.16719/j.cnki.1671-6981.2006.01.007 

Li X (2017). The Development of  Preschool Children’S Reading Comprehension of  Picture Storybooks and the Research on 

Reading Education Practice (Chinese) [PhD thesis]. Shanghai Normal University. 
Liman Kaban A, Karadeniz S (2021). Children’s reading comprehension and motivation on screen versus on 

paper. SAGE Open 11(1). doi: 10.1177/2158244020988849 
Liu BG (2011). Eye movements of  print awareness development in picture book independent reading with 

children from 4 to 6 years old (Chinese) [PhD thesis]. East China Normal University. 
López-Escribano C, Valverde-Montesino S, García-Ortega V (2021). The impact of e-book reading on young 

children’s emergent literacy skills: An analytical review. International Journal of  Environmental Research and 

Public Health 18(12): 6510. doi: 10.3390/ijerph18126510 
Ma L (2021). Kindergarten language activities and the development of learning quality of  large class children 

Research on preschool education (Chinese). Studies in Preschool Education (09): 87–90. doi: 
10.13861/j.cnki.sece.2021.09.012 

Mason JM, Allen J (1986). Chapter 1: A review of  emergent literacy with implications for research and practice in 

reading. Review of  Research in Education 13(1): 3–47. doi: 10.3102/0091732X013001003 
Maynard S (2010). The impact of e-books on young children’s reading habits. Publishing Research Quarterly 26(4): 

236–248. doi: 10.1007/s12109-010-9180-5 

Niklas F, Cohrssen C, Tayler C (2016). Parents supporting learning: A non-intensive intervention supporting 

literacy and numeracy in the home learning environment. International Journal of  Early Years Education 24(2): 
121–142. doi: 10.1080/09669760.2016.1155147 

Özdemir AA, Hıdır F, Beceren BÖ (2019). Examining the use of picture books in preschool education institutions. 

Journal of  Language and Linguistic Studies 15(2): 535–559. doi: 10.17263/jlls.586235 
Pan Z, Wang YL, Derakhshan A (2023). Unpacking Chinese EFL students’ academic engagement and 

psychological well-being: The roles of language teachers’ affective scaffolding. Journal of  Psycholinguistic 

Research 52(5): 1799–1819. doi: 10.1007/s10936-023-09974-z 
Pan ZW (2022). L2 Grit and foreign language enjoyment: Arguments in light of control-value theory and its 

https://doi.org/10.30827/portalin.vi40.27061.
https://doi.org/10.1177/1468798416643357
https://doi.org/10.1177/1468798416643357
https://doi.org/10.17263/jlls.586235
http://dx.doi.org/10.1007/s10936-023-09974-z


Forum for Linguistic Studies 2023; 5(3): 1954. 

14 

methodological compatibility. Language Related Research 13(5): 325–357. doi: 10.52547/LRR.13.5.13 

Paris AH, Paris SG (2003). Assessing narrative comprehension in young children. Reading Research Quarterly 38(1): 
36–76. doi: 10.1598/RRQ.38.1.3 

Perfetti C, Stafura J (2014). Word knowledge in a theory of  reading comprehension. Scientific Studies of  Reading 
18(1): 22–37. doi: 10.1080/10888438.2013.827687 

Powell DR, Diamond KE, Burchinal MR, Koehler MJ (2010). Effects of  an early literacy professional 

development intervention on head start teachers and children. Journal of  Educational Psychology 102(2): 299–
312. doi: 10.1037/a0017763 

Richter A, Courage ML (2017). Comparing electronic and paper storybooks for preschoolers: Attention, 

engagement, and recall. Journal of  Applied Developmental Psychology 48: 92–102. doi: 
10.1016/j.appdev.2017.01.002 

Rvachew S, Rees K, Carolan E, Nadig A (2017). Improving emergent literacy with school-based shared reading: 

Paper versus ebooks. International Journal of  Child-Computer Interaction 12: 24–29. doi: 
10.1016/j.ijcci.2017.01.002 

Savva M, Higgins S, Beckmann N (2022). Meta-analysis examining the effects of electronic storybooks on 

language and literacy outcomes for children in grades Pre-K to grade 2. Journal of  Computer Assisted Learning 
38(2): 526–564. doi: 10.1111/jcal.12623 

Sim S, Berthelsen D (2014). Shared book reading by parents with young children: Evidence-based practice. 

Australasian Journal of  Early Childhood 39(1): 50–55. doi: 10.1177/183693911403900107 

Şimşek ZC, Işıkoğlu Erdoğan N (2021). Comparing the effects of  different book reading techniques on young 
children’s language development. Reading and Writing 34(4): 817–839. doi: 10.1007/s11145-020-10091-9 

Takacs ZK, Bus AG (2016). Benefits of motion in animated storybooks for children’s visual attention and story 

comprehension. An eye-tracking study. Frontiers in Psychology 7: 1591. doi: 10.3389/fpsyg.2016.01591 
Takacs ZK, Swart EK, Bus AG (2015). Benefits and pitfalls of  multimedia and interactive features in 

technology-enhanced storybooks: A meta-analysis. Review of  Educational Research 85(4): 698–739. doi: 
10.3102/0034654314566989 

Wasik BA, Hindman AH, Snell EK (2016). Book reading and vocabulary development: A systematic review. Early 

Childhood Research Quarterly 37: 39–57. doi: 10.1016/j.ecresq.2016.04.003 
Wang Y, Derakhshan A (2023). Enhancing Chinese and Iranian EFL students’ willingness to attend classes: The 

role of  teacher confirmation and caring. Porta Linguarum 39(1): 165–192. doi: 10.30827/portalin.vi39.23625 
Wang Y, Hemchua S (2022). Can we learn about culture by EFL textbook images? A semiotic approach 

perspective. Language Related Research 13(3): 479–499. doi: 10.52547/LRR.13.3.19 
Wang Y, Derakhshan A, Pan Z, Ghiasvand F (2023). Chinese EFL teachers’ writing assessment feedback literacy: 

A scale development and validation study. Assessing Writing 56: 1–16. doi: 10.1016/j.asw.2023.100726 
Yilmaz RM (2018). Augmented reality trends in education between 2016 and 2017 years. In: Mohamudally N 

(editor). State of  the Art Virtual Reality and Augmented Reality Knowhow. Intechopen. pp. 81–97. 
Zhi R, Wang YS, Wang YL (2023). The role of  emotional intelligence and self-efficacy in efl teachers’ technology 

adoption. The Asia-Pacific Education Researcher. doi: 10.1007/s40299-023-00782-6 
Zhi R, Wang YL (2023). English as a foreign language teachers’ professional success, loving pedagogy and 

creativity: A structural equation modeling approach. Thinking Skills and Creativity 49: 101370. doi: 
10.1016/j.tsc.2023.101370 

Zipke M (2017). Preschoolers explore interactive storybook apps: The effect on word recognition and story 

comprehension. Education and Information Technologies 22(4): 1695–1712. doi: 10.1007/s10639-016-9513-x 
Zucker T, Moody A, McKenna M (2009). The effects of  electronic books on pre-kindergarten-to-grade 5 students’ 

literacy and language outcomes: A research synthesis. Journal of  Educational Computing Research 40(1): 47–87. 
doi: 10.2190/EC.40.1.c 

 

https://doi.org/10.1016/j.ecresq.2016.04.003
http://doi.org/10.30827/portalin.vi39.23625
https://doi.org/10.1016/j.asw.2023.100726.%20SSCI%20Q1%207
https://doi.org/10.1016/j.tsc.2023.101370.

