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Abstract 

This study tested eighty children with the tasks of vocabulary and reading skills (word 

reading and reading comprehension) and their mothers responded to home 

questionnaires regarding children’s use of smart device at home. The purposes of this 

study were about how 5-year old children used smart devices at home and how their use 

of smart devices at home was related to children’s vocabulary and reading skills. Results 

were as follows: First, 77.2% of children used smart device at home. Second, the often 

use of communication applications by children was associated with vocabulary, and 

vocabulary was related to word reading and reading comprehension. According to 

mediation analysis, the use of communication applications contributed to word reading 

and reading comprehension by the mediation of vocabulary among Korean children. 
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1. Introduction 
 

1.1     Need for the Study 

Young children have grown up in very different environment from previous 

generations by the use of digital technologies including computers and smart devices. 

Children who encounter digital technologies in daily life are called digital natives or 

digital kids [1, 2]. Children prefer using computers, games, DVD players, smart phones, 

tablet personal computers and digital cameras. Digital devices change learning conditions 

in terms that they give strong visual-auditory effects and fast responses to the users, which 

boosts motivation and learning interest. It is accepted as a new learning device [3].  

In Korea, 78% of young Korean children aged 4 and 5 use computer and 64% of 

computer users at home utilize internet at home [4]. Also most mothers (94%) in the 

survey recognized computer as an important education tool [4]. In Korea, smart device 

(tablet pc or smart phone) supply ratio has been dramatically increased from 2.0 in 2009 

to 38.3% in 2011 and 67.6% in 2013 according to the survey of the U.S. Strategy 

Analytics in 2013. Recently, many young children use smart phone and smart devices at 

home. For example, 64.4% children of grade 4-6 in Korea have smart phone [5] and 78% 

of children aged 5 sand 6 use internet for 1-2 hours every day [6]. The use of digital 

media and digital devices is getting more popular these days [2]. Children use many 

different types of applications such as communication applications (e.g., SNS, Kakao 

Talk, band), education media applications (e.g., Junior Naver), and entertainment 

applications (camera, music, game).  

 Recently, digital devices are considered as the medium for transmitting 

educational content such that using the media affect children's linguistic abilities, 
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understanding stories, thinking skills and creativity [7]. Recent studies reported that media 

experience and reading and vocabulary skills are positively related. For example, children 

of grades 2 and 3 who know more internet site names and more internet experience have 

better reading skills [8]. The use of computer enhances visual discrimination, emergent 

reading, and writing skills and improves social interaction and language skill among 

preschool children in Korea [8]. Burg (1984) also reported that 5-year old children who 

had less skill in vocabulary improved vocabulary and language skills after training with 

computer programs [9]. Training children aged 3-6 with education programs by tablet 

computers improved motivation to write, interest in science, scientific attitude and 

problem solving skills [10].  

Recent studies reported that home experience such as reading books at home every 

day enhanced growth in vocabulary and reading-related skills in kindergarten children 

[11]. School experience such as teachers’ use of novel and sophisticated vocabulary was 

also related to child’s vocabulary growth, which was important in reading of children 

[12]. In particular, Dickinson & Porche reported that teacher’s vocabulary predicted 

reading comprehension by the mediation of kindergarten emergent literacy [12, 13]. 

In Korea, there is little research regarding the use of smart devices of young Korean 

children although their use dramatically increases these days. This study examined the use 

of smart devices among young children and their relation with vocabulary, word reading 

and reading comprehension. In particular, we examined the mediation effect of 

vocabulary between the use of smart devices and reading skills in Korean young children. 

 

1.2 Purposes 

First, how long did children use smart devices and smart device applications every 

day? 

Second, would children’s use of smart devices and applications be related to 

vocabulary, word reading and reading comprehension? 

Third, did the use of smart device applications contribute to word reading and reading 

comprehension by the mediation of vocabulary? 

 

2. Methods 

 
2.1 Participants 

Participants were 80 5-years old children in a Children’s House located in the city of 

Changwon and their mothers.  

 

2.2 Measures 

Children were tested with vocabulary, word reading, and reading comprehension  tests 

at their school. Mothers reported their children’s use of smart devices at home in a 

questionnaire brought to home. 

 

 Mother Questionnaires 

①Mother education: Mothers were asked to report their education level on a 4 point 

categorical scale: 1: graduation of high school; 2: graduation of junior college; 3: 

graduation of 4-year university; 4: graduate school. 

②The time of using smart devices at home was measured on a 5 point scale: 0: no use; 1: 

less than 1 hour; 2: 1-2 hours; 3: 2-3 hours; 4: more than 4 hours. 

○3 The time of using smart device applications (e.g., communication, education and 

entertainment)was measured on a 8-point scale: 0: no use; 1: 1-10 minutes; 2: 11-20 
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minutes; 3: 21-30 minutes; 4: 31-40 minutes; 5: 41-50 minutes; 6: 51-60 minutes; 7: 

more than 61 minutes. 

 

 Vocabulary 

Twenty-one items of expressive vocabulary were created by the experimenters. 

Children were presented each word and were to answer its definition. Children’s response 

was scored as 1-3 based on the scoring scheme of the task. The maximum score was 36. 

 

 Word Reading 

Korean word reading task consists of 90 questions. One point was allotted if children 

correctly read a word. The maximum number was 90. 

 

 Reading Comprehension 

A picture reading comprehension task was used [14].  In this task, children read a 

sentence and were to find a correct answer representing the sentence among 4 pictures. 

Children were presented with 31 pictures and finished the task for 7 minutes.  

 

3 . Results 
 

3.1 Descriptive Statistics 

Regarding mother education, mothers reported that 13.8% of them graduated high 

school, 39.9% from junior college; 45% from 4-year university and 2.5% from graduate 

school. The education level of the participating mothers of this study represented the 

average level of education in young women in Korea [15]. 

Table 1 showed the percentage of children who used smart devices at home. Mothers 

reported that 22.8% of children did not use smart device; 65.8% used it for less than one 

hour; 10.1% used it for 1-2hours; 1.3% used it for 2-3 hours. 

Table 1. The Percentage of Children who Used Smart Device at Home for a 
Particular Time Duration 

Category  Percentage (%) 

No use  22.8 

Less than 1 hour  65.8 

1-2 hours  10.1 

2-3 hours  1.3 

Total  100.0 

 
 



International Journal of Smart Home 

Vol. 9, No. 5 (2015) 

 

 

218   Copyright ⓒ 2015 SERSC 

 
Table 2 showed the percentage of children’s spending time of smart device 

applications. About60.6 % of children used game applications for less than 50 minutes a 

day; 51.4% used TV and movie applications and 1.4% of children watched over 1 

hour;52.9% used camera and picture applications for less than 20 minutes; 45.6% used 

children’s cartoon applications for less than 60 minutes;40.3% used music applications 

for less than 20 minutes a day; and 6.2% used communication applications for less than 

20 minutes per day.  
 

3.2 Correlations Among Variables 

Table 3 showed that mother education was significantly related to children’s reading 

(r=.324, p<.05) and reading comprehension (r=.271, p<.05). The time duration of using 

communication application was associated with children’s vocabulary (r=.308, p<.05) but 

not with other vocabulary and reading measures. However, the time duration of using 

game application was statistically marginally and negatively associated with word reading 

(r=-.210, p<.08) and reading comprehension (r=-.219, p<.08). Vocabulary was related 

with word reading (r=.432, p<.01) and reading comprehension (r=.324, p<.05).Word 

reading was associated with reading comprehension (r=.798, p<.001). The time of using 

mart device was significantly related with time of using cartoon app.(r=.444, p<.01), 

music app.(r=.329, p<.01), game app. (r=.447, p<.01), and TV, movie and video 

app.(r=.555, p<.01), but not with the time of using communication app. and camera and 

picture app. 

Table 3. Correlations between Variables 
 

 
1 2 3 4 5 6 7 8 9 10 

1 Mother education 
         

 

2 Time of using smart 

device 
-.116 

        

 

3 Time of using 

communication app. 
.195 .135 

       

 

4  Time of using camera, 

picture app. 
-.021 .186 .159 

      

 

5  Time of using cartoon 

app. 
-.220 .444** -.002 .229 

     

 

6  Time of using music -.008 .329** .362** .638** .124 
    

 

Table 2. Percentage of Children who Used Each Application for a Particular Time 
Duration (minutes) per Day 

applications/time No use 
1-10 

min 

11-20 

min 

21-30 

min 

31-40 

min 

41-50 

min 

51-60 

min 

Over 60 

min 

Total 

Communication 93.8 4.6 1.5 
     

100% 

Camera, picture 47.1 44.1 8.8 
     

100% 

Cartoon 54.4 17.6 7.4 7.4 10.3 1.5 1.5 
 

100% 

Music 59.7 23.9 16.4 
     

100% 

Game 39.4 21.1 15.5 9.9 8.5 4.2 1.4 
 

100% 

TV, movie, video 48.6 19.4 13.9 5.6 4.2 5.6 1.4 1.4 100% 
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app. 

7  Time of using game 

app. 
-.166 .447** -.029 .003 .262* .014 

   

 

8 Time of using TV, 

movie, video app. 
-.118 .555** .042 .103 .371** .289* .508** 

  

 

9 Word reading .324** -.018 .148 .038 -.137 .077 -.210+ -.197 
 

 

10 Vocabulary .136 .041 .308* .092 .012 .056 -.015 -.112 .432**  

11 Reading 

comprehension 
.271* -.029 .101 .099 -.058 .106 -.219+ -.182 .798** 

.458** 

+p<.08; * P<..05; ** p<.01  

 

3.3 Mediation Analysis 

We employed a single mediation analysis to show the use of smart phone application 

contributed to word reading by the mediation of vocabulary [16]. Results were shown in 

Table 4. The time of using communication application directly contributed to word 

reading (B=.32, p<.05) and vocabulary directly contributed to word reading (B=.42, 

p<.001). Bias-corrected confidence interval (CI) indicated that the indirect effect of the 

time duration of using communication application on word reading through the mediator 

of vocabulary was significant, as the 95% CI for the indirect effect did not contain zero. 

The indirect effect was shown in Figure 1. 

Table 4. Results of Mediation Analysis between the Time of using Communication 
Application and Word Reading by the Mediation of Vocabulary 

Path coefficient se t 
BC 95% CI 

Lower Upper 

Communication application 

vocabulary 
.32 .13 2.6*   

Vocabulary word reading .42 .11 3.75***   

Communication application 

vocabulary word reading 
.13 .09  .02 .39 

 * p<..05; ** p<.01; *** p<.001 

 

We also used a single mediation analysis to show the use of smart phone application 

contributed to reading comprehension by the mediation of vocabulary [16]. Results were 

shown in Table 5. Vocabulary directly contributed to word reading (B=.42, p<.001). Bias-

corrected confidence interval (CI) showed that the indirect effect of the time duration of 

using communication application on reading comprehension by the mediator of 

vocabulary was significant, as the 95% CI for the indirect effect did not contain zero. The 

indirect effect was shown in Figure 1. 

 

 

 

 

 

 

 

 



International Journal of Smart Home 

Vol. 9, No. 5 (2015) 

 

 

220   Copyright ⓒ 2015 SERSC 

Table 5. Results of Mediation Analysis between the Time of using Communication 
Application and Reading Comprehension by the Mediation of Vocabulary 

Path coefficient se t 
BC 95% CI 

 Lower Upper 

Communication application  

vocabulary 
.32 .13 2.6*   

Vocabulary  

 reading comprehension 
.42 .11 3.74***   

Communication application 

vocabulary  

 reading comprehension 

.14 .07  .01 .27 

* p<..05; ** p<.01; *** p<.001 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Indirect Mediation Effect of Time of using Communication Application on 
Word Reading and Reading Comprehension by the Mediation of Vocabulary 

 

4. Conclusion 

First, 22.9% of participating children in this study did not use smart devices but 

77.1% of children used them. Many of children (65.8%) aged 4 and 5 in our study used 

for less than one hour. Our result is similar to the report that 78% of children aged 5-6 

used internet for 1-2 hours [5]. 

Second, the highest percentage of children (60.6 %) used game applications; 51.4% 

used TV and movie applications; 52.9% used camera and picture applications; 45.6% 

used children’s cartoon applications; 40.3% used music applications; and the lowest 

percentage of children (6.2%) used communication applications. Children tended to use 

the applications of cartoon, TV and video and game for about 1 hour or so; but they used 

the applications of camera and picture, communication, and music for less than 20 

minutes. Most early studies dealt with children’s use of games, TV, and video. Our result 

is worthwhile in the sense that we measured young children’s use of diverse applications 

including cameras, music and communications. 

Time of using 

communicatio
n application 

Word Reading 

Vocabulary 

.32 

Reading 

Comprehension 

.42 

.42 
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Third, correlation data showed that children’s vocabulary was significantly correlated 

with only the time of using communication application but not with other applications. 

Vocabulary was related with word reading and reading comprehension. However, the 

time of using game application tended to be negatively associated with word reading and 

reading comprehension. Previous studies reported about the negative effects of game 

addiction among children in primary and secondary schools. Our data support the 

previous results in terms that often use of game applications was negatively related to 

literacy development in preschool children in this study. In addition, our study showed 

positive effects of smart devices: the often use of communication application was 

positively related with vocabulary development in preschool children as well.  

Fourth, the time of using communication application contributed to word reading and 

reading comprehension by the mediation of vocabulary. 

Our results suggest that some smart device applications such as communication 

enhance children’s cognitive and language skills. That is, media experiences such as using 

communication applications enhance vocabulary and reading skills among young 

kindergarten children [17-20]. In particular, media experience such as using 

communication application enhanced reading by the mediation of children’s vocabulary 

[12,13]. Our results are worthy in terms of showing some positive effects of using smart 

devices among young children. However, some applications such as games tended to be 

negatively related to word reading and reading comprehension in this study. Parents and 

educators need to select good smart device applications for the education of young 

children.  
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