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Abstract—Many attempts have been made to introduce 

computational thinking into elementary, secondary, and K–12 

education. In Japan, programming will be introduced into the 

elementary-school curriculum in 2020. Parents play a very 

important role in primary education and their attitudes about 

education have a considerable influence on their children’s 

attitudes. To investigate parents’ concerns about 

elementary-school children learning to program computers, this 

study gathered data using a questionnaire survey to provide a 

basis for analysis. 

 
Index Terms—computational thinking, elementary school, 

programming education, parents’ concerns 

 

I. INTRODUCTION 

HERE have been widespread attempts to introduce 

computational thinking to elementary/secondary or K–12 

education [1],[2]. The term “computational thinking” was 

first used by Papert [3] and popularized by Wing [4]. 

According to Wing, “‘Computational thinking’ involves 

solving problems, designing systems, and understanding 

human behavior, by drawing on concepts that are fundamental 

to computer science.” (p. 33). Additionally, she stated that 

computational thinking is a fundamental skill for everyone 

and that it should be added to every child’s analytical ability. 

Her article generated significant interest among educators and 

education researchers; as a result, many studies related to 

K–12 computational thinking have been carried out since its 

publication. In the United Kingdom, computing was 

introduced as a new primary- and secondary-school subject in 

2014. The primary teachers’ guide  to computing states 

repeatedly that computational thinking is extremely 

important.  

As computational thinking increasingly draws attention, 

programming education is also receiving attention as one of 

the ways of teaching computational thinking. Lye and Koh [5] 

have argued that “[p]rogramming is more than just coding, for 

it exposes students to computational thinking which involves 

problem-solving using computer science concepts, and is 

useful in their daily lives” (p. 51). In Japan, the Central 

Council for Education in the Ministry of Education, Culture, 

Sports, Science, and Technology submitted a report that 
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suggested introducing programming education to elementary 

schools. Another council report argued that 

elementary-school programming classes should aim to foster 

students’ “programming thinking” (author’s translation), 

rather than actually teaching children to code. Programming 

thinking is considered to be a similar concept to 

computational thinking and a part of computational thinking. 

So far, however, there has been little public understanding of 

the need for programming education. Instead, misconceptions 

and anxieties about programming education have begun to 

spread among parents. Parents play a key role in elementary 

education and their attitudes toward education have 

considerable influence on their children’s attitudes. 

Researchers have investigated the topic of parent-child 

collaboration in relation to robotics education [6], [7] and 

programming [8], [9]. Parental misconceptions and anxieties 

about programming education could prevent them from 

becoming positively involved in their children’s learning. It is 

therefore very important to understand why parents are 

concerned about programming education. This paper 

provides the results of a preliminary investigation into 

parents’ concerns about programming education in 

elementary schools. The results of the analysis reveal 

interesting regional differences. 

II. RELATED WORKS 

As mentioned above, parents’ attitudes toward education 

have a considerable influence on children’s attitudes. 

Hart [9] carried out a computer science based workshop 

that targeted fourth- through sixth-graders (mainly girls) and 

their parents. The participants took part in an attitudinal 

survey during the first and last sessions of the workshop. The 

survey results showed that, between the initial and final 

sessions, the participants’ perceptions of general computer 

use, potential computing science careers, and perceived 

gender-based differences in ability became much more 

positive. Moreover, much of the feedback from parents was 

also positive. 

Lin and Liu [8] observed three parent-child pairs in a 

computer camp used MSWLogo. They found that 

parent-child collaborations during programming naturally fell 

into a special form of “pair programming” and that the 

children wrote programs in a more systematic and disciplined 

way. They also found that the programs produced by these 

participants were more compact, well-structured, and 

contained fewer error. 

Cuellar et al. [6] conducted a robotics education workshop 
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in which parents and children interacted by experimenting 

with robotics concepts and developing problem-solving skills. 

They hypothesized that students would become more 

interested in technology and parents would give them more 

encouragement to choose engineering and science majors. 

Over the course of the workshop, the researchers observed 

enhanced teamwork and interactions, as well as a positive 

view of the initiative. 

Thus, parents’ involvement in education significantly 

impacts children’s attitudes and outcomes. Unfortunately, 

some parents have little confidence in their children’s 

educational engagement, particularly in relation to new 

technologies. 

Feng et al. [10] regard parents as important influencers of 

children deciding whether to attend robotics courses and 

whether to use educational robots. They have investigated 

parents’ perception of edutainment products, including 

programmable bricks. They designed a questionnaire to 

measure whether parents considered programable bricks 

useful or felt confident using them to teach their children. Of 

the 55 parents contacted, 26 submitted valid questionnaires; 

the results showed that parents considered programable bricks 

useful but did not feel confident about using them to teach 

their children. Feng et al. advised future researchers to 

develop customized courses for parents and children and 

develop other ways to build parents’ confidence, enabling 

them to use programable bricks to teach their children. 

Lin et al. [11] investigated parents’ perceptions of 

educational robots. Completed self-report questionnaires 

from 29 parents showed that they had a positive attitude 

toward educational robots and thought that it would be 

beneficial for their children to learn about them. However, 

they also found that parents did not feel confident about using 

educational robots to teach or play with their children. They 

therefore recommended teaching parents to use and 

understand educational robots. 

III. INVESTIGATION 

A. Procedure 

The survey for this study was carried out in November 

2017 and March 2018, using a questionnaire. Two elementary 

schools were asked to invite their children’s parents to 

participate in the survey, using classroom teachers to 

distribute and collect the questionnaires. Both schools were 

public elementary schools, one in Tokyo, the capital area 

(hereafter referred to as school T). The other was located in 

Yamagata Prefecture, in provincial Northeast Japan 

(hereafter referred to as school Y).  

B. Questionnaire 

The questionnaire included the following six sections: (1) 

demographics; (2) interest in and attitudes towards 

programming education in elementary school; (3) 

expectations for introducing programming education into 

elementary school; (4) anxieties about programming 

education in elementary school; (5) attitudes about and 

confidence in supporting children at home; and (6) their own 

experiences of computer usage. Other questions related to 

English education; these have not been included in the present 

paper. 

C. Participants 

Eighty-nine (56: school T; 33: school Y) valid responses 

were obtained. Of the 89 respondents, 75 (49: school T; 26: 

school Y) were mothers and 7 (1: school T; 6: school Y) were 

fathers of elementary school children (7 were non-responses). 

The average age of respondents was 42.1 (43.1: school T; 

40.6: school Y. There were 20 non-responses). The children’s 

school years are shown in Table 1 below. 

IV. FINDINGS AND DISCUSSION 

This section compares the results of the two schools. All of 

the p-values in this section derive from a Mann-Whitney U 

test (*p<0.05, **p<0.01). 

  

A. Usage of computer 

Table 2 shows how the respondents self-evaluated their 

own computer usage. While 43.1% of respondents from 

school T evaluated themselves as “Quite skilled” or 

“Capable,” no parents from school Y considered themselves 

“Quite skilled” and only 30.3% assessed themselves as 

“Capable.” When asked about using computers at work 

(Table 3), about 45% of those from school Y responded “I 

have a computer-related job” or “I use a computer for work” 

in contrast with about 30% from school T. When asked about 

using computers in daily life (Table 4), more than 60% 

responded that they used computers often or sometimes. 

Overall, the respondents seemed relatively familiar with 

computers but not very skilled. It is possible that respondents 

from school Y downplayed their own abilities. 

 

TABLE 1 

School year of respondents’ children 

School year Freq. (school T) Freq. (school Y) 

1 0 0 

2 0 0 

3 0 8 

4 27 11 

5 0 15 

6 6 22 

 

TABLE 2 

Self-evaluation: using computers 

Responses 
School T 

Freq. (%) 

School Y 

Freq. (%) 

Quite skilled 2 (3.6) 0 (0.0) 

Capable 22 (40.0) 10 (30.3) 

Not very skilled 18 (32.7) 15 (45.5) 

Not skilled at all 13 (23.6) 8 (24.2) 

non-response: 1 

TABLE 3 

Experiences of using a computer at work 

Responses 
School T 

Freq. (%) 

School Y 

Freq. (%) 

I have a computer-related job 3 (5.6) 1 (3.0) 

I had a computer-related job 2 (3.7) 0 (0.0) 

I use a computer for work 13 (24.1) 14 (42.4) 

I used a computer for work 14 (25.9) 6 (18.2) 

I seldom use a computer for work 9 (16.7) 6 (18.2) 

I never use a computer for work 13 (24.1) 6 (18.2) 

non-responses: 2 
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B. Interests in and attitudes towards programming 

education 

Fig. 1 shows the participants’ responses to questions about 

their own interest in programming education (Table 5). The 

majority of respondents from school T were interested in 

programming education in elementary school and all were in 

favor of it. By contrast, about 30% of the respondents from 

school Y were not interested in programming education in 

elementary school and more than a few respondents opposed 

to it. A graph for item 4 in Fig. 1 shows that about 80% of 

respondents from school Y did not know (very much or at all) 

what children currently learned about computer in elementary 

school. By contrast, half of the respondents from school T 

stated that they did know (very well or somewhat). Overall, 

respondents from school T were more familiar with the 

content of programming education.  

 

In relation to the parents’ attitudes toward programming 

education (Table 6 and Fig. 2), there were statistically 

significant differences in the responses to Questions 2, 3, and 

6 (p = 0.006 < 0.01, p = 0.001 < 0.01 and p = 0.018 < 0.05). In 

questions 2 and 3, all participants from school T agreed that it 

was appropriate to teach programming in elementary school. 

In school Y, about 25% responded “somewhat disagree” and 

more than 25% agreed with the statement, “Programming will 

affect students’ other studies, so it should not be taught in 

elementary school.” (Question 6) Moreover, although there 

was no statistically significant difference, 25% of those in 

school Y thought that “Elementary school is too early to learn 

programming.” (Question 4).” Respondents from school Y 

were much more cautious about introducing programming 

education in elementary school. 

 

C. Expectations and anxieties about programming 

education 

When it came to the participants’ expectations about 

introducing programming education (Table 7 and Fig. 3), Fig. 

3 shows that expectations were generally higher among 

parents at school T. There were statistically significant 

differences in items 1, 2, 3, 5, 6, 7, 8, 9, 10, 13, and 14 ( p = 

0.010*, p = 0.009**, p = 0.002**, p = 0.037*, p = 0.011*, p = 

0.002**, p = 0.020*, p = 0.001**, p = 0.14*, p = 0.000** and 

p = 0.001**). The expectations measured in items 9s, 13, and 

14 were relatively low at school Y. Item 9 relates to the 

children’s future careers; items 13 and 14 relate to general 

skills. 

The extent to which parents expected their children to 

achieve more as a result of programming education followed 

the same trends (Table 8 and Fig. 4). Fig. 4 shows that 

expectations were generally higher at school T than at school 

Y. There were statistically significant differences for items 1, 

2, 6, 7, 8, 9, 10, 11, 12, 13, and 14 ( p = 0.002**, p = 0.001**, 

p = 0.017*, p = 0.047*, p = 0.001**, p = 0.045*, p = 0.000**, 

p = 0.003**, p = 0.008**, p = 0.000** and p = 0.000**). 

TABLE 4 

Experience of using computers in daily life 

Responses 
School T 

Freq. (%) 

School Y 

Freq. (%) 

I use one often 16 (28.6) 6 (18.2) 

I use one sometimes 19 (33.9) 14 (42.4) 

I seldom use one 12 (21.4) 7 (21.2) 

I never use one 9 (16.1) 6 (18.2) 

 

TABLE 5 

Questions concerning your interest in programming education 

(1) Are you interested in programming education in elementary school? 

(2) Do you know what the new Course of Study (teaching guidelines 

issued by the Ministry of Education, Culture, Sports, Science and 

Technology) for elementary schools stipulates regarding 

programming education? 

(3) Are you in favor of or opposed to programming education in 

elementary school? 

(4) Do you know what children currently learn concerning computers in 

elementary school? 

 

TABLE 6 

Questions about your attitude towards programming education 

How do you feel about programming being taught in school? 

(1) Everyone needs to know how to program.  

(2) Programming should be taught in elementary school.  

(3) Programming will be required in future societies, so it should be 

taught in elementary school.  

(4) Elementary school is too early to learn programming.  

(5) Programming should be part of the elementary-school curriculum.  

(6) Programming will affect students’ other studies, so it should not be 

taught in elementary school. 

 

Fig. 2. Responses to questions about participant attitudes toward 

programming education 

 

Fig. 1. Responses to questions concerning interests in programming 

education 
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Among these, expectations for items 6 (writing computer 

programs), 10 (thinking logically), 12 (doing well in other 

subjects), 13 (developing good communication skill) and 14 

(developing good collaborative skills) were relatively low in 

school Y. It possibly that respondents from school Y had less 

information than those at school T. The  results reveal their 

anxieties. 

 

TABLE 8 

Questions about expectations for children’s achievement 

To what extent do you want programming classes in elementary 

school to accomplish the following?  

(1)  Children will enjoy using computers.  

(2) Children will be inclined to uses computers.  

(3) Children will be able to use computers to write compositions.  

(4) Children will be able to use computers to draw pictures.  

(5) Children will understand how a computer works.  

(6) Children will be able to write computer programs.  

(7) Children will be adept at using computers.  

(8) Children will learn how to use the Internet.  

(9) Children will be able to understand arithmetic and science.  

(10) Children will learn to think logically.  

(11) Children will think about the steps one must follow when 

performing a task.  

(12) Children will be better able to study other subjects.  

(13) Children will be better able to communicate their thoughts.  

(14) Children will be better able to work with others.  

 

Fig. 3. Responses to questions about expectations following the 

introduction of programming education 

 

TABLE 7 

Questions about expectations for introducing programming education 

What effect do you think it will have to teach programming in 

elementary school? 

(1) Children will become skilled at using computers 

(2) Children will enjoy using computers 

(3) Children will learn to think logically 

(4) It will help with work in future 

(5) Children will enjoy arithmetic and science 

(6) Children will learn about using ICT 

(7) Children will learn ICT skills 

(8) It will produce personnel with advanced ICT skills 

(9) It will make Japan a global powerhouse in ICT 

(10) Children will learn problem-solving skills 

(11) Children will learn to be creative 

(12) Children will learn how to express themselves 

(13) Children will learn problem-identifying skills 

(14) Children will be better able to communicate 

 

Fig. 4 Responses to questions about parents expectations for their 

children’s achievement 
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With regard to anxieties, (Table 9 and Fig. 5). Fig. 5 shows 

that parents at school Y had higher levels of anxiety than those 

at school T. There were statistically significant differences for 

items 2, 3, 5, 7 and 9 (p = 0.026*, p = 0.000**, p = 0.002**, p 

= 0.031* and p = 0.001**). In particular, school-Y parents 

worried about the content and uncertain aims of programming 

education (Items 2 and 3). It is probable that these 

uncertainties led them to have low expectations of 

programming education. It is therefore necessary to provide 

information on programming education to all parents. 

Parental anxiety about supporting children at home (Item 

9) was also higher at school Y than at school T. However, 

there were no statistically significant differences in parents 

attitudes toward or confidence about supporting their 

children’s education (Table 10, Figs. 6, 7, and 9). 

 

  

TABLE 9 

Questions about parents’ anxieties about programming education 

Are you anxious about the following items concerning 
programming education in elementary schools? 

(1) There are not enough teachers to provide instruction. 

(2) Programming education does not have clear aims. 

(3) Perhaps programming will adversely affect the study of other 

subjects. 

(4) The content taught differs depending on the school and teacher. 

(5) Children’s workload will increase. 

(6) I wonder whether my child can keep up. 

(7) I wonder whether I can provide guidance at home. 

(8)I wonder whether programming education in elementary school 

leads to improvements in middle school comprehension. 

(9) The content of programming education is not clear 

 

 

TABLE 10 

Questions about parents’ anxieties about supporting children at home 

(1) Do you think supplementary instruction outside school will 
be necessary for programming education? 

(2) Do you think you will help to provide supplementary 
programming instruction at home? 

(3) If you plan to provide supplementary instruction at home, 
how much confidence do you have in your own ability to do 
this? 

 

Fig. 5. Responses to questions concerning parents’ anxieties about 

programming education 

Fig. 6. Responses to questions about the need for support 

Fig. 7. Responses to questions about providing support 

Fig. 8. Responses to questions about being confident enough to 

provide support 
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V. CONCLUSION 

This paper has investigated parents’ concerns about 

programming education. The results of the analysis reveal the 

following regional differences: 

1) Parents in the capital area were more familiar with the 

content of programming education than parents in the 

provincial area. 

2) Parents in the provincial area were more cautious about 

introducing programming education at the elementary-school 

level. 

3) Parents in the provincial area had low expectations and 

high levels of anxiety about programming education, 

probably as a result of insufficient information about 

programming education. It is therefore essential to provide 

information on programming education to all parents. 

4) Although provincial parents felt more anxious about 

supporting their children at home, there were no differences in 

the parents’ attitudes toward supporting their children’s 

learning at home. 
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