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Abstract: Information and Communication Technology (ICT) education has attracted 

attention in recent years. But there are many issues specific to ICT education such as 

monetary cost, time, environment, teacher education system, motivation, curriculum, 

and health problems. In this paper, we investigated and considered the issues in ICT 

education in Japan from 10 viewpoints. 
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1 Introduction 

1.1 Background of ICT education 

 In recent years, the use of Information and Communication Technology (ICT) in education has 

been attracting attention. This ICT education refers to educational methods that utilize tablet 

terminals, IoT devices, electronic blackboards, and personal computers. 

The Ministry of Education, Culture, Sports, Science and Technology (MEXT) has released the 

"White Paper on Education, Culture, Sports, Science and Technology (MEXT-White1) Paper) for 

FY2008", which mentions the promotion of ICT utilization, for example, strengthening students' 

ability to use information and ICT, efforts for programming education, and ICT education for 

teachers. In addition, the Ministry of Education, Culture, Sports, Science and Technology's 

"Measures to Promote the Use of Advanced Technology to Support Learning in the New Era (2019)24)" 

states that it will present a roadmap to realize the world's best ICT environment. In this 

way, the government is actively working on ICT education. In addition, the following advantages 

can21) be obtained by actually implementing ICT education. 

It is easy to motivate children. 

・The educational effects of active learning can be easily obtained. 

・Children and students can learn what they want to learn at their own time. 

・To be able to analyze the learning outcomes of children and adopt teaching methods that are 

appropriate for each individual. 

・It is possible to automate some teaching tasks, such as grading tests. 

・It can be a tool for parents to interactively communicate with teachers. 

・Not only children, but also teachers can acquire ICT skills. 

In addition to the above, there are many other advantages of ICT education. In addition, ICT 

education is an indispensable educational method in the global society, and ICT education is 

expected to expand more and more in the future. For these reasons, it is very important to 

promote ICT education and to conduct research on ICT education. 

However, despite the importance of ICT education and the government's active efforts to 
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promote it, the penetration rate of ICT equipment in educational settings is low. In the White1) 

Paper on Education, Culture, Sports, Science and Technology, it is reported that only one 

learning computer is provided to every 5.6 children. In addition, the penetration rate of 

wireless LAN in classrooms is 34.5%, and the rate of high speed Internet access is 91.8%. 

Furthermore, there is a large disparity in these penetration rates, which the MEXT describes 

as a "critical situation".24) 

We thought that the reason for the low penetration rate of ICT education was due to the many 

problems and disadvantages unique to ICT education, such as financial and time costs, the on-

site environment, motivation, teachers' education system, and curriculum. 

 

1.2 Research Objectives of this Paper 

 In this paper, barriers and challenges to ICT education and their solutions are investigated 

and discussed from various perspectives, including not only the issues that may occur when ICT 

equipment is introduced, but also the issues that may occur during the implementation and 

operation of ICT education. In this way, we will be able to sort out the issues in the current 

ICT education, which will have the merit of efficiently hedging the risks when actually 

introducing ICT equipment in the field. 

 

2 Issues in ICT education 

The primary reason for the lack of widespread adoption of ICT education is considered to be 

the financial and time costs. However, there are various other challenges to ICT education, 

and these challenges hinder the decision to introduce and operate ICT educational equipment. 

In this chapter, we discuss the disadvantages and challenges of ICT education from the 

following10 perspectives. In this chapter, we discuss the disadvantages and challenges of ICT 

education from the following perspectives. 

(1) Time and financial costs 

(2) Views by teachers and parents 

(3) Purchase, management, and operation of equipment and systems 

① Equipment management 

② Purchase of equipment 

③ Other 

(4) ICT education for teachers 

① Technical Skills 

② Other 

(5) Lesson Content 

① Curriculum 

② What ICT education should aim for 

(6) On-site environment 

(7) Motivation of children 

(8) health 

(9) Cooperation with top management 
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(10) Clarification of vision 

 

2.1 Issues related to time and financial costs 

 The main reason why ICT education cannot be introduced is the financial and time cost. First 

of all, this cost problem, especially the financial cost, needs to be solved as soon as 

possible. However, it is very difficult to provide tablet terminals and personal computers to 

all students (especially in rural schools) because it requires a large budget. 

There are many references that discuss the financial and time costs. Some examples are shown 

below. 

・Sasaki (2013) stated that in order to spread ICT education nationwide, it is necessary to 

reduce the financial cost14). 

・Kobayashi et al. (2007) cited as a concern that it takes a lot of time to manage ICT devices8).  

・Kobayashi et al. () mentioned that it takes a lot of time to manage ICT devices as a concern. 

The details are described in Section 2.3.1. 

・Takagi (2016) pointed out that teachers are very busy and cannot allocate much time and 

money2). 

・Takagi (2016) argues that ICT education requires a huge budget and must be adopted by the 

legislature, resulting in a lack of suitable introduction methods in the educational field2). 
25)It is necessary to examine in detail whether the educational benefits of ICT education are 

commensurate with the financial costs2018. 

In reality, no matter how motivated school teachers are to adopt ICT, the cost problem 

(especially the financial cost) is often unmanageable, and the government's active and 

continuous support is essential because the ICT environment often requires a large budget. 

This may be the reason why the government has been proactive in its policies. Examples are 

shown below. 

・The Ministry of Education, Culture, Sports, Science and Technology (MEXT), in its "Trends 

in the Informatization of Education (2015)", has proposed support for reducing the financial 

cost and unit price of environmental improvements16). 

・The Ministry of Internal Affairs and Communications' Educational ICT Guidebook (2017)17) 

encourages students to actively reduce their financial and time costs by using the cloud. 

・The Ministry of Education, Culture, Sports, Science and Technology's "Measures to Promote 

the Use of Advanced Technology to Support Learning in the New Era (2019)24)" presents a model 

for developing an ICT environment without financial costs. 

 

2.2 Views of teachers and parents 

In the spread of ICT education, the attitudes of teachers and parents as well as the culture 

of the field can be barriers. For example, Toyofuku (2015) and Nemoto et al. (2016) pointed 

out the following problems7)，13). 

・For example, some teachers and parents believe that it is better to learn by handwriting 

instead of using ICT devices. For example, there are teachers and parents who believe that 

learning by handwriting instead of using ICT devices is better for children's humanity, that 

ICT devices have a negative impact on children's performance, or that children become dependent 
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on ICT materials. These interpretations can be an obstacle to the introduction of ICT education. 

・The excessive demand for the effects of ICT education can be a barrier to its introduction. 

ICT education is not a magic that can produce overwhelming effects in an instant. 

・If there are many teachers and parents who think that children will start playing with ICT 

devices when they use them, it will be an obstacle to the spread of ICT education. 

The solutions to these problems include the following 

・In this paper, I will explain the many advantages of ICT education to teachers and parents 

with old-fashioned ways of thinking. On the other hand, teach them that not everything can be 

done with ICT equipment. 

・By giving teachers the opportunity to try out the ICT materials, they can change their way 

of thinking. 

Although there are many papers that are positive about the spread of ICT, there are also 

some papers that are against the introduction of teaching materials using ICT devices23). Urano 

et al. (2017) stated that the challenge is how to find a balance between traditional educational 

methods and ICT educational methods12). 

 

2. 3 Issues in purchasing, managing, and operating equipment and systems 

Various problems also arise when purchasing, managing, and operating ICT equipment and 

educational support systems. These issues are also discussed in the "Measures to Promote the 

Use of Advanced Technology to Support Learning in the New Era (2019)24)" prepared by the Ministry 

of Education, Culture, Sports, Science and Technology. Specifically, the following issues 

related to ICT equipment are listed. 

・It is difficult to provide smooth education using video and remote control. 

・The financial and time costs of maintaining, operating, and managing servers and networks. 

・It is difficult for teachers alone to know which ICT equipment to install. 

・The specifications of the ICT equipment to be introduced are unknown (the specifications of 

the introduced equipment are low). 

・ICT equipment is very expensive. ICT equipment is very expensive compared to other equipment 

available in the market. 

 

2. 3.1 Issues related to the management of equipment and systems 

Matsunaga (2011)5) discusses the problems that arise when managing a large number of 

education-related systems. In some educational sites, systems for various purposes, such as 

personal computers for learning, tablet terminals, e-learning systems, and performance 

management systems, are operated using different management methods. In such cases, management 

becomes more difficult, and the time and management costs become enormous. Furthermore, in 

such an environment, security and privacy policies tend to be different for each system, and 

the management of IDs and passwords tends to be complicated. 

The following are possible solutions to these problems. 

A manual should be prepared to clarify the procedures for achieving the objectives, so that 

beginners and intermediate users can manage the system. 

Do not try to solve the problem by yourself, but introduce new tools and systems. For example, 
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use a password management tool that can manage passwords for all systems at once, or introduce 

a system that can monitor the status of all systems. Although there is still the issue of cost, 

there are free and inexpensive tools available, so it is a good idea to actively use them if 

possible (although many schools may not be able to introduce them due to various regulations). 

If the management of the systems becomes complicated, only the minimum number of systems 

should26) be used. 

 

2.3. 2 Problems with purchasing equipment and systems 

 One of the problems is the inability to install the equipment and environment. This is mainly 

due to the financial cost, i.e., ICT equipment is very expensive. In addition, some equipment 

has a short service life and may need to be replaced every few years9)，25). 

 The following are possible  solutions to these problems. 

As a temporary measure, it is possible to rent equipment instead of purchasing it, or to adjust 

the class time with other classes. Hara et al. (2018) 4) pointed out that ICT materials tend to 

be treated as supplementary materials. Therefore, for example, if the ICT materials are used 

only once out of two or three classes, it is possible to deal with this problem by renting 

equipment from other schools or private companies, or by staggering the class time with other 

classes to reduce the number of simultaneous use. However, this is not a fundamental solution. 

This method requires each family to purchase devices such as tablets and laptops. However, 

this method would increase the financial burden on families. 

As mentioned in Chapter 2.1, the introduction of ICT equipment requires a large budget, so 

support from the government and local governments is essential. This financial support will 

lead to a fundamental solution. 

 

2.3.3 Other Issues 

Mitomo (2018)19) stated that a decrease in communication speed caused by inadequate network 

environment decreases the educational effect. As a countermeasure, it is suggested to reduce 

the number of simultaneous connections. 

Mori (2008)20) argues that the e-learning system introduced in the university has become a 

system full of outdated information because few teachers are able to develop and update it. 

As a countermeasure, regular training should be provided. 

The Ministry of Education, Culture, Sports, Science and Technology's "Measures to Promote 

the Use of Advanced Technology to Support Learning in the New Era (2019)24)" made the following 

points regarding the use of data collected by ICT devices. 

It has not been verified what kind of equipment is effective in utilizing the data. 

The data collected by the instruments are not utilized in actual education. 

It has not been considered in what situations the collected data can be used. 

As a countermeasure, the Ministry of Education, Culture, Sports, Science and Technology (MEXT) 

has announced a policy to study the "standardization of educational data. 

Other issues that need to be addressed include the following 

The battery life of tablets and laptops is only about two to three hours, so they cannot be 

used continuously.9) They must be recharged periodically. 
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Another problem is that there are few alternatives to tablets and laptops. As a countermeasure, 

it is suggested to prevent damage to the devices, for example, instructing children to take 

good care of them. 

Hara et al. (2018) 4) cited copyright issues and differences in the use of ICT in different 

subjects as problems of ICT teaching materials. Hara et al. () cited copyright issues of 

teaching materials and differences in the use of ICT by subjects as problems of ICT teaching 

materials. However, since ICT has begun to be introduced in subjects such as physical3) education 

and music15), the differences in the use of ICT by subjects may be decreasing. 

 

2.4 Issues related to ICT education for teachers 

2.4.1 Issues related to technology skills of teachers 

It is often argued that one of1 the challenges of ICT education is that there are few 

teachers with the technical skills to handle ICT. Some concrete examples are shown below. 

According to Nemoto et al. (2016)7), one of the problems is that teachers do not know how to 

operate ICT devices, and cannot respond to unexpected behavior of the devices. 

Hara et al. (2018) cited the occurrence of a digital divide among teachers as a problem4). 

The Ministry of Education, Culture, Sports, Science and Technology's "Measures to Promote the 

Use of Advanced Technology to Support Learning in the New Era (2019)24)" also points out the 

issue of teachers not knowing which ICT devices to install. 

The following measures can be taken to address these issues. 

The ICT education environment (group training environment and e-learning training environment) 

for teachers should be enhanced. However, teachers in the field are very busy, so there is a 

question of whether they will have time for training. 

A manual is prepared so that even beginners can use the system. 

To develop a user-friendly system that can be used by beginners. 

In this paper, we will discuss the use of file sharing software to share knowledge among 

schools. Nagaoka et al. (2018) pointed out that the utilization rate of file-sharing software, 

which is a means of sharing knowledge among schools, is low25). 

Create a system to ask questions to experts in case of emergency. 

 

2.4.2 Other issues 

Even if we educate teachers on their skills, it will be of little use if the teachers are 

not motivated. This motivation for ICT education is also a problem. 

Kobayashi et al. (2007)8) argue that there are differences in ICT skills and motivation for 

ICT education among teachers. As a countermeasure, some kind of motivation (e.g., reward for 

success) is necessary. 

Hara et al. (2018) also cited the digital divide among teachers as a problem4). One possible 

solution is to actively hold training sessions for beginners. 

 

2.5 Issues related to class content 

2.5.1. Curriculum-related issues 

In the actual implementation of ICT education, it will be necessary to change the contents 
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of classes to be suitable for ICT education. Kobayashi et al. (2007)8) argue that in order to 

make ICT education an important part of the school curriculum, it is necessary to change the 

curriculum drastically. This change in curriculum is a large time cost for teachers. 

This suggests that there is a need for tools that can be used to easily improve class content 

in response to changes in the curriculum. For example, a visual programming tool such as 

Scratch. One of the strengths of Scratch is that it can be used to adjust the content of the 

programs taught to the students, in other words, the content of the class. In this sense, 

Microsoft Word and PowerPoint are also tools that can be used to improve the content of a 

class at any time. However, there are not many tools in the world that can be improved in this 

way. It is necessary to approach private companies that are good at developing such tools. 

 

2.5.2  What should be the goal of ICT education? 

Although this is a little off topic, I would like to consider the ideal form of ICT education 

in relation to the content of "information" classes in high school. Tachibana et al. (2012)6) 

argue that the contents of "information" classes are too much focused on practical skills, in 

other words, technical training such as programming. There are two main things that should be 

done in information classes other than technical training. 

To promote theoretical understanding of information. For example, in the case of programming 

education, education on algorithms and discrete mathematics. Through theoretical understanding, 

students can learn how to think in order to utilize technology. 

To teach good sense to participate in the information society. With the spread of social 

network services such as Twitter, Facebook, and LINE, various problems such as leakage of 

personal information, slander, flaming, and prolonged use have occurred. In order to prevent 

students' behavior from triggering these problems, common sense is essential. 

It is extremely difficult to train highly skilled teachers who can teach all 3of the above 

mentioned skills, theory, and common sense. This is because there is a lack of technical skills 

education, such as programming education, for teachers before theory. There are only a few 

teachers who have technical skills, and it is very hard to ask busy teachers to have the skills 

to teach theory and common sense. 

On the other hand, the author believes that the goal of information education is for both 

teachers and students to become human assets with a wide range of skills, theories, and common 

sense related to information and communication. In order for students to become human resources 

who can truly utilize information, they must have all three skills: technology, theory, and 

common sense. 

We have discussed information education so far, and this is also true for ICT education. All 

school personnel, including teachers, students, parents, and staff, need to acquire the skills, 

theories, and common sense to use ICT, and this is the goal that ICT education should aim for. 

 

2.6 Challenges arising from the field environment 

There are also issues that arise due to the environment in the field. For example, Nemoto 

et al. (2016)7) pointed out that strict regulations in schools, such as security regulations 

and privacy regulations, are a concern for ICT education. 
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Such regulations are incompatible with the utilization of data that can be collected from 

ICT devices. The Ministry of Education, Culture, Sports, Science and Technology's "Measures 

to Promote the Use of Advanced Technology to Support Learning in the New Era201924)" points out 

that there is a poor balance between the use of data collected by ICT devices and ensuring 

security, i.e., too much attention is paid to security and privacy, and the use of data is not 

progressing. 

In addition, Toyofuku (2015)13) discusses the relationship between classroom teaching style 

and ICT education in the Japanese field. In Japan, one teacher basically teaches all children 

at the same time. However, Toyofuku (2015) argues that ICT education is more suitable for 

small-group classes than large-group classes13). However, Toyofuku argues that ICT education is 

more suitable for small classes than for large classes, because the administrative costs for 

teachers are higher in large classes. 

 

2.7 Motivation of children and students 

The relationship between ICT education and the motivation of children and students is 

inseparable. No matter how well the environment is maintained, if the motivation of the 

students is low, the educational system will not be utilized. 

Here are 2 some examples. Mori (2008)20) argues that an e-learning system was introduced in 

a university, but it was hardly used due to low motivation of students. Mori et al. (2015) 10) 

argued that in an experiment using an e-portfolio (ICT education), the following negative 

opinions were expressed by students. 

・It takes extra time to learn. 

・I feel that the learning place is far away. 

・I don't feel that I have mastered the skills. 

The following measures can be taken to address these motivations. 

・To motivate children and students by reflecting the degree of their efforts in their grades. 

・Create a system that allows students to use the system by incorporating it into the lecture 

curriculum. 

・For learners who do not have a high level of autonomy, we will22) use ICT systems to promote 

dialogue. 

・The teachers will actively follow up with the students who are not familiar with ICT devices. 

・Do not try to complete education only with ICT devices. Do not try to complete education 

with ICT devices alone. ・Use12) a good balance between traditional education methods and 

education methods using ICT devices in the right places. 

 

2.8 Health challenges 

There are also concerns about health problems caused by ICT education. The Ministry of 

Education, Culture, Sports, Science and Technology's "Measures to Promote the Use of Advanced 

Technology to Support Learning in the New Era (2019)24)" also cites issues related to health. 

One example of a specific concern is vision loss due to viewing screens of personal computers 

and tablet devices. Hashi et al. (2016)18) stated that the increased use of personal computers, 

tablet computers, and electronic blackboards in ICT education will increase the burden on 
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children with poor near vision. In addition, it is essential to take measures to prevent vision 

loss and to give consideration to children with poor near vision. 

 

2.9 Cooperation with top management 

Kobayashi et al. (2007)8) argue that cooperation by top-level members is essential to promote 

ICT education in an organization. For this reason, direct negotiation with teachers is one of 

the ways. In addition, some local governments are11) moving to develop human resources who can 

play a leading role in promoting ICT education. 

 

2.10 Clarification of vision 

Sasaki (2013)14) argues that in order to spread ICT education, it is necessary to establish 

a vision for promoting the ICT environment. If we do not have a clear vision, we will just 

blindly introduce ICT devices and will not be able to expect educational effects. 

 

3 Conclusion. 

3.1 Future tasks 

Future tasks for this paper include the following. 

In addition to the issues in ICT education mentioned in this paper, new issues will be 

investigated by conducting a questionnaire survey of children and teachers in the educational 

field. In addition, we will examine whether the issues mentioned in this paper are really 

considered important in the field of education. 

The papers discussed in this paper are only a few of the papers that deal with ICT education. 

We will conduct more multifaceted discussion and analysis by surveying more papers. 

Many educational materials have been developed to teach technical skills in information. 

However, there are not many educational materials to develop theoretical understanding of 

information and common sense for handling information. Therefore, we will develop educational 

software for learning theory and common sense. 
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