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Abstract: Background: Recently, the use of Information and Communication Technology (ICT) in education has been
promoted in Japan. However, teachers do not yet fully understand using ICT for persons with intellectual disabilities.

Objective: This study clarifies the support functions of ICT as perceived by teachers involved in special needs education
(support for students with intellectual disabilities).

Methods: We conducted in-depth interviews with five teachers involved in special-needs education. We qualitatively
analyzed the interview data obtained using content analysis.

Results: From the interviews, 53 ICT-utilization episodes were obtained. These episodes were categorized into 13
categories of utilization and seven aspects of support: understanding, communication, behavior, meta-cognition,
environment, memory, and opportunities.

Conclusion: ICT is a beneficial tool to compensate for intellectual disabilities and help students with intellectual
disabilities learn better. We believe that teachers can better assist students with intellectual disabilities by successfully
matching individual needs with the ICT features. The results obtained in this study will be helpful while considering
support for persons with intellectual disabilities, not only in education but also in vocational training, employment support,
and telework support for persons with intellectual disabilities.

Keywords: Intellectual disability, special needs education, assistive technology, information and communication

technology, teleworking.

INTRODUCTION

Individuals  with intellectual disabilities are
characterized by intellectual functioning and adaptive
behavior limitations, represented by a lack of
conceptual, social, and practical adaptive skills [1]. As
a result of this incapacity, persons with intellectual
disabilites encounter a wide range of barriers in
various social situations. Abbott and McConkey
reported four types of barriers perceived by persons
with intellectual disabilities: lack of necessary
knowledge and skills, the role of support staff and
service managers, location of the house, and
community factors such as lack of amenities and
attitudes [2]. Lippold and Burns, in a comparison of the
social networks of persons with intellectual disabilities
and persons with physical disabilities, noted that
persons with intellectual disabilities are characterized
by more limited social networks and especially fewer
networks with normal persons [3]. From their interviews
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with persons with intellectual disabilities, Patterson and
Pegg reported that leisure activities have a significant
positive impact on community inclusion and noted the
need to provide leisure activities for persons with
intellectual disabilities [4].

It is important to understand that the barriers
encountered by persons with intellectual disabilities do
not arise because of their individual intellectual
disabilities but rather because of their interaction with
their environment via social and interpersonal
relationships. In this sense, there is a need for
intervention in the environment surrounding persons
with intellectual disabilities. Martorell et al. reported
from a survey of persons with intellectual disabilities
working in protective employment that the transition to
employment for persons with intellectual disabilities
requires not only personal effort but social support as
well [5]. This type of intervention on the part of society
will help persons with intellectual disabilities become
more independent. In fact, it is important to help
persons with intellectual disabilities gain independence
for their social participation and adaptive behavior.
However, it is necessary to consider their environment
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before determining that they lack the capacity for
independence.  Among the various possible
considerations, the wuse of Information and
Communication Technology (ICT) equipment can be
considered a viable and effective technological support
for persons with intellectual disabilities [7].

In recent years, Japan's Ministry of Education,
Culture, Sports, Science, and Technology (MEXT) has
been promoting the "GIGA School Initiative," an
educational program that uses ICT devices to
maximize children's abilities [8]. In this "GIGA School
Initiative.” the children's ability to use information is as
fundamental as developing their language skills, which
is why the enhancement of ICT-based classes is being
promoted in schools. As a result, many schools are
now equipped with ICT devices (such as tablets) made
available for use in the classroom. This is also being
promoted in special needs education in Japan, where
ICT devices have been used as an effective tool to
supplement children's cognitive disabilities [9]. Special
education also plays a very important role in supporting
the transition of students with intellectual disabilities to
the workplace. Therefore, educating students in the
use of ICT is beneficial for promoting their future
independence and enabling them to leverage the
reasonable accommodations provided in the workplace
when they are hired as employees in the future.

Even though ICT devices are useful tools for
students with intellectual disabilities, they are still not
fully utilized in the education and support of these
students in Japan. There are many practical reports on
ICT use in special support schools for students with
intellectual disabilities [10-15]. However, most teachers
are not sufficiently aware of the usefulness of ICT
applications for persons with intellectual disabilities.
Eda reported from a survey that while teachers are
aware of the need to incorporate ICT, they still find it
difficult to use ICT [16]. Therefore, Japanese teachers
still find it challenging to adopt ICT in the education and
support of students with intellectual disabilities. One of

Table 1: Description of the Research Participants

the reasons behind this difficulty is that teachers still do
not fully understand the specific strategies for using
ICT devices in the education of students with
intellectual disabilities. For teachers to confidently use
ICT devices, it is necessary to share more functions for
the use of such ICT devices. Therefore, this study aims
to clarify the functions of ICT devices in special needs
education, especially for students with intellectual
disabilities in vocational education classes.

METHODS

Participants

In this study, the participants were teachers
involved in special needs education. Every day,
teachers involved in special needs education provide
specialized education for students with intellectual
disabilities. One of those classes is a vocational class
where the teacher provides training and guidance on
vocations. Therefore, we judged that a teacher involved
in special needs education would be an appropriate
participant for this study. First, we asked one teacher
who was using ICT in special needs education to
cooperate in the survey, and then we asked the
teacher to introduce a suitable research participant for
the study. The research participants were five teachers
working at special needs schools listed in Table 1.
Participants' years of teaching experience in special
schools ranged from 12 to 23 years and in the high
school sector from 6 to 12 years.

Procedure

We conducted a single 60-minute interview survey
with five participating teachers. In this research, we
conducted in-depth interviews using the interview items
listed in Table 2.

The interviews were recorded using an Integrated
Circuit recorder. The data was recorded verbatim and
used as raw data for the analysis. The average number

No. Participants Gender Yea;pc:‘r::::l;ing Years of teaczt\hgoszzzf;ce in the high
1 A Male 15 10
2 B Male 23 7
3 C Male 17 11
4 D Male 19 6
5 E Female 12 12
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Table 2: Interview Iltems

Items

Talk about your thoughts on teleworking after graduation.

- Please, tell us about your experience of using ICT in vocational education.

- Please, tell us your opinion about the effects of using ICT in vocational education.

- Please, tell us what you think are the issues facing the use of ICT.

- Please, tell us about your experience of using ICT effectively in the classroom.

- Please, tell us what kind of support you think is needed for future telework by persons with intellectual disabilities.

of characters in the recorded raw data was 8073, with a
standard deviation of 1941.74 characters.

Methods of Analysis

The data obtained were analyzed qualitatively using
content analysis [17]. The specific procedure of the
analysis was as follows: First, based on the research
purpose, the analytical focus of this study was
determined to be the specific use of ICT in vocational
education for students with intellectual disabilities.
Next, the meaning of the episodic data and their
similarities and differences in the contexts were
continuously compared with the coauthors. From time
to time, discussions were held with co-researchers and
others who had practical experience as teachers.
Finally, the episodes were divided into categories, and
the categories were organized as support perspectives
for persons with intellectual disabilities.

Ethical Considerations

The aims and objectives of the study were stated
prior to the participant who provided their consent to
participate in the study. This study was approved by
the Ethical Review Committee for Research Involving
Human Subjects at Akita University, No. 3-6, dated
June 7, 2021.

RESULTS

The qualitative analysis yielded 53 episodes in
which ICT was used in vocational education for
students with intellectual disabilities. The teacher's
educational episodes on ICT use could be classified
into 13 subcategories based on their functions. These
subcategories can be further organized into seven
categories as their supporting perspectives, as shown
in Table 3.

Category: Support Perspective "Understanding"

In this, the teacher used ICT to supplement the
understanding of work instructions and teaching

content for students with intellectual disabilities.
Regarding the subcategory, the teacher used ICT to
help enhance understanding of intellectual disabilities,
such as "coordination and point clarification,”
"repetition," "visual aids," "comparison," and "inhibiting
environmental stimuli." Based on this perspective of
support, these subcategories were grouped as
categories of understanding. The details of each
subcategory are as follows:

Coordination and Point Clarification

This utilization method encourages students to
understand the instructions by writing key points in
letters and notes on the video and photos taken. As
shown in Figure 1, after taking a picture of the space to
be cleaned, work instructions were given by marking
the cleaning area and direction on the picture with a
pen and highlighting the points of interest in the picture
with circles.

Repetition

This utilization method allows students to check
work instructions repeatedly using a recorded video of
the work instructions. For example, the work
instructions were recorded in advance as a video.
When the students had any questions, they were
instructed to review the video of the work instructions.

Visual Aids

This is being utilized by using videos and photos to
provide work instructions to students. For example,
work instructions were created using photos, and the
students were asked to check the photos regarding the
work instructions for each step of the process. The
actual products were also shared on the screen to help
them understand the concepts to be learned.

Comparison

This utilization method involves using videos and
photos to convey the completed state of a job or the
optimal work behavior and having the students learn it
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Table 3: Information and Communication Technology (ICT) Utilization Methods and Support Perspectives
Category: Sl.Jpport Nur.nber of .S.ubc_ategorles: Nur.nber of Examples of episodes
perspective episodes Utilization methods episodes
Understanding 17 Coordination and point 4 Students can better understand the instructions by
clarification writing notes on the worksheet or instructions they want
to emphasize on the recorded videos or photos.
Repetition 5 By recording the work instructions, students can better
understand the repeated work instructions.
Visual aids 5 Using videos and photos in instructions can help
students understand the instructions better.
Comparison 2 Students can better understand the work objectives by
comparing them with the finished samples.
Inhibiting environmental 1 Online, individualized learning spaces with less
stimuli distracting environmental stimuli allow students to
understand the teacher's instructions better.
Communication 9 Interaction 6 By interacting extensively with others besides the
teacher, students have more opportunities to
communicate.
Sharing with others 3 By using presentation apps, students can share and
communicate with other students what they have learned
more easily.
Behavior 6 Writing 3 Students will be able to enter and rewrite sentences,
making note-taking easier for them.
Supporting positive 3 Allow students to search independently based on their
behavior own interests and concerns.
Meta-cognition 9 Feedback 9 Students can record their work activities and use the
recorded video to check their own activities.
Environment 5 Environmental 5 A variety of applications and software can be used to
supplementation make up for the lack of educational materials.
Memory 4 History reference 4 By recording and storing data on what they have
learned, students can reflect on their own learning.
Opportunity 3 Securing learning 3 By teaching online, students have the opportunity to
opportunities learn without restrictions of time and place.
Total 53
by comparing it with their own work. For example, the
video was used to compare the example given by the
work instructor and the students’ work behavior. The
video can also be used to examine the improvement or
growth of the student by comparing the behavior before
and after the work training.
Clean
Inhibiting Environmental Stimuli up from
. . . the top
The use of online meeting apps like Zoom allows of the
the class to be taught in the individual's home or room, desk

reducing the amount of potential environmental stimuli
around the individual. For example, by using online
Zoom meetings, we were able to confirm reports that
students were able to pay more attention to questions
and instructions.

Figure 1

Wipe in
this
direction

: Example of highlighting the cautions of the tasks.
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Category: Support Perspective "Communication"

In this, the teacher used ICT to help students with
intellectual disabilites communicate with  their
classmates. Regarding the subcategory, the teacher
used ICT to help promote the understanding of
intellectual disabilities, such as ‘interaction" and
"sharing with others." Based on this perspective of
support, these subcategories were grouped as
categories of communication. The details of each
subcategory are as follows:

Interaction

The use of online meetings in the classroom
provided more opportunities for students to get advice
from out-of-school experts and graduates. For
example, students were able to receive lectures on
their area of interest from distant out-of-school experts
and interact with students from other schools. In these
interactions, they were able to introduce each other to
their career paths after graduation and what they are
currently doing.

Sharing with Others

This use of ICT also empowered the students to
communicate their ideas and findings with other
students using presentation apps and other software.
For example, one student was encouraged to present
what they had learned to other students and share the
results of their work with others through photos and
other means.

Category: Support Perspective "Behavior"

Teachers used ICT to eliminate behavioral barriers
for students with intellectual disabilities. Regarding the
subcategory, the teacher used ICT to help promote the
understanding of intellectual disabilities, such as
"writing" and "supporting positive behavior.” Based on
this perspective of support, these subcategories were
grouped as categories of behavior. The details of each
subcategory are as follows:

Writing

This utilization method involves the use of
document creation apps and software on computers
and tablets to supplement the behavior of writing,
which is a barrier for students. For example, by using
apps for note-taking, the barrier of not being able to
recall Japanese kanji characters was eliminated, and
they could follow the teacher's instructions more easily
when writing and revising sentences.

Supporting Positive Behavior

This method of use allows students to take
independent action, such as searching the Internet to
obtain information on things that interest them. For
example, students could immediately search the
Internet for the information they were interested in
during the class, or they could be asked to search the
Internet for related information before participating in
the class to promote a better understanding of what is
to be covered in class.

Category: Support Perspective "Meta-Cognition"

In this, the teacher used ICT to supplement the
meta-cognition of students with intellectual disabilities.
Regarding the subcategory, the teacher used ICT to
help promote understanding of intellectual disabilities,
such as "feedback.” Based on this perspective of
support, these subcategories were grouped as
categories of meta-cognition. The details of each
subcategory are as follows.

The analysis results indicated that the teachers also
used ICT to supplement the meta-cognition of students
with intellectual disabilities. This method of support
included "feedback".

Feedback

This method allows students to objectively be aware
of their own movements using the recorded video for
feedback. For example, a video was recorded during
the work activity, which the students viewed after the
execution of the movement to obtain feedback on how
to improve the teacher's movement or receive
feedback from other students.

Category: Support Perspective "Environment"

In this, the teacher also used ICT to supplement or
enhance the environmental arrangements of students
with intellectual disabilities.

Regarding the subcategory, the teacher used ICT to
help promote the understanding of intellectual
disabilities, such as "environmental supplementation."
Based on this support perspective, these subcategories
were grouped as environment categories. The details
of each subcategory are as follows:

Environmental Supplementation

This method of use is to supplement the
environment by using apps to replace the equipment
needed for instruction, making the class appear more
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like a real workplace. For example, an app for a cash
register was used in sales training, while another app
that buzzed students to tell them if they had answered
correctly or incorrectly was used.

Category: Support Perspective "Memory"

In this, the teacher used ICT to supplement
students' memory with intellectual disabilities.
Regarding the subcategory, the teacher used ICT to
help promote understanding of intellectual disabilities,
such as "history reference." Based on this perspective
of support, these subcategories were grouped as
categories of memory. The details of each subcategory
are as follows:

History Reference

This method of use allows students to accumulate
data on what they have learned on their own and
reflect on their learning by referring to the accumulated
data. For example, the system supports the registration
of locations and information on local social resources in
Google Maps and the storage of learning information in
the form of photos and video data.

Category: Support Perspective "Opportunity™

In this category, the teacher used ICT to
supplement learning opportunities for students with
intellectual disabilities. Regarding the subcategory, the
teacher used ICT to help promote understanding of
intellectual disabilities, such as "securing learning
opportunities." Based on this perspective of support,
these subcategories were grouped as opportunity
categories. The details of each subcategory are as
follows:

Securing Learning Opportunities

This utilization method is to provide online classes
that can offer students the chance to learn without
restrictions on time and place. For example, online
classes were offered to help students who could not
attend school for various reasons.

DISCUSSION

This study aimed to clarify the functions of ICT in
educational situations for students with intellectual
disabilities. The results showed that teachers involved
in special needs education for intellectual disabilities
used ICT in seven aspects: understanding,
communication, behavior, meta-cognition, environment,
memory, and opportunities. It was believed that

teachers intended to eliminate barriers related to the
intellectual disability's comprehension and memory
difficulties and the resulting communication, learning,
and environmental constraints through ICT-based
support such as these.

This study confirms the similarities with the content
of assistive technologies in the literature review.

Devi and Sarkar conducted a literature review on
assistive technology for people with intellectual
disabilities in educational settings. They organized the
assistive technologies from their own literature review
into eight categories: mobility, positioning/separating,
reading, writing, = mathematics, = communication,
recreation, and assessment and evaluation [18]. These
eight technologies were confirmed to have much in
common with the contents of the subcategories of the
seven aspects obtained in this study. Thus, we believe
that this study can better collect information on ICT use
for persons with intellectual disabilities.

This study shows that teachers have effectively
grasped the features of ICT and used them to educate
mentally disabled people effectively. Thus, it is an
effective tool to compensate for intellectual disabilities
as well as to learn better. It is hoped that teachers
involved in special needs education can better
understand the functions revealed in this study and
incorporate them effectively in their education. Alper
and Raharinirina have also pointed out the necessity of
assessing the matching of students' needs and
assistive technologies [19]. For the introduction of ICT
in special needs education in Japan, it is necessary for
teachers to be able to conduct assessments that can
successfully match the needs of individual students
with the functions of ICT that were partially revealed in
this study, rather than using ICT devices without a clear
purpose in the classroom.

In addition, the results do not apply only to
educational situations, but they also provide a valid
perspective in supporting persons with intellectual
disabilities in a work environment. In the special needs
schools where students are trained for employment in
general companies through practical training, they are
assisted by the employees of the general companies
as well as their own teachers in their training. In
vocational education in Japanese schools, ICT is
effectively used as a method to help students
understand and acquire specific work skills. The
essence of employment support in this training is
teaching. For example, it is important for job coaches
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involved in employment assistance to "teach in a way
that is easy to understand" [20]. The results of this
study indicate a common philosophy between work
support and "teaching." Therefore, the results of this
study may be used not only for education but also for
work support. A literature review of assistive
technology for people with intellectual disabilities in the
workplace has also shown that assistive technology
can improve performance in terms of workplace
productivity, guidance, time management, and task
execution [21]. Based on the premise that assistive
technology has this type of effect, it is necessary to
update the technology used to provide work support for
persons with intellectual disabilities.

Particularly in Japan, welfare workers seem
reluctant to use ICT in support of the disabled. Jyonishi
and reported that although workers in welfare facilities
feel the need to use ICT devices, they do not think they
will actively use ICT due to a lack of knowledge about
effective applications for support and their prevention of
problems with other persons with disabilities before
they occur. While Yamaguchi et al. have reported that
many workers in vocational rehabilitation do recognize
the difficulty of online work support for persons with
intellectual disabilities [23], their reluctance to use ICT
in work support is remarkable given how their efficacy
has been clearly pointed out before [24]. The results of
this study will help consider future support for persons
with intellectual disabilities after the coronavirus
pandemic, including vocational training, work support,
and telework support.

LIMITATIONS

This was a rare study in Japan since vocational
education using ICT is still not sufficiently available.

It is necessary to make efforts to increase the
credibility of the results by further increasing the
number of survey targets.

In addition, considering the possibility of using the
results for future work support, it is necessary to
conduct research with other professionals supporting
people with intellectual disabilites as research
participants.

CONCLUSION

In recent years, the development of ICT devices has
been remarkable. These devices can be an effective
tool for persons with intellectual disabilities to facilitate
their participation in society and empower them to work

independently. This is especially pertinent during the
coronavirus pandemic, where close quarters must be
avoided, and people should be educated and
supported remotely. However, teachers involved with
students with intellectual disabilities are currently
struggling to cope with the situation. The perspectives
revealed in this study are expected to provide such
teachers and supporters with helpful perspectives to
engage more easily in ICT-based practices. It is hoped
that ICT-based education and support can be used to
improve support and education for people with
intellectual disabilities.

This is a rare study to the best of our knowledge
because vocational education using ICT is still not
sufficiently available.

We recommend increasing the number of survey
targets for better results credibility.

Moreover, it will be better to consider using the
results for future work support. It is obligatory to
research with other professionals who support
intellectually disabled people as research participants.
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