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Abstract: We have developed a real-time information sharing system to investigate the sport environ-
ment in special needs schools. A survey using the system shows that a wide range of departments, from
primary schools to high schools, are taking various approaches towards physical education and physical
education-like classes. The sharing of information through the nationwide information network system
developed in this paper will help towards more tailored classes for pupils in schools and, in turn, be one
of the means towards the spread and promotion of sport for the special needs.
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1. Introduction

Information and communication technology (ICT) is
essential for anyone teaching learners with special edu-
cational needs. Needs maximise the value of technology
as an important component of education (Florian
2004). For special needs teachers, the opportunity to
learn about and utilise this technology is invaluable.
Vigorous research is being carried out to remove infor-
mation barriers so that everyone, regardless of physi-
cal disability, can use information and communication
(Nict 2022). Practical research on the application of in-

formation and communication technologies and speech

processing to solve the digital divide has also been
carried out, mainly to support hearing impairment.
Furthermore, research based on human communica-
tion is also being conducted (Takekawa 2018). In the
future inclusive society to be realised by information
infrastructures such as 5G, it is expected to ensure
inclusive education for people with disabilities (Mext
2010). We have been investigating information pro-
cessing to provide support in schools and teaching
areas, with a particular focus on physical education in
special needs schools (Kakuta 2019). One of the key
points of this study is the information from the thoughts,

movements, etc. by the pupils, as well as the teacher’s
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perspective. For the above analysis, we have proceeded
in two steps: i) to understand the school situation,
ii) to analyse information including the movements of
students or pupils with special needs, and then we
have also conducted surveys (Nomura 2017a, Nomura
2017b). This paper describes I) the information system
developed for the questionnaire (Nomura 2019), which
was conducted on a national scale in Japan via the
internet. As for II), one of the new findings from the
results of the questionnaire using the developed sys-
tem is a discussion of physical education or physical
education-like classes conducted in special needs

schools from the perspective of para-sport.

2. Web system development and results
for sports environment survey

This study developed a system based on the specifi-
cations described in Chapter 1 and implemented it on

the Internet using the Google Forms web system. The

top page of the developed web is shown in Fig. 1.

In 2019, a survey was conducted targeting disability
types on that special needs education is based. This
covers five disability types (Visual impairment, Hear-
ing impairment, Intellectual disability, physical dis-
ability and sick or infirm disability). By displaying
these species in a tree structure, a web-based system
was constructed that can be answered from a smart-
phone. The survey obtained via the web and its time-
line are shown in Tables 1 and 2, respectively.

One of the results of the data analysis obtained from
this web is shown in Fig. 2. In this survey, there were
14 questions (with several more questions particular to
each category category), and the results of Question 4
“Sports opportunities for children, excluding physical
education classes, sports days and sports festivals;

multiple answers possible” are shown in Fig. 2.
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Fig. 1. Top page of the web for survey on the sport environment in special needs schools (FY 2018).
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Table 1. Experimental Results from (Nomura 2019) [a: Type of school, b: Type of establishment, c: Establisher of school, d: Type

of disability]
Main 510
Branch 46 Single 487
Annex 34 Co-located 103
(a) (b)
Visual 43
National 22 Hearing 53
State/Province 507
Intellectual 401
Ordinance 19
Municipalities 38 oy Y
Private 4 Sick or infirm 61
(c) (d)
Table 2. Timeline of the development of the system for the questionnaire
Date (y/m/d) Events
2018/12 Formulation of the technical specification of the system for web-inquiry
2019/1/9 Open of the e-mail contact for the users
2019/1/11 Questionnaire briefing session (in which it was explained that a pre-test precedes the questionnaire

only for visual impairment)

2019/1/12-2019/1/23 Pre-test

2019/1/24-2019/2/2

Improvement of the specification of the web-inquiry based on the result of the pre-test

2019/2/3-2019/2/18

Test (and the performance of the questionnaire)

3. Discussions

3.1 Data processing

The responses shown in Fig. 2 are data that require
relatively rapid disclosure. The developed system auto-
matically processes these data and displays the results
graphically in near real-time. One of the requirements
for the development of this data-sharing system is that
the results of the questionnaire are transmitted from
the system to a data-sharing group consisting of sev-
eral people in real time. As the data-sharing system
depends on the internet, the public network everyone
can access, consideration should be given to keep the
three security ingredients referred to as C.I.A. Confi-
dentiality is that only the intended parties (in this case,

the developed system and the data-sharing group) can

know the content of the data, Integrity is that the data
are not changed after their issue (from the developed
system) and Authenticity means that there is no imper-
sonation. For this purpose, a cryptographic protocol is
employed in our data-sharing system: A common se-
cret key is shared among the data-sharing system and
the members of the data-sharing group, in advance.
When the data-sharing system issues a set of data, it
encrypts the message using the secret key. Any poten-
tial eavesdropper cannot know the contents without
the knowledge of the secret key, so the confidentiality
is kept. And, if the ciphertext sent is corrupted in the
way of the delivery, then the receiver can notice that by
the fact that the decryption using the secret key fails.
Thus, the integrity is kept. Moreover, when the decryp-

tion is succeeded, the receiver will have the confidence
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Q4. What kind of sport opportunities other than regular classes do the pupils have?

Please answer for each of the departments (Elementary, Junior High School and High School).

Q4. What kind of sport opportunities other than regular classes do the pupils have?
Please answer for each of the departments (Elementary, Junior High School and High School).

[Multiple answers allowed]

W Elementary M Junior High School m High School
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cLus 20200P PREF AFSN AFPD

Concrete explanations for the choice “*Others"

Activities at a local blind-football team / Participation in sports competitions held by Kinki
Athlettic Federation of Schools for the Blind / Participation in NF, the competitions held by
them and JPC

(@

Q4. What kind of sport opportunities other than regular classes do the pupils have?

Please answer for each of the departments (Elementary, Junior High School and High School).

Multiple answers allowed]
m Elementary M Junior High School  High School

cLus 20200P PREF AFSN AFPD

Concrete explanations for the choice ~"Others":

Local junior sports associations (one in Swimming, one in Tennis; both students are in
Elementary Dept.) / Youth candidate(s) of the Deaflympics /

Some are participating in general sports club (of Athletics, Table Tennis, Dances, etc.). /
Sports exchange with sports associations of hearing-impaired people / Communications with
athletes of Deaflympics /

Experiencing Snag Golf
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Q4. What kind of sport opportunities other than regular classes do the pupils have?
Please answer for each of the departments (Elementary, Junior High School and High School).

[Multiple answers allowed]

W Elementary M Junior High School m High School

cLus 20200P PREF AFSN AFPD

Concrete explanations for the choice " Others":

Sports communication with welfare facilities of neighbourhood / Participation in local sports
clubs / Participation in Japan Disabled Sports Association /

Partitipation in “"Tonami Fureai Ikusei Sports Taikai" held by ““Toyama-ken Te wo Tsunagu
Ikuseikai" / Jogging events held by the city / Half marathon / night run held by the city /
Special lectures inviting athletes of sports for people with disabilities / Exchange with long
distance athletic clubs etc. of companies / Exchange with students at the department of
health and sports of universities /

Football competitions for people with intellectual disabilities / Partitipation in tee ball
competitions held by local amature baseball teams / Ground Golf competition of schools for
special needs education of Okayama Prefecture / etc.

©

Q4. What kind of sport opportunities other than regular classes do the pupils have?

Please answer for each of the departments (Elementary, Junior High School and High School).
[Multiple answers allowed]

W Elementary M Junior High School m High School

cLus 20200P PREF AFSN AFPD

Concrete explanations for the choice “"Others":

Holding 6 stick sports competitions per year with the attached hospital / Sports exchange in
hospital / Participating competitions held by sports shops

©)

[Multiple answers allowed]
m Elementary M Junior High School  High School

30
0
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cLus 20200P PREF AFSN AFPD

Concrete explanations for the choice ~"Others":

Using the top athletes dispatch project by the prefecture, communications with Panasonic
Wild Knights / Marathon held by the city / Exchange with students at the department of health
and sports of universities /

Participating in *All Japan Boccia Koshien" / Communications with parasports athletes /
Special lectures and sports classes inviting athletes of sports for people with disabilities /
Participating in local trim marathon with their families

N

(@

Fig. 2. Sport opportunities of pupils for special needs education [a:Visual impairment, b:Hearing impairment, c:Intellectual dis-
ability, d:Physical disability, e:Sick or infirm disability]. Labels under the graph are abbreviated as follows: CLUB = Club activities
in the school, 20200P = Education for Tokyo 2020 Olympic and Paralympic Games, PREF = Competitions for people with disabil-
ities held by the prefecture, CITY = Competitions for people with disabilities held by the city, AFSN = Competitions for people
with disabilities held by the athletics federation of special needs schools, AFPD = Competitions for people with disabilities held

by an athletics federation etc. per disability (e.g. Athletic Federation of Schools for the Blind)

that the issuer is our data-sharing system who only can
perform encryption using the same key. Authenticity is
also kept. If a public-key cryptography is employed in
place of the secret-key cryptography, the problem of
“how to share the secret key among the system and the
group” will be resolved. Also, the content identifier

technology may be an alternative to keep the integrity.

3.2 Physical education or physical education-like
classes in special needs schools

In Japan’s Basic Plan for Sport (Mext 2017), three

things are indicated: a) support for all special-needs

schools to become local centres of disability sport,
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b) promotion of understanding among teachers at all
school types, and c) enhancement of the sports envi-
ronment for children with disabilities in schools. In
addition, compulsory courses related to sports for the
disabled in teacher training courses are being consid-
ered (Obuchi 2019). Table 3 shows one of the results
obtained from the questionnaire “What the pupils do to
familiarise themselves with exercise and sports outside
of sports clubs and club activities, multiple answers
allowed”.

The highest response to the question “In physical
education/physical-like education classes, we give in-

dividual guidance to ensure the appropriate amount
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Table 3. Physical education content practiced to get close to sports outside of school

of physical activity for each pupil” in Table 3 was 82%
(visual impairment - secondary school; one of the yel-
low cells in the Table). On the other hand, the lowest
27.3% (hearing impaired —upper secondary; one blue
in the Table). With regard to this question, the relative-
ly high values when comparisons are made within the
same disability category are evidence that the data
show a high rate of sports practice. However, despite
the above situation, there is not enough support for
special needs education. One reason for this is that it is
difficult to define the educational effects. One possibil-
ity to show this effect is to record it in a video system
and analyse it from the perspective of brain science-
based behaviour (Oberman 2007). The development of
a video information system for this purpose is one of
the issues to be addressed when providing educational

support in future special needs schools.

4. Summary

This paper is a research study of support for special
needs education based on information technology. The
present study has described the development of a sys-
tem for this purpose and new findings based on the
data obtained from the system. Furthermore, the data
obtained from all over Japan using the information
system developed in this study was discussed in terms
of the processing of the developed system and para-
sport. Future work is to develop the system based on
standard guidelines (JIS 2010, JIS 2014, JIS 2016, JIS

2018) and conduct a questionnaire on special needs

Visual impairment Hearing i i it disability Physical disability Sick or infirm disability
Junior High |, . Junior High Junior High | . Junior High | . Junior High | .
Elementary School High School| Elementary School High School| Elementary School High School| Elementary School High School| Elementary School High School
Contents % % % % % % % % % % % % % % %
Every day setting aside
time other than physical 4[100| 4f120| s5|135| 11|244| 5|112| 1| 30| 103|371 106|377 113|318| 19| 133| 19|131| 16|118| 8|148| 7|132| 5|119
education classes to
exercise continuously
In some days of a week
setting aside time other
than physical education 7] 175 5] 125 3] 81 7| 156 4| 89 1| 30| 37(133| s51|181| 76(214| 11| 77| 14| 97| 16| 118 7| 130 9| 17.0 71 16.7
classes to exercise
continuously
In physical education
classes giving the pupils
individual guidance to 28| 700| 33(825| 29| 784 15(333| 15| 333 9]273| 168|604 | 176| 62.6| 211| 59.4| 64|448| 65|448| 66(485| 21|389| 25(472| 24571
secure the amount of
exercise that suits them
Keeping tabs on the
amount of exercise the o| 00| 1| 25| of oo| 3| 67| 1| 22| o| oo| 21| 76| 26| 93| 35| 99| 3| 21| 4| 28| 4| 29| 3| s6| 2| 38| 2| 48
pupils do every day /every
week
Consciously working on
activities so that the pupils
can continue to exercise 6| 150| 14| 350 21568 4| 89 7] 15.6 6|182| 71| 255 103|367 | 213| 60.0| 14| 98| 27|186| 35257 8| 148 9| 17.0| 13| 310
and play sport after
graduation
Cooperating with other
organizations etc. so that
the pupils can continue to 41 100 9]225| 15/ 405 3| 67 2| 44 4]121| 14| 50| 32| 114| 87| 245 3| 21| 11| 76| 19| 140 ol 00 ol 00 2| 48
exercise and play sport
after graduation
Others 2| 50 3] 75 4]108 0| 00 0| 00 0| 00 4] 14 5| 18 8| 23 3] 21 3] 21 4] 29 3] 56 3] 57 3] 71
Total | 40| —| 40| —| 37| —| 45| —| 4| —| 33| —|278| —| 281 —|355| —| 143| —| 145| —| 136| —| s4| —| S3| —| 42| —

education in Japan and abroad. Finally, the authors
also hope that this research will be a catalyst for inno-
vation to both education and engineering in the field of

special needs education.
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