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Modern solutions for problems in “Zatsudai” by Sahei Onishi
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*2Center for Data Science, Ehime University
*IFaculty of Education, Ehime University, Graduated in 2024

(] : BRBOMBEFARIEIEOMRE L7z TS 230 806, 5 9 BOEMEICOWTHHT 5.

[F—7T—F] : I (Wasan, Japanese Mathematics), 2 X723 (Quadoratic Equations), 3 XBEX DR
fEf&E (Extreme Value Problem for a cubic function), M0 (Similarity), #6 (Elliptic curves), 7 %L
+ DOFEM (Descartes’ Circle Theorem), #fd@hff%¢ (Themed Research)
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Current situation of recognition of twice exceptional (2E) children by teachers in charge
of special support for children enrolled in regular classes and parents of children with

developmental disabilities

Kosuke NAKANO™, Mayuka WATANABE

"IFaculty of Education, Ehime University

Abstract

This study asked teachers who routinely work with children with developmental disabilities about their
experience with so-called 2E children, who have both developmental disabilities and giftedness, and at the
same time surveyed parents of children with developmental disabilities about whether they recognized that
their children were gifted or not. The results showed that about half of the professional teachers surveyed
had experience with 2E children, and about half of the parents' responses indicated that they recognized that
their children were gifted. In both surveys, ASD children were significantly more common in the cases of
2E children who were identified. Both teachers and parents expressed a desire for more flexible educational
opportunities that would allow for the development of giftedness, and a desire for increased recognition and
support systems at school and in the real world.

Keywords: 2E children, developmental disabilities, gifted, Autism Spectrum Disorder

Introduction

A new system of education for children with disabilities in Japan was established under the name of
“special support education” as a result of a legal revision in 2006. The purpose of this system is to provide
an individualized and optimized education based on the characteristics of each child who needs support. As
a result of the reforms, children with so-called developmental disabilities such as ADHD, LD, and ASD
without intellectual disabilities, which had not been officially recognized as disabilities in the previous
education system for children with disabilities, were recognized as the main target of support. The
government has also positioned the promotion of inclusive education as a top priority, and has decided to
strengthen measures for children in need of support who are enrolled in regular classrooms. In fact,
according to a 2022 the Ministry of Education, Culture, Sports, Science and Technology (MEXT) survey,
approximately 8.8% of children with developmental disabilities are enrolled in regular classes in Japan
(2022, MEXT), making the promotion of inclusive education in regular classes, including universal design
of classes, an urgent task.

On the other hand, it has long been known that some children are uniquely gifted, and it has been pointed
out that they deserve an individualized education (Renzulli, 1977). And while some children with
exceptionalities may be too intellectually gifted in certain areas, they are also known to be relatively
maladjusted to the educational environment of their age group (2010, Sumida). For this reason, some
countries and regions take measures such as “early learning” by allowing children to enroll or take courses
beyond their original grade level, or by taking them out individually and providing them with a different
menu of education. In 2021, MEXT recommended the need for educational support for gifted children at
the “Expert Committee on the Way of Guidance and Support in Schools for Students with Unique Talents
in Specific Fields” (2021, MEXT), but in Japanese public education, the educational system to develop
exceptional talent However, the current situation is that the educational system for developing exceptional
talent has not yet been established in Japanese public education.

It has long been recognized that there are a small number of gifted children who are not only
exceptionally gifted, but also have developmental disabilities such as learning difficulties, hyperactivity and
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impulsivity, and interpersonal difficulties (Baum, 1983) (Baum, Owen, 1988). Of course, there are often
cases in which developmentally disabled children are discovered to have a combination of talents that
would make them gifted children. Such children with both exceptionalities and developmental disabilities
are called twice exceptional (2E) children, and are characterized by the need for both educational support as
gifted children and support for the challenges caused by their developmental disability characteristics
(Cooper et.al, 2004) (Gilman BJ, 2004) (Gilman BJ. et.al, 2013). Despite the fact that support systems for
either characteristic are still developing, it is believed that there is insufficient awareness among teachers
and other stakeholders regarding 2E in the first place.

Objectives

In Japan, there is a form of “classroom instruction” in which children with disabilities who are enrolled
in regular classes attend a separate classroom for about one session per week, where a special teacher for
special needs education provides individualized instruction. This system is hereafter referred to as a
“resource room. Since the inception of special support education, the number of children using resource
rooms has increased rapidly in line with the growing recognition of developmental disabilities. In this
study, we will survey teachers in charge of resource rooms to find out how many children with both
giftedness and developmental disabilities they have worked with. In parallel, parents of children with
developmental disabilities will be asked whether their children have exceptional talents, and if so, what
kind of talents and abilities they have. The purpose of this study is to compare the differences in the
cognitive realities of the two groups.

Questionnaire Survey
1. Survey of teachers in charge of resource rooms
A questionnaire created by google form was sent to 24 teachers in charge of resource rooms at
elementary and junior high schools in A City, via a QR code sent through the schools, and we asked them to
answer the questions. The questions are shown in Table 1.

Table 1: Questions for Teachers

QT1 Years in charge of resource room
QT2 Number of 2E children

QT3 Types of Disability

QT4 Types of Talents

QT5 Specific Details

QT6 Education conducted

QT7 Ideal education:Support room
QT8 Ideal education:Whole school

2. Survey of parents of children with developmental disabilities

A questionnaire created with google form was sent to members of a family association for
developmentally disabled children in B Prefecture through a representative via e-mail for members.
Although it was difficult to ascertain the number of family members who could receive the e-mail, it was
expected to be in the dozens. The questions are shown in Table 2.

Table 2: Questions for Parents

QP1 2E or not

QP2 Types of Disability

QP3 Types of Talents

QP4 Specific Details

QP5 Education conducted outside of school
QP6 Education conducted at schools

QP7 Education expected from school

QP8 System you want for your children
QP9 Ideal education:School

QP10 Preferred Support System
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Results
1. Results of survey of resource room teachers
The survey was distributed to 24 respondents, and responses were received from a total of 21. The response

rate was 87.5%.
Figure 1 shows the results of the number of teachers by years of experience in the QT1 resource room.

Number of teachers

11

A

m~5 #6~10 =11~15 =16~20 =21~

Figure 1: years of experience in resource room

QT2 Figure 2 shows the results of the number of children assigned with special talents.

Number of 2E children
0

m]l #2 =3 =4 =5

Figure 2: Number of children assigned with special talents

QT3-QT6 Table 3 shows the disability types of gifted children, areas of giftedness, appearance, and results
of education provided at school.
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Table 3: types of disability, types of talents, specific details, and education conducted at school before

No Types of Types of Talents Specific Details Education conducted
Disability

1 ASD Knowledge of Train and car types Learning letters by vehicle name
interests

2 ASD,LD Knowledge of World history and international Asked about history and praised it.
interests affairs

3 ASD Nonspecific Memorize all conversations and support sort out excessive
memory statements memories

4 LD Knowledge of International affairs news Listening and knowledge addition
interests support

5 ASD Aurts Related Painting ability Design-related career support

6 ASD Aurts Related Painting ability Use pictures for communication

7 ASD Arts Related Crafting ability Opportunities to teach other

students

8 ASD Arts Related Painting ability At classes according to his wishes.

9 ASD Knowledge of History Creation of historical illustrated
interests book

10 ASD,ADHD Science Solutions and chemical reactions Internet learning and presentation

11 ADHD Science Biology Creation of illustrated book

12 ADHD Science Water creatures Production of aquariums

13 ADHD Knowledge of World Geography and Flags Used to motivate another study
interests

QT7 and QT8 Table 4 shows the ideal teaching outcomes that teachers would like to achieve in the resource
room and throughout the school.

Table 4: Ideal teaching that teachers would like to do in the resource room and throughout the school.

2. Results of a survey of parents of children with developmental disabilities

Resource room

Whole school

Develop the talents

Enabling education tailored to individual characteristics

Increase self-esteem

Collaboration with external experts such as universities

Dealing with Difficulties

Dealing with Difficulties

Communication and SST

Allowing children to choose what they want to learn

Monitoring and dialogue

Environment that respects diversity

Allowing students to skip grades

Expanding school options

Twenty-seven respondents responded to the survey, but the response rate is unknown because the number
of respondents who received the survey e-mail cannot be ascertained.
Figure 3 shows the results of QP1, “Do you think your child has a special talent, and how many is it?”

Number of parents by number of
gifted children

) =]l =2

Figure 3: Results of 27 parents asked about the number of gifted children.
QP2-QP8 Table 5 shows the results of parents' responses regarding their own children's talents.

Table 5: Results of Parents' Responses Regarding Their Child's Talents
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No | Types of Types of Specific Details Education conducted Education conducted Education expected from System you want for your
Disability Talents at schools school children
1 ASD Aurts Related Accurately identify chords Enjoy Piano Class nothing Difficult Work-Related Education
heard
2 ASD Math Unparalleled mathematical Attend a math tutoring school | nothing Develop the talents Opportunities to showcase your
ability talents
3 ASD Memory Outstanding in reading and Cram schools and special nothing Develop the talents Opportunities to showcase your
learning clubs talents
4 ASD Knowledge of | Extremely knowledgeable Participation in railroad events | nothing Tailored to interests Participation in college classes
interests about railroads
5 ASD Arts Perfect Taking piano lessons nothing Respected by classmates for | unstated
Related,Memo | pitch,Painting,Memorize their talents
ry everything
6 ASD Arts Painting, Memorize Learning piano, drums, nothing Free choice of study content | Tools to evaluate talent
Related,Memo | everything painting, and English
ry
7 ASD Math 9999 times 9999 at age 7 Learning with tablet apps nothing Let him learn as he likes Skipping grades
8 ASD Language Outstanding language skills (Undocumented) nothing Stop boring repetition Tools to evaluate talent
9 ASD Memory Memorize everything (Undocumented) nothing Situations where talent is Environment for developing
demonstrated talent
10 | ADHD Arts Related (Undocumented) Music school nothing Let him learn as he likes unstated
11 | LD Memory Listen once and memaorize (Undocumented) nothing unstated unstated
completely
12 | ASD,ADHD | Memory Memorize everything, good Upper grade learning, nothing Presentation of Favorite Facilities where children can
at card games Programming Things develop their talents
13 | ASD,Intelec | Knowledge of | Amazing Anime Knowledge Upper Grade Learning nothing Situations where talent is Counseling Center on Talent
tual dis. interests demonstrated
14 | ASD,ADHD | Arts Related Painting and Crafts Not implemented art club Education to recognize Where life skills are developed.
individuality
15 | ASD,ADHD | Arts Related Listen once and play the Learn from guitarists and Performances at Opportunities to play guitar | Performing Stage
guitar precisely voice trainers cultural festivals
16 | ASD,ADHD | Science,Math Explaining the Environment Math and Kanji Set up individual Teachers' understanding and | Facilities where children can
with Science Qualifications,Experiment tasks free choice develop their talents
17 | ADHD (Undocumente | (Undocumented) What the Family Association nothing unstated Counseling Center on Talent
d) recommends
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Table 6 shows the results of responses to QP9 and QP10 parents about the ideals they want for schooling
and society.

Table 6: Results of responses regarding the ideals that parents seek in school education and society.

Ideal education:School Preferred Support System

Enabling education tailored to individual characteristics Places and opportunities to showcase talents
Collaboration with external experts such as universities Choice of schools where you can develop your talents
Dealing with Difficulties Employment Support

Allowing children to choose what they want to learn Financial support

Environmenst that respects diversity Get together with similar children

Allowing students to skip grades Enlightenment of gifted children

Expanding school options Reduce the urban-rural divide

Do not force them to be like others Government and University Collaboration

Analysis and Discussion of Survey Results

Not only in Japan, but also through the enactment of the Law for the Support of Persons with
Developmental Disabilities and the launch of special support education, there has been an increase in
awareness and systems to recognize children with developmental disabilities and provide them with the
necessary support. However, support for gifted children and support systems for children with both
developmental disabilities and giftedness have not yet been established, and even recognition itself is
insufficient. One reason for this may be that the concept of gifted children is difficult to incorporate into the
health care, disability welfare, and education systems because it does not have formal criteria like those for
determining illness or disability (Reis SM, et. al., 2014).

However, the most significant feature of Japanese special-needs education is its emphasis on rational
consideration that does not necessarily presuppose a formal diagnosis or recognition of disability, and on
the development of an educational environment based on the concept of universal design. In response to
such a trend of the times, the summary of the Expert Committee on the Ideal Future of Guidance and
Support in Schools for Students with Special Talents in Specific Fields was issued in 2022, and it is highly
significant that the government has formally indicated its policy that it attaches great importance to this
issue. This study is an attempt to extract the actual situation of 2E children from the local community,
where there are few reports on the actual situation of 2E children because they are not subject to disease,
disability, or special support education, and there is no formal definition of 2E. One of the objectives of the
study was to make both the teachers in charge of the resource room and the parents of children with
developmental disabilities aware of the survey.

First, from the results of QT2, about half (11) of the 21 respondents who were teachers in charge of the
resource room experienced a child who was considered to be 2E. Also, from the results of QP1, about half
(14) of the 27 parents who responded recognized that their child was gifted. Since Japanese resource room
personnel are responsible for a total of more than 10 developmentally disabled children per year, this figure
can be said to be about one in several dozen, taking into account the number of years they have been in
charge. It is expected that future data could change as recognition of gifted and 2E children becomes more
widespread and criteria for judgment are established. On the other hand, the results show that about half of
the children with developmental disabilities recognize that their child is gifted, but there are two reasons
why this cannot be simply compared to the number of experiences in the resource room. The first is that
parents may have low standards for judging what their children are good at as “talent. Second, it is possible
that the more parents who believed that their children were gifted in the first place, the more likely they
were to respond to this survey.

Although, although having some kind of disability or difficulty is a prerequisite for formal use of the
resource room in Japan, the classroom is not necessarily a place where only disabilities or difficulties are
addressed, and one of the purposes of the program is to develop strengths and strengths by making use of
strengths and strengths. From the specific outcomes that parents perceive, these are not necessarily abilities
that are naturally discovered by the resource room teacher. It is necessary for teachers and parents to share
more information about strengths when developing individualized instructional plans.

Atotal of 13 2E children experienced by the resource room personnel had a total of 7 ASD alone, 3
ADHD alone, 1 ASD+LD, 1 ASD+ADHD, and 1 LD alone disability type. Ay2 goodness-of-fit test of the
frequency distribution of these results showed a predominance of ASD alone with ¥2=10.4, p<0.05. Two
other respondents had ASD comorbidity. On the other hand, among the 17 2E children whose parents
responded, 9 had ASD alone, 2 had ADHD alone, 4 had ASD + ADHD, 1 had ASD + intellectual disability,
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and 1 had LD alone. Similarly, a %2 goodness-of-fit test showed a predominance of ASD alone with
v2=13.3, p<0.01. Another five children had comorbid ASDs, and both the resource room and the parents
were predominantly ASDs in the 2E children. These findings may be related to the fact that ASDs are
sometimes associated with extraordinary memory abilities and that Overexcitabilities, which Dabrowski
proposed as a characteristic common in gifted children, is similar to sensory sensitivity in ASDs
(Dabrowski, 1972). This may not be unrelated to the tendency of gifted children to want to talk about areas
of interest to them, but to have difficulty forming peer groups. Katagiri also reported that it is important to
assess 2E children's maladaptive status to determine whether it is due to high giftedness or developmental
disability characteristics (Katagiri, 2023). Supporters and educators need a perspective that assesses each
child's individual life and learning support needs, regardless of talent or difficulty.

Many of the results of QT7 “Education I would like to have in a resource room” and QT8 “Ideal school
system” asked of teachers and QP9 “What | would like to see in a school” asked of parents were similar.
Specifically, they were “development of talents,” “opportunities for success,” “development of self-
confidence and self-esteem,” “response to difficulties,” and “individual optimization or learning that allows
the student to choose. These are all important items for the promotion of inclusive education, and the
knowledge of special needs education and inclusive education should be applied to the education of 2E
children.

In QP10, “Social support system for 2E children,” the parents shared the same opinion as the teachers
regarding “regional cooperation, including universities,” but their opinions regarding “employment
support” and “financial support” were more sincere and unique to them. It can be said that a major
challenge is the lack of sufficient support systems and social resources to maximize the development of
children with developmental disabilities, even if they are gifted. In order to improve these resources, it is
essential that the reality that there are many children who have both developmental disabilities and talents
be better known, and that practical research be conducted through the provision of individually optimized
learning.

References

Baum S. (1984) Meeting the needs of learning disabled gifted students. Roeper Review, 7, 16-19

Baum S., Owen S.V. (1988) High Ability/Learning Disabled Students: How Are They Different? Gifted
Child Quarterly 32(3):321-326

Cooper C.R, Baum S, Neu T.R (2004) Developing Scientifific Talent in Students With Special Needs: An
Alternative Model for Identifification, Curriculum, and Assessment Journal of Secondary Gifted
Education, 15(4), 162-169

Dabrowski, K. (1972) : Psychoneurosis is Not an Illness. Gryf, London.

Gilman DJ, Lovekey DV, Kearney K, Peters DB, Wasserman JD, et.al. (2013) Critical Issues in the
Identification of Gifted Students With Co-Existing Disabilities: The Twice-Exceptional. SAGE
Open. 1-16

Katagiri,M (2023) Gifted and Developmental Disabilities Jpn. J. Learn. Disabilit., 2023, 32(4), 236-243.

MEXT (Ministry of Education, Culture, Sports, Science and Technology) (2022) Results of a Survey on
Children with Special Educational Needs Enrolled in Regular Classrooms

MEXT (Ministry of Education, Culture, Sports, Science and Technology) (2021) Expert Committee on
Guidance and Support in Schools for Students with Specific Talents in Certain Fields:
Arrangement of Issues

Reis SM, Baum SM, Burke E. (2014) An Operational Definition of Twice-Exceptional Learners:
Implications and Applications. Gifted Child Quarterly 58(3) 217-230

Renzulli, J.S. (1977). The enrichment triad model: A guide for developing defensible programs for the
gifted and talented. Mansfield Center, CT: Creative Learning Press.

Sumida,M (2010) Identifying Twice-Exceptional and Three Gifted Styles in the Japanese Primary Science
Classroom International Journal of Science Education vol.32,No.15,2097-2011

27



Vol.4 2025

EADHEITER Lz RN LKOES | ORERERS
An Example of Format for CRESE Proceeding

OBPFGFEM, PP, A", I, W, mPEfne
SHIRAKATA Kenshin™', ASHIWA Koichi!, YAMAMOTO Kenta*!, KAWAI Ryosuke™!, TANIGAWA Yuko",
MUKO Heiwa™
N BIERFRTBEBE TR}, BRI HE T
“IGraduate School of Education, Ehime University, “Faculty of Education, Ehime University

[(E] AT, INFEERGIC TNDKOEE | ORSEEER L, BBV 7oA D+
Z W52 00 U C b SE O A B <72 © 2 C, MEfs ) TERD 1) T8 A ARSRIZ I 2 T IKE)
ZRREAHT CHRSE 5 Z L2 HINE LT To72, 2018 DT HAZERIC &L D IABIRO BN SEHE A BRI, TE
EDNESE U T2 B OB MEDIR S BNREOFIN T 5 = & 245 2 SELHM kR LT, RETIE BEbtL
JEZEAA TR 7 VIR & RAKMEDFRAAT O, KON TR T O A BlE ST, i
EINFEE AT TARERIRORER, (2L AL OWEN THEhda) TERb L) W6 BAZERIZRT 2 TabsE ) 4B
BAHT CTHRECE o &B 2 5, ABOMEE LT, REEET VORRR& . FERERIEE & B 5556 T
By ZOL D IRRERITIR ST ONRE B HNNBLETE D L9 BRESEELH IO D ER B 5,

[(F—T— K] LRMEE, FEHAZN, Bt WL, s

I. IROER T, WL T25), Ok, /INFEA 4~6 4F 20 41T
HATIIRE L R ARKENEE TWT, 20—l BEET-7- CITF, B E172),

TSR ENGEND, 20184E 7 AT AASERICE 1. BEAEX

0. INEBRTESENLEE -, Jhuk, 2o (DIBEOBA

LTS ED ) AVKZRTT, K& & BITpiiu 2018 4RI TN IR Ol & 72 TV SEE OB 28, =
L7=Z EDVFERIOONESTHD EEZbND, Bt DOTHPREDFRII 0B 2 ST, ZORE, Kl

IHEREDEYL L T TE = Th Y, BEELITE, MRS T CldZe<, WEHBHRL WD Z & &Rk,

TRARMEAMER Y, MR &7, RERORER) G, JRERAA
Al B0 9 BTN 5 EASHROTNAKD  IIEREE THH Z L AR, EE LBt

B L WHHETTHD, FATHIZE TR, BT AL, B L Bt E BrbiiEic EAZBIRN

TIVERRZE L CHfE S5 b 0NEL . Ao+% HHEDNEEZ STDHIEHARFORIEL L,

FEoTWAEDIXITEAER, Lo T, T EL

HHRTETNVAEM L LEER Vo 2O+ (2 EEBRAE

TYERR L, KIOBRIST - KOFALST - AR E DiE 2 SOFBRETo72,
IONVERTEDL LU, ZOEMERNT, 10 FERO : FHHAEEORE 281515
AAZERZ#&D D = LT, REIC T EOHEAE  <fHAZLE>

R, Efa) TET) T HARSERNICKT 51 TARE DRGSR 21~ bR MVERRE Y- 72 8

WHE] OBRICOWTHBEICEZ SEDLZ L2 ), 77 AF v 7 8o (Al 1 25T 0 Hx, &4

LT, BEEAER L, T—TEW ST b D) AKX R, B, JEEEL
FERR. KEANNIZZRE, FLA

I. HAROAE BOLEMNLHLTELZ L

HARDFZE> O FarlZER 1% 300 g, /K40 g Z1FVED, X

REFHE 29 20 2/ WA RN CTRREE AT - 72 (B SEIRET,

28



©@ TIAF v IBORBZTIA 1 TREZLOZEES
2 cfEEH1070 D K olzoH, T CHEL
UVREE [T,

@ A 35 FEIZ/2D X HICAX Y ROm S il
LT, FlE2 TR LIZREZX 1 0k oIk

77
D FEBRERE
DO FHEOMAPEED 35 FEIZ 72> CVONADEHERT 5,
@ TRETHZREST,

@ FREDT ¥ 2 BEA IS LA D £ TR

TRV BRH DR 2 BIEE T D,

HETDHHRA B

« RE PRI /NSRRI CE S BAVEITHTZ )

KT ED XS I (ED EEFENTZN T AR
=7
SEFERRDRA > +>
BIEED WK ENTE ST D702 T O 4 JUCHER
77

« T AF 7 RO DIKEN T ET— T E D Z &
T, &R & OEEED ) B EbT,

c FRE BT D Z & THEORITIT ST,

« BRPSCENEL 2 0 T WO —DIZRHE DA FEN
30 FELLEE W) DB -T-72D, FHE A 35 EIZL
7=

- B L JERE L CHERE R A i S ORI
FFRKDFAST 75 EDiEE N B S8,

(FREHZZE T, B LOREITO, EHELITIERD
5 g R UILTET) e c iy

L

FERQ) : BHY+ L IO EOEN BT S
AEHIERED

R M) 72 500ml ~X RaR Rob (A A - K
IO )7 2 Uefi) . /K 100ml, Eqbt, G+, F24U
A7, WA

BHBENPCHLTEL I ED

29

Vol.4 2025

O Xy bR MVOERB TN LT A T ZHE,
T L BNTHEE L, @'y MESTD)

@ FE 1 OB O FIZER L, b O A HIEEL
ZAFEAS 50 ml FREEIC /2D K 9 Ic AT,

@ Fa 2 Oakla, BADES FIZR5 L 912,
BRI~y AR MUZE Y B LT

D EBR

TR D I, BILnbKE P> ViE

/Yl

B+ L JEEE O EOENEBIER L, (X2)

v

<5
E—
B2, Fibt L IEEE L ORI Z R D 2 R

HIHERRDRA > >
KOS BA % U<, EERITEmHIc T
AR EN D & A iR ST,

Q) LHKEDA H=X L

2 OOFEERE, IKOFEL S8V EOENZHOWTK] 3
DOFET A FWTEH L,

SN

X 3. B+ L EROKOFENDET UK

3ITHOWT, EMDVKZERBT D Z LIS TE M8
Bt AMPVKESS AUTED L HVKETZ LT, +
D FaKNTN LB+ THD Z & &R LT,

ZD%, X4 ZHWT, TRPSENEZ DA
W COKDENE (ZF H S BT 21T 77,



Vol.4 2025

BlELETROTVE| S

4. HOSSENE Z AHFEA

BJ4 226, BEYL L7209V Ve (B L) 13k%
RO EMTET, AL L CWVeWZELIZEE D
AR E o TNE, YL L2 LoV Eloiz
TINFT=Hx, Ke EBITHND LR LT,

B L CUVRUWVZE LT ISR 1 TV o BT —
TThHZ EEMBH L,

P

O °
BELASTIRTVE °
BAELTWRY O
ZELIRE °

5. FEREOBE

X5 5, HIARSUZIE, B Lo EAEE T E-
TRY, KEWRNTAEEZT TR, BEbtox
SR B E N TWAEEIN S D = & 27 L
7~

2. PHAE
BHZECHER LY —7 o — FEFHI L, ZOFF
filli 9872 b EANHRERZUGT L, BEEFEEA T T
PR SEOFHE « OHTIZOWT, FRIEEEEI R
SIVTWDFSID 3 B (Frak - 6B, BB - Hlr
77 - TBUE, FRANZIR FTREED) 12 FE SV T T
77

B ECHER LY —27 > — MILL Ty Th
éo

30

Bl6. fEE ALY —2 v — ]

J—7 — NOERIFILLTOmE) TH 5,

- FRO . K EOHTEBIET S

N FEEoRmEPRELLSTNAETITNATZ, &
DIRE DT v v = [alk
RERORENE2OEEL BRD L Tiin
DX EHLL TNy, £lo, LOBE FE A
EOL Tl b ZE DS,
KOFNSTH A ED L ThholzZ L 2EZ 9,
5L LD LR HEITKRERENTT-FERRITE S+
ELXBRTEDE I BRBENRVRH D £ L7hy,

- FBRQ) : Fb - LB OB EEIER T
E) toHiokET-L BTV WL oD HTFES T
ESEHITDOELLTLEDY

TP FTINBERTVDIE, KETZH BT
HFNOLOOLTIN, KELZHBIZWLHEWLLD
DT,

- FRO, @FBLTHNoT=Z &

G) PHDOEINTRDHDIFES LTTLE ID, DM
HMAEEZ T EHENTHL I, XL X H7EF TR,
X7e S TR LU TENENER A,
LSHOWELRZLBLT [SEADZ AR LTk
ML TZHUZDNTH o EHD 720 728D
UTENTL S0,

B)

C)
D)

F)

1)

ZDOA~HE COEMOGTANKEZTHN L7, FFHixt
GUIE NG TR ONECTH Y, LLTOmEY
&35,

(D BT [Fk - HhE]

QO TOEhE FFEBE L THh-o7=2Z LTV TRD
HRH DD,

Q@ /NIVRIF- DI HFEITHATZ Z &AW TREEL
MWD,



QO AN DO FEFNIZZ LIZOWTEHDL D 5,

Q) TFEDELRY — 7 L — N OFRAITENBILRIC

£ o T, LN E OEReiki a7 i1 2, (1ZHBIC
150 [ -y - 581

Q@ JFELPED L0 HEIKRERENZ £ 12O

Titdnyd 5,

QO BEL LY LEM O N EWIEETEZ v

TNZ EAZDOWCGEHD B D,

QO TWSKENE Z DGRBS TR Efih, #

AU K> THIMRR - B S D Z &IV TR

B D,

U—7 — FORRARITEBIERIZ L~ C, BLFOIEE

DOEERI AT T 5, (1HEBIZSZ 15 [FEEW

(ZHR Y #ATeRERE]

QD H bl &) LTl

MTETD,

Q® BASKITKRT 2B U CERN LI,

QY UV— 1 — g _RTHEDHZENTETNS

%

QW fEfEDMEIZOWTHESZ E&2mL, Hilgo

Z LIZHOWTHEBIIZ T S & T DRENR G

3

BHHREDON—T ) v 73z b LI LT —2 &

22 - HRRICI T Z &

— MY | REEERAIT- -5, FRECQO~OT
STt L7,
U—27 3 — MILLTFOY TH5H,

7. PEEEECHEM LY —2 v —h

BHHZ TR LTV — 27 > — FOERZ LU ITR
T OREIFERL)
AIEZ 2 EBENRFITIC
LXx o

ENIRE ZATHEDNTWD T

31

Vol.4 2025

®F S TORENKRE L < TNHETIT bR T,
DIREDT 3 =B
ORERORENEROEEL BRS L iz
DIFEHLBLTLEDY, Fo, TOBE HENASHOL
Tl b ZEZ S,

O E LT TKIE, EDXHTenini-ny Ehb
+EEELTENTNGEAN)

E®KDZ2DHUTL K. FoFITKETZH BTV N
LOoOHFFESHESL ) EOELLTLEZD,
®ZEBR 1, 2 OFEEND T L > TE Lo Thotd
TT TRV HHHBEE X TAL Y, KO
BHiEEENTHE D,

OS5 HOREEZ LB LT [SIEADI AR E1TED
L7200 TZAUZHOWTH o EHID 720 708 iU
FNTLLESNY,

&

. HFEHER

B TR DIV RER A LA TIOR T, FO0FE

REDT v amid, HbD7RWEET 120 [F], £
BE7Z & 800 [FILL ETH ANV o T2, FANVR Do T2 D
X, LEREDTEZZENFERTHD EBZHND,
—J7. FBRO CIIEE L ED R AT

VNI & EE X O,
| ‘ [ |
® @ @

Is /V~7,)/7&Hﬁu£§9<LJ&4A

I —27 — NOIHTHRER A LL FIORT,
100

90
80
70
: 60
& 50
% 40
30
20
10
0

@ ® @

X 8 X FAENGA LT T —7 2 — M,
ThHDHQO~WONERTECWDINESHT LT —
X ThD,

QD, Q@ITTV—7 v — hDVB), C) THi L 7=,
TOEE FIZOWTIRENGHEERH Y . TXTDOA
MEETE T, 9 ELLED AV NSRBI K E
KLl BRSNS Z & 2ET T2, QOIERVD)



Vol.4 2025

TRl L=, Q@®% R L QR EDEE & LT
WL, KN LA ZTeE TITHID D o T2) RS KR
(THALTE LTz 72 & KD LI Z BB B Rtse,
KROBACEET 250N Aoz, QD). QRIFENZ
AU D), B) TRl L7z, &2 COADIEHE L =1
L0 HHKERENZ & BEEL LY S ES DA
RO T Z 0 RN LT OV TR L TV,
QOIFHI N G) THHME L 7=, QOZ3zAk L TV 7Ry e
DEFEE LT, =& - Eifom 1288 5 5tibn3 72
WHDONREL, ELIIIEBROEZ 2B LTI, IR
QDHEBRE L TWDHEIE DT, QDITFER
ZH D T R AE DR 2 B8 L Gl T o7 &
BB AT ERY A TV, QIR YVH) T
FH U7z, BUVEE E UL, S REIoEzZE S, b
BIBE T NE ZARRXIZISWEZADED
MWEN o TTod, BOOHEFHT-OICH, By
DFEA TN D RSB DO HIZOHIVE 2 B L TN E 720

[HRPERAUE, MO BN E ZADBRRND Z L8
GFINoToODT, M2 2 TRl 2 0 TldZe <,
FOITHEE L 72 & BT, | R ENRH Y | HIER T
FRNVOBLE DR mid TV, BEREOEX
ETNEEE L LT, TBEMIOME A, fEHE
+ & B A RO TR A RO, 725
JEEAD & ZAIUERTN, | THRSEEZF T2
LA S Z L KEITH D, | Nz &z
FEER | REEVSTEEW L AERET DB XU
STWDERA RSN, 191XV —7 o — hi%x
BT, 20 E > TWA TR L7,

QWO QEIFKIZRI N H) TRHM L7=, Q0% AL L
T NZ 29 ANH 1 ADHT, ME—ERAEIZ OV TORD
R o7, MOFAITIERAEI TR D F0R 872
<. TEW+) TEEt) THabAiiy (CB 2 atdiEn
0 Thote, Fio, fEfPE Eb 1) DS~ A FRipA A
—U T LGLR STV o7,

3.00

2.50

s 2.00

1.50

1.

[=]

0

0.50

0.00

32

] 9. FA 2D < ERkER (3 RIS/

X 9 133t A 3 THRIZAHH LI b DO TH D, TAMED
A4 THH (4 miiR) Tho7olz, 3 mmAICR D &
DNTHAR LTz, TR CEAROIHR Y ARTeRRAD) AMEU
DIFQE, WDFETH 5,

FEFRLTHONRRE L TIORT, 3H0rE
W TITol- b &, REDT v 2 [AHITZLBET
660 [El, D 72WBET 97 [5] & BHZ Lo TR E B D5
Rilpotz, —Ji, BEL T Tl X TEM HITE
PEHZ K-> TEIH D > T2 b DD NI L D722 HE
TH v o 3fHE BipoTuie, E£72, BEbt
CIBETOFRRER AR L L& Ty v 25X
&R EZEDRHTORNEERR, JBEELDIZ S HV 7T
¥ 2 BRI > TWBHENIEE A ETH T, F5k
QOFERI IHBHZZERIRR, BEELDIE D DRI S
WZ EEBFETE DR L 7o T,

T —7 3 — FOSHRER A LR T,

100

0
0
0
A
0
28
te 50
o 40
0
0
0
0
D 2 3 @ o ® G ) o @

X 10. /—7V v ZRHZEES < ERER T

©

@

~

@

o

IS

@

N

=

10 1%, X8 ERBRICFAENTALIZY—7 v —
G, FEEHITH 2 QO~WNNERL TE TV DA
N LTeT — 2 Th D,

QD, Q@ITT—7 > — FDORNO, O MM L7z,
TOEE FZONWTITT R TOADEETE TV,
VOIE==7 v AddH->TWAA, RIS T
BHT, NSRS H-o Ttz T+
MBI WEDSEITHAL TNz | 70 & ORISR~ &
WO TESHENRWEE N R BN, QORI OTHE
L7z, QEDERERIL 6 FITHLOIE B IZ AT
77, QOETERL L CUVRWEADEE L LTL, K
D LI ZHIFET DFRDOA ) [Fbiftaiz L



FNTWRU | DROFEAUTRET 2 FLRA 20N D 3%
H—rbolo, QD, QRIFENENMVE, ®, F
EOOTPREE TN LTz, & TOADEEL BT
L0 bEAMERENZ & BEL LY bE O
TIOSEEITE Z 0PN 2 BTN TEIE L TV,
QOILFE & DO E TRH L=, — AZBRANT LA
NRE - ER SN Z EAELET T, Qi
FERITHL KT e R ORR -2 B8 U CGiE & 1T o 7,
SENFRH L, BEEL, T—2 — M4
macgk L T, Q®. QIO TIMIi L7, #
FCERIT 45% & B RO Tl bIK - 72,

Q®., QUDERDBERAX 11 1T~T,

i 7 AR Q8D HIER,  QIODIAERL Wi ARIERL

X 11. Q®. QIUODEERkDEE

<

S N~ O

MVO TS - 72BEEE, TERPEIZ DOV TORER T,

MERENEE L CEMHIC72 D Z 13 b 2o
7o) HEREDTEHEHO THEHNTUSL Y Lz 72
EDRFEN DTz, TARKEFETIE, N — R~y 7%
HHZEHRUITIEIH LS, THIH Lo LK S &
Bofo) o THRSEED ENIETERDD 3> T12)
72 EOBESIZBIT ARt s S T AR B EAS, X
11 235, fEREDHDFERIZ 2> T D EE S Z
722 Loty QOITY—2 v— MR E R,
I NZBRS RER TR CORMIZERE CE TV,

3.00

2.50
=
o 2.00
#
3 150
=
& 100

0.50

0.00

IR By &

12. FH S < EERER I (B THH IS/

FEiE

1213, X9 LABRICEHIZ 3 RIS L7ZH 0
Thd, QB. QB®. QUMK =8, HE - i -
KIUIEA, OZFMELS 72> TN D,

33

Vol.4 2025

N. HEOER
FHHREEOFBROOFERN S, LEEDTEF, 5
T THELRWREICEO ANERH D EE 2127
B, PAREERZATU, 100~200 [1]7 > > = THAINLD &
INZED T EHEFE LT, 8D, QE. QUIXfthod
HEIZHARTERERENE L RN Z L3005, QB
WTFELODE A ZHE TRAZED LT
L. TOFZ@E-TKICL->TRE - Eifish sz &
EEfRSE5 912U, QUOERERIMED > T-D
3, HESC R RR U B CHER A ORISR > T2
DIEEZEZ bIND, £, B LOFHRITIT~ A F A
DA A—=TNELEIN TN, Lo T, BEHfE
FASOME L HAFT L2 LR RYITHD 2 &2 B
fRSED LD IMNRIZT D 2 ERERE DR S &0
T DLW ZEMETHD LB 2Tz, I E
RAIZHR D AR RBEE A i BARVN T & D337 D,

D ORNEE R T HT-012, LLFOD 2 TRE
EFEEYGELT,

- AEREEHZ DWW TEYiE 2D, L0 Bk C Hivd
£ 21T, TERPEDRIRSAERE DI T D
WHRNZOWT, KVFELLE -7,

- AR A2 BRRHZ2 T CHE 2 SH D70, F,
D = LT OWTHEBITINCFIE D E T DREEEF
Te7- DI, BIECTH A VEL RBRNT-Z L7 P AR
Mz, HESKFEIZOWTOH TR A X577,
£ BERERICE > T, BRI WEERD
SRPt - v NPy G\ iRV o Ry i i3 VAV =<t 1 g 7
LTk o T, FHMERERSSEEIND LB X0,
ORI 12572 U — 2 — MR (X 6 BHR) ARl
LT WEDICTR L, (M7T2H)

LUT, TR EER, 3T L e 4 i L
7o & EDEBLHIBRD,

BB OFBROORERN D, Ak, B+
HND & ZAZBRETOINRL B, ZOZER
LT, BEROKEEELTE LI L, FREED
FDNLE L BAIREREZ BID, REEI,
Z OFEFRIIMENCEELOIFE ) BKEHROE VS
“HEAZ L7223, Z OO SILFEOR RN Z o 7B
MEHx S5 2 & CHENNZR DT « B2 50m ki
BINST=DTIIRV N EE XD, 8 LI¥ 10 % bt
T5HE, QUOEREENRE HINTND Z &2



Vol.4 2025

Do ZDTEMD, FHELGEDORA v N ThLHIERE
DOFRZTRD, FHIE T TH S 9 L) HEHB I3ER
T&E2EBEZ2 D, LnL, HICQODERFENIKE <
W Uiz, K11 K0, QUOODOAEER LT AISZNZ
EDDDD, THUL, BHEEHREOR L 3T, S
FRbSE I 0 BIEREDIE D BEIRIFE S T2005 T
bHEEZXD, TO—IT, THSGELIERE DO
ZETTNDITEN 6 AN-720, L D I3E
file & TR EORE AR Dzt E2 5, HLL
X, ERSEAEE L CLDAN, TEREOZ L EFEL
FTEC, AEEDZ L TES ZEB M E 5720 T
IRV nEEZ D,

9, X 12 b5 &I - T - RBLE AR
B0 FHTPREFEN B3> CUND Z EDNVnD, Filik « 1

BRI TS TUINA DD, BT 5

BRI TED S T-DTII R I EEZ D,

V. £&6H

ARFZE I, ERPE) TEm ) PR30 7 AN
2R B EEE] OBIRICOWCTIREICEZ S8
ZERAME E LT TR, T HARSERNOEESAE
REEORIT, FEBr7p P amL T, ZhboBfRtEE IR
IR L THHAD I ENTEXIZDOTIERW I E
BR Do FARECIIEHOEE L QbR & B
nhH%E b5, TORHZ, KEEWIIZTHDT
1372, RO L) BRI S Te D)= BT
BLZSEDHENLVRNFORE72D1259,

XK

- —PEHEEN BASHME RS SEEHERFTE S
i/ TAPSIEE DR 5 5 (ILEEE) P5.P6.P81.P82
- PARTPEHR TR BaRim Lot B/ 32
Brer s miiE GEHR)  P26~P30

34



Vol.4 2025

FELDFEWERIZT S
—INERERE AFFDFEERE L T—
Making children’s wishes come true
-Through the Study in 4th Grade Elementary School Science Class-

KE . ) o
Tatsuya Minakuchi-Heiwa Muko
" BIRRRE I IR VAL - BRI HE D
*1Ehime University Elementary School * “Faculty of Education, Ehime University

[(BH] T DEEET [~038R - B2 Lo [~D X 57 b0%E 2 D70 Lo 7-1EH OfE )
FNDd, FIUTTEONERICFEICIRVHATWDRETH S, L, ZOFAWEZFET L=< & bk 72|
FIDBIGAZIIAET D, TN TH, BOTHRICE W EBUTEHTHZ ENTE B, T, 444 [FHin4k
W) TADIED LL A LiEdh) 128V TC, FELOAWEFEBIXE, ZOFTOFEHOREELR LT, K
Pk 240 K Z L THELOERMEIL VA ED BRI RSEE L SO TR T A RIS A U5 Z L3 T
Xle, Fo. BV TRRIIFORDFEH BRI H DR > To Tz,

[F—7—FK] FEWOFEHL, FEio T, TR FARME

I. MREDFRE I. BEEEOEN - Fik

T EBIL, FEA~OERMERE E > T EITN 1. By
ANAIRFIROIRIEER D FIEEZ 2 M T, FHUTE IR « BRI TRAATS 2 & T, FEbT
IELWZ ETHDHAN, BHE « BREEZRHRC L > T SR IRT Z E N TE 2T L, Pk 52
FHLITE RN LRE, HEHOWNICETONE L LDOBFROFHTX DL LOBEOER L S, FHW
JBIET H7-DI21F, FHERNCFE 2D TN TS [CRTEfRCELY AT REE 2 R 5,
b, HOHLETITREEREI LTLEY &, 7&Y
DHTTEMINT D Z LlT/e>TLE D, FENRICE 2. ik
LI, EOHILHRUNITFATHE T, £ 95 a. TUIIEYEEE DY, h—LR—IU TR
IMBIE, HOHRTTIZET Lo VR ZNTT=0., 95
fEe &b s Z b ERLDOH D Z LR BTNy (AW & 756 53T, FZ U CRigE LIAE
MFEEHXL OG- T2 0T 50O ThHSD, £z, BRE W OBIES LA TR — L _— TR 5,
IZE > THFEFKIED->TL B, R TEEYE b. BEhEDO(YET
ELOLWARDIERIMTHTOE TV, L, i< BlestAs—E ) &y b UL ZeVIRRBICT 5, £ L
IZHZ DV TN, Eio, FEDBHTELE T, MOWVEERMICE T RE AT L, BlEiA
0. BB R DT S, BT Vol DK DET,
DR INEST=0 | KR TEX D L ZABLEVO)Y . BB S EET S
o015, [ADEDSL Y Lidly) 078 T, BoEROH:

L, IC&ERN ] ERADRDTODIGAE DL, AT OWTESER, BRI & ~BWR O 51565
BERLZ T ORFRINEE U AUSMER L BRE S CTHA LTHho/2h, BRIEAZHELTH b oz v
Do BEN2TIUTHOL o THD, NEDDDDOY A 2179, Flo, BHURFEITO,
T, PERSCEWIE, RyPEfH->THD, 26
OATRLEZY, BIHEAL-V 52T HLT
LT EHOFEVNT IS TSR BBIC T 5 Z LI ATEE
TIERWTEA D,

35



Vol.4 2025

. REEEOER
1. TORIVEPREZ DY, R—LR—ITAM
EKO)

AT Y EHIET 27 YA Y —/L T Adobe
Express| Z A LT Web ~—ZErk L7z,

Ci

& K A&k N

RN SRR T-L )

BIEAFEE MR 457

Y A
¢ A

GHEST XA R AND T2 CEHIZ Web ~2—
ZERRCE D L & HIZ, URL 3 9UuSiECcH %
THIENTED, E72, [Google Drive| &892
ZET, FELMMER LIBIEGEE D Z ENTE
HEDNT LT, TORIZHDENENDLGFTORS
7V ITHIET, ZIITHHMYOBIESGIERN
oD X2 TnD,

[mrs |
[s-v-5K |

[ mr=s |

| =8

T 2 MRS LT Rida el £ O 3 D T
LHé, T %] MhOFHEPHIZRTHES S &
Wo Tz B2, £2C RAoE»D TRTHHH
R BB R — L= TART DI E S 72
592 ERVENT, ARSANCEER R A2 2
Loty TRIEOBETIIE AL 2N EWNWD Z LT,

(RO ) HEoEmsg TR L2521k 72
EFN O ERERRVIAT Z LT LT (BE),

Z LT AR L2 Web ~— T B A DAR— Lr—
(TR LTz, BNFOERCFREODEHELZ K - T
THEEBIT AT | (. =
& HDWFFERBREIT R B
LT IEESoT
FRCF T (EF2)
ZAERR UBCAR L=,

36

&

(.@[hﬁm YN (asna:
W SRR G

Pl&--NTEYIY
Rouods @e000

FEIMOORET L v U S/ OTEBEBRLTUS
- ROBE-HECEEILOTHRCCLHBRLTVS

UM ERTFTRCL - BRIS
BRE, EFWCHUTVI L, RIBRICKREY, &
BRICOCIEDS, v UM EETIIShELL,

B

« WR-EHRBLC EHBR
RECARSVAC. MBODICMISNIZLLBS
EOR2P. SORILLELETT.

SroaAims IS : 0 (23

TEDRT2cm HELTET. BCHTVS. DEHL, ININRCIABORNS. SHHS
¥i32

4 RHBMLTLSESSELTULLESSHB>THPNTUL

PULNFHUHVLL,

SrUVSLOHVEBVEIENTZUENAFHRESTER? S r UV ORBHLOY
;2

.6 a2k af wa 12 :00 (540
N7

A PN TVTRHY EREH T UL, 0
REVED oI 1

VA DOREHIOHEVEHVERYTTRICP > TITLREVLSILE?
ROBNIDTHLVWEDON, HoT.
R, BETOIN o0 ChHSHEAILLIALLES,

95 4a/Kmn [3: 30 (330

ROASE B> TOTRHEAIDNT U, §%§5}
RO LIENETEHC 2DV TUESERSTITUL 2006 LA
BEEH>THBLFEVHB VBRI Lo,
EDBL, 3DIDELBBL. YLYLELB T
LEHCBHI BB o1

f - , p—— -
118 Tar<wme /4: OO0 CI8o) M
- ' ]

EHNEBILL>TW,  TA—RU=FL, f bl

N FHUVLEREBEHNS. FR-EL. BUBBILE> TV,

B35, BHBVWTVBHDH, 1DEEFB 7 BASHVLTVS?

TH. EOTFRENTVT, SEOTELRLABSBLE ST

BHBVECSRROTEL LN > RBHTIBLTLEL?

I'an 98K Kes 5:00 (40 &
(FOEDVED 5. DEHPEDNRI DT CLVIEDON B BT, |
R L, EEBTUAORLED> TV EVELE >,
AFTHEO>TUEN DS, H3TCT. RHIES300HL
W, 118 LFELBMIC. BHFRVWTLLEBY. EORYIES %
HORBNTULENSDHSBNBLES.

BEH EMEREE—F

BEH2 EMLEFIY



2. BiEtEOCYET
ARIBEE DT CTINE T2 T-o7-, TOB b
EHOTHBIEMIIT AN TE 22 720 . KA
BELIZD, TAV AT H=OREFEIZL D AR
RN TN TDH70E, AkoeH h—TD%B%
RIHRRAEET 3?;07‘_0 %& ?675)% I EEWae
SRAELZ 720 TEA - -
RAEEHMB VD
D) KBZZT~T
B Loz X "
MR 2TV, N - .
ZoT. EE B S |
MO ZE 72 LUy L2, FEBIFEEH%E
R L2 SERICT AV Y H=nmn b
FTNTHAX AL RY a UNRWZ Lie EITEWT
Wz, EROKAREII N T & B A S TR LT,
EINT R o T B CEARARIC 3 — 3 —8 0 & B

Vé L. BEICEROBLERIT S K 91 LT,

D, FBrLWEEE m ENIREEEIFON 2D

3 % LT, FESEOIC, £ TEZI TV ZDILE

@iﬁ&%ﬁ%ﬁ%bﬁﬁnﬁwwﬁw@ﬂ%Zto

RTINS HT, ZNENDLE XY EYEEH T

NoOTNZD | ZILENDERENH TV T D5 LIz
ANy -

37

Vol.4 2025

IKAEFED LA Z W)
RIS AL T
< DI IBDWEIT:
ST THD, £D
ANz, L7 EE AN T
W2 LT, 140 =
IEENZ R T,

3. MRS EET D

ANDIEDSL Y L) OFE T, BILosd
WAL DB DIRDHAFAINZDONTEZ D K D1 uto
ZOTHIET, DKL LN GARTZH
®m_0mfﬁ<ﬁ%f%é&%zt#6fﬁéo%
TTCEFIE, BIRRSLE B O FITEGEE LT
7 DEELET | ;
Bk 7B SO
DERITEAZ B
LWz,
Atz s+ L
H D HREMITE
TAEXLLTL %,

TN ERAEA T L7203 S ToOB) (A1) R
B o 2D EROHFAA LB OATFITIZE A
REWRIN B D DD LWV TZRIWE RV L, 1BZE0
WE STz, AW D SONIRNT L 2R L T\
T EBITT < BRI T> TR THIZN ST,
BRSO DA & s U 703 & FEE SR 2 J8
THZENTEXT,

FEHBIEZ T, TR CIERALD IV o T2 Bk %
HEIGEE LW eEWe, £z, INOATA KT,
OB E CATEEREE & . (ROMHAA A 5 F < BAR(T
7R3 B L2720,




Vol.4 2025

IHIT, WEHII DR ABIIRNF Y U ENTHEL
BEATHol2, F U LODNEDNESSE T, O
LRI AW ERNTIAE 2T D L@z ik
PV OEETHZ LN TET,

V. BREEBER

BREEAREZ, NSOfisk L D7l n Z B2k T E

HOFANEERTHZ LN TET, 2, &I ORE

WEFFO TR &b, Bl b+ &b OTEEGH A

JRFAHZET, [ZARZEELIZND] &N B2 ELE

WEIMT I DT oT, LT, etk iRy

D—ETH D,

<TIHIEYEEE R—LR—DTORT 5>

- F5373 5 H I BEE AT TRIER L CTE- 728155 R
o0, o= TE THERERDH Y F LT,
FGEDOH LT, BATRNANAINE Z TR TN,
ES LESTERGTTHIEZ L W HRE b o T
DT, WOBELTIE, OV ozl AN TAL
5 EHEWE LT,

NI ==V D L) T EITEEE LT
R RERELH D E LT, 78 L TIERIIAR— L
—VERDHETINVERNE L, BREESACHIE
HOHNE Lz, HREED L) 207 7 A%
TEIEEWET,

<Bmtxr O YET>

AFL HBIEImAE XN LW E S TWE LT,
FEEIEEYERIH L CTHD LT SADEEY
PNVT, FRZ RV a DB TE TRV LEL,
FOHEEIRY a UF—AII AT, FARAEX
W72 DN~ E LT,

c EYTHUL R a UNRHSTEZ DNDBERENTE
DB IIRTEZTINE L, TR EOBREE
EAEST=Z D EAIRFERIZ IR D DINEE 2 T2 Bl
NRE=DT, RPa vnZhnsbEGE L iz R
TXESTHDO R a UREXTWNTDHZ LI
HENH D 7,

38

BIEHIT D DMOFHER ED X H 1T L T<
NDDPELATT, SbOPRNZER TEEMT- B
ENVEX DT RETDHODTHRTHIZNTT,

<R LEHE EWRIZToEEDIERYRY) >

- IR T > CTEROSHIAOR & T5, ORISR

ELTZOVIBRETBI L TWDE D Z 9 72 A7

L. BODHT (E) BT Z &30l

L., PR TEHELTH Do TR EARY -

FENOD Z LINTET,

A HIFR Y FTHARLBNRNZ EEFHRLNE LT,

BHZ, AZ 9 T DI OFETTF L /80 P—DFOiEk

P> TT I o=, WIZLI-BIERTIL,

AL O DIRDOIERFHEES R B oA L 530D

F L7
c BB =B LI T2 CWAWARGER

BT E Uiz, O OMAITE THRELS T, B

STEINRBHVFE L, vHDOZ YT &, F

— =3 H & DAEIRIZHOWTHZ T A, BENT

MNEVELT,

Ik, FELDRNEIRIZT DIEENL, &
HOFSERIEC, RREET 2 ENTE e W)=
BT ENZo7 N> TUNo Tz, A, RS
DI ET, DEEIDTEN LN,

V. 5HYIC
F-EHOREELRIT L 91T, ZEMOARIIZER0M T
L EPITCoTHDZENRUITELEY, +E
DFANEATE DB L TN 9 LT 58I FE
Wm0 | ENET XIORATEEE D Z LN TED,
BEOPTHENG 6 LR T L9 ITRBT iy
WL, KIRLTH A LRI ORI T2 0 gk %75
2120 TERURO, SEREAHIES T L, FEBE
EBITITRAL T, AR LDO BN KU,

e
AWFTE D —ERI R L e E i Bh 4 GREE 5
23K20749) DB CTHEfE L7,

3k
SCHRRIEA (2018), /TR ETRE SRS R,
MR R R



Vol.4 2025

BIFE-1—3)LRy FT—0 ETIVIZK HRFEDET — 2 AL IEERAE FiRIRESR & g
EEREE~DERH
Application of a resident’s predicted probability of an acute myocardial event derived from the data of an annual medical
examination using a recurrent neural network model to community health education

OFHETY, FHEFS, MEZCES, LT, MEER"

TODA Sono"!, TODA Mako?, OKADA Eisaku™, YAMAUCHI Kanako, KATO Tadahiro™
IR, BRI TR PO SR AR P mE LR SRR MR TN R TR
FER BRI R A PAE AR
*“Faculty of Faculty of Economics, Matsuyama University, 2 The United Graduate School of Agricultural Sciences, Ehime
University, Department of Esoteric Buddhism, Koyasan University, “Faculty of Education, Fukuyama City
University, “Graduate School of Education, Ehime University

[E4] bivbiud, WeEtEs KON DS OfERIRT-ZRET 572012, BIRRO T TH 5
O iz T2 oo ak— MEMZZNLLZ. (1) 1o diad—h T (1996 42> 1998 4F : 5161 A) (2)
2o mads— I (2010 FH 5 2012 4 : 3600 \) ThH. (1)Q2)D =2A— MEMIFMOFHoEEEZ = AR
AV REL, 1996 F-L VK27 FATHOT2D O HHEFHHGH I TIMLEFS OB e a Fli LTz, E7z, i
BAELE YR U CE 72 DFZE R IIES 7T — % Z W TR =2 — T LR v N T —27 ET /M RNN)ZHEEE L,
{2 DR IHEIERIEE FRIL7Z. O iadk— b I BLOIBNIIEAFIE LT E D 2N T 2023
FELNR TR U T DG RS & Hisa L, O 22k — MIFFSEIZ L > C RNN B5 /L & B BB AT — 4
DNFERROEIE R TR TE D E ) D E BN LT

[F—T—F] ==2—F%y NU—7ET)L, OIFEEESEE TR, HIREEREEE, ~ A7 et —ra s

I. FEREDRTE COEZHYE L T A.1996 44 H 1 B 2022 4
bivohuL, Bzedis KOESE CUFMOSE 12 A 31 B £ CTORMLSRREET — & 288k L C
EFRT D) OERIKT-ERFET H7-DICEREOHH BY, 2 2Oak— MEHOR—2AT A L5 —H &~
BT THD 0 M (NEK 5 AR IZBWTELT v F U 7T 5 2 &1 10 I LSHs A ORI
(WD 2 >DAR— MEFAFRSL LTINS (D 5 FEFI BT L TE 2GR, 2007)(FHE, 2022).
1o mads—1r1 (1996 4005 1998 4F : 5161 A) skl 231 T 2 TRAEENTIE, U A7 ORI
IZRBWTHE, BAREACE S AREARERGSE b TEHSEZ MR E Lz R a L— 3 Vil
ZERT — & L BRAITEIEE BTN OESICEE B ISR, FHIEEEIR AL E LIc—IkR T
T fERR BT DRI E OREEBSER H 4 3 ] PiOIEEN A T2 > TECWDET, FIRFSIEY 27 D
TERE LIS Q) 2o fiads— FI4EH 2010 @VERNZIE T U RAZERRS] & U CTHREPEA - B
DD 2012 42 : 3600 N) IZBWTIEAZARY v 70E e E W) ZIRTIRZI > TE L, Y
BERETBHORFEIERE S T — &, fiE, WY A A7, ) AZ B ER LT AEMNE RS
FHINGEE, MR Sk 2 EEEEORN, BR 1570, BN ABEDEESGE o TLED
— B (Sense of coherence LA T SOC & W) & & Teqt: ZEMEL, TR E /20T N ERZUN.
HIRZIEE, B RCRISREIRA, A1 A~ —7 OO FE DT T~ b7 4 — LIS DRE
DD FHSERIN BT D R—AT A T — T DHI LK TOHTHYLLIZ2 oD ak— MM
Z% 3 FRITCERE L) 2R — MEIFMOGE  F1)O0 fiads—hITEBE) Q) O fiadk— oo
WHRAEZTZ RRA L NETHRETHLHT-DIT — AT A T — 5B L OGN LTI E DTk
1996 L VK27 FFZHIZD, O AR IBNT  tHFRE IR =2 —F LRy T —7E7/LRNN)E
ROl DGR A T L, IOFHoRERS LU T /UCL DT 4 —7 7 —=1"7(Deep Leaming L. T DL

39



Vol.4 2025

EMEN)FEC L > TRHZZZE —ANOL VDL DI
O Fb DFIE T IR 2 BT 2 2 BlAa L T

WA FZT, A2 L—3 g VEIROBBE TSR L L
T, WBEITEERE SN O ERE ST — 4% L2
T =405 RNN 7 VERANT, 2B EA
(2R LTI DS DO RIEMER At 5 2 LIS TE
U, B RICERS AR RED T BT A
e 5 2 LINTE, @2 DI SR ED
NA Y AT FI T DN R OFEMRA 72 AT % Z
ENTE D EEBZ T AU T, IO FEISE
D 9 HULAEZERIE VIR OIERER (G LRk
BhRDHEEAE LT

I. HRDOAE
1. R EHARHE
(1) ERAEL S,
2!%3?7‘” L, BIRRTFEE WL B COK
i (R4-34-1) ZRECEML TWD.
QWFFET YA
OAVONVDRRZET A V%X 1 IR

[ ofiak—k 1 (5161.A) J?[ﬁnGE&(ﬁmiﬁ(mg&mzziﬂ’

|ﬁ!m£‘:|. FILRYRT— TETJLI‘J:%:#E'

:||:> oﬂi:rl'—Hl(asoo)\)
Eu$&§§ﬁm%ﬁ%
C [iww | >

oD Tl (57)
Fe4iE B 434 (2023 —20254F)

X1 #ETHA

OTHTCYLLTZ2 D ak— MEFITHD (1) F
HOMiadk—h1 (1996405 1998 4F : 5161 A) |
%ﬁéhkﬁkﬁ%$@%”§v~&&ﬁ%%ﬁ
(2B SRR ORI E T — & & (2) 552 #
O mi=d— F4ER (2010 4F225 2012 4 : 3600 A)
WCERBENTZAXRY v VIEGREYBEODO A Z R Y v
7 SEAGERE T BH DR ERHERZ MG T — & 36 L OV,
O, B AEEE, MR Sk Ze R E O
PiR° SOC A& ertfli72fili2, TAS-9 2 W\ oL@ D
RR @AY b T MM HEH &b B AR
HERE, A A~ — T —73 EI O SsgAE  BE

40

HEGERET — 2 B LY 3) 1996 05 O HDEE
JoE CIRERRE L QU DO SEi B ES T — &
FAVWT RNN E7/VAEEE L, DL & HVW TG Oft
SORLERE TRIL7Z0 fiak—h I BIOTE
TEEDNFERE LT=03E 9 DNTHOUNT, 2023 AELAI TERR
U7 b S & iRt L, O =is— Mif
c £ 5T RNN EF /L & B E AT — 2 DNTRE
IO FSE TRICE 200 E ) D EIH LT .
(3) Jibde USRS E DY e
DivbiuL, 1996 4035 O TIIZBWTARE 2 L—
3 U N— A CEERARIRR DR A HEE L C&72.0
MO FEIFRBGEZ IS 1T DI OFIERFREITV,
WHO MONICA #5207 1 s 2t—) U2 HaDS V- [EhE
TEHRIZOWTHYE L CE 7 OFEZEICRI LTI, OFF
FEZEDTIEGHT,  FIE F CORRGEIC D& L
FREEDRIEICAET DY — Kb oTomE o m
ZHER LU CEER LT 970 b, FER OB, FEIR,
M7 —4 Ofi. (FIMEREL, Aspartate aminotransferase
(AST), Lactate dehydrogenase (LDH), Creatine kinase
(CK), Creatine kinase-MB (CK-MB), h2R=2T),
DHEZEDRF IR 2 MEB LT 2 b2z, mhiREk
IR, HER OB OFT R 285, (LARFEZED
BOBTIES ARk L= N D 21 D15 S - R
W DWW IS &, DHEFEOMESE « RTREMES]
(CHOTEATY, FEERARFE LT D OINEE, 2021).

2. DAE
RNN £ /L FHEE

e 1) @ @) oF—#%EMFH LI RNNET /L
TER DA vy N7 m 7T AOFEERE 2 LI FIOR
T =T VO E THIEOHEEIZ Windowsl0, 64 £
v I, CPUCorei7, A €YU 16GB DAy 7D a
—H—Z N ETIVDOFELIDLIANT DT A 7 F Y
T# 5 Tensorflow (Google) DIFAREREE FIZIUWNT,
Keras (Python2.6), numpy, pandas, Matpotlib, Scikit-
leaning % M )72 .anaconda24 D ER¥E T T Jupiter
notebook % FV T DL 752 KL B BT /UAREE & it
AT A S0 L 72 RNN OE7 /UTHIEE 1 EOx v
FNT—27 (Bg==2—7/1y F7—7 Single Layer
Neural Networks : LA SLNN &) 2= ATfE
EFEIVEA~D Dense 1% 10, EUEmSHIIE~D
Dense 142, =&y 7¥1%300, /Sy FHA %20 T
ETIVEREEL, FIER 2 72->72.0 ok — hMEH



[ L TOT—F b RIEEZEROZ 2088 4D 9 b,
2022 = 12 R FE TITOAFEIERFIE LT- N 33 44, FIE
LCUWVRWA 2055 2 D27 — & 2 VTR IIZE
TRET VOVERRZ IR U T DA ZERIE O A HEEs
FOWERZT—2 & LQL, MR, FH, FE, (KE,
BMI (BodyMass Index), AR (MGHERAIME) /)
[ GEsEHmE) , g7 —4 @ GOT, GPT, y GTP,
¥z L A5 m—L, HDL =t L A5 m—/L, Y,
TR Ale, 7 VT T, RERESEDOHEED 17
HEZFH LT

m ##FR
(DSLNN &5 /VIE (5F— =W k7 L)

VL LT 2022 4 12 K E TIOOHFEZE 2 FIE
L7233 4, F8IE LTV 2055 4 DS T —#
TR IR R DD DT A T —H (test) & L
T3S, =a—J Ry NT—7 OBEALZTHT
LB T—H (train) & L, R (FEE) L%k (X2
L 3) MHETIVEIEADIGE LT-.

IR (RERE) 1ZUEAR=RAY 098564, HHASHRIT 0.0843
ThHoT-.ZNBK2 LXK 3 1L, T—X OEALEND
FRAER T 5.

Accuracy

0.985

L Al W bl L
0.980 r

0.975
0.970 |
0.965 "f
0.960
0.955

— frain
st

0.950

o 50

2 FHHE () EfER (R

100 150 200 50 300

Loss

— ftrain
st

08
06
0.4

0z

TR VR AP [ T ST PRT R T B

o 50 100 150 200 250 300

B3 L (i) ek

(2)SLNN &7 /ViliiE (F—H{FHE L D)
B ICB WL, T2 EOIVNT L ST,

41

Vol.4 2025

PR L HBICRINBAZ T H 2 L, FEHEED
F—H % 0-100 D/ 35— MIAERHEL S, 2 S8
LN ENAEACH D, ZHHK 3 LK 41T,
T — X DI DR R TH D

Accuracy

100

095

090

080

0.75

oro — ftrain

065 test

o 50

3 IRME(L (&) 1EfFR (FED)

Loss

100 150 200 250 300

= frain
0.6 test

05
0.4
0.3

0.2 |

0.1 l\

_—

o 50

M4 pEEL (%) ek

100 150 200 250 300

B) LAFIEDFEE DIRGIE

BT, B AREDETI LR ELT — X
ZHWT, BIELEN] (2AhR— M) (1Z3B8WT TFEERTL
FRIZE A TRIE L U2 EROFHIT — 4 2421 412
DT, predict BECTTHHISEZE 25, HETD
(ves) ETRILIZAIZ0 ATHY, FEE L7 (o) & T
HL7=NIZ 2421 N (D BFEBRITIIE L72h o7 N 2415
N) L7 0 IEfERIE, 24152421 TR HHL0. 99752 &
Tpo7-.
(4) BEIEERD UFHIFIENZ I D IC L & IEAT B DAY
/N L D5

1996 4E725 2022 40 27 4R, v FEfi L7z
offiad—hk1 #5161 A) BLO0odiars—
(B 3600 N) DIFEZERERER ClE, adR—F 1
W2 T 128 ADFIE, =7h— MITHY, 19 ADFIESE
BT 5 Z LW TE T BAESBE D AT Lz 27 47
OUNEFRERTOSRTEFEL (ICD =— R 120 —25, 150 ,
100~ 02.0, 105-09, 130 -52) %2899 N CdhH-7-.01i=
F— bk I BIOar— &7 8161 ADHT, &
LEFHERE DIETEED HRfEE LT DIZEI S L A SR E K



Vol.4 2025

1$50 AToholz. IHIT, FRBERIIBT, L
THLE LI ANEUE 32 AH Y, (OFHZE IR L7=2N
FELETHIAE DI DR & L TRER STV DE
BlL64% Th o7

V. &%

I, B - BT E L DEFINVT T X
% N HEPRIFOFEE TAH] (Thomas, 2018)X° RNN %
FAWTAEBUFIT T2 DRERESMTT — & % I\ C bR
ZWr CHIE SN A PNEMO FRINHEA LT D
(Han-Gyu, 2017).

TGN ek b U QWD AR BRI, i
JESIXER Y, FIEE TR DD Z e,
FEZWrT — & 2 W CORBARIET DRIOBEME TH
B ARIFREEPEC BT DIRB OB TIZOWT T ATT 9
BT K DR RTREZ2 THIME T LV ORBEE B
EIRD T ENEREN TS (K, 2020). 97205,
Offimk— k1 & MDOR—RF A AR ED
fERRIRT- 23 5 72 O OF 7 RS Ch o 72
L LT, FESIE BN LFHRIEDERIA 1
DRDOMMND DT TIERWN0 Hiadk— k1 & T2
Wi —& -ty MY, @R LM OFSRIEDE
BRIR 1% Fr o522 B O NBGER K E WAL T —
Hly Mo TNa.

AMFFUZBNTIE, D L CTHILENED ST
WSR2 152 T DITIEFERZWT ORIZHEE O X 9 128K
DA FIE LT &8 ) E R E DT Clie <,
FEIEFRRE I T D M D OB T — & &
WO @O EREHRE AW T RARA
N ERTE LTS,

BRHZ, DIVHOIAME L7 OSSO E Ok
FERETY RARA v e LTHERT A TEAL, kD
PRI & U C— A S A TV D I3l D
FERRIR-0D N Lo RIE, FEXHERREE & 4% 551
ZRHT 5 Z LR TE, 1EROZEFHEIEZ VT RNN
(2 K 2 b e D FEITE T TR 2 FRRIE AT RE 72 el &
TLRLNTB Y HMICHLARRLEEZOND A
REOFRHSIE O Thads— K 1 & MNOWFESNE O
DEFHORIE PIIRERZ BT 5 & &bl 2023 LR
(ARG FG 2 S E LT E D DMWY, M
DFEEIIEE RIERGR E RESEDH 2 LIk » T
R SR TR OFEE A GRS 2 Z LIS TE
2.

42

—7J7, SLNN &7 /LB EH S LSk o F8iE
TSR 2 — R OEFEZWT = 28 O FICHR
T 52 &0, BIRTHHORE 2 L— 3 Vg BT
DREFEORFHEEICE N AR5 & & bIciE2
ZLHEDOFIR Y OB SIT 2 @mb 5 Z ENTE D
EEZTND.

O izA—k I BIOMHEED H15 B DT
FEAEDFEIRK BT DR D76 & SLNN £
T L DRSO & 2 i35 Z 21T
Lo T, HEEFIERIT D Al DAESIT, iEs
BN L, A%RASEFIBITS Al FEORREIC
FHHETEDHLEERD.

PR ER DR

DIV DR DTSRI LL T DR &
D oibiu, BRI & 72 D IRBEERERE
RIEBFE LAV CRE B E a5 5 Z &1 T
TTCVRUVNET, BEEERICOWTE, AR
HEOBLED, REFDEREATTHZ LT TE
72000 i Cohort 138 KON OB HOUNTIIAML
FHADIFIR & 72 DFE IR, BRI Y PREEFTICH 5
ST CHER ORI ATRE TS H. Loy LR35, O T
Cohort 1 38 XML OBMFEFLISANOERDNMAEH 5 &
OVLAEZE CHEL L7 alc VT, ARG RIRE
DEEDG, RMEINCH D ECRADOHERET 5
ZEMTERWET, O Cohort 1B DOSIN
FHThHoThH, MOFEDFRRERY, Bl-E DIREE
MOITRIZE - T LA, SERAER ST
WA AMREMEDN S 5.0 T Cohort 1 BE NI OBEN
R Ko T LA, Y PREEFT CosEL
WAL, TERORELZEFIR L CE L LR
NG, PRI E DEEFE S LITEEEIC LD
FRALC X B 2ME DA LIRNIKIBZE & 9 FER O
\Z, BMRLIZEIZ K D AFEARIE RIS E L
THY, BT 25 LIIRZE Zds 1T DBk
AR L CND Z L AR TE QR ET, K
BRI THONTIE, ERRMFERRES UL O THEAM s
THZLENARETH H728, O LML -4
FFEBNIARY T H D 72 DI ERD TR OREE 1T A
HTHD.

V.5EHYIC
Hsk DIEREAE ~D R
DOIONOEEEE DT FESE T 5720



(Z1E, i) D IEEES < D AHEE L TRl T i
E722 BN BIRIEE T D LR R 2 L—
varTrra—F EMHIN, ERIIED TR
FFSND(BATEE, fam).© Z CHEL2->TL D
DHHRI LD EETH 5. K% (2012) 13,
PREFFEDS (1) RS TEN B~ 2 Amkoom) | (2)
BT A L MTEIOEGE RS RD %
Wt LT SEEIROIEAAT L 2 BIERAL T DL
MIT & 5 /LA ZE 0D P38 OB A PR LA R ZE D3R &
RDDARBROTIHCERNT 5 & B2 TWD bivbi
DMERR LT B F 0 RSO T DS s A Tl
EFNEEESIHAND Z & T, TR TORE 2 L—
VarrTa—FIIH B AR T A R T
X 5 5%, EREIIVER2HT —4, @EEhET—
AN BIMEHRIEIC O W TEEOm WIS L
ZPHFET DI DI BT — 2 HE #H b
T 52 LIk s THI D~ VAT BB — 2 T
LWV A TORIFTIBOR AR 5 Z L TE,
RN S EER MK L 725,

f15C - HiEE

AR IIT HX—RA T A VPHERGNZaTFR— K
WRDFART, T E CUL T OSCHR AR FfseE:
FHBNAC L VISR L C X 7225, (B C (2008-
2010) AFZEAREEHE : FEEh [ BAHRORIEHE & MithERE
BRI BT 28] GRNEE 5 20590647) ; 54 C
(2010-2012) WFFEREE  MEEZ: | A ARCRIERE
CTRERBFEREDaR— NI GREE 5
22590587) ; HHE C (2014-2016) WFFEfRFEHE  FHELD
[ A ERCRERE DI T & MR RIEICRE 3% =2k
— MiFZE] GREE S 26460767) F4#% C (2017-2021)
WS - IEEZ TER—BEGE (SOC) L 7EER
FRRERISIESS JUNRSELS - FEIRBIBE LD 27— NMIFSE
(FRAEE 5 17K09204)) AfFFefRaes - IREZ: N5HE
S % DT IO A TIIE 7 L OREEE & IRGE
(2RI AM9E) GREEE S 22K10557) ;58 C (2022-
2027) 75 OWFFEBIER A 1S TN D MFFEO—IE JSPS
B TP12345678 DI 1T TN 5.

Xk

KGR, FHEARRS, #Eilhs, 132014 (2020) fd
FERZITT — 4 % T RE TN I 1T AR pTRE .
5 /LOFESE DEIM2020 12-2(dayl) p5S.

43

Vol.4 2025

KRS, (2012) https://mhlw-
grants. niph. go. jp/project/18151
19 AR

IEEZS, FULRE, FE) (2021) ZIL 0 il
B 5 25 FHOAHF Z UMMM DB DB
PR BT T o — R 395, 23—
33.

JEAT B, Foim

https://www. mhlw. go. jp/wwwl/topics/kenko21_11/p
df/s0.pdf (202541 A 19 AR

Han-Gyu Kim, Gil-Jin Jang, Ho—Jin Choi, (et

al.) (2017) Recurrent neural networks with

(202541 H

missing information imputation for medical
examination data prediction. 2017 IEEE
International Conference on Big Data and Smart
Computing (BigComp) Jeju, 2017-02-13/16, IEEE,
2017, 317-323

FRREDD, /NEIEYE, SRR, 1320340 (2007) b
BERHNCIRIT DA LR v 7 v Re— Ol
TR T TR OW T AARARAEMES 54
%, 1075, 677-683.

FOED, WIS, LR, 13214 (2022) A
FWRY w7 Rr—h SR 18,6 4Rl
aR— MR HARNRGEEHES 695, 55, 394-
402.

Thomas Garske (2018) Using deep learning on EHR
data to predict diabetes. University of
Colorado at Denver. 2018,Ph.D. thesis



Vol.4 2025

=0 0 —Y—ETREFRRORENR & ETD A DX LDHTE

Bactericidal effect of essential oil of Shitkuwasha squeezed juice residue and estimation of its mechanism
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