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Study on teaching methods of Horizontal bar and mat exercise of

congenital upper limb-deficient children
—Creation and enlightenment of teaching manuals using sports prosthetic—

Jumpei Oba *
Yaeko Shibata™*  Futoshi Mizobe™*  Mitsunori Toda**  Takaaki Chin**
Akihito Masuda***  Kiyotaka Kawaguchi****  Yumiko Sugiura****

Abstract

At elementary school physical education, iron bars, mats and jumping box movement are
indispensable as exercises using instruments and instruments, and there are methods of teaching
exercise for healthy children, although reports using biomechanics or teaching methods for elementary
school teachers exist, congenital upper limbs There were no cases, research reports, and teaching
methods that analyzed the iron bar, mat, jumping box movement of a deficient child wearing a
prosthetic hand, and there was no case studying rational consideration for congenital
superior-limb-deficient children in physical education classes.

In this study, we conducted kinematic analysis of iron bars and mat motions with congenital upper
limb-deficient children, with gymnotian prosthetic hands, its effectiveness and guidance manual
production. For the sports hand prosthesis, we used the hand tool "Swinger" for the iron bar and the
hand tool "Shroom Tumbler" for the exercise.

The method is to compare kinetic characteristics of congenital upper limb deficient children wearing
sporting artificial hands and those of healthy children and interviewing occupational therapists and
guardians to exercise analysis, We gathered information for manual creation.

According to parents' interview conducted in this study, it became possible for children to feel joy
and lead to self-confidence by being able to perform jumping box movement and mat movement with
both hands using artificial hands . It is thought that the influence of participation in exercise leads to
child's motivation for exercise and quality of life.

As a result, it was found that exercise of congenital upper limb - deficient child performs practical
exercise task while being influenced by sports arms. Moreover, it was found that the usage of upper
limbs and trunk of the prosthesis side is different from healthy children.

Key Words : congenital upper limb-deficient children, Horizontal bar, mat exercise, Vaulting horse,
sports prosthetic

*  Kobe Gakuin University 651-2180 518 Arise Ikawadani-cho Nishi-ku,Kobe city,Hyogo
**  Hyogo Rehabilitation Center 651-2181 1070Akebono-choNishi-ku,Kobe city,Hyogo

*** Kinki Gishi Corporation 651-2113 900-1 Arise Ikawadani-cho Nishi-ku,Kobe city,Hyogo
**%* Hyogo para-sports center 651-2181 1070Akebono-choNishi-ku,Kobe city,Hyogo

201 THERE § | A RKR— Y ifgedhE. 203

B«—\I

WA BER O — S NASTH - dvroi Rrrsa il sl




1. [ZC®HIZ

2016 F 4 AIZFEEEERFEEIED AT S, TR
HE CHREOH 5 TEAFZEOMR, ik OFED
RBUTIE T T, FEHIBEREDRRED IR DU N CTLEL
OAHIBUE A L uEe S 2 e -
720 AERAIRCRE &I TFEED H 5 EEA Mo Y EE & A%
VBB 25T DHERIOMEROT-DIT, “FAA )72
BRBI~AEW, §REiZ1T) 2L ThDH, DEVEEDD
HYEEIZHT LT, ZORBUING UT-FRHE 2T 5
Al f R EE SNAHZ EEVD,

B, NIRRT ClIeshk - as B o o7 @) & L
TEREE - ~ v b - BKOSEEIHTH Y | I
X BIEIFRENEZOWT, S A A= 2%
WS N R R D HRE AR ET 5 b
DO, ZIVETORL, HRER EORA B LT
& AKERME FN B H T A5 L CodkiE - ~
v b« BROFSEEN & AT U 7= 3o E i, L OYR
ORI ARBEOREECR O CERME BN
(xS 2 B EIRIBCRE A R L7239 b S 72 H vy,

DT EMND, SR EERIENE & R ogkiE -
~ v b - BROGEESY 1T HiEE 2085 2 & T
SERNVE BB ARE & i Ve oo B R E 2 B D 25 e
HESEEBHASNIR D EE 2T, TORER, KB
¥ETOEHEIED—NEN D LB X, AHFIEDAE
T EST-,

ZZCATRL SRS L~y NEBNR S aeiEE)
DFRT- AT TIEBRNT & Z DO IWER L O ofE
~=a T VORWEEL T 12D CTHET 5,

2. BHrY

SR FIE IR 2 RS A EE FH D T A 5
U7=8kkE « ~ v b, BRKOGEEEhOEEIT 2170, filt
W NOIRRROIES) 2 b 35 = & T, JeRM: FikdE
RORKE « ~ v MNER) - BRORSEBIORHSZ R, <
DFBEFIE DWW TG 5, £o, AWFRORER A
BT NEERE LR E SRR TS DT D5
KM ORI - SoEE RS ORA o~ A RYES
Do

3. Ak

3. 1. W&,

JeRME FRRHRNE 2 44 <6 7%, &R, F&E 120 cm,
FFMA 2> <Tik, BR. K 123cem, FHA /2
> I 5 A< 4 4, V1 44 S T
SR 122.38cm Zkf5 s Lz,

204 20174 )1 A R—2 3K

3. 2. IREEERE L

PHRT, a=THOBMEE <y ML, $RE
DOESE, 80em & Uiz, T VX NI AT HHROK
FEER D 237 etz & 2 AIC HHEIEA D 4 DT
HEL, ~ar T4 e T ARE L

BROREIE, /NI R(4 B OBKO% &~ > b
PR LTz, TUXNI AT e~y NEEITIE, v
kN OWEHEANS /24512 200 em, RiifLIZ 180 em, BRKOY%H
TEHNCIIBKOME O FEEE 2> 5 /2412 208 em, Al 180
cm. % 600cm BEN/-& ZAIGRE LIZ, £/-, L
FEOBERETY 600 cm & L7,

Wit 7 — 2 | LEEEYT > 7 & DartFish7 Zf#H L
7z, DartFish7 & (IR E CREFZ IS LTz @7
WG C, SEEfT, RELGT 5770 7
—varThbd, MBI, VA YL AfER Y
—i TV VAR LT, Ryl EE)
Watotr—avhvryay s NIA LAt P—
FY2—/L Ver7. 5. 5DFEXT %AW CTHER LT,

3. 3. H&

PRI EENH O U = TITEE 2. 5 & 7 DR
i kR - MR, AR, EBE=EER) . (v b -
BKO%E « bl 5, B —8ah, —mihRifs) 1<
WA TRE LT, R R T DA, SR
Lo,

PRPREEREIL, 3 FREA A 1 oI LT, R
B 1L, BARCEEZRE L-IGA. R 2 13, 7
1 D% RN ME CHUE L7285 A, RS 3 1,
M 1 ) bF— ok LTea & Lz, E7o50E
DRI L2 1 [FFREOME 2177, JeRM: Bk
UL, TRS kM TR [Swinger) (K1)
EVVD BT R A LT~ v b BRkOSEIEED
I IHERE DS AR TR T VDR D IZFE L TH 5
VN BIWESHTE T o 70, FEENCIS L 1 [RIFREE DR
BEAToT, FeRME HERBIRDFFIE TRS HHdgs
FoeEEh 2% . [Shroom Tumbler| Z{#H L7-(X 2),

4 <3

X1 gEEHFELR X2 : AriGEENH TR
[Swinger | [Shroom Tumbler)
3. 4. EENGE & XEDRE
PRI, AIFERERNOS A KX < 60, EEjX
[M% 5 Dl LTIZER L (X3).




1. HEDSRD HREN D A2 Y
(1 & 2DKHAE THIE LT)
2. BRRCEEMRFF A LT &% D130
2 & 3DXEATHE LT)
3. L THKETHD L& NREETE
(B & 4 DX[HAIIE LTo)
4. HEDPSFEORETICH D L % NasHRk)
(4 & 5 ODXHAEIVEIE LTo)
5. BN FEDKECRD &% Tafisg )
(6 &6 DX[HEVHE L)
6. ML, ~ v MIEH U7-BiE [ &Lz
~v N EPROYHEIT, As & OBIBkONOIEE i 4
6 O, EENXEZ 5 DIZ0 ), LFICER Lz (X4,
5).
a) v MNEH) {Hi)
1. AT PEEEN~ v MOl L=k
(1&2DKHAE THETD)
2. Bt . ~ v MDA
2 L 3DX[EETHET D)
3. & : BN~ > NIHHR L7
(8 & 4 DX[HAMIET D)
4. FEWE . REs~ y MOl LT
(4 & 5 DXHEIVHILT2)
5. BT RIEAEN~ » NI L 7-FF
(6 &L 6 DX[HEVHIET D)
6. B B~ R BRfEN

)

wji@

B0 (%)

J.r

AR HE =

- v
|

4 : < > kBB E L 2 0> KR

B0 E—ZEW

(45 : BEOVE D4 T ENG i & £ D X [H]

4. BERRUEE

4. 1. %%

JeRVE EB AR IR O EXKORER A X 6, fdio
AR DFER A X T IR T, ZAVEVDRHEILZ DU T
EBXFN T TREREZ R L2 HELET 5,

LI, R I BE AR R ic LT, o
IXOINTIAT LT, oA D bl =58 & R OfTE
P REL DN, METRVF—2RELTDH
DIZHFCEEZ TICHIL, (R AR U7 BT
WBRENE 72D, ZDI=8, LEMIFFEATHO 20T, |
T =B & RHRHMENNTUV= & R s, Rtk
FHERABROYE . RS AlEEEENC LV | A
N L D EBIEIOWNEEE IS Z 0 | Rk PR OE
IAIEDZEDMEF L L VNS Do TzT2, FREEh /)N
ELpolztEZBND,

O, @ IROSE, THgET, TFoMES
MNZ720 | SRS E STz, — BN DI
DOIREEIIRE  Ieote, IMUINCTAEEHX 5 &
CHBEZME L, BEREMIRNLI TS ClaliEf %
B2 L, WS FOMTREN R E < 72
STEDOTIFRVIINEBZ BID, R L SR B
KIAR A ST D, ZORBATIE, HiRE DT, E
MRERA /NS L EHRHE AR 2 LT L 72D,
[RHAHEE % ol T 25 7o O OV CHsZ R 5 Z & T
HIREADT L Lz, Mg QIR oM =0
TIFRVnEBZ BD, L, JeRkME HERER
DFEFDRT RN T D IZH R AR L Q2o
KMBHEAMENTNZ L EZ HND,

U 3 D56 I A B it S HEl> T,
ERNHIHEEN NSV, LA DIRISIHITIRE Do
Too EFVITEANE LN S | FrEIEE ki
RN B I XA, BRI SR LTV DTl
7RV EE 2 HiIVD, ik L72i8 Y AOFRAME) X |
R ORRANILY T 7P —a LTS, L,
Y VD AT MBI = DIFE BN & 5125 | X TEH)

201 THESE )1 AR — Y gedhsk. - 205

B«—\I

SN B FTERS & — S NAST - dtro RSl AR




E LT, BSMESELEZoTIF Ve E2 b,
IR & SR ERGR IR A bl S, AR TS
DNEL 72D Z MBI LT EE Cho7m B2 5
D, EUNE, A B8R & A RMRR ORGSR
XL ol Z L TH D, AIFS X EET i SEAA
B MBI D701 F =Fah) M - & 2
HND, LEFFEFENEBRWI ) IC8EE L Qs
726, KMFEHIMEN = &2 Hivd,

IVEIE, @EIEOEE, FERDIME)OIME LTk
He CRITFIRREE 24T > TV, ZEADIELG. K
RO ENINKRE oz, ZOREIL, EEi— gL ¥
— D OB T L — T DR T D, T
BT R — 2R 5 720105 | & H8 557 o
HEN S A=, FRRORREEIN KR E o7 %
R DOiVD, FeRME FEABIRDOEE, IS, AR
s OFEEN M E Ve S L L T, FFOAOED
PRI 72> CuTe, PIEINS L7 2 & CHREIINTI 23T
S, FBEEIMEAL, 51X AT oEB ARSI L
7otz IRV LRE K 2o =D Tk in s &
Z o5, AT ZE AT, BEMARRE L7
D, KERIKMRTME) = & E 2 DL,

VIEIE, @Y OB IIVEADIRIE 2 AR L7235
ITo W=, IVHIERIUL, e ORMufs & )RS ihD
IREINRE D o7z, Lo, JeRME BRI O
A HR SR OBIEEI R E o T, BT, K
WMAEF|E T, WA hZANT, Eiaz L Tnied
BZOIND, FeRME IR AR UL L 0 B
JBALCAEIZ L QU e, M IS 2 IR i b
MAPEZLD . RN BRI DD TIE eV ik
EZHND,

ECRE EERS
- By -} b = ~ — -
woh il i, A e
s L | e " > g L
EXRE EXRER

. .

.

Mt b AN b P20 R REPITIY 1T PN R,
=™ e

AL ) — - :fu- L1 e == :: :f"

SLIR=HEUT. ZBE) ELRZHE(ET. ZBE)

" " = i
- — T JE. - . § " 1. * w
ame — P - S S

_UM b basom e Mol atisa fesalacha
" >0 e BN - . 3 . Ll
T o g L1 e EE B EE gn
my (R s

X6 - oM AR VL oD SR A i E)

206 20174 )1 AR—Y 3K

ELRE ELRE
- - L w
- L] - | ==
M oz mOE e, " e gy Mgy
g O® @ W oem e
s |8 |alaw s s o= an
M——b—————m TR |
" P mw O opuee 1 T I
e W o M e KoOm o mn
SLRZHE(CTZHE) ELRZHE(HT. AR
= ik . - 4. - = = .:.'. \.:l
moe m RN wow omom ome

X7 : G DL OEREEIET

4. 2. T MEE)

R T o7z T & MOV THERZ R LR
HELET D, THIE I & SERM: FE R Tl
BAAAIRNEN D7D Y | B IRITNAALH DN L %73
ATIRRE CRBEDBMG 2T 5 LT L, ZOEER
L—RTATT DDITKRE L, FeRME FERARRE IR
ORI LR BNATIRIETET L TR, FT
AL & FTOREE RS 2 NSITHEGRT DR I3 A B
7o BAFAEITFRE LR E T v F~v—2 & L,
ZOHBEOZEZFIT 5 & dE T 20em THH-7=
DITKL, JeRktE FERBRTIE 5 em Tholz, &
FALENZ DT, SR FE R ClIgs T 1,
FHESOBXIZHIRRH Y | ~ v NOFETFEWELE
IRFREEIR AT ) 2 LIS TE DT, S BT
B b [FREICHIBRDS B B 7280, IR X 9 1EFL
BEEARIZERET D Z N TET, HFTHEE RS 225
EEZD, Flo. BUEHAISIAIO L & BFTFE AL
— R\ ITT D ENREETH D LB R D, INHHRIR
BIZBWTHER LN D Z L IERRENI 2 2, KD
BA Ty 7 Tefhios b B BN 5 TR FALEOR
WAL ORTER DB DO DEGA~ T 5 LB 2 b
D, Flo, HEFEIITEAZNO LT DRERE L
THAF URR CFRZ2L 7 SIERlEE e 5 2 5,
B DB SOENIOWTHETALENEL, oK
P BRI S MK FAUS Lo TEOZ R~
BEISELZ ERREECHD L EZ D, EiEEEL
T 5 LET L ERNEN LD EO & EeRiz~ &
IRIDH, Je Rk FRERAEROYE, ElEEE< L



7B BERE R, TR R MEE RO L D147
ZEMTET, BFOFEHII~y M ORELTLE
VN, A B SR TR A SRR L QD B X D,

N g WOYVD 1)) e RGN 0 = VYA R RV Nl B
OPEERDOV AV ITHEND Z LRSS, FTo.

JHREE & TR rTEht A BT T ORI LT
5%, FEEEIOREME OV RS LoV X9
U I UFEHMOWRR, MRS A~OB)E OfifR A8k
WEEDTZ0IT, ~IL hOWREZ LN BEE ) &
AJENED/NT U ANEETH D, FHRIZRE LT,

BUEREM SR SV TOZRN T 2D, T
EHENTRETH L HLOMIROHNDN, ZH 5 B
11 & [FIRRI S SR & mlEtEoD T o RN EE R TTH
%o THME, R & S RME R AR OB e 2 L
g5 & fE VL CIINERET - FRIF & biTdh 90°
TRERENS LTS, SeRkrE BRI Tl
FETHOFBIEIHE L TRV, FEIIHT-D8mT
< MBS LTV e o7, E7-. BEEOEIX 2
W L7- b A, R TEEER CHIRE R L T D
DITxF L SR FIE ARV IR C ok L Cue,
FIE TR, FERME EBARIROBWEIZIW T, iz
DL TR o T, R FIE OB ATEEl 253
KB, FBFREAFETEm~ > ML TERY |

RN S e = AR EAIRIEN A DT, £o, F
Ho#E & U TR RITEFIMRRE SN TV, 5

Rtk FE AR O TN T HR A~ » ML,

TN IAET L e, BRI BRI ZE) X 238
LZENHRE LT, FPSERCFREEO rfEtE)
PR SIUTUNVRWN T &35 JE BT CE OB X 21X
BLTW=EER D, ZOF, =ABICHENNARKE
TVl enb, FEizEETs 2 &ick~
v RELIRT L DI LT, & B EEE(ER
(AR L TW=DTIH RV EE 2D, (X8, 9)

P ST LR
X8 : 1 8 EFE

EY SERNE bR AR
X9 : M#OHER

4. 3. BYUFSEE)

FHEAI CH T2 VIOV TRER AR L7 555
T 5, VEIZ, BRKOFGREIZI T, BTSRRI
RIEIEEEZ D, BERICOWT, ST ~ELE
S HToOb, HAICHESHRIN TE, HH~OHEf
PEEST- L Z AT, BEFHADDEEFR L=, £ &
LC, TGO T OB SR S G &
KRN OFRFNIERIE A, MBIER AT S =
ETHY, AUV FFHUZBEEFSE L LN T
%o FHADIZ D S FBEF L7 UT7Ze 5720 K
E LT, BRIGRA X o TR0 & 2T 2 7280
ZEDDL, LR X S ISR AFIH Lz
BEFITCER, FOHZEFUNDOADIEFFTIE, B
DOFFEIZINZ D Z LR TER, FFOME L, FB
OB E 3722, BEFBRPREECH S Z L 3d
Fois, ZORHE LT, ZHUAMTERD T
XL x| JEREEIEMHIRN DS & X FHDMARTRA~
FBIEHFED Z ENTE TN E & BT
BEFR L7 & &, ACERACHBIE SR LT g & &7
ENEZ b5, BEORRREICIHW T, BEES—&R
W SIE L EZ D, BEFRIZOWT, HNTHT T~
BEISE-0b, @B CHESFERNTE, EHHil~DHE
ST Z AT, BFMUNOEER LT, £DBH
& LT, BREER OB VB SR T CRE
I Z TR LIS IE IR, BRI A 21T 5
ZETHY, T IVEFMEEETFIELZ LN T
D, FFMDIT O R EEF L2 iudis 703
& LT, FRRORA X9 ICF OB & 0T 2 72
W2 EMD, MAIEFIC X 9 I TRIgIOZEEZFIH L
TBERIETERY, BOHIEHANOADOIFTIEL, A
BOMEICHZ D Z LN TE R, #FPRoOME L, T
BAEROENZ 2872, BEFRARDREECH D Z &2
bIFoivsd, TOHEHABE LT, #FRARED DN
T L& BEEIRMHIRNH D & & TR M
~BIEFED ZENTE QRN E & AL
IZBEFR L7 & & KRR BRI Rl L T & &
RENEZBINDH, (X10)

201 THERE S| A R— v iHgeh 207

B«—\I

WA BER O — S NASTH - dvroi Rrrsa il sl




RER SR ERERIAR
10 : VHOBEEF

4. 4 THEXRMERRER - FESHEEORA > K
DOI=27I/LMFEE &11)

AHFFECITSERME ERAB D7 £ 0V N DIRE
(ZBIT DR Z D X 5 /INFEREE SV
W CHROSEEEIOBHBEN L < > NEEIOHIHS
D~ =2 T NVERYE LT, HE~ =T L ERYE
THZEIZEoT, /EFEILEL Y BIRD/NT o R Al
T DN NERME FREEEAS, R & RIS
WFRREZNT D LWV ORI ATREE 720 . < b
TEFFCHEOFEEN DOEEN TEX H Z & T, BH O
HERIC D7D | HREICHBRWEEL L6352
DD, v=a T VOBYEIHT-Y | FPREEE L oOE
B HEZ N D VBN S > T=7-28, BEOGE OBEIBEOY
0o MEENORHRZ RS 5 &k & 26 T4 Vo)
(BT BRI OWEEE AT~ 72, Eiz, JeRME ERGE
BIR, REHBRARGIC, SR, BkOYEES), <> b
EBNDOWIS AT o7, Fio, JeRME FRIRI &l
IROBOGHES) « ~ > MEBIOFREORET-, SRk
AR OZFORY 17, WALk 274
HAT TR Uiz, SHIT, JeRM: AR IR OREE
EHSVEERIERICA VX Ea—E To T, R TG
KM FERABIRT- O OFAiEBIOFFEAR A > k) L
YA MVTHYEL T, A~v=a 7 VOHRELITIC
N

| ¥ne & B Vo d
o Vg e == W ol ot '3
-

RELLBRER -
BHESROESHT SR L

o{e N

8
:l

-

X}
L]

()
%

A

-
g R
it erat UnaS e

.=
e

B11 : fe~ =2 7 AT OFREK

208 20174 )1 A R—Y 3K

1% AEOHMW

2% RN EREIE ST

3% RO H D L S EeoEEn B M e
47 FFLIX

bE  hiEEEh X

6% BROYHEEE) & 1T

TE <y MNEEE T

8 i - BHEOARA b
9 RV — N(E Ml — R
ZOfh FIR

5. ¥&H

Alal, HeRbE ERE AR ogkEsES), ~ > NES),
BROGEIEEN DOV CEWEDHTAAT 5 ¢, TR OER
WOEENH TR DWW CHEEDNLETH D LB X T,
~ v NEE)CIIABA & TR, BRO%EER 1L
O REWEZ LT TR FOBREALETHY . T OB
& B & SRR NT U R B 2 72 b D& RD
72\, Al AREORER A FRE T~ =27 v~
BRSH TS Z & T MEERIE LR OV IV DS
Kk F ARSI T 2 asoEE RGO, 4
KM EBRABR D/ N EA~BINO—BN 725 &35
R B ATE AT T REE DA B 2—28 D b,
FFa A UBRO%EEE) - < NEB)Z [l T2V T
ITHOZEMTEDLLTpHTeZ T, FELNEW
ZREC, ARICHORND Z ERNghoTz, ZDXD
(THEE~OSNN S 7= GRS, 7L O EAK
£ QOL D[] iz~ hi s L& 2 bivg,

SHOEEE LTE, AR CYELTev=aT L
T/ N E SRR LR A L, T — R s
[CLDPEEATD 2 LT, FERAMEUER. 4%
AT DUV TR L TV E 720,

(&3]

SCHFKE (2008) /N EFREEEIR (A B, 12.

SCEE A (2017) BEEEZRIREE - SPARLE Y —
A% )

DAFEC, - teiksEsL - B (1986) #iEBOFE R
B2 AR ez C BRI O L (BEO%H
HE) OESEROST— AARBEEE TS B
115$F 175, 4.

[IFSER.  RAEL. AEAKHEE (1987) BkiEEEhoEEE G
(B 2 AREBXIAONIZE iz C RIS,

Proceedings of the Congress of the Japanese Society of
Physical Education (38B), 694.

BRI | A — Y BRI & L=
DT,
""’: Bl RR—YRIE

SASAKAWA SPORTS FOUNDATION



