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The study of an effect on the motor learning of equilibrium
functions in pre-school children

Yoshifumi Kobayashi
(Dept. Health Education, Faculty of Education, Univ. of Tokyo)

We made a new apparatus, named the Balance meter, to make it clear that pre-school children
show the states of equilibrium functions, which are remarkable for development of a motor nerve. the
properties of this apparatus possess both the role of a measurement system and of a playmaterials. By using
this, therefore, it is interested in that how balance will be performed.

To investigate the problems, two similar groups of 5 subjects at four and five years of age were
formed. (especialy within + 1/2 ¢ in body height, weight and behaviaral attitudes, etc.) Moreover the
some acquired states of equilibrium functions were measured after a week the motor learning task was
over. The results obtained in this study are as follows ;

1) The reliability of a new upparatus is recognized from the results which showed a significant
correlation in the case of the first time as well as the second measuremant. (r=.802)

2) The experimental groups showed rapidly improvement at the records of the Balance meter,
while, the control groups were not found out some changes at the behaviaral attitudes; we say that
equilibrium functons in pre-school children is educability, trainability, and it isn’t unchangeability.

3) The performance process of the motor learning at five years of age is greater the effect than
that at four, and females than males. From those results, we say that in this time children have to be

dealed with the methods of the level of their development.
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RO EHRENCEBRA R LT L, 48R omi
BEOHEEOA LTI DE LB T,

B X 5 W {Fo Balance meter (28 stop watch
BT, SR OMRER R ) IE R S B T
ETED, WhYLHAERL LTORE LML TR D
SRR ORI WETE D B2 0D, £ 2 TE
F, WERE LTo EEEY B35 3825 Balance
meter R X A2mAF 1EB L, T8 1HEBED 2H
B & ORERRCOWTHEBIBIGRY & e ko 5, 1=

D2 WEMEOH LGP HED O b O 0.802 o EICBIRE D, WEHE LTOEEEY D
arm swiug 7o b UV 7HE 7”“{[:73»»;\?5;}/(, ZEEEET A N TELLI VLY,
AR LTHT, P33R approach 1%,

BT e 28 U TRTP TN 2 5 % WX E D
vV £ = W2 EE UICEEERDs, 330 pattern 23% % SR X
578, T RIES hic Balance meter I3 TRE TR

Balance meter (GAfE) o B SR AERAE & DEFXHL TCNDHDTHD,
LColifl, {eErod R0 PHRstEsris L, B T OWENRIE AT s e &I, YOX5T
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BB T B0, RO DB, KBRS KT
Bogrhri, vy - ECEBLREBAETHA
AOIEERB (EERH) L5, bbeTLORD

BOEHE T 5 M. gastrocnemius ¢ M. tibialis ante-

rior R Lo T 5, REOY —v —EEEHOBRE
MO DT 5 OB O O5L & IR DR D
Mgt s LCIEBEI RS Z LWL LICE TS %,

CIRAREORBERROMEBESREE L L &,
WA ShIRIC & % Balance meter o EHR L EL bR
DThb, 22T, YR 4, SpkFBL % Balance
meter “CHH traing %+ 5EREEL, 3 Licw KL
DicHORBRCH T, SEEERTE2 B O EE
FEBERLN LICBE D, $IROBEERcRED patte-
mEZPL B LRI D, RO FEEEEIEREYL L
X3 L LD ThoaToe -

DR, NBEOVEEECHIMEE, 4RB 0%
AT LR T, R AL XTHOMT, WENLE
DRRDOLRIh b0, HE 1EE X Y EBRCEN
Iobhit, (FE1) Lil, 4BRBREOERITOY
B (AE2EE) 20EBRT £ CORBFOILEO R LT
LA, FIREBRENZLONIS T, T, 4K
ROV THRD LBREFARGER EDLh, L
LERBOHEGEIERCADORI, FEL, £2)

¥l SEHBELRECOWTURAREL R LABERERD
DUNHZ LR, RiEDATAREL VEEDROKLE
TLThAB, LK, SEIROMHEDRIIL group %
BL, bo tdbFETH-T. “hbORERRL, B
ToEZErmzbh X5,

EBREI L, KEHE Yo balance JREE% & iz
L ¥, ToBFcBbh 28R, ST sER
SPARNBE BN D O, HAIReEC D thythm 0
Hn, B OB M control DD 3 BIEEET, 7
RISFEHRES BB I NG X 5 Th b, SRORFTENE
WHER AT, amm swing BEERH O F £ b
(BH2), RPERSHIH BH arm swing 2370WF LD
(BE3), ZOWMFDENALIhLTFES(EFEHL) L,
ForethErabReH, #BETRE, Wbz 0Bk

BEHBEFOLOETR LTS E VLI ,2FDh, 2.

D—EORBCELFETH IO L, FEOEEIE
FLrINHDHELMRIND, Ak, BFBEBIEAHE
R BE OMWERELD { 2R AL BERrLHE2L Z

L ThBZ X, A Gesell®® Pt WAL DOHIET .

RBERTWBLEIATEHD, 4L SEIETHES
Baa B, Bilet b SEENE LVEREFEODUER
LTWwizht, ZoBEGd SBECHETZ2REORED

£, DFY, EFRROLPDE L readiness RETEH
BT EIhABREHRENPHINIS, TOZ ki, ¥
FADLONTWD L) KBNS X b, EBhikeE
ORI TR EESEEIC b DERBENERL, —E0
Ttk E & OMEIER O pattern 2RI KD O Th

b, PR AR I WIS BIES EME S
., RECAEEFREO LDLEN RS- TL B
DRSS, T IREE, FEE EEERESKE
TRF LD EELDDTHS,

ok, MREE—c JE LEH2 S 2EHo blind
RETRESEN I LsTWBHD D, 3, 4, 5, 6[H
BLigsA EEMDOIAEEHEER LIICTES, Wil
AR O BRBE 3 BT h TR e, 81 0B
F BB T A Eh P TRBE L BRI LK S h
7212 C, 2 OB, #HBIRY7e thythm o3, 23
DHEHe control HHEDBEE TAD o oEFEL
LZZENTRE L WZ D,

T, HEEBEBIToOWTRLE, 4, SEIEDH
#rd, 13 BXb28B, 2;BBX»3BHE LR
FROEAER LS, SEowHTRBREE ERAY
RL, HE MO OWTEOEANID s, (W
11, 12, 138, 14) WRECIZZOEAIIA B h it <,
blind REEZ R TXIBIER CETEhH - 7o FFRRINCTE
EGERILZ 5, SEREDO HEHRVBEETH-
7o = D, L.Dusenberry®® DRI X5 3, 4%
BE 5, 6B ETRBA - AT OMEY S
¥, ZOEHOMOERTILES, 3, 4RI VS,
6 IRICHESENELL, 3, 4RECHETLLD
35, OB HEI RS LOEREYBNTVIAL
HETHLEATHD, oD i, BEOFIBIIL,
FRCHE LN S Y, SR EHEELS # 25
&, BOPEMOLRIEIHIFES W RRBEe B8 L
FhiEiebizubl}Tth 5,

DE D, SR CTOPEREOMBLEDITLE, b
LRE, WX TR OFENOESREI OB L
B ARSI TS » TiRET 5 REOBHE ERINCE
SR LEL B LNTELDTHS, L L, &
EECHESR OV » T 4 REOERERL, XREE
I DREENERELTWADTE:S H b Balance meter
X B AR OB 2T isbio b X DIRRLE W
25 Thhb,

F 72, BB TER O R B AL ORI X
LG LEOWETHD, FOR T3 AREDZERE
I DR, 10 RIOMNFTETER T 5 EL 6 R
NEEboTWaD, HESEEOR)TILORELD
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SHBIE L &+ 2R BIL 2 Licas, = oM
2 Balance meter = & LHESDRORER L EREC
L HOBRICH D, BRBREFLEEERLE L
B ORI, SRR 31T 2 8E AR R %
b, HBEORFRELLES L, ThUEDDY
ALY, OB LOBB TR {E L 0D
SRR DBEBICEB b o Told LBBHEh T3
Py, PEIREED X 5 e, BB CHB A A
SEIFEOHE I 2, X #M7e coordination H18E
RKEh, ThicBEh-BEidh Ba B R sk L R
THZENTELS,

L#>L, Balance meter B83 % FHERE DR T ImD
WCZ DOYRIMOABNBR BT 5L, 458
BE S S B O, BADIIELL DY, ki
xR0 2705 pattern BiR Lichd, HRaloht
DIFER TR TSI LR L, SERCHITHREYR
2 12b DD, DR, METIEI L LT AN
b DAEBRMBR S SITBHERR 5k T,

HEDROEEM ; ERBLEO 8 72 B0 #HEHRT
1 BEH T, DLREDOLEVREDR T2, Z hik
balance DEB)ERICK LC—E D EHE Y KIEHE
s L5 RS OBEBE T, FEELTWERVWZ LT
BV, TEESDTHRVWE L EHEI RS, LL, &
ORBUIFEOHE T, TIEC<EET % L BEb h
Do TIILFHTERREANS, 2o70 D FRME DBR\ SEE) s 228
BO, EETHIEMERLE D BB I g0
WTEETEEDTEHED EEL DL THD,

AR IR EAOREHE O TRIEME (K
FE 1 EEOPEME) LEEEOEY i L - & =
5, HrALL SWL ROWBEGROFE I Er o -
7o (®16) 7ok 20, S ud X 5 w16Hoiaf
ZHBHRLHIE, 4RBRIDI I ch T .48
DEFMEDOKRTHRODTGHIR ST X 5 kX EA
ERZ LRSS, Zo&c, F.L Goodenough®? i~ 3
MEDROMAZE L XFEHI W B EEORBEL DR D
BRIy, ThXB5R0Ts s BERLEY S 2
MTABEHRRGI O, MAZENRLRBEE ST
505, SEOHEN 3BHOMETH b, LirdbExA
DELFEVHER TR Z COUD BT inr & A% %
258, HOVREAEREL ML LA v L,
Balance meter o X 3 7¢ SEENIIR G SEHEEE & Tz
T LA, AERAM EEAORRMEDOREDE
BFELTHD00d Ltisuy, 20k 2 A4 BORE
TROZ L E LTI SIREBHEE T 7o, RRERD
FFEE, #AE T EBREN OB YIE L L X

LR T OEBEZ I L 25, BREOEBR TR
WRILHE D AT, WFD arm swing, FREo
RREEEBH e EMBPBIE LT B HE R 2 DTk, 45
%hJ2% balance 2T 27000 F R S O BN L L
<, FIRMEOREZORIE: b HETCELDTEHSD, F
T, ZFEEDYREYIE O dynamic posture DT, =
O DHEEFHHRIED O CRE S BELET 2 =
ERPIDA LIz, K. Bobath® p3 ik R IR o3&
B CHACBRR LW 2 L s e —HT L L 2 AT
Do

V ¥ &

Sh IR O FHEIEHRE O FE e, TSRS OBESSTTREM: 2
&% 72T Balance meter 7¢ B JIESM A BE LI, £ 0
WEHLERL, HROSHHER 45, 5BELEL,
1 ABH 2 MO E YT 2 ERE LD D DR
FEBY, SHEMTAMH CEONELER L, F 0k
RROBEBL,

® FAEICX % Balance meter OfEMEME4 M3 35 72
DEBHELBOWE 1EE & 1 8% 2[EH » o
THRICL TS, BR2EEREE R 2 bh, FhE
BEEO R TLRED s » 1o ki, $RORR L EHD
BEIL R ELDLRK,

@ PR T 5 EEHE OBARTIIEEREE - 3t
R L DT EEOET 2 R icht, Fntk 380
T B 2T IRREIL AR, SmREELL
FCERD EANK S RIS, BRI a2 e X
highole, FTlebd, MBEHEORLE LV-PAL 5%
ZRTHY, LYK (ABRE) X vERGE(5EE)
CHEPHRNKRE L, TLEBRL VL RCEOEENER
Dbhhic, TOZ X VEROERETC L - T,
TOFZEMCS I LUVFEEL I8 5 2 25ROk
IEGIEHTET, BB L Th b educability, trai-
nability DILERY BRI Lt &L B,

® HMEDRCHLI O UIMBAZENDIE - 7258, Hhe
DEWER, 2F hEEORWHRIL, Lab 340
AL, HEOYPHRENFE, am swing L FRE0 RiE, B
RS EN LB, kD coordination @ level oy
ELBHE LTS Z L MEEI T,

@ MEETET LSBT : - T, BfRShi- P
BILEOBE: ORI TW 21 DEEYLRS L, &%
RO T 1 BEB OB T Tl B0 &
DaHRIch, THTLHENC S HRIEE, e
ATERRBICE D, S ZWh b RBETFHBEE DB
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Do, RIFHKE UIoRB Xz ORIEEY & 5 21k
ToPRSBOPRRB TS5,

BbhOIK, ARREZRTTICLLVERAEETSE
MEEMINIBRELEC S KT L CHERZEBVE L
7o, BAHBELRELET,

BEH

(1) /REST MRS 1R © Ui 31 % Dynamic
Posture. ZMHHERFSE, vol.15. No,10 ppd68—471, 1973
(2) Bryan, W.L.and Harten, N.; Studies in the Tele-

grapfic Language, Psychol. Rev. 4, 27—53, 1897.

(3) Mathhews, D. K. et al; Cross Transfer Effects of
Training on Strength and Endurance. Research Quarte-
rly. 27, 206—212, 1955.

(4) Henry, F.M.et al; Age Differences and Inter-Rela-
tionships between skill and Learning. Research Quarte-
rly, 27, 162—175, 1955

(5) Kathleen, A.M. ; Effects of two different programs
of instruction on motor performance of second grade
students. Research Quarterly. 41, 406—411, 1970,

(6) Bachman, J.C.; Specificity vs. generality in learni-
ng and performing two large muscle motor tasks. Rese-
arch Quarterly. 32, 3—11, 1961.

(7) Carron, A.V.and Mateniuk, R.G. ; Retention of a
balance skill as a function of initial ability level. Rese-
arch Quarterly, 41, 478—483, 1970

(8) Marteniuk, R.G.et al; Efficiency of learning as a
function of practice schedule and initial ability. Journal
of Motor Behavior, 2, 140148, 1970. .

(9) WH=iHE; FELES 134--144, 1952

10) LIl s ShROAEREER OIS RicBE 35 BF 7%,
REfsE, vol.24, No.3 107—116, 1957

QL) T B0 EF T, FoREER, S
BOSH, $IRLEE /INEME, Nol2. 66—72, 1969,

(12) EBEFHERM; B2k 5 AEIE e 252% o BiEES
BB oWT, BAFK, vol.d7, No.l, 1954,

(13) Meyers, J. L.; Retention of balance coordination
learning as influenced by extended layoffs. Research
Quarterly. 38, 72—78, 1967

(14) Rivenes, R. S. et al; Retention of perceptual and
motor skill : an Analysis of new methods. Research Qua-
rterly. 39, 684—689, 1968

(15) Ryan, E.D; Retention of stabilometer and pursuit
rotor skills. Research Quarterly. 33, 593—598, 1962

(16) BIHIEH; $EOVERE L ZOH, BAHRK, vol
47. No.11, 1954.

QA7) AT, RIER; ShROTEESEEIR D R
WA X 5BAZ, 200 B Ay Ry SameE, 1973,

8) /AL, MINER; BNEOTEEREORECE TS
BroE, ER21[E H A% LR E, 1974,

A9) 1§ %; EHEOTHLER, FRER, vold7. No.ll
910—926 1954,

(20) Gesell, A., and H. Thompson; Learning and growth
in identical twins : an experimental study by the method
of co-twin control. Genet. Psychol. Monogr., 6, 1—123,
1929. .

1) HEEkR; ECLEEROAT, FH OB, 102
—112, 1953.

(22) Dusenberry, L.,; A study of the effects of training
in ball throwing by children ages three to seven. Resea-
rch Quarterly, 23, 9—14, 1952.

(23) Goodenough, F.L.; The measurement of mental gro-
wth in childhood. Manual of child psychology, 2nd ed.
New York, Wiley, 459—491, 1954.

(24) Bobath, K; The motor Deficit in Patients with ce-
rebral Palsy. /NliSZ3EER, EMZRHR, 15—49, 1970

—291 —



