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Li2T B, BRIZIE, ) RAEFTELSFHbn Ty
LFPFEBITICE T, RX=VF LT RIDHE
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Table 2

IBITARL LT RADRMOFREE

2= F T ROFEEHE & SD

() :SDMM)

MA (%)

3

4

5 6

141(15.08)
149(26.01)

AT

Nor ey

138(17.18)
137(15.68)

122(16.20)
125( 8.85)

125(20.73)
133(19.83)

128(23.17)
110(27.38)

N Y

MR s

127(15.67)
148(35.43)

128(17.49)
117(38.47)

119(15.10)
111(29.98)

m. # %

1. R=VFIL - FR

=Y FI e T RO RO & L Tix. Nor #f
TIETMASEPER DL, Z0®BLTNLT OELI LD,
MR BFETliE. Nor BEIC AN T REIIC R0 0B LA,
MA4 %O FHH+F7217 132 Nor BED MA3 /& & [H U &
. e T 5 7o (Table2), RICFDEEE
. 3ED/—Y F T o EOBIEIZB T B EERD
BAKEBR/NDOEDFETHIZ, Nor BEOBITTIE 1.73
~3.00. FHHF T 1.82~4.73. MR D H17 T3 1.55
~3.55. FIIF T 2.18~4.64 TH > 72, Nor FED MA6
% & MR D MA4 KO FHF B NLE D ERA %R
L7z, @R LTLREL/ A=Y F L« 7 2Rl
ETE T,

2 . FEHAEERI O MA (2 & B8W

7. FEATX 2 £ COEBMPEVERLTWS
L EVL LIRS AS Nz, D F D EIHEREE
il & [ HARF O B »E] CHEM 72 5 72 0 T LUTRIEA
B A2 R ATV 2 &z LTz,

=V F e T RO T0%T > RELICHEEAL 7
N—7r130% T > REFLICHEBEL 72 7L — 712D 0w
T. Nor MR #f & b 12, & MA I & ICRIAREE O

FEHEC DV T tRRIE X 1T o 72, T ORER, 517 130%
TrREAE, TR b WERICEEESASNE

MmolzDT, —HEIC L THERZMEBL, UL, &
7130 7 > K12 DT, Nor B MA4 & T (=2
636. MREE O MA4HE T t=2.721. MA6 % T
t=2701. b2 df =9, p<0.05 THEZENASN
FOTHROERIIBLTERL 2L TIEARSRL,
Table 3-1+2 1%, FEHEERIIC DL T 7 > KB DOH
Ex REE (Nor BEN MR BH) X KIGE YY) 7 14 GBITHF
) XMA (35 4 5xd 5 Xt 6 %) DB s
Thbd, CHCLBERIETES ) 74 £ MAIZBWLT
FHENH SNz, F 2T, FRZHIZOO TELER

L7z,
1) [EHARERE D MA 12 & &0
D HIT70%7 > F ot 2 [E R O MA
2 & B FEIEDE D

Fig. 2 »»& Nor BED MAS & % T3 [FEHT % 7 A4
PMEWZ Ebhd, Fho MA6 K Tl ABICHE
LTw3 (t=6.760, df = 20, p<0.01),

MR#TH, Fig.2 #4252 MAMNKEL 2312
LT, AHARERI R < 2 2 AR F S AHUL 5 o MAS IR
& MA6 ROMDELHRKEWLY, HEEFALNR
oz, MASIKTIZ 1 ARV TIZ L A Y BREIET
X9, MA6ERCHEIBAL T 2 5HEIZFEE 498 FC
50% a7z o Tz,

@ BT 130% 7 > Fioxt 4 2 [EHER o MA
W2 &2 FEHED#E

Nor B T3, Fig.2 2 # % = MA4 55 T FUREE
W7D DHEEHIAITH D, 720 MAS R L 6 DD
BN, 0% 7 > ADEHD LS IcKRE A5
N7z,

MR ETiZ. Fig.2 /2o MAMKEZL KB I2Oh
T. A AR 25 2 b b, MAS~6 & T
ZAEWRE O, HEAZA SR 572,

@ FHF0%7 > KiCxtd 2 & BIRE
2 X B EEEDE

Fig. 2o, NorBETII MAMBKEL B BIZDNn
T, FAHEEARELS 22 2 0bhb, MA3KRTHHE
HITx2H, MA6RTIRIMUERIBILETS 2 &
MTETT, $720 MA SR E 6 OB TEWLIK

L HEEMASRKT: (H=2304, df =20, p<O0.
05). FHFICL2EBOT > FKICHT 2 EEIZ. MA6
RIZE B EIEEAYTET O,

MR # T3, Fig.2 #4254 & MAZRKE L 25120
T, AR R < 72 205, MA3~4 R TOE LY
KEL MAI~6ZTIHEOLD 72, 272, Nor
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Table 3-1 EBWL 7 v KiIZ DWW T OREIERI D

TEIED 3 BE O I

- FIEEE K

Table 3-2 #H\> 7 > RIZ DT ORI BARR 0 11
D 3 BE D 5B T

FHA OHEE CETS g

AR HEE CPETA

TR I~

z B SS) @b (MS) A (SS) (b (MS) F

A Bf 0.09 1 0.09 0.257 A Bf 1.31 1 1.31 0.992

B KE®E5) 54 49.52 1 49.52 141.486** B RKicEs) 74 17.45 1 17.45 13.220**

C MA 88 .78 3 29.59 84.543** C MA 62.84 3 20.95 15.871**
AXB 0.41 1 0.41 1.171 AXB 0.84 1 0.84 0.636
AXC 8.54 3 2.85 8.143 A xXC 1.77 3 0.59 0.447
BXxC 7.86 3 2.62 7.486 BXC 7.60 3 2.53 1.917
M= 1.04 3 0.35 |oE 3.96 3 1.32
= 15 156.24 15 & K 95.75 15

xx p<0.01 *x  H<0.01

FECARRIC MAS R T HRIEAT &, MA6 B TIx 5 7
MLUERMT 2 2 enTa, LarL, MA4-5KT
Wd Nor#f &L D b RWEERE TH o 7245, MA6 KT

LHEEICIITE TR oz,
@ FHF130%7 > Kot T 2 FEEEER O

MA T & 2 FHEDE

Fig. 2 7» 5. Nor B Tid MA3 « 4 3% Tl B BRI A
BV AS, MAS A S 6 R TITR X 2@V % A [
RREIM R C 2> Twd (t=3.230, df = 20, p<0.01),
ZL T, MA6 K TIZ ) 8.94 By EIIHT = Tuniz,
MR BTz, MA3SEZ T Nor B L [EHEOFE W
% A7z (Fig. 2)o #72 -> Twizdid . MA3 # T MA4
RO L RIS ELS > Twz 2 & TH 5, MA3
R 461 M LREMIL Tuioss, MA4 R TlE Y

238 TH -7z, 512, MAGETH. [AHIL T 3
BRI 759 M Th - 72,
2) 7T EREEBOLT RS
Hu

Fig. 2 OFHF L BITIC L 20T >R (OX—v F
W T URDT0%) LEBEOT E OUS—=VF e T
ﬁ@BW@KﬁW%H% Fi % A% & Nor B0 F
T & MR BEEOHITTIE, I EIZABRIC. MA AKX L 7
BlzOoN T, @ﬁﬁﬂ%ﬁiﬁ#% {5 Twiz,

L& L. Nor D447 & MR BED FFTlE. IRD
XD BRABEEENA SN, Nor BEO MA3~4 R ODHB1T
WCBWTIE, bFeEnEn T v B 2 [ AR
MEM S5, MA 6 TRV 7 >R+ 2 [EHAS
RIWEFELLRLS R >TWw3 (t=2376 df =20, p<0.

7 % [ R O

(%) £ BFTI0%T R
o 2 () #:47130% 7 > %
i 7 @ FiHF0%F A
i & o O---FIFI30%F K
[ ]
L “//
I a
5 / &
jm]
N /71 o 2
L / /
- ¢) -
S—" _A/
0 T T T T T T T
3 4 5 6 4 5 6
(MA %)
Nor ¥ MR B¢
Fig. 2 FIHARRIOMAIC X 2 FHy(H
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FERGRE RSB T AR L T v RAOREEOFE

05)

MR EOFHFICHBWLTIE, #He T > RICHT 2 H
HARERTAS MA3 % & D MA4 &35 <. MAS~6 & T
El{#oTw3, MAAIEOFHTFIIBL TIREEE
MH S (H=3239 df =20, p<0.01). BT >R
WZxtd % EIHARE R DIZ 5 AR o T,

3) RIGEY U T 412 & 2 [EHAEHE D&

Fig. 2 %17 FHFIC L 2 A HAFM 2 bk 2
L. B LT TE D FTFOANROEEEZ R L
7o B MA4 R & SR DL T > Riz BT (Nor Bf
DO MA4RE t=2.619, df =20, p<0.05. MAS & t =
4.064, df = 20, p<0.01, MR 8D MA4 & t = 4.170,
df =20, p<0.01, MA5 & t = 3.082, df = 20, p<0.
05). £72 Nor B MAG6 FEDHE W T > RIZBWLT (¢
=3.774, df = 20, p<0.01). MR #¥D MA3 K DH >
FrARIZBWLT (t=3504, df =20, p<0.01) BEE
PH STz,

F7:.Fig. 2 2% 5 & B7C & 2 [ EAREE MA S
RETHEHLLOR TR 55, FHTIC X 2 [AIARREIX
MA4REEBE 2 LR %2 WD EEDA SN,

3. MA. CA LU IQ I & » RIHARR E L

Fig. 312, CA I L 2 FEEHOE A2 A7 DT
%, Nor BETI3. CAnKEL R A Icon T, [
BIMEL > Tnada, MREETIZ —EDOMEMIZA S
nxnrotz,

X512, MREEHIZD W T IQ T & » TIRIMARFRE % &

(%)
10 — .

\

E
AN
DD o\\
o

THASE . Figd4izmdTe8h, 2L 1L Tid. MA &
BB A STz, Lo Ly IQ70 & DT« F43F
EH130% 7 Rz BT, IQ AiE v S [E EARERT b
RO RS 20ET s Aol

v. % =

1. RX=vFIL-F R

=Y F b e T RO IEOHE TIZ, BEKROE
/NS BEELLLOMBES NI, 7277, £30%D
7 rRICEHIE ¥ AETIC O X T 15 MREEE S
¥7:4 (Fig. ). 2OF > REFARTHAS &, HAFZ
FEAS woE Do N2 @A SN, DED,
130% D 7 > RICREAL 702 D “L@OE K" 13/ 3— Y
Fe FTURLIODEL LD, T0%DHTITELS K- T
Wiz, BB, EBETORRZOEEDOES " H =Y
TN e TURNS EORERL N AEZEREE L TH
% L. Z0EE Nor BEL D MREDIZS> R E W,
ik, MR OITE A I TR CERERFIIAA S
NPT VI LIZEDZLDEHEENS,

7. MR BED MA4 RO FIHF D/ S—=Y F LT >
RHif & LE X T o7z, MR BEED MA4 R T 3.
MMI160 LA EAY 6 A MMI140 LLTF A3 5 A & Kl iz 53 h
NTwbd, EZFRA96T') X, 35 FHEELOLERE
OITN 7 o RPFEL S HL, TRERERESEICHEL
TEEENI =Y F Y T4 EBBROTTEZ TV
2o 8=V F e T RS ED MR Tid, BE#ERICT

A EBETI0% T R

o [ BTI30% T 2R
@ - FiaF0% 7T %
O--FHFI130% 7T » R

o~

Nor £¥

Fig. 3

12 13 14 15 16
(CA : &%)

MR %§

[FHARFE DO CAW £ % FEE
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i1 - EAEEE -

LETHBENTUI 2D, FEZ2 FIITEL CTL £ 5 1Em
DIHST, THRUT, FZZIR(1967'9) e L 72 £ 5
WEE L hhb o> T, 4RICEB T 2R E LORELEN
STEAZENKELRZ2LDEEZD I ENTES,

2. BRRECRA

FIHARERE X, R L T MA KRS R B LR A
LAEA A S A7z, Nor BT, MA & CA 23 iE—
HLTED . 3E»S 6 RICHT Tk, BEIRRE &
FEREEDFRENE L WIFHICH B L W2 B, MREET
b, MA S IQ WK XA 2 Do CHEEAREE S E <
oTWwb, L L. CA TAHLEEDMEAIA SN
wrotz, INHDOZ EIE, RHOFEZEZCA LD
MA, D DS FEZICREINE 2L bh b,
ZAUE, LR (1985%) oWfFEE b KL Tw 3,
MA T RO FEEE A5 & Nor #d MR B b
HOTF o ERBWLWT VR IC3ETCRIBTXED,. T
T TR 6 THFEICR S, MASE S EBT XA
% XS Z kid, Fraise (19822), @ L (1985%). o
i (A971%) s OMmE L —T b, L, BTk 3
FIHADHESIZ 2 51213, X o0 BN, TERMBIC R 5,
g/, 1QBELTH, CAWEBEHNT >R
% [FIHARRADEL < 72 2 HIA S A S L7z, By 7 > RIZ
3R E ATIC L B EIE. & D #OAIHE & EE
P ZLTIDELOHBEALEET L2012, &
BOFELEO»rLb) 8 FEZ R Tdhs k&

FREF R

3T b &, DO ERFAFFIZT S Z EANAfRE

Wb b A S EHITE S 0wy 2 EiF Bak
MOEEbLEDLEVLD OO EAZAFICT A I ETH
L,3MEWVIFEIE, )V XAEBIICBEWLTH, AFRD

Wﬁ%ﬁﬁb‘%npéﬁ@ﬁé%ﬂﬁbfébﬁ%
ZENTEHRDL LWV —DDFEOENEES S &
o TnbEWnZ B,

5T, MA3~4 K, 5~6 MRS B> T b By ERHR
EWEZ 6N,

IR L 72 & 512, MR BED MA4 %0 FHFI2H 0
T, 7RI L > THEIERICE A A SNz, 2
. MAAEASE LT > RICEBRWICERIIIL &5 &
T AMEAS AL, MAZE TIEE T > RIiZEIHIL
PTOLHEANASNSL I LICL B EELSN D,

D% 0, MA3 R TIRFEIERIE TEth 723, BT >
RORBHF I L GEEFEFHALTLE S EEZon
%, i (19719) X, HO T EAOKIGE T2 X
DHEYFRERIC X 2 57z tempo /R ETWL 2 &
SHPDIEBIEETORSICRIGELRL T 5720
THD D e FNH, 5 FL oI REE®SL DL
7ztempo Y E 52 5T, FHixtempo il k> T
2V PR RLLE 6Ficb L, bokdbEERRIEOHS
MTEBLEIICKDE, EvoTwd, 2D i, K
HsEDERE b —HT 2,

R (1984%) OFFE T [AARIC, (KFEENITE T >

s>, R L TEOKELERL TS, Ll 17T
(F) A ITI0% T 2R
10 (‘ [ #1T130% 7 >
L @ FiF10% 7T >R
/" CFIATFI30%T LA
L
s - ;;X{:i>xﬁii/
0 4ﬁﬁj
T T T T
20 29 30 39 40~49 50~59 60—~69 70~ (1Q)
Fig. 4 [RIHABEMOIQIC & 2 FE (MREF)
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RS R B 132 R0 5 7 v RAOREADFE

BT 2RI T 2 ERED S T 2 R II xS T A B &
D mazZizashnn, ZOMERIE. EFTT
bivzzz e kv, A X2 ERABERBENLIZOT
anwnrrEZ 5, EFBRIGHTIE, BENRICK S
DTHEBRTE2ET LHETH S,

MA4 TR T > KRAOREFAME @D 22 < 7
D, BT RIZHL TERCHBT 2 28T
5 £ DD EFEZ D, I Pk FRIL -/ AK(1983')
&, Nor DIHER T OERE» S 4KEIc>WTr #
NETOEBZEBRBOS BICKINL TWLREEE T,
------ EHRNCHECEDLE LD LT3 L A% bL
TWwad, EHEL TS, HOT7 o RicL Tk, &
bt Lo LT 50, RBEOMBAE 72 010 EENH
BOEIcEbahoz &2 o505,

MAS~6 & Tld. 7 > Rizxt U T & IERE [E)H
MEL L TEB LIk 3, £/, Nor HOBTT
. BT R L TEAEE R EZ A T3 53
T > RIZHL TIEAEREIZAS LR D57,
MA 680 7% 3 L « SBODM 7 > KR O [F B RER]
DENHEICHE S, CHEFHTICB T % MA3~4 5%
THSNILD EFRBRIC. BITICB LTI 2IRENT
BT RO L TESNAFRIN TSRO 2 L &2
S5ib, MREETIZ, Nor# &8 L MA T, R
b LRESIDFRFIE VL H L0, FREIEA
BIT3FEHADPRBOLRENH L7207 D», Nor D
X O mBEE R EEII A S NS5 T,

3. RIGEZ ) 714 & AR

FHFEHATICL2ABPEROEBEV I, B L
(1985%), HEE « KR~ 74« B EF - A - BTl (1985%)
F-HEF (1984'2) L[ABRIC, ARWFRTHLHITLD B
FFIC L 2RO E > BEWERS A S 172,
B (19719) ROV R ARISHE &S 2 A HEEL
T. BARWNAROL 2 WRFMEERHHE T 2 L %
BEL, BRIy v E T R2HG, XD AER
BETIZ. FOME LBETORIC E ORI BEFR
MAD ZATLESD ZenFHaNE, ZODFHT
LHATORMR OB E L TERbDNULTERL EEZ S
hz, 2N 5HFE-EF (1984'2) 13, BEOHKE L
BORZEOHED T & EBHEREDOEOLTIE AL
D EFEEL TWw b, EBA982' )1, HEEHEEED FE
R S EAN e HMEL . MBI BRO EE» ST
BRI D &b EAIMEA S DL 3L FERRO
Fhgs sanmL, B e okES Bk« 75D
I EBIEMNIL A TH B LD, B (1984Y) 1%,
2 W S RSB TICRABRD IR /S5 — > Y

Bha X3, TRUBIC R 2 L BITHRE N
Lo THLHME Y — 2 IZ T XNTHEARRIZ RS &
Ve ZDIZEDSH, BT EZHOT VR EELT
AT AR, 3RS TEHRDTH, TR
RSB WEBEIITE L L0 idnshneErs
nd,

MR ED CARIZLAENTRULETH B 5, BE
(1982'0) (MR DT 4347 % 5@ L CTHATRERE IR T
MH SN FH DB/ XY — BB D /3y — >
CITWL 3 2 E2HEBL T3, #L T, MR O#FF
BEEEDIR T OER & U THTHER & R EEH* H
FTwb, Fhid, BT X 2 ERRID CA T3 —
EDOHEAZRE T, MABKEL RLZIZDONTRL &
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Development of Synchronization with Specified Tempos in
Children with Mental Retardation
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(Oomiya-shi, Saitama 331)
**Joetsu University of Education (Joetsu-shi, Niigata 943)
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The purpose of this study was to clarify the developmental process as a result of which children come to regulate
their actions in relation to specified tempos.

Forty-four children without disabilities (MAs from 3 to 6 years) and 44 children with mental retardation (MAs
from 3 to 6 years) were instructed to synchronize their clapping and stepping with two specified tempos. The tempos
were decided for each subject on the basis of that child’s personal tempo. The personal tempo was measured from
the child’s clapping and stepping. Children with autism or Down syndrome were not included in the sample of
children with mental retardation.

The results were as follows :

1. Each subject was found to have a particular personal tempo.
The ability to synchronize actions with specified tempos improved with increasing mental age.

Remarkable progress was found between MA 3 and 4 years, and between MA 5 and 6 years.

Eall

Improvement in the ability of the subjects with mental retardation was not related to chronological age, but was
closely related to mental age.

5. The ability to synchronize with specified tempos by clapping the hands was acquired at MA 6 years, and by
stepping, above MA 7 years.

Key Words : children with mental retardation, tempo, personal tempo, development of synchronization
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