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A Factor Analytical Study on Balancing Coordination in Childhood
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Abstract

The purposes of this study were 1) to clarify the factorial structure of coordination concerned
balancing performance in childhood, and 2) to examine test batteries estimating each factor. Total
of 22 test variables were administered to 234 kindergarden children. Principal factor solution and
normal varimax rotation were applied to the correlation matrix which was calculate with 22 test
variables. Then the following 9 factors were extracted and interpreted: 1) Coordination for jumping
and agile movement, 2) Coordination for stand-up-movement, 3) Physical factor, 4) Coordination
for body rotation, S) Coordination for keeping posture balance in rotation, 6) Locomotive co-
ordination, 7) Coordination for keeping posture balance at standing, 8) Coordination of trunk.

9) Coordination for forward rolling.
The formulas for estimating each coordination score concerned halancing performance in child-

Swerersite of Tsukuba, Institute of Health and Storts Scivncee, Netliccrissicir fruiiai,

NI | -El ectronic Library Service



Japanese Soci ety of Physical Education

198 AEME B2sX%k W35 RSS2/

hood were devised as follows;

SF1 =24X,, + 0.8X,, +0.08X,, +37.1,

SF2=0.8X, + 03Xy +39Xy +21.7,

SF4 = 23X, +3.8Xs +6.8X,s + 320,

SF5=36X, —04X; +04Xy, —03X;6 +2.2X,3 +27.1,

SF6 = 0.02X,4 + 0.2X,, +0.001X,, +42.7,

SF7 =2.1X;4 + 0.7X,¢ +0.02X,, + 38.7,

SF8 = - 0.03X4 + 04X, +09X,5s +0.01X,; +0.3X,, +48.6,

SF9 = 2.0Xs +0.2X;3 + 04X;s +23X,6 — 0.001X,; +1.0X5 +15.1,
(SF3 is omitted because of physical factor.)

Note; X, = Body spinning, X, = Jumping up with feet touching hips while in the air (a), X; =
Jumping up with feet touching hips while in the air (b), X4 = Walking straight with eyes closed,
Xs = Forward roll, X¢ = Three step turn, X, = Leg raise balance, X4 = Standing from knee bent (a),
X, = Standing from knee bent (b), X;o = Jumping full turn right, X,, = Jumping full turn left,
X, = Walking and full turn on the balance beam, X,; = Feet hopping, X,s = Fect balance on beam,
X,s = Side roll, X, = Foot balance on beam, X,, = Stepping stone test. X,4 = Standing up from
lying prone and dash, X,o = Shuttle run, X, = Single leg hopping, X,, = Height, X;, = Weight.

(Osamu Aoyagi, Yoshiyuki Matsuura, Shinichi Demura, Muhammad Anwar Pasau,
Takashi Hattori and Kiyoji Tanaka: A Factor Analytical Study on Balancing Coordination
in Childhood, Jap. /. Phys. Educ., Vo. 25. No. 3, Dec., pp. 197—206, 1980)

N - - -1

TR FOME S - @CET L M7 A b
1,180,090 )p GO EL & o S EhRE Y o L7 A
AT DRt (A F T SHEARE
TS, LHLAadRELICOFHOM
FiA P P15 T S

MNLEG YWD ETE 1w 55 )), BEEEN,
T8GE)), SHKWMES), EE GESD, BRI
WA, ERfE I DERNIOMEIhIcLDE
£, R0 BWoLa, vkdsk, #))
({i), £ D&, Vrikalh, Wb, LWD
WA, ViR, B D), £00%, S0k
T, WFEACKHISRIO T A PRIHY ER L T W
%

o, b el Mk ) oM RF A V-
@l - wdett - g - LIRMEER, G 2KD
FoAR AU AL To L o D ERH L
P LR E, Rk

e T
JoEy PR E OV,

PR & O, s — L B B ok, T
Bz s wADx, LOBLSCY, TRk
FWMRRIG, © -y MBI LRI Lo &
i) THi.

M (s E 610, e e D PER S S 4, E 2
FLREYERMIETHD E VLD, Lo TART
WO MK >0 T, R ERERNC S+
LHMBINTONT, OO 2 H D s
L, %201 T 585 A~ b k52
ERHEME LT, TR A PITO R OWT
L, SRR ORI T XAvTu D B
EBOBNOLGL AL, T ECOHLT A+
PRI & Lo L TR PR Aok L e

2.8 R 5 &

Afbsees, SIS A o NG HEbI W R &
LN AMg Lo, U3k 127+, oW
1077, o 2308 20 @ il peoge b s it =,
10784 9 Jf12 - 10 - Litd, 10H16 - 17 - 19 - 2001

NI | -El ectronic Library Service



Japanese Soci ety of Physical Education

w, fih 2 RO EGERICIRS T > WM H DR F 4 K5 199

KEBINHERRY D IR,
VREHDOBEEHE
PLRABAICOVWTRBLOMAEC X - ThA
BEMER L IR TV 5. F L, KB LW
[AEH L Vbh 58N KARNBSIRBRE
OBATCSB), BREAYE THEHZEYEY =V b
r—ATHENTHS], PV [HRERD S
Ay~ FiifeF et s ERESHEy — 7
RURMMBHE, — 7 Ch s ] Liix, Bl
3 MBUEBRUEADBYH-L T, —o0D%
& ¥ o 2R BB AY YKL T A8 AT
B DA TWA. M HIEMAD, ®WE 2
ThEhOUBIrOABRNOB|MET R EL T W
5. LOLBRAETIX, IRINLEBCHEL
BEREN IR TWB EBbhiv. XsT
AFETIE, REOELLEVRE 2 A E T
5.

25~ +VEA

7 A PHBOMAKZ, BEY, BEW ¥EBEKC
L, 2> Gallahue® 0 hIROBE DA 52—~V %}
e, FROMENCME T5LELbRSER
REA—~VERRLTBEER:. ZhbDF A
HEYES, #E2ERL o /MIKCEBL o2
b, IHLRRD[EDW TRNsEhi.

1) BEENE-C L.

2) YRIEL - THREBINIERICAHEDS 5V 2H

BTEionC k.

3) HhiXMH)EAETCHS - L.

4) AICAREY*ERLTCRAELTWB5F A ME

Banfcwz . )

5) ¥MELARKY LD, RAROKHYRE

T530.

6) RMELAMET, FHCEHOBEREOHE

N THHZ L.

eril, VEAS VR, E—RARRLY, 84
LhHRER, BRIV, AFoEV S« Rp—V
*TAMCOWTH AEEX TRV EZEBbh
e, LA LA, g4EZB2—~vEE
DIDHRFETHLONBID, EROFEHIZL
ROBELERAZ—vE EHZTWEHEEXD
5. XoT, {BEEMEVC S 2hbbITAR
TEDMEFB E L TRAERI.

X, EHER, FHABcREIR L #L
DAY 2~V ORBEHEHE L TWHHEB L
2% XoT, ¥HAGYMOAR 52— LK
HMILTELDET, EMEXWERECANT
EgTrz L.

EHK, (kBLEMBEHO—EEKTH 5 B H
b, TOBRYRMB{THIRTTAEWEELD
ha. L, 2030 EEKESWTitdT
LAl IR T eV, Lens T, HRH
DORE, RUFHMICERLTER TRENL 510
B, WEAHMT X D ERO-DHICITHREL
BELEZONZ2ENLEB OF A VEBEVNL
ry (AR

BROCREHF AP ELTRE - Efixhi:
DI, XKO20EHBOEABRRT A L BE - &
ED2RH, H2HE TH 5. REHERU M
LELERIKRL L.

BEEITA—BF A VEIDF— 20 8K
7 b product moment correlation, —F GRS, K
BMLORDI. B2, KEIhi-7 A DY
1, BREZRUVEBRELYRL-3DOTHS. &K
3RMETHERLAbDTH 5.

BHmE

R4, HPLIc-I-MMEYBLE, £45
KRLI-DTHS.

(A% DHEE T

AR HomEE FrItoWT, BFIMFOIT
B2o32EAMENDY. o¥ ) BEHFEFA,
—REFEBRFEERET 7N, BEEOATF
ETNTHD. FIBRDOZ LK, ZOHEBEOBMREL
KEBELILEFVIMILEINTEDL T, 2 TH
BLIcREZRRBHiE, Nicks and Fleishman
2, Cumbee?»® 3, 5\ X AN © [FEHKIT,
o5 AR 2~ O I HECBEST5 X
57— MM LERDZBERILR] 25,
EHLXHTHSD. Xo TEARRTIZ, Kr—KE
FRUBBNAFYREL W BHEFETAYR
AT+as.

RAENOREILY - TiL, XKOFMETEDLN
. Thebb, Bifhic 7 A FFEARCOWTE
HXhr-mpEaFacitEtd SMC THEL, *
HFmriL, 8o6h7-EFi73lic Normal Va-

NI | -El ectronic Library Service



Japanese Soci ety of Physical Education

200

—

[3\]

11.
12.
13.
14.

15.

10.

. BRI T LU a

. WERBEFESL b

. B LERST

. | =

LR — e A, T

g —

. ViENS o7

. Bo&ub a

. Bo&iub b
10.

A —EfEE &

E—RAkEL T
SEHEH LA
mEE S

ETL YA

A B

hEXHIE B2k F3H5 HNS5SHF12H
®1. AEAB, AEHERCFE
A VR - S, SR S

BRTOEFLYBIAD, FORYME LT—EHETS. FREAHTLV. HROKA
BiTEbh T, MENRLIC—BEELTWA2%S5. 0°~180° DM THEENKILD
WABSIZ 0 2, 180°~360°0MiL 1 A, T TEALPAIR2A.

BRCEBI S » v 7L, Brihd CHEYBHI DD 5. HERTRIKO0RVEIL
04, BAMIKHS M- TOVKHIRLA, LR TELKIZ2A.

ADREMATY v v 7hicEr 2EAAC. 2@EELTEARN-HROA LE
TARLMIZ1 A, 2EELTEEFIR2A.

@30m, EX3mo5 4 vOhriRSGHEFTCEN LELTHEL. FAHRELIKS 4
RS ETCOERYaE TERTS. REE TITUZMKIR300LT5.

2. b HIEBIWASOREO LR, SRIHMEI BT VISCHETS. TEhHIA T
2o hiX 0.

1 OB s —7 Ve ERYORTHEL, BRTl>2>3 ¥HRCKAT—
BT 5. DO, REN Wh, K OS4xHTOT, ChitdbeTREBARR
&Bhdk&kb.%—ﬁwlﬂﬁﬁﬁm%hﬁ%.%n&ﬁﬁmﬁmgmﬁmthﬁ.
A1 H8Fo5260T.

Fig. 1. Three Step turn
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Fig. 2. Stepping stone test
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Table 3. Correlation matrix.
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
1
21.240
3{.210.373
41.118 .163 .137
51.206 .173 .201 .125
6 |.443 . 231 .243 ..178 . 247
71.150 . 163 . 205-. 095 . 110 . 230
8.169 .172 .372 .249 .156 .274 . 189
91.185 .188 .195 . 201 . 159 . 145 . 204 . 498
10 {.250 . 261 . 283 . 220 . 250 . 252 . 243 .303 . 300
11 |. 267 . 250 . 268 . 229 .167 .276 . 171 . 241 . 280 . 446
12 1.278 .271 . 224 .298 . 162 . 282 . 127 . 253 . 239 . 313 .348
13 {.232 .278 .303 . 144 . 243 . 291 .118 .247 . 289 . 382 .375 .304
14 |.185 .176 .223 .059 . 112 .194 .054 . 213 . 229 .191 .211 .195 . 256
15 ].172 . 147 . 156 . 160 . 182 . 219-. 165 . 170 . 117 .163 . 158 . 229 . 168 .191
16 |.247 . 245 . 306 . 097 . 096 . 263 . 059 . 243 . 234 239 .304 .277 .293 .234 .200
17 1.224 .229 . 251 .284 .227 .244 . 216 . 227 . 187 219 .199 .307 . 250 . 238 . 172 . 270
18 |.271 . 318 . 319 . 157 . 208 . 314 . 256 . 195 . 215 .342 .337 .336 -309 .204 . 170 . 255 . 265
19 |. 187 .220 . 257 . 163 .207 .227 . 176 . 212 . 279 <271 .296 .309 .317 .201 .174 .219 .170 . 275
20 |.229 .243 .312 .146 . 153 . 236 . 140 . 351 . 273 - 314 .311 . 191 . 321 .195 . 207 .174 . 280 . 242 . 285
21 {.239 .249 . 250 . 150 . 162 . 266 . 135 . 131 -204 . 360 .277 .330 .276 . 187 .167 . 219 .217 . 277 . 235 . 264
22 1.244 .195 . 249 . 140 .078 . 244 .094 . 113 -172 .189 . 217 . 215 . 215 . 166 . 150 . 114 . 205 . 187 . 318 . 189 . 474
Note: 1: Body spinning 11: Jumping full turn left
2: Jumping up with feet touching hips 12: Walking and full turn on the balance beam
while in the air (a) 13: Feet hopping
3: Jumping up with feet touching hips 14: Feet balance on beam
while in the air (b) 15: Side roll
4: Walking straight with eyes closed 16: Foot balance on beam
5: Forward roll 17: Stepping stone test
6: Three step turn 18: Standing up from lying prone and dash
7. Leg raise balance 19: Shuttle run
8: Standing from knee bent (a) 20: Single leg hopping
9: Standing from knee bent (b) 21: Height
10: Jumping full turn right 22: Weight
Table 4. Sample size. Hl EMBEL L. :
" AGE (YEARS) | BOY | GIRL | TOTAL F3: frBELARCHVCAHLRL TH D,
A - T BB LRRLL.
4:0_4:5 6 4 10 F4 %54+ A=V I ERA)— AT v 7
4.5—5.0 24 24 48 c F—VREVAFREZRLTEY, [Ekch
5.0—5.5 29 23 52 THRES] EMRL .
5.5—6.0 29 | 28 57 -~ F5 BiFiva . bemWANRYRLT
T N W B0, THEPOBEBRIGCIT MES] LM
127 | w7 23 KL 7o

F2: 860> uybE R ECCHE VAR
BEYRLTWAS. HRECXD S, FHOE-X
B X, TR RPN 7, Y

F 6 : B2 < Litik$i7, FHE EHES,
AF 97 e Ab—V - FAMEVAREYRL
TWh. ZONb $4F 1 @k, I oR
Mg, 1O i, Sofigdir, 4y
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Table 5. Significant factor loadings and amount of contribution.

variable factor
1 I | N v | i | | L | X
1 . 490
2 .395 |
3 . 493 :
4 . 486 !
5 -. 356
6 .545
7 . 541
8 . 630
9 .557
10 | .499
11 | .506
12 . 369 ;
13 | .395
14 .329
15 .355
16 . 341
17 . 352
18 | .313
19
20 .322
21 .552
22 .582
C {1.300 [1.246 |1.101 |1.035 |0.876 |0.733 |0.571 |0.512 | 0.39%
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Table §. Selected variables, multiple correlation coefficient and regression coefficient.

variables R regression coefficients (H-score)
F1l} 10, 11, 12, 13, .66086 | 2.4X,0+0.8X;+0.06X3+0. 08X ,5+37. 1
F2/, 8, 9, 20, .73722 1 0.8Xs+0.3Xe+3.9X20+21.7
F 4 1, 6, 15, . 65161 2.3X;+3.8Xe+6.8X,5+32.0
F5 2, 3, 9. 16, 18, .59306 1 3.6X2—0.4X3+0.4X9—0.3X 16+2.2X 1s27.1
Fé6 4, 12, 17, ;. 60828 | 0.02X,+0. 2X124+0.001 X 7+42. 7
F7| 14, 16, 17, | . 48287 | 2 1X14+0.7X16+0.02X 17 +38.7
F8l 4, 7, 15, 17, 18, .64048 | —0.03X.+0.4X:4+0.9X,5+0. 01X 124+0. 3X 16+48. 6
F9| 5, 13, 15, 16, 17, 20, 3 . 43127 l 2.0Xs+0.2X13+0.4X15+2.3X 16— 0. 001 X 124+1. 0 X 20 +15. 1
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