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IZONWTE LR DT OLEMEIN RS,

3L, EL - 20 R A b LIC, ERBLINTEaA—T 1 x—a VRENMND ER
NELEOTHIEL L, BEOFEZMENICIRZDZ L ThoTe. ERD OO, =
F—=T 4 X = a VOREGWREIORZHRLIZ, TREXZ D ZOOEITRIND W
FIEBEIORFENH O E 720, ENHIEFEANT AR &Y X AE XL BT o iR
HThot. MEITHLNLKRIL, Meinel 5 (Meinel & Schnabel, 1987 #?5] 3R
1991,p.420) DORFHLEZ FEIET L5 —>DfEREZFEW b0 L Bbhb.

IHIZ, TNOLOMPEDL VAR EORORENS, FIRRELT7 LV —T LT 28D 7
=TI S, ad—T 4 X —a VRO EFEEMET S Z ENFTRE L A
S, TNETORELEE 2, EBRCFIOEEET ANV ST 2R T O, HiE
BICF ESDOBHFTEB O ERELZ EO LI IHET L LN TE 200, HEET VO
EH AR OW TIRETI CRETT 5 2 & & L.

2. Shilick T s a4t —7 4 32— a VB OWHEETT VO T aENE

— NN BB O B R R R S —
5.2.1. HIH

T4+ — AT b— b W CRBHIEE R SIS D %EM - RERELEHER I oW TS L,
BOoNTEAREZEOBEETT VIZH TITD, T+ OHHEROFREFEL &0 X 5 I
BTHZENTELON, EFVOHEAAREEICOV TR 5.
5.2.2. WFIET7IA

FrIESIAL R O BB BN R R 2 M T 5720, 74— AT L — b2 HWERK 1B &
WEEF LA (Center of Pressure ; AT, CoP) OFHHIZAT 7o, IREICEHE S V2K
KOO EIZ, FLEEEZWTELONERET LIS ICENLL, HEEOEGKE &b
260 DR ITEB L CoP ZFHHI L7z, HIEE, 13 fT7D0HE L.
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5.3. A —F 4 X — 3 VRES DI R A R TG T T L O3 H W Re M o #R
AF—=T 4 R = a VRENOEBBHRELFEST 28O I N —TR TR T —2 D
fRMTRE R A L. MTEBOA a7 27— THE L THD &, WTFhofTE
HicBWTH, LTI NA—F20RaT7 iMoo s/ v—FLiti L TEL, Zv—7F20
RKRBITERREWEMEZ R L (Fig. 2,). MEE T VORTHRENLOT DL, T —T7 2
P TR, =T 1~4 bREMNRat—T 42—V a VEDMELS, ZOHFTY,
TN—71E 2%, W7V —TLbRENRIA—T 43— a VEHCMA, NT7 A

ROLEITENWTL—TTh 5.

* * ]

12 [
m Cop_25

MTTET

Group_1 Group_2 Group_3 Group 4 Group 5 Group 6 Group 7 Group_8

*p<.05
Fig. 2 The standing postural control score of each group

FRICH b bT, EOLBRIGEVWR AL E WS 2 &iX, WEORBHIE TR E
MICEBE AN R 2260 B2 605, ZV—71E, REMNLaA—FT 4 F—va v
BEJ), NTUREET, UV AMMERENB IO EER TREOEMEDOWTFRIZBNTHENS
N—TThd. JV—=T1OMWBEDINEN R, NEVEIFE LB ELRVWEHR L LT,
DHEDRVABED DR WVEEBKRIEE E > TWVWDLZENBZ LD, WEDNAIEBIC
HHND RO BREBOMBEIS R, BXEHHL, REERAMOEBETIEINT U AEZRL
LT L TWDLARESERD D EHEIND. £, RAENRaA—T 4 Fx—vavEHO
RENHAHRTSY, WERESRN, Fih@hx oG8 & ORELOYHFICEMLTWD
ZEbEBEILND.

ZHICK LTI —T21F, RAENRad—T 4 x—va VRS, N7 ARDITEN
2, U XL B L O R PR ORI ITE Y. WX, ¥4I T EAEDY,
HFIROFZENL A2 EMEC, BEKRSFEFHSEL2MAT, EOXIREHRE L oTWVDNEIK
AL EDRATHLH D, U Xk L O T o #ERE )23 @ 7 — 72
X, ZORNOBEITE - T, MBEVNMEZEORIICE N THEEHZR 9 BITH AT Z
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LM EODOBENCR LT, BBEZMELLI L, TANELEFEORETI L L TH
NTWHOTIERWNEEZLND. LML, ZoEBOREILNEEHSTIERL,
MWORLEEREZHTIE, RTUAEHLLTILTVDHOTERVW N EEZEZLND. [
BETLRRE TN LRBOZEENELS, BBEHEL /NS T NIXEBOZEMEDDE
LIS 2N —RBETHLINS LARWD, RRNT —FE2MEET VITH T
DEMRIE, ZOEERPEICELWEEIROARNWI EEZRLTWDS. HilES 2 BET
LAaAX—T 4 X —va VRSO EFEL R THEEET VI, Z0Xkok, SEIERE
TERHINLEHUE;EL, BRICHLIHERNOGHWT LI 2w BICT D2 EEbND.

AF =T 43X —va YERODOHEFIZ KD B EEIC KT 2B EREOMEIT, FiRE
Ba2xiTd 5 ETOHE, HDOWVITRIEDOZRMEL MDD, EMNRMmR LD 2 &
MRS, £, BMEETVEHNWD Z LT, BIEMREET 2 2Rl T Z,
& 2 DRES) 2 e RERICSI E T 720 O BGRAARIL 2 BRI R4~ 2 L O F[REME b /R S Tz,

L2rL, FEOLmICK T 2@HAATEEICIE, WS ODORER K-> TWnDH., TEh
DI N—TOBARBFFEAEZAEICT 21201E, U AL bB X O B TR OERKE I OWT,
HBRLME» OO ZBMT 52 250, EEGHOBIEFMLULETHAH. £,
ANOEESLEELZ 7V — 70 H TR TR, TAUXEB 2 X7 2 L TOME AN DR M
THHON, HHWVIE, BEO—OOBBETH-> T, BEICHESTILV—FMEBITLT
W HEDRONED, BITT 2O THNIEED X ) RIEFENH D D0, BLEEAR TIEAH
T, ZOREWALCT DITITMBART =X OERBP AR TH S.

5.4. WFFEDRA & 5% DORE

REITHE, RFRORR LRBEIZONT, HRFORE, WFRFTEO2ENLDBRFT 5.
RIFRTIE, TOMBELRERICAEEST L2FHR T TR, FREZ FADB L L.
EEIITAREDP DR E TONENERET 20, FlErE PRI 72, FRIEZ 72
D2BLPEIT Ky LT &4T o7z, T, SICHW D720 o BHEE % /R U 72 B ATRfF 50
(Nakai ,Miyachi, Okada, Tani, Nakajima, Onishi, Fujita,& Tsujii., 2011) O4y¥IC
bldniz bl 1dHVE67ADOKY Y TIXEAMOEBBEHENRE L, BEDOSH
M Z 2R E L TIRACK ST 28NN LM Lo THD. L, KIFETH
LI RIE, 2HEMICIRESNTZ D TH Y, REMILRZMIOIEZAFTIZEAL TWaIiX
RAZHEL TS, S%OFEE LTIE, EBEEE N T X b2 FEH v /B 72 3k T 1% R )
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LOT—ZDERBEMBMEINTEFERE DL TLHZENMETHLEZEZ NS,
£, KBFFED KO B R E TR, RBEBEREO KA LA TW 2RV 2R I
EUDARHEERZDTEDIZITHoEEFWV IRV, L0 DbITFYRENIE, BERZEOMANZEN
RKEW D, BB A TREBIAN 2T A v 2 HinD Z &Itk » T, a4t —7
43— a VRO ZEOQERSCREO KB NEMICEETEZ b0 L BbND.

WMk LCiE, a4 —F 4 x—3a N7 A &EHLIC, Developmental
Coordination Disorder Questionnaire 2007® H ARGER (DCDQ-J) % H V7= B AR 2,
P =22 27, IRRAWFHZ KD W RS EBENT L ADENENORET —2nb, %
HEHC I I A2 TR L ZOMEICOWTHET IO THo-. a4 —F 4 F—
VHENT A MZoWTH, TEA THET 2NEIC DWW THEEORE BRI AEAIZBHE L
TWas, WEBEBIZE > TR O EZ & ORI B L TV 2 2B
TICERAR D 5. BRSO Z LI HONT, SHICHEMCRHNTL Ltk T, =
F—=T 4 X =T a VORNOFEEBEL LOBERFEORELZHONIT LI ENTED
LS.

72, AR THELNIRRIE, SR 2@ B 5 2 R 0 — AR A 7 B GR 0 Mkl 2
ELTIIEMOBZN L TWARW. Goncmilae b &l c DR oREREZ R L,
MBI RBT D a4 —T 0 F—va yAOMN B ZEBEC~0 BRK R AL 2
DNFEORIEENEHT D ERAHOBETH 5.

5. it

HRTB E OEICKRE BT IMOMBRORENZE L, ATEICHLER LR 228
TERFESLT D, LrL, BERLECSHABET 2L, EHORHIN2EEETEICSE
JF T, EBEEZBICIEAERNALND. £12, EF, FELOKT) - HEIREIOKTIC
HAPIZALND XD, FELDOREOER, LV DLITHERE S I ERERESRDLIC
BOWTHREICENTEODKEBHBEHSNATWD. ), FELOFKRER NS ANNREE
EEWTLOTHL Z LTS TRy s, ZnET, SRk 51K

I OFEEICET DI < ey
AN O H BGEHRE ORERRE, RENUEOEHNREORALEE X2 L, EHEHO
KR, HBDOWIXZEORRE R aF—T 43— a VRBNICEREZ ST, WHilESORE
R EER LSS 52 Lid, RO ERENEICEL > TEERMA LRI EEZD



nNs. £z, HRRLEEHANROELVRAORHIC, LT 5 EHCHEOERICE
DX REAPEITLTNDO0, BHHEE L TOHRRHKE LB, £, OHEM,
HEMBREABED LI - BELTWVDHOD, &) ZEHOMML, REH OB -
FENOBERE VI BRTHLRERBITICRDLITHS .

ARBFTEIE, UL EOWITEDEE RN BT 2 iREE OB ERMEE a4 —T 1 %
—Ya VEBNICESEH T TERMICHIEL, ZORE/RENED XS REEEZRT OO0
HOMNCTHZERABME L.

K L OFMIMIFRDOBEY ThHDH. a4 —T 4 X —a VT A MORER, £ OFRER
BIZBWT, f$at—7 43— a VB D3 E HEHOFEZEDOREB NN, Fini
E2ENRHLZLER L., £, R#EHIIH L TEM LZEMBEREOR RS
BARER) DR GERED NF — U BRT N TE, WRERICE T DRENERN ORI —
TR TIE RS, BERFMEDOT U ANF U AIERTEZ ol RBiEL b o EhRahiz. B
BRI E ORI 5 1%, HFEREBORE S 2B ICHEMT 208 EL 52505
Mo, a+A—FT 4 X—a N7 ANEOHENLMET 52 &Ik -T, HH)

HERT D OICHEL R L8R EROMARBRICOVWTH LN ST,

Fo, aA—T 4 X =Y a YEAOOERSHIIC I BMES 2 HET 2 a4 —7 4 %
—va VRN OREREOHEE RO 2 A, SIREICBIT DR ERMEIC OV T OHEM
21X, TOMEEZRAENR A —FT 4 X —va viES, NT AR, U AAMEBLOE
ETFEOEFERERTDO=Z2>OM TR DI ENTE, b OENED LK LD RO ED
5, BIRREZ1I7NV—T LT 58D 7V —TFITHER I T,

B#%IC, JBONEMEET VICEBBROT — X 2 b I, MiEET VLo THIE
1T O EIE D FLESL L T O BB FIZEIZB T DO LML HP TE 5 2 L ORIz
WTIR 7=,

AR CTER LT A NEED, ) - BRI T X FOfERIT, BEMICES %0
THZENAIRETHD. LnL, ZALDORENBHELXEANAEIT, BICHIERH OHHE
T, iz, MEEBO —~>THs NLHEKD] OBFE, AKEETXENEIX
LIRS ORRERTZ T TR, LHIEBE WO RICE N D, ZOHI#EE R DT T
b5, TORANMERTERTNE, RE - BEOBBICZOMREZENT Z LT TER
V. B, RE - BEOBSGICE T 2 EHCEREOE, WEBEEOKME, 2FV
MHIEBKOOEE R ESEHLZENRZOHMTIERZONLTHS.
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ABFFETIE, N7 =~ ADAMRLRDENEaA—T 4 x—variehe LTHRA,
PRI BT 2 HaEEB O E/HMEICOVWTIWAE L. AR OTETH D HilEE) 2 =
F—=T 4 F—a VRENOBEEN S ERBAT 2R L, EEFREOFLICIMZ T AKZD
BEEF~NCHT 2 2 ENHFFTEL. AR THONTCHAZ S LI, ShIRH o M ED)
BT DRERMED AN = A L% S DIZFHFMICBAT L Z R TEhiE, WRBEFORR
59, REMUROHEFRG 2o CHmE LT, FRMEICBILFLEbHEMBE LR
WHDIZTDHZENARLERDITHAS .
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Quantitative Evaluation of the Developmental Characteristics
of Coordinated Movements in Early Childhood

Development of the brain and nerves, which greatly influences the quality of movement, is
remarkable during early childhood when basic motions essential to life are established. Clarifying
the developmental characteristics of coordinated movement by focusing on the fundamentals of
motor skills, or the prerequisite coordination abilities, from the perspective of the developmental
process of human body organs and motor development after childhood could provide important
findings for research into growth and development in early childhood. This study was conducted
to quantitatively ascertain the developmental characteristics of coordinated movement in early
childhood based on the significance of the aforementioned research and with a focus on
coordination abilities, in order to clarify the structure of these developmental characteristics.

A total of 169 children (86 boys and 83 girls) aged 4 to 6 years were subject to analysis
through a test of coordination abilities, a tracing task, a questionnaire used in screening for
developmental coordination disorder, and measurement of postural sway during quiet standing.
This was a quantitative study that quantified factors that multilaterally regulate coordinated
movement.

The conclusions drawn in this paper are as follows. The test of coordination abilities
demonstrated that sex and age differences exist in the rapid progress and expression phases of the
developmental process of each coordination ability. Furthermore, the results of a
questionnaire-based survey of parents revealed a pattern to the developmental characteristics of
coordinated movement and showed that the structure of ability factors that contribute to
coordinated movement is not one-dimensional but multidimensional with an imbalance of
developmental characteristics. An examination of this in relation to the test of coordination
abilities revealed an interrelationship between each component necessary to accomplish movement
tasks.

A principal component analysis of coordination abilities, conducted to determine the
structure of the developmental characteristics of coordination abilities that regulate coordinated
movement, showed that the structure of developmental characteristics in early childhood can be
perceived as having three axes, i.e. general coordination ability, balance ability, and
rhythmization and coupling ability. The placement of dots on a three-dimensional rendering of
these axes was used to categorize characteristics into eight groups, with the first quadrant
accounting for one group.

Finally, data on postural sway were inserted into the obtained structural model to investigate
the possibility of explaining differences in motion execution strategies and the diversity of
characteristics in childhood motor development. The structural model showing the developmental
characteristics of coordination abilities that regulate coordinated movement revealed basic
findings for understanding the diversity of methods or strategies for executing coordinated
movement. However, analysis of rhythmization and ability to articulate the upper and lower limbs
from a different perspective is vital in order to clarify the specific characteristics of each group
shown in the structural model. Moreover, several challenges were noted in the feasibility of
applying this model in actual scenarios.
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