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2h KD EBEHEB)TIREIC BT 5
Motor Pattern d%;&

—2— RO EBkICE T 5 Jumping Pattern O RZE:8FE
= bR gl L

I #

1) S EROEFBENDOFREZCOVTUL, HEKLDLE DRENLINATW 32, Thb
BHBREBCER L UBRBOBEDEMT X 2B i Uicd 02, EBRIKREIC X
% performance DEREME(LYE & b2 TRECHEAM LRI L 23 L D%\, i,
EENCBT ARETEN VOB ININEARD Z LI X » TEBOREREL L LT
EEMEINIL DL LR bR B,

UL, $hROZBBENORECOWTL, b 5—2DRFE LT, EBRECTT
EB)D Last, 70D Motor Pattern £D 3 DI OWTEDHZER & B HNEND 5,

7E Bk - Big EOXERNIOGEBRIEL, RHRENCEB IR LOTHY, HiFHC
REED IR D FHE LD BEMTIIUE, Eoleh, BAKRDTHZENTESL LS
5, TLT, ZhbOEPEEFRKAEICISIT S performance 1%, %hJEDEMIC I\ TREFE
BCZLAWMAT S I ENELNATIRT VS, =D performance DEEHIEKIL, *
DE]DH R « (FEc FOMBRIIILFEE L Nic E OBENREL N TIRIETH 5 L FARFIC,
K15 It skill 23 % DHE D maturation % practice 7t EDOFEIC X » TET %EE)D
Loyl DB k, Y% Motor Pattern DFEEH b EDIIRIRE L TEHLL TR RE
TH 5,

EERCH ROEBXRET 5L, BAVMo T B IDVIEBENCES DI EMNILTE
LOTENIND, Lo T, $hIENWOE, FAMERY, L0k 57 h FTTk
WV, FOHED L SIEL T L OnTE%RD 2RIETH %,

FEULFE T L EBES AT T E TR TSR R 7 + — 2% LT D, *
DRI T RLHICHERIN TV EELX DR D, £ T, TOBEYERHFRLTEND
BIET 5 L1k, SHROEBENDOREO—HEY L LA BT E LT LT, ERBIES
BMiOREREC L 2 FESLTLOBEBRY DL TLHBLELD,

(2) $HhROEBLBERCRE /L ERC I - TE DL DI, Gesell® DFLHIEDEED
RECBT A HEIMRENLBE L 2525, SRDOEE)Y Motor Pattern DFFE L\
53 HEBFEHNC L B2 b DL LTI, Wickstrom?, Halverson®, Hellebrandt?,
»® Running, Jumping, Throwing, Kicking 7s & DXEBEHEBIRAEICEIT 2 AN D
Fohs, .

Halverson'™ i1, %hJROXKBEREENKAEICIIT 5 Motor Pattern OFFEICBIT % B2k
CEWTL, DEDL 53 ODEEINETH S I L RBEAL T 5%,

@ Analysis of mature performance and motor pattern in fundamental motor
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skills.

RONIFHE LU ICBAD Motor Pattern ¥ FHMCoiT22 L THD, TDZ LILER)
REEDBEL LB OV TOERYBAZ L THY, FHD Motor Pattern DIZED
VAT 2 0BEEEEL T RB I EREKRL TV,

@ Observation of developmental changes in motor pattern of young children.

wIZIL, $hRD Motor Pattern #EFEMCEEL, 5L T, O2EBL L XD
EDOBBYALMCT A LEANETH S Z LEHBL TS,

® Observation of the effect of environmental conditions in influencing the

emergence and development of motor patterns in children.

B, RO Motor Pattern DB E ZDRFCH L COREFHOBELYBRET
HEENDETHD, HIROEFHERD vy FIT L B pattern DFHFES, pattern ¥ ¥k
8B DTHILOMHE, FATFHOBHRCCHET HHACA M VARDOWT, ED
BENRYITH S Z L EI|HL T B,

Rk, $hRD Motor Pattern DEER & B2 B dDOFIEEXRL T\ 5,

L 72735 T Halverson O\ 5 81 BN T TIRE bx bh T 5E8ERE, Ticbb
mature pattern 23775 ) EEIFANCHFEIC X T\V % Running ® Jumping 7c & D
skill @2\ Tk, SHROEBEE® L LXTREL, 7MTH2ZLnETHRETHL LV X
So

DX eEZHCL ST, EEIXSED Running, Jumping © Motor Pattern
oW TEGRIGERBELY L b2 T, TORELYPALNACLL S ERARTET 5,

% Z T, Running Pattern DRZCBT 2HE? (1972) T\ C, FEIX2F~6F
DBROTEHIC 31T 5 Motor Pattern % & ) B, ZOESFDOLHENED X 5 Iy
HERTh, i, ThDLOBRENLEILEXHF L /o patter ~DWHDOBRBLLTLED
Z, CTOMDEEDERMZPLLICL X S & ZOMEXITI 5T,

(3) %1'8RD Jumping Pattern DFZEICEIT AR E LTk, %7 Hellebrandt® 5o
TR D B, BFIL, AR 14 »A»D 11 FETOBRLERE L LT, Sl
M BEY L EDTILEYD Jumping Pattern OFZCOWTHE L T\ 5, LT
Jumping Fh AKX, EXRIh 5 mechanical force BB T % 2 7= AADRKELK
RERYREYZTA 2 TEHIREBR T ARERENDCERE IR B LDOTH B0, BELEBNLD
KFEERE 2 B e dic 22 ch~ B A 2 BT 33718 BkiY, learning & practice ¥ @ L T&
ol bh s BERENERTH D LEBXTE D, LEBkD Jumping Pattern O H
nbh, FOREDBRCOWTOFEKRD BRERYREL T\ 5,

Halverson®'® ¥, %h'ROMEBOBEYIREY & b HIF, £D Motor Pattern DI
PRARTWBE L DI, Zimmerman!®, Wilson!® 50 iEBWCEIT 2 T5e%51HL,
FCFHOVBMOBIIC KT 2HOEEY L 2T, $2D Jumping Pattern iZk\»
Tk, ENOFABRBEYIO2 #=y s AL LTOEENR7 7 7 2—THH, BEITOTE
DORMEICEE LREZXZ LT 519,

Wickstrom? % Jumping Pattern DFEEIC >\ TEEBC VB Y & DT M
MARTN B, FICIEBEOBEOH 2o\ Tk, preparatory crouch, arm swing, take-off
angle, body extension, ZZf]T® thigh flexion, ZH TP leg angle 7t &% HIF %
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DEEDEAXI/RE L T\ 5,

i, B - BEO S, 2FRADRAT TORBEMIC KT 5 LIEB OB EREIC
DWTHBERNEER ML, 4F~8FBRARE—v~DOBITHTHS LREL TV 5,

CRBDEL DREL, BROBEICRT, WIBBOBMOHFFD L DIESE L BIT
TILL, BRLIC7 5 — 2 ~NOERDOBBEY 1 EB 2 ExBRB EEDIT, TEHSLE
IEDDNT LS RMADOERE £+ v 7 (incipient two-footed jump) ZRTDIX, 2
FENSTH B Z LRI/ L T 5,

CDXSFEREYSE2 DL, SROTEIRCIKF S Jumping Pattern DRZEZH B
DINTT B TedIIY, VBN L 5P TEH L OB EBbLRS 2T 1D, FOEE
EOLXBUERDY, TILESEE - TEBNLG ROME 7 + ~2% TE B35S
SHTBZENBERERS,

FZTEEL, 2F~6FDHBRDOMIBHD 7 + — AR BEBREIC L » TERITE D
%, MEMEOELBEMEE LT, YEHKOTFERETH BHEIEELFLELTT 4 LA
S EITIE, BETR L EEh DBRBEIIFC R S 5 BEN KRBT F2322D I, Jump-
ing Pattern DREZEEAO—HEY bz X & L1,

II £ &8 5 &

BRAEBHZCEML W53 F0b6FTDHEE614E, 2FFBR4AEM2ET 654
DTG EESRY R HERE L Lo
HERRE DO FAREEIL Table 1 WRLIX 5 THh o Too

Table 1. Physical characteristics of the subjects

Suecs oy | Ngmbr o6 | Memge | oy g bty e
2-year-old f 4 : 2~5 ‘ 94.17 ‘ 14.00
3-year-old 18 3~5 | 0779 | 14.50
4-year-old 21 4~6 | 103.03 | 15.70
5-year-old 15 5~6 ! 109.75 ‘ 17.52
6-year-old | 7 6~4 . usa45 | 19.50

Zhb 66 ZROBIRC, HEIDORTOD & LiEPE ERAOCHE X ¢, 2 BRFRFRY
EBCISTERKA Ly 7Y 0 v FOXFHEEFC I 2 1/100 B BEALORFRE] % HAHAA
72 16mm > % « #4 5 (Bolex HI6RX) T ROILIBBDOEIE A QImED DEE LI,
(64. f.p.s)o

FFIZZE S — 2 (strain-gauge) ZFIRALHERERZ AT, BRI 58N
YEELS S - KEZ KT CRIEL, BEKHNCHEIRE L CTHEDOEILRER LI,

CRHBHD7 4 Aa% film motion analyzer & X » THHL, HFa~<~BLATHATH
% 1/100 BB ORF[E] & BKEEEN(E & DEEN D, HBREMOEEL D2 B LD, &
P R W Zers e &L R CIEREC BT 2 = & 23T E 1,

¥ic, BYITOEBMADSH NS, BUITORANERSIO RADNE/MFE »EH LK,
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Fig. 1-1. Jumping form of 2-year-old Fig. 1-4. Jumping form of 3-year-old
boy. (43cm) boy. (56cm)

Fig. 1-2. Jumping form of 2-year-old Fig. 1-5. Jumping form of 3-year-old
boy. (58cm) boy. (63cm)

<

Fig. 1-3. Jumping form of 2-year-old Fig. 1-6. Jumping form of 3-year-old
boy. (265cm) boy. (83cm)

I # R &€ L

(1) %ROIIEBRDOBIET + — L4

ERTBE L7+ 46000, HREZBOME 7 » — 22 FHCE LR TERL 2,
F DR, HEL I L — SO T performance DR 3 GlxEY, $hROREN
Bk 7 + — & 15 Gl R LD Fig. 1-1.~Fig. 1-15. TH %,

Fig. 1 7 —a%BRT5 L, FMeoMIsROZREFO LL T, ZOFS
TOR7 + — 2035 EE DI, LEVWRELLTWL Z&5¥) D, Jumping Pattern
DRER > B FIh 5,

(2) EHICLD5RBEROEL

2F 0B 6 FETD FES /11— 7 BICLIEED BBRRFE D FEiEx EH T5 &,
Table 2 DX 5 TH o1,

SRDOTIBEEDELFEDESITE b e 5L DT, BERUEFREY (1942~4 5F)
PR < D LORENRD S,

* 2T, SADOKBRFORENEILY Fig. 2 ZRL, RO BEREHFELELD 3
FIhH6eFOFROERE 7rm » F LTEWI,

3T ROEFTR N TL, GERIDEROHEIRLLENT 52, EFEMTIXIZIER UIE
MTHOBBEFL 2T 156 FFTERCHAL T,

Z DBELFR ORFENE RN, BRBHOFHEOEKELRL T\ 52, EBIXES DY
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Fig. 1-7. Jumping form of 4-year-old
boy. (71cm)

boy. (106 cm)

Fig. 1-8. Jumping form of 4-year-old
boy. (100 cm)

Fig. 1-11. Jumping form of 5-year-old
boy. (110cm)

Fig. 1-9. Jumping form of 4-year-old
boy. (108 cm)

Rz, £NCRAKFERELBSZ &
BRELBNNDHVENTHHES X D0
BHRED VAR LEDT, PR+
NDFGEIREHR F— 2L L b DR RTHE
BThh, ZZTRIOMDERITLE D
S—MMER L LTEBLTHZEEL
oy,

ZLT, §Eo #HBRECLLND per-
formance DRFEAIIEAR A I L7 BTR &M
& LT Jumping Pattern DREEx & H %
HZ LI LT,

(3) WUIRFRIL HErREROE L

RO IR 3317 5 B ORI & e
ROFESIZE bl HZMEix Table 2% X0t
Fig. 3 TRL7X 5 THhot,

ORI TiL, BB DD
2 o & DR D HRAATERED HEEG)D
BEFTE LT, TORMEYEHL,

BUREREL, 2F 266 F ¥ TREMIC

Fig. 1-12. Jumping form of 5-year-old
boy. (121 cm)

Fig. 1-13. Jumping form of 6-year-old
boy. (121 cm)

Fig. 1-14. Jumping form of 6-year-old
boy. (130 cm)

Fig. 1-15. Jumping form of 6-year-old
boy. (160cm)
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Table 2. Effects of jump record, take-off time and flight time
of the standing broad jump on preschool boys

i ing- Ti f Flight
Jump Recoad (cm.) Time of Talégg)off ime o F(slegc.)
2-year-old 46.00 (13.6) 0.28 (0.10) 0.25 (0.05)
3-year-old 73.61 (17.8) 0.28 (0.03) 0.30 (0.03)
4-year-old 86.35 (17.4) 0.27 (0.05) 0.32 (0.04)
5-year-old 105.80 (13.1) 0.30 (0.01) 0.32 (0.03)
6-year-old 112.42 ( 9.8) 0.36 (0.01) 0.33 (0.05)
*( ).---Standard Deviation.
(cm.

0120+

g

§100

%

2 80-

2

Q

_g. 60-

4,04
o= Jidlo Bosei Kenkyukai
(1942+4 )
2 3 4 5 6 Age. (year)

Fig. 2. Comparison of jumping record of the standing
broad jump on preschool boys

(sec)

6.35{

S

Time of Take-off, Time of Flight
o
°

—O—

o
N
o
L

[ 3

2 3 4 5 6 Agefyear)
Fig. 3. Comparison of the take-off time and the flight time
of the standing broad jump on preschool boys

BARL, BimdFnb 6 FremnitELIHERL T,
ZhiL, BYEEDOESC L e 5ZBLEBEEL TR Y, BRTr8TcoHOEER
¥ v 2 JIOBREMNBERERIELTWE E W2 5,
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5 A

/A J

WZeRr L, FEHTE bR THARLTED, TRLOBEMOMAR, 42T
WCHEDREhTI ) RELEWENAREE LD, EFEOHMKOERELZRL TS,

@) BUCHETIHOSEEOREE BRI UHEFOTROBEDEL
SCIEBE DB CIENEIL, FOWMEC X » Tr|ERI I LMo B L HEDOBEL W 2
B TORER, EEP= I LF B R L F— L), EF= kA F~TERRIN
THHEBE RE I 5, _
LichioC, BYBEIRC kT 5 &M OESEEY, RABHOAE LRERFROAE
ELTEBLRLT, TOFERTIDBMAEETHI LI L T, HEDEIBEIFTRITS
Motor Pattern OFZEO—HEZBIETH Z LN TE %, '
7 4 N ADGHH D, BTO7TEHECOWTEEIL 7,
BKIE D 72 O F I DA %A% (preliminary crouch) ki) 5,
@ KRB0 EHAE (Knee flexion) f/ME

@ BEREoEMAE (Hip flexion) f/IME

By omEC B 5

ee 066

EEAE O BEAE (Knee extension)
[EEIET o EAE (Hip extension)
R EEESOBMAE, TicbbaniORENLOFEDTFAE

(Matatarsal-Phalangeal flexion)

THROBEAE (KEE7cdAE) (Inclination of lower-leg)
FRORIEAE (FEED DORIH~OMHEFD) (Body lean)

ZLTC, TRENDOBECOSWTOESFIFESEEYEET% L, Table 3 DX 57 -
Too Ffz, FOELST L HEEKRLIDON Fig. 4 TH 5,

Table 3. Effects of angular analysis of the leg motion at the take-off

for the standing broad jump on preschool boys

At the Preliminary At the Moment of Taking-off
Crouch l
Knee- Hip- Matatarsal | Body | Lower-
Knee- Hip- Phalangeal Leg
Flexion | Flexion | Extension | Extension Flexion Lean Lean
2-year-old 96.50° 79.25° 144.24° 150.88° 41.37° 18.00° | 55.75°
3-year-old 90.83° 77.14° 145.28° 166.94° 60.43° 24.64° | 41.75°
4-year-old 90.69° 76.95° 148.90° 168.62° 63.88°" 25.60° | 43.14°
5-year-old 86.56° 68.76° 150.63° 172.63° 75.40° 32.90° | 37.80°
6-year-old 84.42° 67.50° 150.28° 175.08° 72.28° 29.57° | 34.33°

a) JABAHS & BT JE

F G T D D3R AR IV % EBAET D A B i L,

g 84.4 BEETHEAL LD LEVIREL o Tz,
FRRIC RS O FEM L 27 BOFE 79.2 BB LEWIEML, 5~6 F BTl 67~

2F BN 96.5 Eanb 6 F RO
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68 BL I LIEMAEL It T iz,
DI EIE, EENETE o CEYIEE
EBWTHNLRRARE L DFESTHZENRT
XAL ORI AIEERRLT NS,
1 () BEUIOREENC I 5 4B
36} l—\ - TR T s DN GA BRI 1T % BEESAT - EES

60-

50+

Foward Lean of Lower Leg.

304

Body lean.
]

o BHno it LT, BYoBRMC R 55
BIES - BRSO MEAE LFES L L DITESR
— HERL T,

Enie, PRBEEOBHMARE LI HED
BlEHITOBREL LTEDIBERE, 27
RBOFHNA1.3T BLBDHTII0, 37
BABITELIREL D, BEMCHEAN
B OENTH -7,

EDZ R, BYIOBRECICTHE - B -
REOZREEY L h KX RS THERY)
NBHL5CBTEHRLTWS,

P Eo X 5 ikERo b, $RoBTEEC
B 5 T EOARE O R MR & LIRS
PR L, TOEHEMAL E2 2T RN D
6 ¥ BFTEANETIEONTELIHEAL
3 4 5 6 Ag) ThbEnz b,

Fig. 4. Changes of 7 each angle of C OB, BERER BT 5 BT
for the standing brooa jump on 7 7 NDEEMAKEMIELTH, e
preschool boys o T ZDOMOYIEOBIENEL, LZwic

% 75 Motion 12 & » T, BHYIOEFE 41
RIEDEHIEFEL T EAREIND,

(©) BYoBmECRT 5 FEk & HOHIE

TIEBkY, KFEHENDORKEEE RDLPETH D, MANOREIGEFEHIER
nb, Lich-T, BYRHEHCRS O THERLY L VAT ECHTLERD D, iELk
DBEPID A H =y 7 AWK W TiE, FELER - HEIE®TCAET S musucular motive
force & & bz, EHOKFESTIORRIC X -~ CTHT % gravitational motive force %
FHRATDENEER 7y 72—V 25,

LicisT, BYIckd 525 LEERODOEER, BYORE TCOIEDRIERS
ELHOBECD b2 TROFHEAEC L - TE b5 I ENAEEVRS,

5 LcBWD b, YROBIBECRT 2 2 00/ELHEL, F45lkcto by
EOxTefER (Fig. 4) SR 2F 56 FREFTESL L LTRIEI HERL T,

B TRROBMEAE L, Table 4 X OHEFEZRLIZL 1L, BUIO»RZIAZDIREE
T EDBER UKD D, DEENBERT 2 TOH, FOYHhRELZOEIRIHIT =2 v A
2V IMTHY, FOEOAEEDOEENT 8~10 EUN LA DN II o T2,

@
O,

3 3 .
Hip Flexion.

_"‘:j ok S

A
—.
At the Preliminary Crouch

At the moment of Taking-off

]
Knee Flexion.

%
Z
_

=
13
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Table 4. Changes of the inclination of lower-leg at the take-off phase

Example-1 3~year-old boy (jumping record 76.0cm.)
Seconds before
take-off .27 .20 .16 12 .08 .04 0 (take-off)

Angle of the
inclination 50° 42° 43° 46° 44° 47° 48°
of lower-leg

Example-2 4-year-old boy (jumping record 112.0 cm)
Seconds before
take-off .30 25. .20 .16 .12 .06 0 (take-off)

Angle of the
inclinrtion 38° 36° 35° 30° 32° 34° 38°
of lower-leg

* The inclination of the lower-leg is constant within a few degrees from the time the
heels leave the ground until take-off.

L7epio T, ZOTEROBIEAE ORENRD OEEL, HEELIIRLEREBICE
R HEEYIOBEECS bbb 120 Tidiel, BUEFEOREY LW btk b A HIE
DIEFHLAEILTH D, BIEEFHDOAF1 L LT, $ROBYEEI kT % Motor Pa-
ttern OFEHXIRTLDE VXS,

(6) BUICHTBEy VHOZE(L

RO TIEPO BN 3517 2 B O DI REN 2 E % 7T & Fig. 5 LT
éoflo

KGN, 2F RO TULBETERD - 1228, 3T 5D 6 F DL RO kT
B¥ v 2 JIOEEG T E KRG TIOBRKIE L FDEEILEY KD, 4N FIHES B H

" 1.0 sec.—
~— "

VA s W time mark
vertical component

' max —J_\/ ‘ — —
dovmwar 55.7 kg. 453 339 362
backward zrga}]x ?glgzontal component %7 13.2

ackwai . ! . -

1 Yaud\\ LN —— N\ e

6year- 5month-old Syear-2month-old Syear-3month-old 4year-6month-old

(130¢m.) (120em) (103cm.) (93cm)

vertical component

¢~#~\v/5%xéx~\,/ —_— e

downward -9kg. 38.? 23.5 27.2
backward max. horizontal component
ackw.
ot —\1000 90 80 50
4year - 6month-old Lyear-5month-old 3year-5month-old 3year-3month-old
(71cm.) (74cm.) (70cm.) (40¢cm.)

Fig. 5. Force curve of kicking at the take-off for the standing broad
jump on preschool boys
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Table 5. Effects of analysis of the kicking force at the take-off for
the standing broad jump on preschool boys

Body Vertical Component Horizontal Component
Weight F_u/F_v
Max. Force Max. Force
®g) | Fon®e) | TV |y ®e) | F-n/W
14.50 32.27 2.08 9.87 0.67 0.30
3-year-old (1.58) (4.32) (0.61) (2.76) 0.17)
15.70 34.12 2.17 11.84 0.74 0.34
4-year-old (1.47) (5.01) 0.31) (3.48) (0.22)
17.52 43.12 2.44 16.38 0.96 0.38
5-year-old (2.66) (9.52) (0.40) (3.81) 0.22)
6-vear-old 19.50 48.40 2.41 18.85 0.95 0.37
year-o (2.71) (7.82) (0.24) (2.03) (0.14)
* () ----Standard Deviation
(ke T % & Table 5 O L 5 7cfER -7,
g 20 pog [ Efe, s biz 5%k Fig. 6 O
: | I3 THo1,
3., os EES NI TORKIEL, 3FEOFH
3 ¥ 3 Rkg »H6FROFH 48kg T, HE
£ [ [ Y HIELT, 2.08 005 2.41 ¥ TEEERIREA
i 1 ﬂ 0% ERLTLL,

KB NOTKIEL, 3FROFEHM
50 m 9.8kg TH 76 FEDFEHCIL 18.8
kg Lf2MEL7eY, (KE I TIiX 0.67~
0.95 ¥C, WTNLBREMC FELVEELR
R T,

KEG TIDBF~DIRKIE (Fon) % 5
304 H 20 B NORRNE Fy) Lol LTED
z25E, 3FRTIX Fu/Fv70.3THo

34 5 6 Ap feAt, 5+ 6 FETIE 0.37~0.38 E7x
" Fig. 6. Changes of kicking force at the Tt
. 2 e}
take-off for the standing broad o .
jump on preschool boys ¥7c, BESNOTHBEOEENS, £

AT ON TEYEETO T

MIGABRE L 5 RENENER X D B FIRET 5 X 5125 2 &hibho i,

TDX S EERIY, YRENIF L6 FDOMIC take-off power ZEEEMICHAZ RS
L EBIT, KPHEEEERDDIEHD UCWETEIES L E WIS ARBIC/IN S Z &2 /R LTk
D, BYICOMBERIOSW LRIz, D Jumping Pattern DFEEDO—EE V% 5,

(6) HAUIENMEICEHITDHEOREEE FEETT

RO LIEEkD BEIEE s\ T, WRRFEY) (synchronous two-footed take-
off) MTE BHENFEL DY RIZED L, T L THEDETIR X 58] (stepping-
take-off with one foot read) (Fig. 1~3, Fig. 1~6 &) »\»ich xbht, FED

404 +2.2

Fviw.

Fv : Vertical Maximum Force.

o<
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Table 6. Effects of classification of the leg-motion-pattern at the take-off
and the landing in standing brood jump on preschool boys

Take-off Phase Landing Phase
Synchronous Stepping- Synchronous |  Stepping- Total
Two-footed Take-off with | Two-footed Landing with
Take-off one foot read \ Landing one foot read
T 0 4 V 1 o 3 ) 4
2-year-old | (100%) (25%) (75%) (100%)
3-vear—old 7 11 4 14 18
year-o (38.9%) (61.1%) (22.2%) (77.8%) | (100%)
. 11 10 | 8 13 21
4-year-old (B2.4%) | @76 | (38.1%) (61.9%) (100 %)
9 | 6 \ 5 10 15
5-year-old 60.0%) |  (30.0%) @3 (66.7%) (100%)
7 | 0 5 2 7
6-year-old (100%) l | (71.4%) (28.6%) (100 %)
] _ :
Total 38 } 27 | 23 | 42 65
(88.4%) | @L5®) | (35.4%) (64.6%) (100 %)

CENEBEHENFIC LD Hbh T,

T, =D 250D Motion Pattern DH b H #ESJICTHANT, TOAEELEE
%3 L Table 6 DX 57cfERE T,

BOTOBFIToVTIE, 2FRix4 A (100%) &b stepping-off % LT\ 7223, 4
SO O T step-off X 2B BFELTHEXBWPL, 6 FETIX7 A (100%)
&L HEREYY LT,

EHICRTH, HMRERRFOEEY T5EOESI1Z, e s ML, —F step-
ping 1T X A2 EMIIFEFEACHE D LT BREH - 7,

ZDFERNG, BUENECKT 5 ERBFEIES & & DICHEY. &, stepping-off A%
LEWIZEER LT L EAE, 8D Jumping Pattern DREZEXRTIDELTED R
TIWTHA5, ¥, ZOREICIIT S steping-off DREFEANBEEIL, $HED jumping
behavior DHELHLDO—HDOFEBEL LTEH LD ENTE B,

Hellebrandt® & (1961) 1%, 14 #2521 » FDO%HRD Jumping Pattern DO HE
ERPBECL s THLMCL TS, ZOFRTIE, ACKETDOY + v 7HRET
HBDT, FTEELHLDOBOE h 2T T,

T DFERD B, FVDOHRIPILIBH A T2 DL O DETOERERD L, ¥TH
£T, OB ksTdBH S 2 & (hesitation), @B ETD.5 v 2 D{EFE (maintenance
of balance), @4 LA T % = & (progression), TH o, FDH, L5 DR RB%Y
BAM LU TRED 52 & (stepping-off an elevation) 23 T& 7223, THUXURAHITD % —
v (ARD L« FTHE V- L 2 ICECHTHEES L) LR CHEOBIFTH -7, TLT
SFIILTOF BRDOBELH L tizADBEB®HCEL = & (momentary suspension) 23T %
XD, T2l » BV TOmERR TS FIHADHERE ~ + v 7 (incipient
two-footed jump) D DM T X 575 stepoff iRl i, TDHK, 2FLIEITc »TIK
ETOBEBLATEE L s b DL 22\ T stepping-off 1X 1% LTl RRAFEIINTE S X 51
B, LBRELTV 5,
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D ce from | ping Pattern DRFEBR D FT4HED
‘&pY ERYEDLZDBZENARETHY, E
TYPE-B DR D step-off (XFIHAD pattern D

f;ga\}f:rt:r:;mtgnzﬁnzrqu %)\\( BIFETHDHERDZENTES, TLT,
position. ZDX> f&ﬁﬁiﬂ,ﬂgftﬁi, %ﬂﬁﬂzﬁ‘ )

Z 7z Jumping Pattern DEE 7 FEME

;YPlEl (:noto with onl @f’%%&h‘iéo
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arm bend. y (1) BEEICEH T BBEOENEDEIL

$ROIIBEED 7 + — A TOREDEIE

XX FIFDLDONRKBR B, FD

D RO FIIBRB DI DI HR) &1k &
I8 ERILCBER S,

TYPE-E Z T, 4BloD 65 BOMOENER A

TYPE-D

Outward elevation of arms
© with shrug.

Backward swing, in opposnte ﬂﬂ: L’C%&f\_%%, Flg. 7 C/RLICX
to the projectuon
(Winging style.) 575 5 > DORENLERNC 51T 5 2 &8
T&E T,
Fig. 7. 5-types of arm motion in the 5200, 2FDX5LDTH

standing broad jump on preschool boys’ 2
o

Type—A----- Xy 7 « 294 v 7 IENTHED BRI EF~NOKRE BIETOHE R
A w4 v 7 &, (Mature Pattern),
Type—B:----: RNy y s Ay g vk, R TFTANS L IF KRB L, A7r—n
DINEWBITHF~NDAY 4 v 7 H,
Type—C----- SHITIREED D, M 5 RBEO/NILEBFLAZLRIGWE
Type—D----- S b ITFIREL DA Z 5| X bV, BrRERY & bt ffEz
THHE
Type—E:----- PR AR L CHAR (RA) ~DAv 4 vI7E,
(BDOEIZLIT 5 DT Hellebrandt HIZ X ¥ winging F® &\ 3)
CD5ODEME L LI LT, SHROBEOBELSEL, FHINCL DAL FHIE
¥ 100% L Lg% KB E Table 7 DX 5157,
CORR, 2FRTIXC-D-EDx 1 AL mxbRigVD, 3FRTIXB &1 7227%
REHBEL, 4FRTXC-DEDsx14 7bH5B0, LD 57% XB2 41 7 TH o1z,
BREBEOBIEL SRTWAALAL AL, 2F0b4AFTIRRBR S, 558
TIX7T AN 46%) A 24 7THY, BrA4 73 AN (20%) LE&ETH 67% DEHEH
ANDRAY 4 vIRIE LTI,
IBIE, 6 FRTIXC 217N AD TS, 2D 8% XAy + v/HTHD,
FD5H 57% 1k, BADHEE LIc 2 —vERUAR A 7ORDENELR R LTI,
CHHEDRERNDS, 2FhH6FET, WOBEFIFESE L ITKRH/ALC-D-EDs 1
Zh BB & A4 7, & 5IZ mature pattern TZHh B A X4 F~NEBELL T 2
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Table 7. Effects of classification of the arm-motion-type at the take-off
for the standing broad jump on preschool boys

Type-A Type-B Type-C Type-D ’ Type-E Total
2-year-old (25;, ) (502%) (25;::) (100%% )
3-year-old (7. g%) (11. f%) (33. g%) (27. g%) (10(1)§%)
4-year-old (57%3%) ( 4%%) (28,2%) ( 9.%%) (10%1%)
Syear-old | (45,79 (20.3%) @6.1%) | (6.6%) | (100%)
S-yearod | (7 1% | (8.6%) | (14.3%) (100%)

© Total (16%‘.19%) (33?3%) ( 7.5%) (27?3%) (13-3%> 008%

Y oYV

ZDZ Lk, MOBENFESL LD, BYITIOVERCAVWORZ XY, BY)
CD take-off power, ¥R, MOFBEHOFEENEMA /s & ORFEAEREFIEL TR S
5% R0 Jumping Pattern DREZEMFHAMEEL TI W THB 5,

Halverson'® i [MVIEBkTO TR OBIEIIRFEREMNTHER IR TR D, HRDOMKLD
PR ORENLZ OGNS, WBCEHELINZ 2B OBFOTERIL, LIS h Tk
Shs3b0Thh, FERRCILI - TEINEAFATH D, Lk T BEOE
fEIXEELE BT, DBV AR BRS,] EHRBALTW3,

¥ 72, Hellebrandt® 5%, $EOVIBHOBMOEBIECOWTOEENDL, [ EEI,
X UDIREE R ERFICE T Z LIS L 5 TCEBNC 7 v =3 20T\ %25, 23 TH
P2 HE2h TEACHF TR 7 v ARRFFT 5 DD stabilizer & LTAVBh, RER
i, HoOMRHICE > CREAINIEHEXYWAIRIOCBRY L LD, | Lk
LTWh,

SEIDHERIIZDL SeBE L, — KL TR, ZOBROEEDOREDERL, $HED
Jumping Pattern DFEx* & bR HDDEEBRBERTH S LA IND,

@) % ROIBEBROBUIENEICI(FD Jumping Pattern DRZE

SEIDER S, $hROVIBDOHEIENEIT)IT % Jumping Pattern (X, H& « A&
I EDRBEOBENIRE L REZ Y LA 2T, BEMTEIREZEL T 2 ENHEID
bhic, £DBFR T, performance dbBFEANCERITHAL T 5 LR bR,

FHhEIL, ERD IO 2FRBITIL, TP+ v 7T DL ELHERIEE
XA T B, MEET 5BA1, I ERE I EEL <, FiEo Rl
Bidiel, B WOBELRBCRABETH 5,

LR oT, KEOEBYHSADOBESL VS X DIk, FRE T X% stepping #®
IBHILEATLHERX X A2+ v 7 (bipedal-hop) 2\ Jumping Pattern TLUA/g
W,

L L, BECEECHOBIEIME 2 HRBIEN L EHT B L L LT, HERRARA
Shakoich, FEoABEEHOEREREOWAL, THROFEOE X VITL - THIA
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SRID2F266F FTDOLHIIED Jumping Pattern DFEM@EM L, 2 FHURTOFE D
FHEC 1T 5 Jumping Pattern DI 5[ ZHEL D TH B E & BIT, TDHED mature
pattern ~NDOHHEDBEAS LA —EHDOREBRBE L TLEHLLDH I ENTE S,

IV &

BlED X 5 iR & BENLD, 2F25H6F X TO S$EDLIBBKDEYIBIIFIC R %
Jumping Pattern DRFEICHSOWT, 2 FD L 570 O DMAEXPHLNITT S Z & A8
T& 5,

1) %HROIEBkTOBIRR & fErefaly, & DIBRFCHEKRT S,

2) BY)ITOFHAILRIRARC KT % BRI - BEIE o B, k5 X O BYIORRIC
R % ERAED - EBIED - RBIET - PR BB OMRIL, WThIBEMTHEKRT 5,
LichinT, BEENETOABIEMOEBNEM L REMTHERT 5,

3 BYIOBEEICRT 5 HHRORBIIBRENCHEKRT 5, 7, TROBEAE R A
ZOAATERART DB YIENE ORIHAD SEEYIOBRRE ¢ & D% R B 12T constant TH
h, TOMBEAEIRFHCIIERE > T,

4) BOeRFsHERORBEEIZOWTIY, 2 ¢« 3FRTITAHRHMNEIFT S stepping-
off 24 7DEMNSE D, FEMIT stepping-off (XD L, FIITHIG L Tl E R
%+ 5 BERNEANETITORTHEML, 6 FEBTCILISHERMBYINERT S,

5) VIBBkTOBDENEIL, TEICIE winging 2 1 7NN DE|E BT x4 Fin L
R 24 THRTENKRE D TH 50, FABEOMAR » 4 v 7 2 BEMTEE AL,
SO, BB R AEIN ORI EANOER LA v 4 v 7T D24 FHHEM
L, 6 FBTlx 57% »°Z D mature pattern %L T\ 7o,

ZOWRIL, LHMEREMRBC LS [$hIROEBIEES © Fik L = ORRICEE T 50F
Rl D—FE LTfTlhbhicbDTHh b,
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