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Possibility of progress of throwing ability on adult females

Mitsugi Ogatal, Yasuo Sekioka! and Minoru Iida!

Abstract

The purposes of this study were to clarify the possibility of progress of throwing ability on adult
females, and to examine effective instructional methods of throwing. '

Twenty-four female students who had no special experiences of motor learning of throwing were
divided into three groups; two training groups (WI group: throwing exercise with verbal instruction
and demonstration, and NI group: throwing exercise without instruction) and one control group.
Training was carried out three days per week for four weeks. Measuring physical fitness and analyz-
ing throwing motions were performed before and after the training period.

In the WI group, throwing distance increased significantly from 24.38 m to 30.38 m. Actions of
arm and legs during preparatory phase of throwing were changed, consequently factors of action at
starting of main phase of throwing were also changed. It seemed that these changes leaded to faster
forward rotation of shoulder during main phase of throwing, skillful whip-like action and wrist action.

In the NI group, throwing distance increased from 24.67 m to 27.17 m insignificantly. Remarka-
ble changes of throwing motions were not recognized except for the increase of range of shoulder rota-
tion.

It is concluded that throwing distance and throwing motion are changed remarkably by throwing
exercise with proper instructions of technique.
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(Japan J. Phys. Educ. 41: 11-22, May, 1996)
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©FE 230.4+19.6  257.1£19.2%% 2455+24.6 24544257  235.6+24.1  235.6+25.8
HOT WA 42.0+26.2 55.5+20.8 43.7+24.6 57.6+24.3 51.7+23.5 54.3+16.4
BT F LBiAE 705+18.4 76.7+11.4 70.4+23.6 62.1+27.2 70.2+16.5 75.0+20.0
% E (rad/sec)
EBfEh bk 1.01+0.46 1.72+0.76 1.00+0.60 1.14+0.67 1.03+0.92 1.40+0.77
Y EEED TR
HEfE 3.0+0.4 4.0+0,0%+* 3.2+0.5 3.6+0.4 5+0.9 0.9
Bish{E 2.3+0.1 3.0+0.0% 24405 25405 + +0.7
¥ <0.001 **p<0.01 *p<0.05
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FEBOKELT- 7B LR 2BORHES)
BROBEIREESDL), UTAZEELL
NOARCIVREL.

4. #EtAE
FREOBEICBL TE, PHELYHET ST
i, 3PMCoEAHETY, FELFELZE
Lh7-bDICELTiE, LSD 3O L) S EHE
BFiote. ¥, FU—ZVIHROBREERE
i3, T-test GHIEH YD) #HW/. k¥, 5%
AHEEKBEOKRE L LT,

L ®

%313, FL—oV7RiRORBER LA
BIEOKERARLI-LDTHS. HRERDT, 5
HH D RHEGREA6.00m (p<0.001), FHHZ
LBk g, 2.50m (ns.), T bO— VB

057m (ns.) OELEERLA. BEETIC, A
B EARD LN EED ) BREREEH TIIH
BESZRLBAREROMULRL, ZOBRY
1T ERAMEIC L T2.91-9.26m, R ((FL—ZVv 7T
2 L AR b U —Z/ TRIOBEERE) X
100) i L T9.1-46.7% L WO EHD LD TH -
7o, HBRIL, KED ) BHREEF, EELL
BEREBE, o FO— VB L LICEERBEA
ROHOLNE» - 7o

#4-51F, FL—Z VTR T - BBIF
DY FAGHOERERLIZSDTHS. UTH
SWEE L, ARBREERCEELELALEDL
hic. HMD O FRREEFICKVTIEE COHEA
THEEBELRBAABDOLNTED, 0.1%KETIZ
WHEHBNE COMBIERM, 1 %KETIIRHIE
B, TENEBAMARY HAAE, LT AKE, EMBIF
BEErraEaE, TBHFRBFREAE, 5 %K

£5 FHHLLOEFAFHCEVBOLNIERD L —Z VTR TORK

fRMP» 0 R ERF M7 SRR oy ha—ILEF
Y (n=8) (n=8) (n=8)
Al t® ;0] #® Al #®
AE (deg)
BA/Ny 7 AT 4 VT
B 200.9+15.5 229.5+18.3* 197.1+20.1 203.4+28.1 2144+215 211.3+24.9
8 191.9+15.0 196.3+13.8 177.2+15.6 173.2+18.3 182.2+22.9 185.7+18.4
F B EBAMY
=] 191.6+12.4 202.0+18.7 187.3+24.3 193.8+21.5%* 200.2+19.4 193.5+23.7
B 178.0+10.4 171.5+15.1 171.1+21.6 167.9x12.2 171.1+15.8 170.2+16.8
)y — 2y
B 70.8+6.7 61.0+9.3* 66.7+12.0 56.5+10.8* 72.3+x7.4 67.8+12.2
B 81.6+126 79.2+9.6 78.1+13.8 70.7+13.1 81.8+5.1 82.5+10.3
BFRAAKE (deg)
KB E+
B 9.3+10.1 27.5+9.5** 9.8+10.0 9.6+14.6 14.2+8.0 17.8+10.3
i 13.9+8.5 24.8+11.9 6.1+8.2 5.3+8.1 11.1+6.1 15.5+11.3
B2 oidl
B 120.8+17.4 141.0%+21.9** 120.6+26.5 137.3+27.9** 127.9+23.2 125.7+28.1
B 96.4+18.2 92.3+19.8 93.0+25.8 97.2+16.2 89.3+194 87.7+219
F®EPAEE (rad/sec)
=] 9.80+1.97 12.68+1.25* 9.11+1.92 10.06+1.87 10.73+2.13 11.70+2.07
i3 7.79+1.96 8.30+1.28 7.03+2.00 7.51+1.42 8.33+2.05 8.36+1.64

**p<0.01 *p<0.05
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ETRFERBEE, NMEEEE, BREGHE,
ARy A, MREEIECTOBBIIERRME, &A/Sy
7 A 1 v TRHRAE, V) —-AREAE, BA
EECHBENRD OGN, gl RS
Tid, 1 %KETCEBIEFEBHIFREAE, 5%K
ETEIHIFFAMRREAE, V) —ABEABICE
BB rAREH 6N

% =

. MDY BEBREEF(CH T IR

BOEBYIC 31T 4 RERBHIEIL, HICKE < EBFIC
REREEYREITEEZOLNTWS. B - T
203, EMEIEFOM EOBEOREIL,
AR/ ARk, BREGEE, BFFROBOES~
D51 &, LEOEMEZ ¥ OBICH < BIfFERICEK
BrRIIL, ZTOKE, BONRT 43—V ALK
CBEELTWALEHREL TS, ZoBEITH
2z, BEBFEEROV L CBRA IR EE A
EE L5, ERBIENCIEETLZLHAED
THHLVLOERIEZ2EICLT, RADOE
RSB OIGHE /10 75 LTI EMEIE) O 8
TEBHRRERRIC 20T COBMEDHZFICHR A v FE B
2. ZTORKE, BHEBIFPOMBIE - BBIEL L
KEELBIENRRON, £ EHBIFORKELE
ZONABREEE, A7 AR, FEIEBIKE
FEABICLELATDONI. CD5YH, BE
REEIRHEEYRETSERTHSLEX
LN TWS7202, 25 o /b HIBHE O SRl
W@ LS LREBEMOERERICVEY R
ELACLDLHPTES.

7z, BIVE, ®FORBIEOTGHOERE L
LT, HHOEICEIANOFBEEHF W5
7, 1EED D BEEEFICIIFEOBR Y LEIEN
BWEeEZONHBOBRRICH FU—Z v 7R
NROGN:. gl (EBHIEBAMAEE) TREEL
ENRONTWIRWH, BRANy 7R 4 v 7B
DR AEII28.6deg KE<%x-» Tk, FL—
ZVUTIEN NG TR 4 T TRERFICK X
IR -7l e h b, ZOKE, £
BytEBALGEr £ CORIRAE (HEHEEEBHERIE
M) $182deg b K& %-> Tk, Zh,

EBFHORCBOEERICKE M2 E2HN
5. Z2LT, AHOLOVOLKBROEIEKIC L4
L5R, M, FEORSEEOHROBMATH
WALAFEBHORERRTHS L\ O, BR - H
M DOREORIEEN LAFBENDZRB L VS8
Bro, ARRICEVCTCLASFAEICEE LTS
ROLNADR, BOEEEEAGE /L5
CEBHDLEHRTESL. ThHO—FOEL
(X, BEHBIER (5 v ) O & MOBIEH
B LIORERTHLDELEZL MR
T&5%.

7, P UL AFEREEEOM
(8.66 m/sec—9.80 m/sec) ICH# L, #&#%E
BEOMM (16.20 m/sec—18.87 m/sec) 1 kA =
WTEhL, ZFy TBFC L BR—IADOmME
MRKELIEH7LDEEZONS. Wik LF LR
ELBE, FRRAFORICH D0, AFBHIE
DA EBETE AT TRFIIHRBT1 5
&\ D Borer DIEHEY &, AF v SEE L BAEA
H5HLHERTZLFERMDNICHERRLEATD
LRV E VIR ROEEN S, HHD )
HEBEO AT v TBHIEOEII AFBIEOELIC
HEYTTTCWELEZLNS.

CHETIIHRBBICH A H i, EMic &
DA —/N=N"\Y FAO—CHENALND LD
BODPOMENRD - /451425 /- LH - &
RO, Bl Eis8Ee2Z Tl o wBFL
FAEIRKICE2 @, 1[E304, 20-30FBE O
BREET 15M, EEEOEEDOL LT
ChH, MEBCRERLMUNRONZ A
n, bR - TRROEBIO 2 4 I v 7ICidBERTICH
ENBOONICEHRE LTS, ETAR, BA
ZHICIIBERIO L —2 R LT LR EE
DBBHPRTERZVWLEZONTWAID, L
M LENOEARROERN S, 585 ) HEHREE
BONLV—Z vt BHTEE L&D, BHEE
BRI TLOTHLI ENHB L. AHED
BED VBRBREFEREO L -2V 7D ESICRA
THEDL —/S—/\ v FAO—DO%# L BHERIOR
REARETBE £ 2, BEMBHED ORMIL T TIEH S
HIETHRARHETLEREN# M+ LnTE
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H5LDEEZLNS.

2. WA LBBREBERCEST DR

M LB EREIZ2.50 m BT
7=h, BERLOTIE o7, £/, BHUHE
B, BEEEICLAEELZELIZD LN -
7o, BREHETIE, EBHIFBABREOR AE 6.5
deg K& <70, V) —AKBOEAKEH10.2 deg
NI, ZFOKERE L CEBFEBFREA
EH16.7deg KELK LAl TN ILV—2
VIR LY LTRDOLNA. Thid, L&A
BFFRUOBES BB TEBECBITLT,
I OREHICHIDEAEESET, VI—AL
T ERERLTVWS. LML, CHhIBHEROR
WAFBIfEREL LEZON TV AEVEDEER
(BAEE)WICII 2> TEbLT, RERY
M EXEZEVD AN GIIERD LR LITHET
X700

A= w2 hTRFS FV—2 v 7T, BB
Y BRIHHETICRIESY, EREROMHY
LEBERLOTI R 7. Thid, RALFA
EEAZT IR NVERTBLETOV—2
Th{To7cb 2 H, ERERLBBFICLHEN
BHONEM -T2 THKELDOHE & —K
FTH5LOTHS. LnL, KRR THRE LR
HORBREGH CILRRERE L BBFLLICHER
HEALARDONAZ MG, 1E208K, 18fH
3@, 4BMEVCORIUEKEBLTH> T,
B AEE 22T DI EMT, F—v T
BHBICIIKELRENRELDH LV S.

= ¥

ChETIEN e EEBFEORRLE/ LW
BATH24% %, SEEORPTAEIC X HEHE
EEZITENOEFOEF T8 (EHDY
BEEEE), FE 2T IEROEE T/
B (Jel/c LEVEREEER) LU v bo—LEF
D3 TIN—FH-. 48, B - K- &R
OB3ED V-V T HRL, TORiHETH
HBE L BBEOV T a2 T, ThZho
FU—o Vv THBEHOMITHAILICED, K

ATHEOERENR EOFEZBRHF TS L LD
2, BRI OWTERE L.

FirERITIKOAD ThHH 7.

1) EEEEE, B8P0 REREENH6.00
m (p<0.001), #&Eix LEKEERH2.50
m (n.s.), I Fa—)LE0.57m (ns.) O
THhBD LN/, HEAEEATD LN
DD RREEH CIIERESZELAN
MU ARRL, JOMGITERMEICL T2.91-
9.26 m, RITLT9.146.7% L\ o &@HEDL
DTH-T7z.

2) D) EBREIEH CLEMBIFPONM
BfE L BBIEICERAEILARON, /o8
BEFICRVWEEBYZ TS L EZXONAER
BEE, AZ AR, BN LGAE
K AEEARD LN, T, ANy 7 A
4V IRBORABRERICKESk->TE
D, EHEFORBOBKIELS L-72. D
EVCEOBELAFEIENDEND, LFH
YEA AT v TEBIfER < L, BHTERE LS
DILDLHERTES.

3) el LIREBMEEN CIBRHNIERE, &
BEECRAEELELEIRDONE -7
BEETIE, EBIFBRRRORAENKE
<, VI—ABOBARENNELZD, TD
R L UEBFRBARESKE (X722
EM LU=V ITHBRLELTHTONS.

&

Hl) —BEBLTEL DI FRFAESRICZE
THOLEAOMELTHE, 7 APEPICLY
RERBOBEERBLYER L/KER, 0.982-
0.9260RHEICH N, FEHEOH WETHH L
BRHON. £, HHRERE LEREREL
ORIOMEBIFRE Z B LR, 0.1%K¥ETER
5| h, ¥HH, BRAMERN, REHKLU, 1
%RETHMSER S, B, FEE#HN EE
LU, 5 %KETHMMATNES, AMEMKF
HEHD L OMICEERATDHN, ZL4EORH
PIETH A LAEMNDOLNTI.

X ik
1) 7u7— (EMRER), FEEHFEDONFE, N
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