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Development of a learning program for improving overhand-throwing
ability in elementary school second and third graders

Mitsugi Ogata , Takeo Takahashi ’, Megumi Takamoto 2,
Junji Hosogoe 3’ and Yasuo Sekioka *’

Abstract

A learning program was designed for improving the overhand-throwing ability of elementary
school pupils, and its effectiveness was investigated through regular physical education classes from a
biomechanical viewpoint. The program consisted of four kind of teaching materials and was carried
out seven times during three weeks by 31 boys and 30 girls in the second grade, and 36 boys and 36
girls in the third grade. Although the number of throws per class varied from 12 to 20 in the learning
stage, there was no significant difference among the students. Measurement of throwing distance and
analysis of throwing motions were performed before and after the learning program. The means and
standard deviations of throwing distance for second-grade boys and girls, and for third-grade boys
and girls were 18.32 + 6.10m and, 10.80 * 3.43m, and 19.37 + 6.61m and, 13.71 + 3.82m, respectively.
After learning, the throwing distance of each group increased significantly to 21.56 * 5.54m and,
14.45 + 4.60m, and 22.33 * 5.35m and 17.58 + 3.96m. However, some boys who retained a higher
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throwing ability before learning showed a decrease in throwing distance. The motion pattern of the
legs during the preparatory phase of throwing was improved, while the motion pattern of the arm was
not changed. Some factors of motion during the main phase of throwing were also changed. It is con-
cluded that the learning program designed in this study is generally effective.

Key words: overhand-throw, throwing motion, elementary school, learning program
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R2 FEFBLHITOFZHMEMOLE, BLUBLNTO 2 EELTH%E 3EELTHOMOBEEE OB
BB TORE

2HEERKE IE
® OB 2 EEBT 3EERT 2EERTF 3EELT HEHiI & DI
Al #% il # i1} # T #* B 7T
HIXIEE (m) 18.32 21.56*** 19.37 22.33*** 10.80 14.45*** 13.71 17.58***
6.10 5.54 6.61 535 3.43 4.60 3.82 3.96
WEWEE (m/s)  15.19 16.44*** 1554 17.01*** 11.37 12.36** 12.74 13.66***
2.91 3.03 3.46 2.99 2.04 2.21 1.99 2.27
b &% 13.34 14.05 13.22 1427* 1036 10.66 11.29 11.44
2.66 3.15 3.25 3.53 2.07 2.18 2.15 2.24
EE RS 7.27 8.53* 8.18 9.27* 4.68 6.26*** 590 TAT***
2.20 2.38 2.21 2.49 1.92 2.07 1.92 1.96
HHAE (deg) 28.5 314 31.8 33.1 24.2 30.3* 27.6 33.2**
7.0 9.1 7.3 10.9 10.1 9.6 9.8 84
B5E (m) 1.428 1.447 1.471 1.514* 1432 1.501**  1.497 1.550**
0.099 0.148 0.131 0.089 0.108 0.121 0.118 0.097
A% AR (FREK)  0.586 0.635*  0.623 0.645 0.506 0.515 0.548 0.547
0.119 0.096 0.101 0.108 0.165 0.150 0.073 0.110
HEAE (deg)
FEERERARAE 244 29.9* 19.2 30.2%** 4.1 12.1*** 116 17.3* SHak
124 9.5 9.5 9.2 8.9 11.2 11.7 133
BT AE 94.0 104.0 96.2 101.0 92.2 93.6 90.4 92.0
25.2 21.8 25.4 27.4 30.3 314 20.3 20.6
B H R R 62.8 68.4 66.3 73.5* 38.2 46.7 415 57.0%**
21.4 25.0 28.9 25.5 27.9 314 32.7 345
LFAE 272.2 284.5** 2736 284.0**  269.0 281.5*  276.0 283.7* >*
. 27.1 20.7 24.0 20.1 234 19.0 22.9 23.0
MBI EOFHE (&)
BB 2.7 3.3*** 28 4% 17 2.8** 21 3.4%** S*rx SHr*
1.0 0.6 0.7 0.5 0.9 0.8 0.9 0.5
R Eh 1 2.8 2.8 2.7 2.7 24 23 24 26
0.4 04 0.5 0.5 0.7 0.7 0.6 0.5
LB MME OTER AEHEEE
***p<0.001 **p<0.01 *p<0.05 S2ELDHFEBICKZVEETRYT <3ELEDHFIFEHICKEVELFET

2 FEEDFEBHOZEREHEZ, 14.45 + 4.60m, 34
HEDOFBFIZ13.71 £3.82mTh ), 7 EOFZIC
LY, 3FEEDKEFTHELLLDEEZ LN
L. EFABITRERTIE, 2FEINEAEET2T7
EEwl (BEELZL) 2/RL7A. 7, #EH
YEWZ BT 2 HEMEFMICB VT 2 EAESHEEICE
WEZR L.

K 31E, BLHNTFEZR - BB B35
EREMERENDS XUEESHEE L OB
BIfREZ R L T 5. HEESSLED D b T,
BFEEFHHRICB O TR EE, i HE
KRG, BEEERERS & OMICHZ M

BIBERA RS bz, BIfESATIEE & DRITIZ,
BFOFBETAFARE, EMEEICHBT 2T
VERFAT & DRI 0.1% K8 T, EEIERAMGE R
AR, BHBEAEL OMIC 1%KET, BTHEA
BE L DREIC 5 %KHETH B L HBBZRSZD SN
2. BFoEB%TIE, BEHBARE, #EMHEIEIC
B 2 BeEh Ve, HEABEIVEIC BT 5 HENEETE
EDBIZ0.1%KEET, AFMELDOBICS %k
ETHELZHBBRIZED ON. KFOEFH
TR EBEFMBIER AR, 2 F AR, HEMEME
B2 HEEREG E DRIIC0.1%KET, ¥
Y ARE DEINC 5 %KETHE B % HBBZRIED
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%3 BLYUTOEFH B LUEBRICB LB MEHEE & OHEBIBEF

A B BF (n=67) ZF (n=65)
BRI FH% i £R%
BT 0.939***  0.922***  (.894*** 0.934***
Y &35 %5 0.829*** 0.764***  (.692*** 0.750***
FERS 0.795%**  0.544***  (.678***  (.733***
BatAE 0.146 -0.098 0.240 0.217
L3 =] 0.115 0.209 0.117 0.108
2% AR (BER) 0.308* 0.137 0.270* 0.071
FEVERIGGE R A RE 0.356** -0.134 0.449*** 0.429***
WIThi R 0.303* 0.148 -0.094 0.169
B Bk 0.380** 0.460***  0.423***  0.309*
LF A 0.505***  0.245* 0.468*** 0.226
HE G BHE D S-
BBy E 0.581***  0.654***  0.496*** 0.458***
BEBh e 0.216 0.414***  0.210 0.262
**%pc0.001  **p<0.01 *<0.05

®4 FEBLHITOFE

Bk BB bR & IEHE 0% bix & OHBIEK

B ¥ % F
R H 2 4 34 2 4t 344
(n=31) (n=36) (n=30) (n=36)
TR 0.608***  0.598***  0.542** 0.656***
KF 5 0.232 0.333* 0.263 0.451**
FE KD 0.438* 0.335* 0.295 0.165
EHAE 0.145 0.019 0.085 -0.071
HBHE -0.116 0.030 -0.055 0.048
2% AR (L) 0.186 0.180 0.183 -0.101
TEMERIRARE R A 0.290 0.018 0.164 0.184
T AR 0.028 -0.216 0.099 -0.072
B Ha e £ BE 0.140 -0.068 0.041 0.028
LFARE —-0.037 0.108 0.090 0.310
UGB E DR
B 0.135 —-0.059 0.398* 0.159
BBl e -0.013 —-0.293 -0.052 0.008
*x%p<c0.001  **p<0.01 *<0.05

bhi-.

LT OFEBH TREBERBIERARE,

0.576 (p<0.001) #xRL, ThZhIZEHEOH

IR IS B 5 MBESTE & DREIC 0.1 %K HEE
<, BHBARE, ¥EMEHEICHT S BBIVERHE &
DI 5 %kETHE L HBBFRIZD LN,
¥/, 2ZFCIIERKEREXERER, 78R
HAMUIZEHE LTHBBMTEZIToRR, &
BRI, BFoZFRTidr=0.710 (p<
0.001), ¥\#%Tidr=0.724 (p<0.001), KFD

FEEI Tl (p<0.001), FEJHETI

r=0.777 ( ir=

51%, #152%, #160%,%133%H»HHATE 7.

F 4z, FEBLIT LI, FEX TR
DEALE (FEBEISEFHOMER L2 D)
PR IEBEREIS St B L UEBMESHTIHE O &L &
OEOHBBRMERLI-LDOTH S, HIXERED
g L BESHEB OE/LROBTIX, 244
ﬁ%nﬁwfﬁﬁmﬁrxwéw&W%thﬁ
DB E RS .

$= o
RO 5
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14 [‘ (@] 14 r
12 } 12 |
2HEHF (n=31) SEESBF (n=36)
10 | Y=-0.258X+7.967 10 o ¥=-0.318X+9.108
o 1=-0.443 p<0.05 r=-0.589 p<0.001

2B X NBWBROBY (M)

FBHIOLHEERE (m)
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% 4 {> 2EERTF (n=30)
<X o o 1=0.252 ns
b=/ o o
© o o
[ (o) [e)
2a o 0%
# o s =
5 10 15 20 25
-2 -

FEEIOQIRIERE (m)
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FERIOQIFIER (m)

4 FEATORITEE & FEI L 5 ERZEHEOM UL ORG

X 43, BEHNFEJNCEBRIO=ILIERE & 4
BIZIrEkEHOMPEOBBRERLEZDDOT
H5bH. 2HFEEFFTIX, MERDOHEOHBZRE,
r=—0443T5%K¥ET, 3FELEBFTIE, r=
— 0589 TO01%/KETHERERTH Y, FHHETDEK
RENKEIMRVFIZ L, EFRESOmEAKE W
EVIHBREPBON. —F, KFTIX, WHEE
EHEEMICHEELMHBERIIZED SN TEST,
FEUORKEIAKIEL, 272X 55FEHED
B E BRI EAHL I o 7.

Z =
AR TIE, B - T (1995) okFREL

ERRE LIHIZE CRENED B RE % HIWTT 545
BELTRWABESTEE 2 Hv. BRI

FHA] - BICBWTHWIEE LoEFEEE & OBE
EHE LR, BFTREFHICBWC7HE
MOSHB EDOMIZ, EHHICBVWT4HBED
MICEE BB/ ED SN, —F, KFT
&, FEAICBWCSHB L OMIZ, E£JHHRICH
WT4HE &L OMICHEE MBI D 5/,
Tz, BEICICEREE*HBLE, 78R
HZzMVZHE L TERRSHEITo 78R, B
FHEEBATRIERESHEDOHS51%, ¥BHTIRY
52%, TFFBRITIIH60%, FEHTIIHNIZY%
PHATE:. ThonZ &hs, AR THEN
LBEH B /M ERIK - FREBLWThok
BEOBARELFMT 2D ETHLEER
b5h5.

AHFFEIL, BELZBL COERWHETH D,
BREBOHFMH L, SBEZRETLHIEANTE
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hrotz. LAL, 3BM7TEOEEIZLY 24
EBTF RO 3IEEB FOEKERY LR 5
KREEZEREL, Th2EALFIE, FHEOIE
HEFLIZIZRIUAKET TIHELTVWA I END
HREEZ LR S DPREEDF —/N—nY FRAO—
BEHoBEAARLNI- L HITE, I DFERKRE
TREREDICEBMREN DD LEXAOND. £
DHZ, 2EADOFEFHTIX, BRE HICHEMH
PEIZBT B HEMELR EDOEHEB T, 3EELEDEFH
OKEZFZIZ LA >TWBE I EH S, HEED
BAIIBOWTHLEFNRN DD ELEERD. b
DT EMPOERMEDEREIZF —/N—/1NY FARO
—DEFHEISBOONIZ L IIHERTE 2P,
AFETERLLEB U S I ADOEFRME X R
T52DI2F, S5 Ta s T L L DHEA
PEZFEEZOND., AR TIE LBOEBETH
BBLRETIIENTELDPDT, #BRE
RPHEBROFENAFIRLEL, EFHHOREER
RIBELTERES 2 AL WHREEET VR
FIAOME (1989) & H#ET 5 & T, KEH
Turs 5 Lr0EMEERF L THE. BEIINE,
BR7F = AR—VEFEHL/Z1EISRTHE4ED
AR TarILIIEY, NEZFEES
FTIE15~16%, MESFEABFTIEH12%,
INEQAEETFTIZLT — 18%, /NFEIFELELT
Ti324 - 25%DFEFEHDOMU B R Oz &t
ELTWwS @ETRBMETRINTVWEWVWDT
o7 hOEMERY). 2 TIIAPETD
PUORZ2ENTEE, ThEN17.7%, 153%,
33.8%, 282%TdhYH, AHLOME L BT S
b, WNEE2EATFTREDDOME, DT V—
FTIRIRIZE U ZR L7z, 8 0ORKEESI K
HE X AR FE DR E D F HSEKD & v ) BEIT
HHLDD, BEFIEIHIOHE (1988) X b4k
WEZR (1312 -203% 3 AMTAET7E) I
LI OOLTNREDITHAIELNTELI LMD,
AMRTEELL-FZTurs S L3ATHS L
Zz6h5.
RICBLINCEGHMEEBRFTLTHS. BFT
i, 2 - 3EAL LICEXBHBTARELRERMR
ZRLTEY, L, H4a»6HEL2LESIC

LR OREENAKEFENFIZE, EIXEEHEOM
EFREVEVHIERFBONL., DI ERIH
REEDDECBFTHRHEATERL/-EE S0
TS L tHIlERTAILENTE, TZOHER,
EREHOmEICEU DWW LD LR TX 5.
ZHATHL2EAEABFOLNITIE, 11.86m» 5
25.75m & ¥ A REEAIZMHUT L - B E A3
. 2EFTIC, TOMUTDOEREIE, HEWEE
MU THH (12.07m/s—18.49m/s), COEHK
iR EE, BHBEEOE LVWER Do 7.
T b b FEMERBRARMARIZ, 13.0EA539.0
B, BHHEBAREIZ300E,S 70.9EANELLT
Wb, ERIED (1982) X, HIBICTHT B F =
—NY FAO—DFEDRL Y e LT, LD
RyoFHEBHBOFHALEHIT TS, TOH
RECREON I ERAEOMIMI LAEDO K Y OF)
M%, BHBAEOMIMIEHBEOFIHZELT
WAHERHLDEMETEX L., ZHRIDLHIT, FHIC
XD EMEICEE LR ENR O NG EIIIRERN
GRENOMELMFTTELILDLHEETE 5.

ERAHTHREET KB LGS, 2 - 3F4E
B LT, R ¥ AR, EEMERLGR AR AR,
LFEE, HEfEHE COMBIESFMICA B AL EL
AR Sz, HEMEEEICBIT S HEEOTE A
AF Y RABEIET BT L, %O I EBERLGR
DEBOBBEIZO D> DDLBERTES (B
B% - WA, 1995). F 7o, EEMERMBERICERO
BEIFKREZHIEILE, FEMEPOKBORI LE
EXEL, AFEfERRBROREZ LAENSEVE
BEBRL WA EERHRIN TS (BEE - T,
1995). Th o —#EDZEALIX, ¥EHEETDOHE)
EDHRFEIZEL B LEZANKEL, HOEMEED
BREPBEL LIEHMODDORRELELR BT L
NTELI.

LAHL, BFRICERE CRkEREL ML o8k
BEHVAKE, $ICIREBEIMKT LUoBRE D
24 L 3ELTSDETRRAHFHELL. 2D
LETHAEETH-7748 (2 mPEOET 2R
L72%) #0RIVETORREZRET L. €0
7, BEAEOEAPERO—D2ELTEIALN

7z (ERS5SH). BEAESBULHEHELBA TR
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I,

£S5 FHICL) 2mll EEBEHAET LBREOEFRIHO
IR, RETMEE, RETHEE

i AR (m)  REAE (deg) HETWEE (m/s)
FEu FB% FEW 8% FIW $£I%
2HFE
LT. 23.40 19.75 27.8 17.7 17.60 17.07
SK 26.40 24.17 34.7 22.3 18.60 18.80
OA 27.09 23.54 35.2 21.6 18.02 17.78
KRS
KT. 35.21 30.00 34.6 28.2 21.67 21.55
N.Y. 32.29 29.40 311 30.1 20.84 19.96
N.T. 20.11 1771 36.0 51.5 15.70 14.56
LK. 20.71 17.13 36.8 54.9 16.32 14.35

WICKES BT E GOELLE) X, #XEEENIA
RiZoersbeHEshTnws (BE - BH,
1996). REL K & N. T3, ZEHEIELL
K& %), ZOFER, BREWHEELEL LY,
ERFHAERTLADOEHA IS, #HIiC, B
M#ZHLT., S.K, O. A, HEFAEMSI10EL L
BB LD L02b 5T, FRETRIHE LK
EdH sV, ZIZFRCEZRLTEY, ZOKR,
ERFHMET LA EZONS, AR
AELLEILLAERI, AFEOREEH S I3
LNZTAHZELIITELRDo7. LHL, 2hb
T BETHEBRORENFEHLUELETH D,
D)L AKITEHE 1 BEREENUE LR ZENT
BEDOFLETH 722826, BFTlIAZE
B70T 5 ANBNOENFITIIE S 2 WIGEH
HBHEEZOLND, TTBFDEE, MOHSE
VLA AR THRITH L TV AFIlEoT
BEMO-@OTEBEZHEHT I Lr &R H D
Bz onnszl, b LLRANETOEED
RESH xFHEroRxBI TOEE, V—
DES) PWBEYThhIro/zl B asshs, &
BORERMFOREICHEL TIX, BRI
%<, REOKENZEORRZZRLTATI»
WCRELIZDDTHY, 51, HEBEORESLRMI
DWTHRHTALEND A.
ZFITBNTD, 2 - 3EAELDIZEFZIZLS
AELEEBEEOMLEEZR L. /2, T
WRESIKHE L 2P IC & B EF oM EIC3EE

-~
—

ZHBBERIEIEDON o722 5, WD
EIREBNOKE I 2DST, Tar 5 %8y
ICEERTHILATE, BFEBEOR LIS U
WeHDEHEBITES, LFICBTEEZICLS
BEMEDZE LIX, BFoZLE ZIZREOEA %
RL, 2 - SEAICHEBEBLTHEENTZDLNT:
HBIX, FEMERBREBRARE, A F AR, #H
e COMENVEFMCTH - 7.

BFELTFORREELEEZD L, AHED
FETOT I8, BREDOBVWEFICIES
BWHEEDH Y, —EICHEBORMADH S HDD,
SREIIE, TEMEEZBR S, EXEDZm L
IEBELDELEZONS.

HXEHEL, ZROEEBLZERT L E, B
WEE, WHAE, REEO3IERICIIRESN
B0, BEBORBIINE L, EFIIRETMEEE,
BREFAEICIIRE S, BrCid, ®EEAEICR
FRIZEDEBE LT L, REUIEE OB
HOERIEREOM LICEBMICEE S RIZLEE
RAbohb., LaL, KFCRRENAEICLAEER
EmarROh, ZThoMERISEREROR I
BEML7-bDL#ERNTESL. KFKRFLEDY T b
R—WER OGS, BY 5HAEIX33.8 -394
Bew) s (BER- B, 1994) bbb, ¢h
Po§HE, KFORE, FHED2HEAD242 +
10.18, 344027698, D hEVEE
Rohb. /2, BFEFI T 284BFORGA
B, 285708, 3EAEBTIZ318+73ET
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HY, BEBOEZIVTNRE5%TEETHY,
ZFOBRFHEII L2 VENEFTRS. KFTII,
FHAORGTAEIE N0, EFICL D HEN
WL, Xy BEDLEEAENLEL, Ihb
EREgOMLEICLFE U DWW b el ENS.
AFEICBITEBFOREICIE, TLVLDE
FBICBEIKREIN O, BFDOBHEICIE,
BELLATLVDIEBRIALVIBREEZREL
SN, RESRMBICKRELEBEXITAIEL
, ZEMEELEFHABEOTM A2 RDHLI LIS
BEHL-LDLEEZ SN S,
AFETERLALEB 9T I 481%, A—1N—
N FAO—BfExBRIEEILEEZRALWVEL
I —ARMEFEOBVLDTHE. ThHOEM
THRENWFE T s 5 4% 3:8H 7REICH
OV BENTERSE-EIS, BFREN—
X, ERERom EEFE W, 72, AN,
ERTuT I LERBETAIIHIZY, F—u #
) OEDFHIITHHEE - BIERPHE, £hE
NOEMIZBWTFRENEDETEIIHILT S
FOREL-ABEOEEN TSN ThEer o7
SEMS, F—N—NT FRUOU—-IZHTIEEL
N EAE LRV TOERTRELRBMZL
Ex5h. FOOR, A7 L3 7HBEBTO
N0 REEOREZFIHL TiThbh7zZ &»5,
R TH Y, MOBEMEDOMAGDLELIFET
HbH. IO ENL, AETHEL-ZEE
Tay I ni, XIIHITF-OQFr —fErEBNI L,
QBENICRIR DM ERTELI L, )
REMD S RA-ENREMOZ00EHB8 L UG
HMOBEMMLIEEOB G NI L, L)
SUHEBAQMmIZLTBY, FALT50EFBRD
Lo ENOERLELHMTE 5.
SHOBEE LTIE, EEEHEICHT S BENME
DBERFID-DDFH LB ORARLEDTON
3. AW TIEREBEICB T ABEEOZ R %
Rbw, MO (kY Fik) 21To7:4%, BEh
YEsFlIC A TR BB R o h o7 BFD
WA, 2 - 3EAL LICEFRIOFMENENE
n27m5, 28H EBICHANEATED, FHIZ

& Sl 3 Ay Pt =2 1 a1
S AELEOEEINESTEBERXDH. LAL,

HKFOLBHTOFMAEIX, 2 - 3ELDHIT244
THhol:h, ¥PIII2EELHUBEIRDONL
ol BERIZA, (1996) I2X5&, FHT2 3
BOFMEER LIRALYE 8 BICEE/EURER
Ik 2HEEEEE (B, W) PLOOEHZTo
MR, SZELBEMNIOHICELHELLWH T LT
HY, BEMEMNFICHERALIKVEMETHS L
EZoNw, AN THEMEICERLHEIR
bhdro-FRO—D2E LT, BMOIZRHIESS
HolbEr oMb, ZOEMIZ, BWOHEMEE
b ni-o, EBOEITICRDE, TEHEL
B0 EOEEFBICV2 L LY, o
EHEMEEAICDERMREVNRON LS Zo70D
DEWREIND.

2 0

AW TIZ, QF—2H¥FB L, QNI
MR CHLIERTEDLZ L, OHADOHEMM
BIEEOME LWk, LW EtEHLT
F ==Y FAU—RNUBODDOFEE T
FILEEEL, NE2 - SEEBLEWNRITE
3@ 1 H12-20#% (FFEERICLIYWYREB) T
3BEMICHhsBEERLBLT, ZORMEIC
DWTHRET L 72,

HRIIRDELHICENTE S,

1) 24E4EBF - ¥, 3FEAFT - KFThH
BV THARLRZEEEOMR EARRD b,
2) BFICBW TR ORI KEIE N
Zirr, kKxaEEEHEomE RBoohl. B
FTIFEFIC L ) BIKBEREAMKT Lo EAT 1280
72h%, SO LD 4%, FEAEOERENE
h-BE (CFy+ 1 BEREMUL) Thot. K
FlzBwTix, FEFROKeEIKE L EIXHERED
HMUOMICIXEELZBARSRD N o7,

3) 24EBTF, 3EBFIIBVWTILERBEOM
LIS EEOMMICE 25D THo 7208, &
F G EE, HSFAEOMEROIMIEE
I bDLMERTE S,

4) 2EEBF - LT, 3EEBTF - LFTh
B TH, HOEHEIERS EBIEROBRENIVE
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ZEZHANRDLN, LHrL, wTFhos
— 7B THROEMEMFICITE AN RDON
Lol

Dtz ehn, /NE2 - 3EADBLIZIZA
— =NV F2O—-DEBHEINH B L, AW
RCTERLAFEESUSI 013, —BIKEOSR
WAHAHH00, EHEMICITERESELYME XS
HDIENTHAL I ENRERTE.
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