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Effect of eating habits on training motives and lifestyle: on junior long-distance runners

Mika KAWAI”, Goro OKANO?, Michiko SHIMIZU?

Abstract

Junior athletes in the developmental period require nutrition
not only for the growth and development but also for the increased
nutritional requirement due to energy consumption on training.
Diet has a strong impact on their health, physical conditions, sleep
and motivation for training and sustainability especially in
long-distance runners consuming a large amount of energy require
mental and physical strength.

In this study, the effects of dietary conditions of track and field
athletes in their developmental period on health, physical condi-
tions, sleep, motivation toward training and continuous motivation
as athletes were investigated.

The subjects in this study were 507 middle (junior high) school
students (male: 290, female: 217) belong to track and field teams.
We investigated their diet, health performance, physical condi-
tions, sleep, regularity in their life and training status, and con-
ducted statistical analysis using a chi-square test for independence
or Fisher’s exact test. Thereafter, the relationships between the
quality of diet and the items including health performance, physi-
cal conditions, daily life and training were evaluated using logistic
regression analysis to obtain the odds ratio for correlations be-
tween each factor (p<0.05).

There were significant differences among long-distance runners
in the developmental period in terms of diet, health performance,
physical conditions and regularity in the life. In both long-distance
runners and the other athletes, athletes with better dietary condi-
tions showed more positive values in health performance
(p=0.046, p=0.001) and physical conditions (»<0.001, p=0.008)
at present as well as regularity in the life (»<0.001, p<0.001) and
the confidence in their future health (»<0.001, p<0.001). In long-
distance runners, the population with better the dietary conditions
presented considerably improved health performance, physical
conditions and regularity in the life relative to the other athletes.

When instructing or coaching track and field athletes especially
among long-distance runners in the developmental period, careful
consideration in their diet is essential for their fatigue recovery,
resulting in improvement in the continuous motivation toward
training and competitions.
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(p<0.05).
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6. FH - ALEMDELED 69.4 69.7 69.0 0.859
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9 .o A Zn 65.9 70.2 58.8 70.7 69.5 72.1
6. FF - AHMmELLE ) 0175 0.605
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¥ AT v En 13.3 11.9 15.7 18.2 12.8 24.8 "
) W 86.7 88.1 84.3 81.8 87.2 75.2
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ERRT S ° N 14.9 152 144
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4. HAIELWAE %S> TWD } 0.016*
R EHEED BN 40.7 36.1 46.8
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- %2fk (N=137) BT (N=85) &1 (N=52) (HTvs. %) &fk N=370) BT (N=205%F (N=165) (HTF vs. LT)
87.5 89.4 84.3 84.3 82.8 86.1
1. BfEERTHDERES 0.384 0.410
12.5 10.6 15.7 15.7 17.2 13.9
60.7 61.9 58.8 61.0 63.3 58.3
2. fEROBEICHEND 0.722 0.360
39.3 38.1 41.2 39.0 36.7 41.7
o 63.4 66.7 58.0 67.7 65.5 70.3
3. DTN DTHEHREA NN 0.314 0.346
36.6 33.3 42.0 32.3 34.5 29.7
o 61.8 68.2 51.0 » 58.4 62.1 53.9
4. HAIELWAEKZ% > TS 0.045* 0.130
38.2 31.8 49.0 41.6 37.9 46.1
61.2 72.6 42.0 - 54.4 59.9 47.6 )
5. MEIRIZTiIcE>Tns <0.001 ** 0.021%
38.8 27.4 58.0 45.6 40.1 52.4
. 415 44.0 37.3 43.9 42.4 45.7
6. (RELRIEIRDZWEWbhind 0.437 0.554
58.5 56.0 62.7 56.1 57.6 54.3
®p<0.05. **$<0.005
Q) FL—=VJICEATRIEHDIER 4) BEFERQT7 LEDREE
RTWZHNL—Z 71T RN OFERERL . D BT SR, @EE, BIXOEEEEED
[FRENE L W] 13303% ThH D, [FRERICTH 2k EaBE

Lz 13482% Thoie. Fiz, BTidrEibix
LT MEBRICAEEERND D] (71.3% vs. 80.5%) TH
B> 7z (p<0.05).

KBICRKEMETOMOEHDEFDO ML —Z= 271
g 2RI DFERZERL 7=

EHEEERICENT, BRELTEHRL T [E¥EE
Wi 2 ke L 72w ] (56.6 % vs. 385 %) M <
(p<0.05), = DMOFEHE TIZ, BAIILTF LR LT [HH
ERICHERND D] (70.1% vs. 81.7%) HEMEN>
7= (p<0.05).
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ROIWCHEAERZA DY LA, HEE, BIUAEEE
DORERIZ DN TR
BETZIT70~6HOEFE1ETDE, [HifER
ETHDEESIEIBELRAIT 7~ 9 HOEFTIZ29
%, 10 LA EDEFTIZ 7.8 65, [Ekof@EE~DHE]
17 ~9 HOEFTIF 2145 10 L LEOEFT 7.0 5
[72A TN D THEFADN NI 7~ 9 S DEFTIE24
%, 10 MLLEOEFETALTEEENENEEICEN O
(p<0.005). I72Hb, BAEHEAITNEWVFZEHRED
SR, KFbEED W ENITRS .

Frz, THHAIELSAELTWS] 3 7~9 HDETF

KT bPL—=JICEHT IR
fili
Sk (% % % P
H H 2K (%) BF (%) T (%) (BF vs. 2 F)
3w 30.3 29.7 31.2
1. HEONFITE L WTT ) : 0.715
Ny 69.7 70.3 68.8
=4 75.3 72.7 79.0
2. WEHITHTH2ERIIHO ETH : 0.105
Y 24.7 27.3 21.0
=4 75.2 713 80.5 '
3. MEBORERIIHD ETHh } 0.018*
Y 24.8 28.7 19.5
=4 61.9 65.2 57.6
4, FHEEBRIIETRID O T h . 0.084
Y 38.1 34.8 42.4
Fn 482 52.7 42.3 }
5. RERITHEHEMELZWTT» : 0.022%
Y 51.8 473 57.7
*p<0.05
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- 2k (N=137) BT (N=85) T (N=52) (Hfvs&¥) =2k (N=370) BT (N=205) ZF (N=165) (BT vs. & T)
I 7 [ 31.4 20.4 34.6 29.9 29.8 30.1
L. HHONFEERL ) 0.524 0.925
T, WA 686 70.6 65.4 70.1 70.2 69.9
2. WEIZHT D E En 69.1 71.8 64.7 77.7 73.0 83.4
i 0.388 0.111
HOEITH Wi 309 28.2 35.3 22.3 27.0 16.6
BE Rk En 75.0 74.1 76.5 75.3 70.1 81.7 .
3. HEBOBERIID , 0.759 0.011 %
OR=c N WA 250 25.9 23.5 24.7 29.9 18.3
BE: En 58.8 63.1 51.9 63.0 66.0 59.4
4. WEBIIEITEIL D , 0.198 0.179
D ESCIN Wi 412 36.9 48.1 37.0 34.0 40.6
5. FRERBITIEH: A Wk =4 49.6 56.6 385 » 47.7 51.0 43.6
’ i 0.040* 0.299
LT, WWi 504 434 61.5 52.3 49.0 56.4
®p<0.05
£9 BRRAOATEEHE. BEH. £FHELOBR
2R (N=507)
HOH 0— 6 & 7— 9 10 — 12 £ p fi&
- (95% XM (95% (5 HEIX )
2.9 7.8 -
1. RERFETHDERED 1.0 <0.001 ®*
1.697-4.971 3.108-19.456
o 2.1 7.0 -
2. FEROEEICHEND D 1.0 <0.001 ®*
1.306-3.241 3.726-13.039
o 2.4 4.7 soxt
3. TN D THERHEA NN 1.0 <0.001 **
1.523-3.782 2.567-8.509
2.4 8.7 s
4. BHAIEL WAL Z%->TWS 1.0 <0.001 **
1.523-3.792 4.652-16.323
1.8 3.6 st
5. MEIRIZ T ic&E>Tng 1.0 <0.001 **
1.148-2.835 2.036-6.217
. 1.7 2.4 »
6. IRE LAKIRIFRMNIZ W Wbn D 1.0 0.006
1.043-2.649 1.406-4.166

Tl 2.4 £%5, 10 LA EOFETFT 8.7 %, [MERITF2IcE >
T2 3 7~9 HOEFTIZ18ME, 10 AP EOETF
T36HERLIFTATT DEWIEERIIIREEICH > /-
(p<0.005). 5T [KRESCKIEHROHE] 1ITDNWT
HERAEFEAIT7OEWEFIZESN > (p<0.05).
QEN#EEZOMOBEHORTFZ L L 2856

FI0ICEERA DY SR, HEFEE BIOERY
EOBICDOWTEEREZOMOMEH OEF O %
AU

EIHEEEHICBWT, BEFAIT 0~6 SOEFZE
1E95E, [BEEETHZ] X, BREFEZAIT7~9
MOBEFT39R, 108U EOREFTIII23I/THE
WZE<7z-o7z (p<0.05).

$70, [(TBkofE~NOBEND D] 1&, BEEX O
7 7~ 9 HDOETFT2.6M%, 10 AL EDOET T 15.8 15,

®*p<0.05, **p<0.005

[72A TN D THERFAD NN 137~ 9 HOEFET4.1
£%5, 10 MDA EOREFT 176 £5, [HHIEL <AEJEL TW
51 13 7~9HDEFT3214, 10 5L EDOEFTII
BeZNFNHEZICEN> - (p<0.005). Tibb,
BAEZA T NE<R5 EEREARHEDEES I &N
BB,

—7, FOMOBAITBWT, [HERETHD] 1Z
BEERAIY 7~ 9 MOEFT2.74, 10 SULEOETF
TIX5.0 15 [THEROBE~NOHENHZ] 137 ~9 K
DEFTLIR, 10 S EOEFTIES1M, 72, [H
HIEL < AFLTWS] 13 7~9 HOEFET224%, 10
KU EOEFTIE83ME [MERITHHITE>TWS]
7 ~9KOEFTLIMHE 10 S EOEFETI 4.2 5
EEEEAATOEVWHTRIFRKRREIZH - &
(p<0.005). £7z, [TV DTHERFAANNNL] 1F7



Me Ltk B13BE1HE 2015
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RIEAE (N=137)

Z O (N=370)

H H 0—6 & 7— 9% 10 — 12 /5 p fif 0— 6 & 7— 9 10 — 12 &5 p i

5% KD (95% FHIKE) (5% EEIKED  (95% EHIKED

39 12.3 ) 2.7 5.0 "

1. BHERETHLEES 1.0 46%* 1.0 0.001 ®*
1.320-11.500  0.000-1.194E+27 1.421-4.955  1.912-13.165

2.6 15.8 ) 1.9 5.1 "

2. FEROEICHEND D 1.0 <0.001™¢ 1.0 <0.001 **
1.077-6.232  4.430-55.995 1.088-3.168  2.441-10.457

L ENWTWNDT = 4.1 17.6 1.9 2.8

8. & N < THIH 1.0 <0.001™¢ 1.0 0.008*
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Changes of bounding ability with longitudinal improvement of records on long jumpers
and triple jumpers

Akihito KUMANO ®,

Abstract

There were two purposes of this study. First, it was to clarify
that changes of bounding ability (standing 5 steps jump: S5S],
30m bounding: 30mBD) with longitudinal improvement of
records on long jumpers and triple jumpers. Second, it was to
determine the relationship between the best performance and
bounding ability in the same season on male student long
jumpers and triple jumpers. Moreover, we aimed to show the
index of bounding ability reflected the performance of the long
jump and the triple jump.

Subjects were 57 male student long jumpers and triple
jumpers (27 long jumpers: PB 7.21+0.47m, 30 triple jumpers:
PB 14.94+0.68m). Bounding ability were defined that the
distance of S5S] and the value of 30mBD. The value of 30mBD
was the product of number of steps and time of 30m.

Results were summarized as follows;

1. In long jumpers, records was improved significantly (p<0.01),
at the same time, the distance of S5S] and the value of 30mBD
were improved significantly (p<0.01). Besides, In triple
jumpers, records was improved significantly (p<0.01), at the
same time, the distance of S5S] and the value of 30mBD were
improved significantly (p<0.05).

2. There was no significant correlation between improvement
rate of the long jump record and that of the distance of S5SJ. On
the other hand, there was tendency of correlation between
improvement rate of the long jump record and that of the value
of 30mBD (r=-0.443, p=0.09). There was significant correlation
between improvement rate of the triple jump record and that of
the distance of S5S]J (r=0.535, p<0.05). On the other hand,
there was no significant correlation between improvement rate
of the triple jump record and that of the value of 30mBD.

3. There was significant correlation between the best season
record of long jump and the distance of S5S] (r=0.562, p<0.01),
the value of 30mBD (r=-0.583, p<0.01). Moreover, there was
significant correlation between the best season record of triple
jump and the distance of S5S] (r=0.587, p<0.01), the value of
30mBD (r=-0.580, p<0.01).

From the above results, it was clarified that long jump and
triple jump records were improved significantly, at the same
time, the distance of S5S] and the value of 30mBD were improved
significantly. Besides, it was clarified that there was significant
correlation between the best season record of long jump and triple
jump and the distance of S5S]J, the value of 30mBD. Consequently,

Yasushi UETA ?

trying to improve bounding ability might affect to improve records
of long jump and triple jump, and it was thought that bounding
training was important greatly.
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Self-regulated learning in track and field athlete

Yasuo SUSAKIY, Akira ANII®

Abstract

The purpose of the present study was to develop a scale mea-
suring self-regulated learning strategy and motivation for track
and field athletes. Scale scores were compared with respect to
competition level and years of competition experience.

In a pilot study, questionnaires were completed by 399 colle-
giate track and field athletes (mean age = 19.62, SD = 1.18).
Exploratory factor analysis revealed two subscales: self-regulat-
ed learning strategy and motivation. In the main study, findings
from the pilot study and an examination of content validity were
used to determine the final items that comprised the subscales.
Data from 636 collegiate track and field athletes (mean age =
19.97, SD = 1.35) were analyzed. Exploratory factor analysis of
the self-regulated learning strategy subscale showed a 6-factor
structure: “self-monitoring,” “self-talk,” “goal-setting evalua-
tion,” “help-seeking to supervisor/coach,” “lack of concentra-
tion,” and “help-seeking to teammate.” The motivation subscale
showed a 4- structure: “strategy-effort attribution,” “training ef-
ficacy,” “ability attribution,” and “condition attribution.” Subse-
quently, the study examined the relationship between competi-
tion level and years of competitive experience in self-regulated
learning strategy and motivation. The results showed that high-
level athletes (a) had higher training efficacy, (b) used self-regu-
lated learning strategies more, and (c) had more strategy-effort
attribution than low-level athletes did.
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B1 2HFBREETIV (P3—T, 2007) ZHRE

D&, THCHREEEED, Boag%, CORE,
HEET, HOMNWEZEZEL, OEMNRETHLINEND
Z841) (Zimmerman, 1986) O Z ETHD. DT HE
T O H C IR AT, BRI E R & ke
% HEEZE (Locke & Latham, 1985; <~ —<~< >, 2007)
EXDOHRE U= BEZEERT 5 72 DI TR 5 % 53R
THHKTS =27 ()% —<2, 2007; Zimmerman
& Martinez-Pons, 1990) 2WVHEZITWS., £z, ZD
EBEDOBIEDTIL, [HDFHHINZLNIVOEEH D
WIZZEITRENIZ DWW T O ADER] ThsHECEN IR
(Bandura, 1997) & [HHEX Z2:KD 2720 D FEIEE)
ZHRET S EEE] Th2BEEEME (R, 2004), %
E R T B A il R0 B 2 R k9 2 Bl - fiifi (2~ —
X 2,2007) MEEINTWS, IS5, Efra> ho—
JVEBET O HERESEE HIKIZE, BE®R=YY 27,
HEOHETD, HOREEA A-—VUNREINTNS. Z
OHCEZY U > T &3, MRETDITEHCERT 2
FEOFGRDEFE (Kirschenbaum, 1984) = [H 4> DT
DN DO DRIE N DEE/LFEFE (Schunk, 1983) D Z
ETHhB. F/z, FEOEPREIFT, FEITHEPLTED
Mbo5LdT2E (¥v—<2, 2007 ThHO, HCHE
B, FHOMEZEOIDITED D NEITHL T
SHEELTIRETAZLETHD (P —< 2, 2007).
IBIL, A A=V R, FERERZE DR WIEO A
B9 )N—H)L T (Driskell et al., 1994), Z 5 D HCH
B P HgE NSNS, HEOEHMNTTHON S EEIN
5. MAT, ZOBEBICHEEINTWRND, EHHIC
MENAEC T, ZOMEERT S7-20ICHNENSH
CHEEFE AR E LT, E IR 2 R0 2B EE
ZZ 51N TW5 (Zimmerman & Martinez-Pons, 1990).
&I, HOEBREMTIE, HOEORTHEZMSMNHhD
RECHE LIRS ATIHE (P~ —< 2, 2007) &%
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DHECFHHIC K > Thlth &R DEK & fE S 1R
JB3 % HINIR#IE (Weiner, 1992) 23HEINTW5S. £
LT, NS OEERNSFTOW BN EZ RS HT
Kt (=<2, 2009) EXRDOFEFITH L TEEE X
DENRITT 2 72DITHEDEIEZETTD & W o ik
(D3 —<2,2009) OMRITDORND EMEINTNS.
ZOBRETOH OIS E gL, B Rl & #EIS T H
D, BEOTIE, RERREEHCRIERTHD. Z0LD
IS EBEREIC BT 5 H OB E g S EEE DT A A
BIRL720Y s, FEMNETTSEEZSNTNS.

ZOHACHBEEL, FENLRBOTIRRS Gv>
7, 2006), HGHRAFINTHSD (=<, 2007)
EBEZLNTNWS., 20k, EFITH LU THCHES
BPMTADEOBMZTO LT, EBFIIHEZERT
LI DITHBEITEHSESE, BEEZHEL, BRI
H2WOMOHCHBAE OGNS, 02
LIZOWTIE, HOEHBFEHICHEYICNMATS I LK
Ko TN T H = ANMEL, BEOINEEDL &
MBS MNIZ TN TW S (Cleary & Zimmerman, 2006;
Kolovelonis et al., 2011, 2012; Zimmerman & Kitsantas,
1996, 1997).

2, BV NIVICK D HEHBEEEDENITDNT
H A I N TW B, Cleary & Zimmerman (2001) &
Kitsantas & Zimmerman (2002) 13, #GEHIZIEHEE
ICHARTENZACHBE AR 27> TS 2 E&ZRLT
W5, 7z, Anshel & Porter (1996) 1%, Hivki#ET 2%t
RIZHEBEZTToTHBD, BVWAFINERHDOERTFIILN A
FIVOEFITHART, BEOME S BIkNDOHEL, M
NOFEMRAY IR D LA 2 IR T > TS 2 &2 5
MIZLTW%, X512, Jonker et al. (2010) 13, &g
HL NIV TOHECHBELOBEVWERGFL THD, EE
LRV OEFIZENL NVOEFLD, REIOHE TR



KT BHEDICKLERHEEEZDZNEEZLDITO>TVD
ZEEHLMIL TNS,

ZOEDITHOHAEREHICBIT BHEL NV OENE
WMatd 2 HiEE LT, BEICRDEFEZEEL NV
(FGEH) EFNDSNDOL NIV GEREE) 2 BEICH
B HEN—RINTH S, LnL, TONEHETIE,
JEFEZDL NIVITEM T HEFOHIT, 2EL NIV
KOEWRETF EFEREN X DRV EFINEMLEL TH
D, INH5DOEFMTHOHBEEAHIROMEH S EED
JOmINELLIENELZO5ND. £ T, AHET
1, FEREEZ DL NIVITEY T BT 2 T OB )
570y 7 LR EHKR L N)IVITHEL, Sl )Lz
2E, Jovz, HRO3DDLN)LZHELT, &L
NIVZBT2HCHABREE 2T L ET 5.

AT, BeLEHEORBERICE > THHCHREY
DEVWNEENDEZEZEND T ENG, BT Z2RBRE
BTHBELMEIT AL ET 5. ZOFEGORBRERD
IFZAN—FOEERERO—-DTHD, FOHLZEL
TERIK10FELL EORBNTFZAN—-FDEBAEINT
W% (Ericsson et al., 1993). =T, AW TIL, &5
R 10 LI E E 10 £ R ET 5.

INHITED, FELFERTICHBIT2 A CHEEE
DM EEED T ORI ITDNT, FEik L )L &5k
EHROB SN ST S ENTREERD, AR
RO EEIT OO DHAERLIENTELES
AH6N5%.

IEDZ EnG, RO HWIZ, HOHBEEEITH
B BT T VICHEILL T, R REEGRT R NS
B O g S gD IFICDOWTHSMIT Lz B
T, ZN5DOFHE LN ERBERICB T 2ENIIDON
THRHNT2 &7 5.

2. FlHBE
2.1. BHY

TlEAAEO HIE, FEBEMEETIVITERLT, REE
B DORE G BT 2 HORBAE G CEE DT 2
HETHREZMERT 27201, HFHEHE OINE & #E
2170, ZOHAZHWTT = RE L5175 2 LT,
AFHETHMNTL2HHZHET LI LETHS.
2.2. ik

(D FAEIHE O &5EE

FHEME TV THE SN TWD H IS8 g &
EOTICELT, HEHONELERZITo 2. BEhxt
S EUREL - HOHBEEE IS, AEEEGE, Sk
Jo5Z 7, HEEZS U 2V, EEOEY, HOEY
A=, HERHMii IS TH o 7. Kz, BHEDITII,
HOh Rk, BEFErmE ek - ffifE REREEEHCD
KISTH o7z, TNHOHCIHBEAEETEEE DT
DWW, HOHBEEPED) - ARV ITBT 2 STF
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HTCTHOWSN TNWDIHHZZEE L, REMIC70HE %
TlRAEDOEH & L.

(2) THHONEIZ SO

BE UZEEOWNAED, ke B o Hmicsir 2
H OB 08O CTh 50, SRR ERT
BEWNONDICL KBV, RUEWRMNEEL TWLan
MITDWT, [ EBHENEMORFHE 1 4 &R Egit
DFREBRERA 10 £ LL L TH B RFORE EFEER T E
TEHETDHRFELLTHH L.

(3) A 1E & AR

2011 4E 8 A 9 AIC RFL 70 HE (6 BFEFEE) M,
5785 BRI & & RFEORE EFEFNICEMN L, 507 AD
F=FEENR L. FDOL, F—FIZEESCRIENR
W —% 399 %4 (4Eis M=19.62, SD=1.18) Z /i ®
THE LTz
2.3. T

SEThEEE LT, £, WyatEiroanc, HE
Ol SRR EZBEH LT, KPR ET7OT7 %)
REMRFL, BEZRANESNSEBIZHIBRL 2. K
TRt (ERTE-TOxy 7 ZXEE) T, EAE L0
ZHUEL LT, HEHESRHGICEVWEB SR T A E
MNA0Z RS WEHBE ZHIBR L 2. £/, I FAMED .40
PLEZERLTNTS, BIORTFIZ .35 ORTEM=EE R
FTHEHBIZDWTHHIRL 7.

BT I SPSS Statistics19.0 261 U, A & /KHEIL 5%
&L
2.4 #ER

9, BB 70 HEICDOWT, it &2 EH L,
RKIRETO7 RN ESNLHEN RN i
W, T0EBICHL THfizEdz. Kz, HE2MKIC
MUTENFE - 7Oy 7 ARERICE D NFo0 %
otz ZOFEE, [EEORE ] [EBE0E=%
V2o TEAA=D] [HEBA~OEH] V7 h—2] [
Biowd28E] AR [FEICHT 2587 - g2~
DOl [HE TN 2 HIEAOIRE] O 8 K12 i
Liz. ZO8HFOHT [BEDRE L] [E1ED
TV T EAA=T] [HE~NOEF] [IVT h—
7] TEAE] ZECHEBEEE LB, [HEICHdI2H
&) [HEITHT 280 - eI~ OkE] [HEICHT 2
HMEANDIFIE] ZEE DT TE 5.

F7z, MESRELZBEL TWED, SEORT45
M CIXRFEaMENRERH TN TETHHIN
o HOHESE SIS HNE T 5 =2 7 &R T,
B O I EHEE RN, Bk iE S O RIETH > 7.

PLED &SI, FEHEBETIVICHELL T, HCHE
EHHME DT DV TR L2/ R, B LgiEo
M GEICRA O B O 28 A B DT A 5 0
2oz, ROKFETIE, HOFHBEE KBS
FONERZ Y ZE LI TS0, HOHEEE S
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W& EERE OB 2 THE 2RI T T, s
CHRTF AT WAt v 2887 5.

3. AFRE
3.1 81

AREOHML, REOCHHEHZHEETLZEICKON
B4R D B LS oGRS mIC B 5 0 O
FEAMNE ST DT REEERL, TNEHWTH
CAEEBIC BT 25 L N ERBRAER OE W 2R
THIETHS.
3.2. Ak

(D) FHH DS FIE

TR CTH S NI U7z B O E R g S B O
ThH2 I EEREANBYHAET B0, FRUTEMT S
MEBT, &5 —F, FMrhsIU—ofe s drEH
DI ZEIT> -

£, HOFARZEE AR ONTIE, THEOHRTEE
] & [BEDOEZS U DT EA A—D ] 135N B
ETFNNSTNFNMNL L LTI =725 25
N30, [BEXE] THCHHE] [ A=) [£2%
U ICHEUTTHE O ®ETo /2. £/, W EE
FoOMEGH T, EFIHEEECT —L A1 MTHH
LT Aok belEa8ZIcLT, MEICmD
HMATWBEEZEZOND., TDRD, ZOXDRITEZ
BT 2823 (Zimmerman & Martinez-Pons, 1990)
ZHOHEFYAIEE L TEINL 72

FROXD ICHOCHEEE SO AT I —%H
REL, PHMAETHESNZEHOKEEEE OBNE
1o/, ZofE, TBiEHE] TACHFME [ A—)
[E=% V7] [BEEFE] [V T =] [HE~D
ErhRR] [EAHIE] 08D FLAhTFI) —n5k5 44
THH O H OSSR E 2R L Tz

KIZ, BHEDFICDWTIE, PRAET [T
SHEGE] HMEIST 2807 - B~ DOkE] [HEIT
T 5HEANDRE] Pz 2o [HEITHT 5
HiE] WHCRIEICET 28D T, [HEICHT
5871 - AN OIE] [HEITHT 2 HIEAD)E]
BHEEREICET28E DT THE EEZXSNS. Ln
L, DHg (1985) 1%, AR—YIZB 2 ERHIREDER
EUTHES, &, B #E KFATHLERBLTH
D, TlERE THliSNRBEENZT T2 TOREK

i@ ZHHT 2DIC3IATaEEEAGNS. £ T,
JRIKG RO ER & LT, [T s 25 EA O )E] [#
Bz g 2EAORE] [HE I 2 EFANDIRE]
EFHZTEMLUE. £k, EICHT 550 - 8~
DIFR] FENZTNMN LEREEEASND =0 (f
i, 1985), [#HHICHT 2B hA0RE] & [FE I
TRRENANDIRIE] THFBTEELE TORRE, [HH
Blickd 285 HEICHT28~0kE] [HEIC
KT DEENNDRE] [FEIHT 2 HEADIRE] [H
BT d 2 BEADWRE] [FE 10T 2 A DIRIE] [
BT 2EBFANDIRIE] O 7 OO R HTIY—h5
B% 16 JHE N SRS N2 B D REZER L /2.

(2) THHONEZ SO BT

B UZEEOWNAED, ke RS o Smicsir 2
H OB 0@ O CTh 50, SRR ERT
BEWNONDIZL KBV, RUEWRMNEEL Tz
MZDOWT, [ ESENEMOREHE 14 &k gt
DFREERERA 10 LU ETH D RFORE B FEEER T E
T2 ETHREE 10 4 THRA L.

(3) AW IE LR

2011 4F 11 A5 12 HICHCHEBEE HIRRE (6 B
BEREE) EEIBEDO U RE (6 BEREEE) 7 572 5 I
B HERFORE EFEREFICEMN L, 746 ADT—4 Z (AL
Lz, TD55, T—FICEELREN/BZNT—% 636
% (4E#h M=19.97, SD=1.35) ZHOHLE L /-
EDOWNERIE, & 1ITRT.

@) HREDFEhE

AFET, ELLAXT, DLFD 1~ 3 ONETHRERS
NbD%E, PRAELFKOFHREICIDERL .
7z, HENE4E 5 OFH LN BB RIREIC
Ehu L 7=,

RENEL: 7oA A — b HEARL1TIE, MR
CAER, FEITINA, BEOEHEBEHANDEEERD
7z.

BN 2 ¢ e LR OB GIICB T 2 B O RE?
EhHME AT 2HE MENS 213 EidERE L TE
L7z 44BN S5, HEICEL TE, PlHAaik s
FRRIC [FOGEICBE T 2B A HITDNTHBEE L
£9. UFOENEEZHAT, HEOHDITHRS U TIZ
FLRNEOET 1 DICHAZMTTFI N | EDfF
AU, HHOMEWR, M:2<dTiEEsRn, 2:

&1 AEMKEOANR (N)

s AR VA%
N E RN a7 L Hi X L~
. b LOFFE AT 83 219 189
B 104221 E 42 67 36
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HEOHTIESRBN, 3:HTEELRN, 4: D010
TWEE5, 5:HTEED, 6: &ETHHTIEES] TO
6 Bt HCREE T, HENEWNITE H MBS HIE
OHERNEWEMIRTE 5. 28, MIREHIIOWTIX
AT ORI IR U 7=,

FENE 3 BT 2 2HE FAENE 3L,
TFATICKOEEINLHAN S35, HEOFEEIT
FENE 2 DEHE LU 6 RO A CFEE TITV, B
NEWIZEEFHE DU NENWEMIRTE 5.

FENE 4 B LNV E2EMT 2HEE FAENE4
W, BT 2F—LA8RELTOLX)LTlERL, |
FHEANOBH L NIV EFHET 5720 0HATH . HA
DN P2 AL TH BN, Z0itikz, KEBF
55 79 [\ H AR A RO RGE TR O iRk %
L TWEE CUFEELNILERT), BREBMT
55 63 [\17G H A A e RiH i BGBFHER 2 O 550k
BEPLTWEE AR 7Oy 7L N)LERT) &£2D
DREDHIGRERZZ20 L TORWEE (CLTFHIX L X)L
LT D3 DDOLNJIICHEEL .

PN S | BRI AT 5HE FAENE
513, B L ORBERZHET 272D DIHETH 5.
e FE R ORBERZTZALTHL WY, Oz, 10
EREE 10 EL LD 2 DDKEZZFE L.

(5) aEHULEE

SETEEE LT, £, WratizEiToane, HE
DO E LR FEAEZREH LT, KR e 7oy —%)
REBRFL, FEIRAPESNSEBITHIRLZ. K
Tt (ERTE- O~y 7 ZXEdR) T, EHE 10
EHUEL LT, L@ NEE K AR R
N A0 B RS TR WIEHB ZHIBR LU 72, £72, IITFAMTE) 40
PLEZERLTAHTSH, BIORFIZ .35 ORTFEMEZER
FTHEHBIZDODWTHHIFRL =

REOZYUHEITONTIE, RIEWKTHHTZ2HANT,
ETFIINDTFT—=FICHTEZ2HTIEVORI 2L
ZOETINOHTIEOORI ZHE T 2 ERE S
L T, GFI & AGFI, CFI, RMSEA % i\ 7=. GFIiZ,
ETINNT—% O HILsHITH R EOREHRETET
NWHENERTIEEETH D (EFE, 2003). £7z, GFIIZ
BHZEEN 30U EZ2BAS EEITENELZDIT< W
=% (M, 1998), AGFI /4R L 7=. AGFI X GFI ®
EEEEL TEHINTWS =D, AGFIIZ GFI LD {H
MWNSLBBESINTHBD, GFIDEEDENNS NIF
EXwEF)EInTnsd (Em, 1998). CFliZ, #
WAL Z &2 SIS E T )V 5 2 T OEIHIZ
BIZNAZBI<EFITETIVE TOMICEDH - DIThiE
ITE5MERTHEDTHS (NE, 2008). RMSEA I,
ETINOEMSOHEEZROBRNTET IV ET—F DTk
MEOREZIZMT2-DDEETHZ (£,
2003). GFI & CFI @ RO 1.00 TH D, 0.90 LA I

Me Ltk B13BE1HE 2015

DEEHZEL TS (N, 2007). RMSEA IE, 0.08
K ChHUE, BEENRVWEINDS (LA - /NEF
2002). 2O EMSL, REOZUMITDONWTIE, GFI
& CFL11Z0.90 BAE, AGFILIZ GFI & DZEN/NI NI &,
RMSEA 13 0.08 AN Z/RT T &R MEL L /.

I HTIZ I SPSS Statistics19.0 72 5 TNIZ Amos19.0 2 ffi
ML, AEAKEZXS%ELT.

4EREER

4. HCHEZEABRREOEFEEICDINT

H O AR E DR FHEZHSNCT 5720
12, ERFE - TOxy 7 AREERICE B R ETTo
. 44IEHIZDWT, Rib#FrEEHEML, KAHE
Oy —RNESNZHEN RN 2/, £ TD
HHIZH U Tt zeiEd . ZO/SE, BEEHOHERE &
FRPATREMEDN S 6 F&HHI L 2. 208K 2 6 A
TORMTFLERIT6.71%TH D, FETHBEEED
ZEMTER (£2).

TNENDORFIT, HEHNEDNSLLTOL D TR L
. BN, FEPOEDA A —DDLEEDER
WETH2HEANGBREINTEY, FlHAEOEHEDT
ZHY T EA A=Y ENTWE 22T, 20
KTz [BEOEZF U TEAA-D] EHiH L
EIRTE, V7 b—2 BT 2HEANSHBRENT
B0, PiAEORIT b= EINTWE, 22
T, ZOWTFE [NV 7 =2 &@mfiliz. BIRHETF
1%, HEORE S HEOFMICE T 2EE,» S kI N
THO, T/, FHEHAEOHERE & H SRR —D D
HFIcEEEFo TSN TWE. F2 T, ZORFZE
[BREEORE L] EmaAalk BVETIE, a-—F
PEBENOEYICHET2EENOHBAINTSD [Oa—
T - BEANOEMER] fafa Ll BVRFIE, Y
X BEPICETHEANSHRINTVND Z &S
FRENOHEPRRE] EmALz BRI F—»4
AL RADOEDCETHHEEANSHEREINTND Z &
5 [F—L A SAOEMEF] Sdmfallk.

KiZ, BCHABEEEAMREOZ L ERF L. %
WL, BEERTFTEHWT, HOHEFE AR
ETHH I NZEFR 54T 2HEAICENT UL EE
ZILETINEREL, FOEFINNT—FITENLT
HTEEONENNERF L. SO, B
¥ H AW O G EEE 1L GFI=.827, AGFI=.802,
CFI=.851, RMSEA=.064 T&® U, AGFI |3 GFI & D 7
/NS <, RMSEA |FHEAEEZ ML Tnzn, GFIL &
CFI I3 HEMEE 2 /= L CWisho /. I T, L0AH
MRETINERRT 5720, BLEEEESEICLT, H
HENCHARERN D D Z &R I N5, [X6] & [X8)
[X14] & [X15], [X14] & [X16], [X15] & [X16], [X18]
& [X21]), [X26)] & [X37), [X28] & [X29], [X29]
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&2 BCHE

FEABRORAFHIFHER (FAFE - 7AT v o XEER)

E THANE FF1 ®FI FHFm JFNV JFEV J@FEVI
BEDE=H Y T LA A=V (a=.875)
X1 AEET2BHEORREEA AV LR LHE LT D .781 049  -001 -092 -.021 -.043

X2 AfELTL2EEEA A—TLTHL, BfEZMBLTND
X3 @& ORI A BEICA A= LD HHE LTV D
X4 VOLAELTIEESEA AV LAROHELTND

.768 018 .016  -.035 024 -103
.754 -018 -.063 007  -.025 -.044
713 .043 014 -025 -.019 -.024

X5 HADOBENIEL TERED, I EL TERDPSLDEHRLANOHEE LT D 706 005 -.082 060 -.059 -027
X6 WAWAREE (HoOHMA, ET4AOBEG) nb, Biof 2A—YEL, #EL TV .651 -.044 -.048 152  .067  .072

X7 REOETAESEBICLT, BHEORLUELEZRALRNLHE LD

X8 T EFL TELBEOEEEA A -V LAABLHH L TND
X9 AZOEBHEIIKH L TOETELERYIZKSNT, BELTWD
X10 AHOBEEICOWTHES LN E I D EFRA LB LHE LTS

.630 -.003 -.080 .140 111 128
.623 .008 .056 -101  -.013 107
.499  -.026 159 -.026 .046 015
412 .008 244 -.017 .005 162

L7 b—7 (a=.915)
MY E) 2HANT, R2KEEDEIIELTND
MY E) 2HANT, EPhEEDHEIIELTND
MY =) 2HNT, K

X11 A7 h—7
X12 A7 h—7
X13 A7 k=7
X14 L7 h—7
X15 L7 k=7
X16 L7 h—7

(
(
(
(
(Y ) #HNT, BNKHEEEBELEII>ELTVD
(

FbagLENELI L LTS
MOF) ZHNT, BIZORAS U FEBERALEI LTV

MY F) AT, HEONEZMERLEI L LTWVD

-076  .890 -.009 -030 -.054 102
-060 .882 -001 -064 -.063 128
-064 .805 -.022 -079 -.053 111
148 .766  -.059 .055 064  -.049
105 .743  -.002 .034 036 -.122
024 .728 .063 .096 083  -.149

FRE DR E & 7l (o =. 802)
X17 #E O BAENER CE 2 BRI L T\ D
X18 #E ORI 2 T 5k & & > T D
X19 #E%, AIEOHE ORR & HEATEHEL TV 2
X20 EO X IZTHIEHE N S £ TE N EMBE RIS L TWD

X21 #E%, BOBE TRV EIZONT/ — bR EICREL TV D

)

X22 CEERFHNIC R ATRER AR A RE L Th D
X23 MECR LT, B L TRAMARREEZRELTVD
X24 #EICX LT, BEARE (I, (fm, fE) THRELTND

-.062 033  .692 036 -.076 -.056
-.043 025 .671 148 -.025  -.178
-097 -005 .671 -.154 078 194
.086 -.008 .663 -.037 033 .066
-043 -017 .486 219 -.013  -.045
145 039 477 -.032 .060  -.026
331 -.008  .4B7 073 -.053  -.140
000 -126 .441 -110 -.054 .136

—F « BB~ ORI EF (o =. 890)

X25 HEL TEARPolb, a—F - BRICT R ARty FERODTHEL TS 021 -015 -012 .889 -087  .105
X26 WE O MMAIFIZONT, a—F « ERUZT R A0 v F 2RO THE L TWD -015 -001  .044 .770 -009  .112

X27 HAOBEIZONT, a—F -

BT RosA AR v b RO THBF LTV D 000 004 -001 .762 -.038  .137

HEA~OERRE (o =. 757)
X28 F—AAA hEMEEEE LCOT, HBICERTERVWIERHD
X29 MWELSNOZ ERRITI - TLEY, HBEICERTERNWI LD D

215 -.082  -.143 .005 .676 -.005
.021 022 053  -171  .621 .084

X30 #EICKHLTNANSLEFWVRERST T, MBELERELLS (BT LS) &LTWD -063 060 -.025 .040 .560 -.120

X31 ARRBEAKETLEN, MBFIEPTERVWI LR HD
X32 WEFILME TIE, LT TERNIENDHD

X33 MEOBMEZEZD, TRLEVETHELLTVD
X34 Gz bIIEB &b E 2 PIIHM L TV D

-.092 035 104 -.057 .b36 155
.087 -.032 -.014 -105 .520 161
-168  -.021  -.027 .067 .504 -.067
-.245 .038 074 169 442 -201

F—bAA b ~OEI B (o =. 840)

X35 9 EL TERMATZDH, F—h AL MIT FAA 2R Y FERD THE LTS 006 041 -010 .108 033 .779
X36 HOADBEIZONT, F—hAL MIT KA 20k 2 bEROTHE LTS 032 022 -025 116 011 .683
X37 #MEOMYMHITZONT, F—=h AL T KA ARV FEROTHE LTS 003  -011  .047 208 080 .612
TR g1 25 42 23 -25 46

71 - 32 32 19 26

R — 37 01 35

EA — 20 35

W1V — o7

& [X31), [X31] & [X32] ORFEZAEITHSHUZEEM
L7z, Z0#% HETTI OMEEREZEH L/

GFI=.884, AGFI=.865, CFI=.915, RMSEA=.049 &7%>
72 (X2). CFIIZ.90 L ED iz R L TH 0, RMSEA 1Z.08
DIFOEZRLTHED, NS OMAERESIENEZ i
729 fEERL Tz ZFL T, GFIIZ .90 P EDfE %R~
LTCWiano /=, BH (1998) 1B 30 2 A
% & GFlOEIZE <25 2 &<, GFLDEAEN
ZOIETINOEHT ZHEFRNERNTED, Z0
HOHBEE AR E S BNEE 37HE) 2730 Lk
ATV, GFl OEMNFEEFI DK< Ao/ &
EAZH5ND. £/-, AGFI & GFI & DEZHER L -k 5,
INBOEF/NS oz, AGFIIX GFI Z2B1IEL THEH
SNBETHBHED, BEKICHHEZ NI TE&
AGFI E GFIDZEZIZRKRE< B EINTNnD (EH,
1998). HEHOET I TIFAAELKE I B2 HE
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T5H5ZET, BWERMOETIVCHXTHHER/NS </
L0, WEBDETILOD AGFI & GFI OZEIZ/NE o 7=
ZDZENS, KEZRDETIVIIEHINAR DN EE
LTUEWGFLIZ 90 LL EDEZERL TN 720,
GFILIZ .90 ZH I MICFE> TWAEZRLTHBD, £
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Research on the design of a track-and-field class that includes throwing
— Through the practice of two kinds of athletic events —

Yomei CHIN ?, Nobuyuki IKEDA , Takaaki NAKAYAMA ?

Abstract

The objective of this research is to obtain suggestions for
designing a track-and-field class that includes throwing, through
the practice of two kinds of athletic events for elementary
school fifth graders. The participants in the research were 91
fifth-grade elementary school children (50 boys and 41 girls).
The unit comprised seven classes in total. In the first part of
each 45-minute class, the children learned how to do the long
jump, and in the second part, they learned how to throw. They
were taught how to do the long jump by practicing “the rhythm-
up long jump” as the main teaching material. They were also
taught how to throw using a variety of teaching materials
designed to improve their throwing technique. The research
results revealed the following points.

1. Significant improvements were seen in the distances the
children jumped and threw the softball, as well as in their jumping
and throwing techniques.

2. Eighty-six percent of the children improved their throwing
distance. Therefore, in this research, the practice of two types of
athletic events, including throwing, was shown to be effective in
improving the children’s throwing ability.

3. It is preferable to positively include learning how to throw as
two kinds of athletic events included in the area of track and field
in elementary schools.

Also, the following three points are issues to be addressed in
the future toward designing a track-and-field class that includes
throwing.

(1) Provide a unit that consists of eight classes or more in order
for the children to master the techniques for these two types of
athletic event.

(2) Investigate the results of the practice of track-and-field
events other than the long jump.

(3) Clarify the guidance points for technique in order to improve
the children’s throwing ability in the area of track and field.
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SERfE : 2.64m, FEUE(FFE © 0.47Tm

Fofk (m) | 3L ek (m) | 5
: : 2.70 513
3.70 726 2.69 511
3.69 723 2.68 509
3.68 721 2.67 506
3.67 719 2.66 504
3.66 717 2.65 502
3.65 715 2.64 500
3.64 713 2.63 498
3.63 711 2.62 496
3.62 709 2.61 494
3.61 706 2.60 491
3.60 704 :

: : 2.20 406
3.20 619 2.19 404
3.19 617 2.18 402
3.18 615 2.17 400
3.17 613 2.16 398
3.16 611 2.15 396
3.15 609 2.14 394
3.14 606 2.13 391
3.13 604 2.12 389
3.12 602 2.11 387
3.11 600 2.10 385
3.10 598 : :
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ik (m) | 450
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44 855
43 842
42 828
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17 486
16 473
15 459
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e CRA) 105 2] 31 4B B 1] B[] THEfH]
(B2 2.32 <3> 2.57 <4> 2.57 <4> 2.63 <4> 251 <4> 2.52 <4> 2.60 <4>
1. EENORER 2.11 <3> 2.24 <3> 2.15 <3> 2.37 <4> 2.33 <4> 2.27 <3> 2.43 <4>
2. HEEOM 2.31 <3> 2.71 <4> 2.77 <4> 2.75 <4> 2.65 <4> 257 <4> 2.65 <4>
3. HTLWLWER 2.54 <3> 2.75 <4> 2.78 <4> 2.77 <4> 254 <3> 2.73 <4> 2.71 <4>
AR B 2.85 <4> 292 <4> 296 <4> 294 <4> 292 <4> 297 <4> 298 <4>
4. F—MoEH) 2.82 <4> 2.89 <4> 293 <4> 292 <4> 2.93 <4> 2.98 <4> 298 <4>
5. L SO 2.89 <4> 296 <4> 298 <4> 296 <4> 291 <4> 297 <4> 298 <4>
FOUF 2.39 <3> 2.53 <3> 2.67 <4> 2.68 <4> 2.66 <4> 2.66 <4> 2.73 <4>
6. HEMTFH 2.43 <3> 2.54 <4> 262 <4> 2.65 <4> 259 <4> 264 <4> 2.71 <4>
7. OHTEF-IZFE 234 <3> 252 <3> 2.72 <4> 2.71 <4> 2.73 <4> 2.69 <4> 2.76 <4>
7 2.51 <3> 2.60 <4> 2.67 <4> 2.68 <4> 2.67 <4> 2.61 <3> 2.63 <4>
8. MEFH 2.63 <3> 2.79 <4> 2.83 <4> 2.82 <4> 2.74 <4> 275 <4> 2.75 <4>
9. WhHEH 2.39 <3> 2.53 <3> 252 <3> 255 <4> 2.60 <4> 2.47 <3> 252 <3>
e ] 2.50 <3> 2.66 <4> 2.70 <4> 2.72 <4> 2.67 <4> 2.67 <4> 2.72 <4>
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&7 ZEA. FERCBIZEVRBBUOBITY 7 bR—IVRIFDRER

SEET (m) % (m) ti
4k (n=91) 2.58+0.57 2.71+0.58  -6.360 "
AVIEBE B+ (n=50) 2.77+0.37  2.90 + 0.36 -3.989 ™"
¥ (n=41) 2.36+0.34 2.49+0.34 -5473
2K (n=91) 16.71+7.76 19.58+ 7.46 -11.422 ™
YINR—=ET BT (n=50) 20.06+7.14 23.08+6.18 -8532
4F (n=41) 12.63+7.53 15.32+7.85 -7.544
" p<0.001
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acdgANA] B2 HEH

27 H

118 B GEVIEBEDY

1 H (7 MR — &)

O H

NE (%)
59 (64.84)
11 (12.09)
19 (20.88)
2 (2.20)
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WA E T D RENH D EEZEZ NS, [HREMEICE
IS5 TIXHICAT T, iz kE< (Bnox0)
K5 GEibE 17 EWO EBRNEL L ASNZD, B
BIZBNWT [RTy 7HRTFET 2] Gk, (25 v
TETDH, ATy TEDOF5] Gl 5 REDRR

WAL, FEBFHITBWTHEEL = [ZT v THIT]
DHEMNZHML TWDIRENSHAEML L. £, Z
DFEFRITR O REZ ST TR, MPEFbE#L
THRITD I ETEEEMEZMIT &N TED EHEL
TV ZEMMENTE . kD2 Ens, RER
REZM L TAMEICBT D2 EEHOHEORT >~z
BEA, FEEL W ENH eI T

323 EVIRBHKOEBERRDELLEY 7 FR—ILETF
DOEEERDZE(

£ 1113FEE, FEHBICB T B EVEBROOEEEIC
DWTFHIE 21TV, B IEEH OS5 Kk 1S 1 O S i &
FIERZAE ROt EZE22E, BEHNORLEDDTH 5.
ERTIE BIEDOY XA (t=-10.025 p<0.001), [k
ORI U EMmpEofriE] (t=-2.649, p<0.05), [HD
ROTFALEHOIRD L] (t=-3.795, p<0.001) DIH
HIZBWTHEERENALN. B2 [BIEDOY XA
DEFDOHENIEL W ENSEDIEBEDOFEEITH N
THELE [UZXLT v TR ORRENS S5HNT
WizEEZ6N5. £, BF, T, TUE0Y
X L] (B 7 t=-6.731, p<0.001, 7T T :t=-7.540,
p<0.001), [BEDREO FAL EMOEOH L] (Br:
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HH THEERENASNZ. THIZDWTIIANTEDOFE
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TGO EMBEDIRENHLTH 7T ENEEEL T
nWnEEzZH5N15.
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£ 11 ZHAL PERICBTI3EVBEBRVOFESERMRES
Zfk (n=91) % 1 (n=50) I f(n=41)

S 4 FHAIGR (D [ D E A i FRRICD E A i
P AUEIN 2.48+0.83 3.29+0.89 -10.025 ~  2.78+0.79 3.48+091 -6.731" " 2.12+0.75 3.05+0.80 -7.540
e 3.48+0.96 3.35+0.96 1.168 3.66+1.00 3.42+0.97 1.600 3.27+0.87 3.27+0.95 0.000
BOLIMPAISET 3844096 332+0.85 0228 364078 356+070 0850  298+104 3.02+094 -0.269
%%ﬁg;f 3.13+0.78 3.36+0.88 -2.649°  3.02+0.80 3.38+0.88 -2.835 3.27+0.74 3.34+0.88 -0.650
i 270081 3.02£0.82 -3795 " 3.00£0.73 3.32+071 -2762°  2.34+0.76 266079 -2.574°

Y
i 15.1442.99 16.34+3.11 4716 16104277 17.16+2.79 -3.2127 13.98+2.87 15.34+3.22 -3.434 "
"p<0.05, ":p<0.01, 7:p<0.001
R 12 $BE. $BRCHIHYT MR—LVBFORHEER OBSRVRES
A2k (n=91) %1 (n=50) 4 (n=41)

4 T B it T FHH [ BT ER () i
BT 3.35+1.16 3.65+092 -3.281° 3.82+1.02 3.88+0.82 -0.573 2.78+1.06 3.37+0.97 -4.068 "
;;@g‘”ﬁ 3.23+1.17 3.90+094 -7.825"" 3.84+091 4.38+0.75 -5014 ~  249+1.03 3.32+0.82 -6.151
Topu— A 354+1.18 3.97+1.07 -4995"" 416+0.87 450+0.74 -3.226 2.78+1.06 3.32+1.06 -3.830
REB 3.49+0.91 3.74+0.88 -2.763°  3.92+0.67 4.04+0.73 -1.137 2.9840.91 3.37+0.92 -2.720 "
OB 3.54+1.06 3.98+094 -4956  4.00+095 4.32+0.89 -2.540  298+0.91 3.56+0.84 -4.844 "
Rl 3.56+1.02 38.97+0.75 -5.428""  4.14+0.78 4.38+0.60 -2.471 " 2.85+0.82 3.46+0.60 -5.556
B TS 3.44+1.39 4.18+1.06 -7.284""  4.04+1.09 450+0.81 -3.999 271+1.38 3.78+1.19 -6.645
s 24.15+ 6.49 27.37+4.97 -9.769"" 27.92+4.36 30.00+3.61 -5.537  19.56+5.67 24.17+4.53 -9.337 "

BFER It EE 2K, BLHNTRLZDDTHS. 2
I, LFITBNTIRTOEA THERENALN, K
FIZBOWTIIRESHERZHIIL TND Z EDHSNIT
o, ZOZENSLTFITBWTIERRIEZLET 2
ZETEEEHON LA TEL EEA NS
B, i Ny 7 AT ¢ > TRREEE] (B
t=-5.014, p<0.001, % ¥-:t=-6.151, p<0.001), [ 7 + & —
Z ) —] (B ¥ :t=-3.226, p<0.01, % ¥ :t=-3.830,
p<0.001), [EDEEAH L | (BT 1t=-2.540, p<0.05, ZZF:
t=-4.844, p<0.001), [{RupmE#x| (F F:t=-2471,
p<0.05, Z T :t=-5.556, p<0.001), [FFFroah) (B
F 1 t=-3.999, p<0.001, T :t=-6.645 p<0.001) T
BREBENABESNZ. [INv T AT 1 > T RRG %]
DOEER RO EITIE, HRHAEZE#RL THITL2XS
WIRELZZENFEL TV EEZONS. B - B
M (1994) 1Tk B EHFAEDRENWERT TIE LKDOE
EMRENWZ EZHEL TS, KXo THREMAELZER
THIEITKD, KBpEaRET2EMEZzESHELHD
LtEZLND. £, [74r0—2)—] OBESESD
MRz, ERREERELZ HT-oiES]  [E92n
N2 R ORBEEELT, H—HF, Bizmicm
MO TROYZEMEZBER I T ENFELTND E
EZA5ND. K] OEESROM BT RT
DOFEBNHM OEBRICTBNT EZRICHET CTHZ 5]
LB LI ENEEL TVWDEENAD. ZOREIT
K0, KBORVEMH > THRITL2ZENTELZHDLEE
AoNnb. [ROBAHL] OBMESSOM LI, B

"p<0.05, ":p<0.01, 7 p<0.001

TCHBENSEA L [RT v THRT] OFENRD D LN
AED. [HBTFEROpE] OBES SO BT, il
EHNBLSETRITS RO FIT] OFENRNEE A
51, RO T OREEEL T, &TFRKMpZE
R REHTEMERZE#TEREBAONS. LT T
W [T T OBES SR OM EH A SN (t=-4.068,
p<0.001) Z&n5, RO FHT) 3T REOEMT)
EOEEERL, EEEZUET S ETHBREMTH
bEEZLNS. ZTNICHET HERIT, SREEISR
EURERZT B - B (2009) THMEINT
BO, ZFITH L CEY R EREZ{TS 2 ENE
ETHDHEVWALD. UEDZEND, AFEDORET
FE U = BGER O B & CHEE RIS N RS EZE DR
BICHULBRIEZHIIOTS ETHEIRBDTHD &
EZ6N5.

324. (BFEM LD A TR S BB A RVOEES
=DE

EDIEBK, V7 MR—=)LERT IR SR E L 7= B
% Jump « Throw # (LR, [J-TH#] &£95%), EDIR
Bk O D ArERA A L 2B % Jump BE (DA, [JH#E] &
T5), VI R=IBFOREDOHRMEL -2
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I B D ET 2 507 2 MR omE DI A
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& 13 RBALY A TRICHLZEE. FBROEVIRRVOKERSS. V7 bR—ILURIFOBFES

J-TEE (n=59)

Jiff (n=11) THE (n=19)

FEAIGR) FERBECD i FEACR)

FEECD) i FEATGR) FEECD i

EOEBEOOHRER A 14.83 £ 2.86 16.78 + 3.20 -7.033 ™

15.00 + 3.44 16.00 +2.03 -1.093

15.79+3.07 15.11+2.83 1.788

VT NR—ARF D

i 23.24 +6.42 26.97+4.86 -9.123 "

23.82+7.44 25.55+6.01 -1.639

26.74 + 5.90 29.37 + 4.42 -4.294 "

e M &V 7 MR — )L O BIERR TS 5 O S i & 4
WREROtEZRLEZDHBOTHSD. TOME, J-T
L, EVEBKC DRSS, V7 MR—IRTOE)
FRERICBWTHERRENA SN GEDIERKD  t=-
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BrEREEE - RIS O BTN A, E@YaE D EBO D
FRER R EMEZ B IC DT TW e Z EHH S NIT/R S
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ZOWRHENEDIEGRCOFENMET L, HiEERHHY
TWRWREDFEL TS, ZOFRENS, F0ilEEk
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B s o2& L, vV 7 MR—)LRTF Oisk & BifERE
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The relationship between sprinting velocity and the movement
of the swing leg on sprint running

Kiyonobu KIGOSHI, Kohei YAMAMOTO?, Keitaro SEKI?, Misa NAKANO®, Mitsugi OGATA®

Abstract

The purpose of this study was to clarify the movement of “late
turn over”, and to investigate the influence of late turn over to
sprint velocity and deceleration shortly after contact. Twelve
collegiate sprinters (100m time: 10.90+0.27sec, height:
1.73+0.06m, weight: 63.63+4.82kg) performed 60m dash at
maximal effort. The ground reaction force was recorded with a
force platformat 50m. The main results were as follows:

1) There was asignificant correlation between sprinting velocity
and thigh angle in swing leg at contact (r=-0.625, p<0.01).

2) There wassignificant correlation between sprinting velocity
and actual velocityof C.G. in swing leg (r=0.847, p<0.001).
But there were not significant correlation between sprinting
velocity and ratio of relative velocity to actual velocityof C.G.
in swing leg and between sprinting velocity and relative veloc-
ityof C.G. in swing leg.

3) It is found two types of contacts; one type is the peak relative
velocity of C.G. in swing leg appeared before contact, and the
other type is it appeared after contact. And the former
showed higher sprinting velocity than the letter.

These results suggest that the motionof recovery leg to
increase sprint velocity is motion that peak relative velocity of
C.G. in swing leg appear before contact and to turn over the leg
with higher acceleration. There is the potential for an increase
in sprinting velocity by following factors: the decrease of decel-
eration force cause contact time to shorten by peak relative ve-
locity of C.G. in swing leg appears before contact.
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Fig. 1 Definition of the joint and segment angle.
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Sprinting velocity (m/sec)
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Table 1T Mechanical parameter about the movement.

Mean+S.D.
Sprinting velocity (m/sec) 9.65+0.31
Step length (m) 2.25+0.13
Step length/body height (m/m) 1.30+0.06
Step frequency (Hz) 4.30+0.28
Minimum knee joingt angle in swing leg (deg) 31.36+6.75
Thigh angle in swing leg at the contact of support leg (deg) 75.16+14.60
Relative velocity of C.G.qying Icg
Horizontal direction (m/sec) 2.15+0.12
Vertical direction (m/sec) 0.41+0.19
Actual velocity of C.G.gying 1eg
Horizontal direction (m/sec) 12.01+0.40
Vertical direction (m/sec) 0.44+0.19
Ratio of relative velocity of C.G.gying ¢ to Velocity of C.G.
Horizontal direction (%) 21.83+1.09
Relative acceleration of C.G.gying e
Horizontal direction (m/sec’) 32.91+9.11
Vertical direction (m/secz) -7.76£8.30
Contact time (msec) 96.50+£9.61
Deceleration time (msec) 42.00+4.94
Acceleration time (msec) 54.50£5.85
C.G.gyingleg> C.G. of swing leg
Table 2 Parameter about the ground reaction force.
Mean+£S.D.
Average force of vertical component (N/kg) 24.34+2.06
Average deceleration force of horizontal component (N/kg) -5.16+1.13
Average acceleration force of horizontal component (N/kg) 5.38+0.83
104 f
° °
102 f
n=12
10.0 =0.577 Y
9.8
9.6
9.4
92 F
° °
9.0 . . . . . : . . . . . :
40 50 60 70 80 90 100 15 20 25 30 35

Fig. 2 The relationship between sprinting velocity and motion in swing leg at contact.

Thigh angle in swing leg at contact (deg)

Knee joing angle in swing leg at contact (deg)
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Actual horizontal velocity ofCG.swmg leg (m/sec) Relative horizontal velocity of C.G. (m/sec) Ratio of relative horizontal velocity ofCG‘swmg leg

to velocity of C.G. (%)

swing leg

Fig. 3 The relationship between sprinting velocity and actual velocity, relative velocity and
ratio of relative velocity on C.G. of swing leg (C.G.qying tes)-
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Fig. 4 The relationship between the sprinting
velocity and relative horizontal
acceleration of C.G. of swing leg (C.G.uing
lee)-
The pattern of peak relative velocity of C.G. in swing leg The pattern of peak relative velocity of C.G. in swing leg
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Fig. 5 The typical changes of relative horizontal velocity of C.G. of swing leg (C.G.gying 1ee) @and ground
reaction force on the higher sprinting velocity group and the lower sprinting velocity group.
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RN S DR EREIEEZT S CPG O X D 72U E B
YD LD ITHAL L TR WM TEIE T 5 2 EAVUR
XN TNW5B.
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£ 912720 (Cappellini et.al., 2006), ZHHIRTETHRS
N DB O MRS EE S O RN, SRR
BRI NIAD . EHHEAMAOEEE (H KHOER b,
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ABHED, BRELEMREIHIANEED H720121F,
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DOHEBEEEICLD, BAITHODOITEHEF L TLED Z
EWZRBEAD. 2L, 20X R EMEEo#E
1, EEEHICEERICE < ), BARMICITRS DI
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3) AR
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i |21
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IEFE DGR
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A—REFE, BFICTRBAEESKESN

(XU RRTAT 4 —Ib)

HE @t (@55 TDOV)
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sk B2 [E 4 BFLEAI00m 411
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(XU RRTOT 4—)b)
@l EF (TLhb ®30T)
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R RFRE IR BIEE

% fiI: &L (BRI

BN EERFO—F %

Bg B :1993F FREARZGBEEMZR FE
1999 & FEARZEABHER B
20135 RKFGRER EHR

* Z : A biomechanical analysis of the men's
shot put at the 2007 World Championships
in Athletics. New Studies in Athletics, 23
: 53-62, 2008
M#g% ICH (T DI EMHABRIERE . HA—
MEFHFEBLEHRA—RETFHEZEOL
8. BELRRERZREE (10), 11-15, 2012 72 &
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