IEE403d

BELFRREFICHITSEHCHBZEABE
REECHNREDEE

IR Y, Wi #?

Relationship between track and field athletes’ self-regulated learning strategies
and self-efficacy regarding practice

Yasuo SUSAKI ®, Akira ANII ?

Abstract

The purpose of this study was to develop scales assessing (a)
self-regulated learning strategies and (b) self-efficacy regarding
practice, to compare these scales with respect to the competition
level, and to examine the relationship between these scales. Anal-
ysis was conducted with data from 366 collegiate track and field
athletes (male = 279, female = 87; mean age = 19.75 years, SD
= 1.18). First, confirmatory factor analysis of self-regulated learn-
ing strategies showed a factor structure consisting of one factor in
the forethought subscale: “goal setting”; of six factors in the self-
control phase: “effort,” “self-talk,” “image,” “help-seeking to
teammates,” “self-monitoring,” and “help-seeking to coach”; and
of two factors in the self-observation phase: “evaluation” and “re-
flection.” Practice self-efficacy showed one factor. These good-
ness-of-fit indices of these scales were acceptable. The reliability
of these scales were established using Cronbach’s a. Next, this
study compared these scales with respect to competition level.
The results showed that highly competitive athletes (a) had higher
practice self-efficacy and (b) used self-regulated learning strate-
gies more than the less competitive athletes did. Last, this study
examined the relationship between use of self-regulated learning
strategies and practice self-efficacy. The results were obtained
practice self-efficacy was related to their use of self-regulated
learning strategies.
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A A= (B=57,p<.05 R*=33), F— L AA b\DE
B 33 (F=.43, p<.05, R?=19), E=% U > % (B=.70,
p<.05 R*=48), $5iE¥H « O —F ~NOBIHEE (=46,
$<.05, R*=21), HCfi (B=.64, p<.05, R*=40) BX L
IR (B=.66, p<.05, R*=43) \CTHERIEOFEZKFL
T (M1).
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1. HCHREZFEABRELKEHCHNBRREDER
H iR A= M R S B S R E O 74

EZWET 2 72O ITHEEN R T2 217 o /2. T DfER,

W RE & BB A EIREISEEZEZL TWe, Zols
M5, HOHBAEGIKROT RIS WG &>

ca—)Lid 6 KTHfE HOeERE 2K HEZRL,
MEHCHNES IR THETH S Z LMD 5N
. £z, INSORED a ffEILMED TESHE%E
ARLTWZEnE, FEEEIEBQEND SN EER
5N%.

K6 BRUANNICEITZECRBEZFEARELVREBCHARDOTES R

AEL L A= RV B~ HX L~ o "
— — — . R ZEILE
) EMERAE Y YERE VY YERSE Py YRS
B 29.0 3.6 26.2 44 25.6 47 25.6 46 163 * 1>234
5% ) 28.7 3.9 27.4 43 27.1 5.0 26.2 52 48 % 1>34
B 2 %R 272 49 25.6 5.1 24.4 5.5 24.1 5.3 71 % 1>34
A A= 303 4.1 28.3 46 26.6 5.1 25.0 54 19.0 ¥ 1>234;2>4
F— LA A b ~DEBE 133 3.0 12.8 3.0 11.7 33 125 29 54 % 1>3
TR Y LS 28.1 3.9 26.5 42 254 46 252 44 9.6 * 15234
EH  a—F~OEmERH 127 38 11.4 4.1 105 4.0 10.6 4.0 73 % 1>34
B L EE 26.9 43 25.0 52 24.3 48 24.2 5.0 79 % 1>234
s 24.4 2.9 233 34 223 3.8 21.3 42 119 * 1>34;2>4
2 40.0 5.7 37.0 6.1 35.0 6.0 33.8 6.4 19.1 * 1>234;2>4
BELL ], Try 7 Leb 2, BLayr 3 iIIK LUL 4 *p <.05
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WL )L TOHCFBEE GO SHE B O
NEOEHSITOWTHREH L. HEREIIBWT, 2
LRIV D & TO LX)V K D15 A& D - 7o, 2 -
W (2015) EEEES (2017) 1, BB L N)LATENE
FIFEEZREL T, MY ICHOHATHSEZEZHS
ML TWS, iz, B NIVDPE0ETIEEDR
BEHEZZEL TWS ZENHEIN TS (Cleary
and Zimmerman, 2001; Kitsantas and Zimmerman, 2002) .
%L C, Zimmerman and Kitsantas (1996) 13, HiZ#&%
ETHZ LR, NT+—RADMEIIHFEGTEHI L%
oML TWnE, Z0ZEnS, 2ELN)VOETFIZ
Ty 7 LX), ,L?'—I/’\“)l/&iﬂ[: LRV DEFITHART,
BWNT =X AEELDICEREEZREL T, WY
ICHODHATNVNS Z ENHERINS.

BHIZPRNWT, 2FELNINIRL X)L E#KE L X)L X
D%mﬁﬁé?bfwk %mﬁ&vwww@%m,ﬁ
HBFTEWRRZGD 2017, MEIC—ABaEO#HAT
W5 ZENHSMNIZ é Z"L’C Y % (Anshel and Porter,
1996; %8 5, 2017; /N - V8 H, 2006; Toering et al.,
2009). ZoZENS, ZEILNIVOEFIZRL X)L E
XL N)VDOFEFICTHERT, 5WNT 4+ —<F A z>ES
THEDITHEITS LT, £hLT, BEBAITERD A
TWas I ENEZENS.

HEBURIZBWT, 2ELN)NIEL )L EHK L X
NVEOEENAERIZEN D /=, Hardy et al. (2004) 1%
BHEL XV EOVETIE, HECHE TH IO D

AT H I T b= 275l &a@MiEL Tna.
% 7=, Hatzigeorgiadis et al. (2011) I X ¥ 3 #iZ®WL C,
TIVT =D BV ADNINT +—< > ZAD[ RIE
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IV E e ESEGE TS, BEET2EEEAL A—-DL
T, HEHICHRODHATWSZEZBHSNCIL TS, F
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EWETIEHE L NIV ETICRXRT, HEST
é%ﬁ%%@h@@ BAA=YLT, NT7+—<X >R
D EICEDTNDE ZENEZSNS.

F =LA EANOEIEFICBNT, 2ELNINIE
LRIV EOEENERICE N2 £/, fFEH - O—
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NWEOEBICEENE Nz Al - Wi (2015) 13
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ALUT, HEICHDHATNDZEZHSNIZL TN
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Zimmerman, 2002). 7z, ZEIF - I (2015) X,
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MET2ZEEHSNMILTNS, ZOZENS, 2H
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F2MZEIRDIRS TNWAEZENEZSNS.

BB NT, Z2ELNIVZERL X)L EHX L X)L &K
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WIBE L NV DEFIIROVEFITHNT, BEROMEZ
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NIVEDFENEL, oy LN)VEHK LIV LD
EWERZERL TWe, /NER - PEE (2006) & ZHIE - W
H (2015 13, EWEE L N ORE LEEGETRN, MY
WCHEZF > TWA I Lzl L Tha. licd, N1 —
R —Jl (Kitsantas et al., 2002) /N Z 4 k7R —)L (Cleary
and Zimmerman, 2001) DL TH, FGEFIIIEFGEHR
EROLFITHNT, BHEONT =< > AN THHE
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NC, Y TEF<HROHEDDEVWO EHEZRS T,
B ICHRDHATHWSZENEZ SN S.

LEDZ &EMS, Bl L NV AEVEFIEVETFIC
PERTHOHREEE A EFERA L, E B ORI S
W ENEND SN v > - D=7 (2009,
ppl-2) 13 [HCOREORRALRFEHEZITIXRT, BEH
BORMELEEFIT, ENLEEGEEEZREL, IF
MR FEHMEEREITL, HEOETEZEZY —BLUGE
fliL, #EH2EETD-OOEEEEHL, LEREY
ZEFEL, BheLlwtd, HEEREL, 5OBENE
EoNDE, bo EMRENATLVWEEEARET D] &
WMARTNDG., ZOZEzBEAD2 L, BEEFKIIBITS
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IVIMENETFII R HCRHBOFEEICH D EER
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M HOC NS H R EE IO 2 TO MIRE
I U CIED# 8 e RIF T 2 LN s/, STt
FUTBNWTH HOH A H CH AR IR IEOZE
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Maddux and Volkmann, 2010; Z8I# - #2101, 2016), AFEHE
13T ZFFT 52 HDTH - /2.

72, HOFABREEHGKICB TS NMIRNEDR %
BT 2 &, F—LAA MAOBIE S el - B
NOEY B Z R < HORBEEEAKICB W T RA13.30
P ETHo7= HERHEIIEE DT T DS O
ZETHD (Bandura, 1977), fREIZH L TEDEED
BHELONERETH2METHE N>T2T
1979). ZOZ &S, METEANRITH CHSHL
FHEEEE SO M ZMETIE, Y TETF<IROED
EMEVNSTHEEZR > TWAH I ENEEICRD EE X
515, 20D, INSOHCHESEHIEOMHZ
I, MEECHINROEN - M EE2ER L -5E
MEBEIZ/R5.

LiL, F—LAL RAOEIEFO R? 13 .19, f5#
FO—FAOEYEFOR T 21 Lo B CHEEE
BHBEIC N TR WMEZ R L TWz, 2T, S ECD
LS DER A Z 05 OB EHE o 2 #E LT
WAHZENEZEZSND. T (2003) &, FHGHIZH
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AT 2 MY BN H B DR O X 1T
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ETZEERELTCWD. DXL, EIMEECETSH
G HIROF R 2RI, EYEE RO
B s MR TIER L, FNUCX > TAEL 2R D
CENCHT 2RANCE T IR ENEEIIR D EERS
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AR TIE, B RHHGET & 0t RITHE Sim o 3 O
BB MR E SR H O TR E OIER L, ikl
NIVDEVEFIIE B EE LIS 2 AT DRI H
D, HEHCHNEZAEL TWD I ENHEMD LN,
F/z, HEECH R E SRBEEE AR OMHICIED
HEERFEFLTWE 2O EMNS, S LEOED
IS S CEFOH CREEE HIEOMHZ R Z
L&, WEHHCONEZRED DD OIRENERIIRD
LEZOND. AWK THOWZ HEMHEFYHRIL, #
BRMZ 3 DOBRMNSIA, SEEAEERT LT
FUEUNEDEHELZDDTHS. DD, I7FEHIT,
HEBEOIERZEZR L T, EROECHEEEE SO
AZERETIREEITO ZENRUTHS. T, HEH
BB IO AR ORI Cldie <, EBRIZHW Dk
RERMEL, ZOEVMERT ZENEFICRD  (FHE,
2002; ZElE - S3E, 2015). /-, MENREEZ, B2
T E MR I N TR W ETICH L CTEHEICRS
(Zimmerman, 2006). L22L, HCOHBFENELE N
FBEFICHL T, REFIREE2NA, BFE S
BOKEMEZRFHL T, B2 ROERITHEEZTS Z



ENRYNT/2Z (FYTFIX - Fv/N\HX—, 2014).
I 51, MEECHNEROER - mECE, BER
BICHEEINTOLDHERFEZ A NS ZENENICTRS.
H O TR OERIREICIE, FRITITEi R, REERARER,
SR, AEMMEENEE I N TS (Bandura,
1977). LT, ZOEHMIFEIEMTHWS XD ERD
HHMREHNWD ZETROIRNEE D Z ENHEREIN
TW3 (Maddux and Lewis, 1995). DXV, #EHCOR)
NEERT 2DIZ TN S OIERIEZRIEL g8 EH
2725, BIZE, SEEHMEE, IBEEN SEFITHL
TR DELD A5 BESERRICE T 5 B EM R S TEM)
RIS RENFT NS, RERERIL, ETEFRLT
H O A Z2 AW T L TW bR EERT D
LEEMTHIERENEZLND.

HADIRF
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PR SEE M O I B O RO F Gavk & N
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DHEMBFELZHDTHD, MOFEHE & D5 ke
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DT TIERW., LEN> T, RFFEOFRERD, £TO
Bitk « AR—VIZBIT S5 HCHEFE R E T D
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TBHIEITEST, M EEEOETFRA OB SE D
H#MIZOWTHLNIT2LEND 5.
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A study of take-off place adjustment techniques in long jump

Shinya YAMADAP, Hiroshi ARAKAWA?, Yoshiaki MANABE®

Abstract

The purpose of this study was to describe take-off place ad-
justment techniques in long jump from the kinematics by com-
paring jumps with short or long approach to a jump with a refer-
ence approach.

Seven male college students specializing in athletics per-
formed several long jumps. In 15 effective jumps that the take-
off foot was placed on the board, the jump that the place of con-
tact with the ground five steps before the take-off was closest to
the board was set to short approach jump, the jump that such
place was farthest was set to long approach jump, and the jump
that such place was closest to the average of the 15 jumps was
set to reference jump.

This study revealed that, in the short approach jump, the take-
off place was adjusted by passing the foot of the free leg at a
height closer to the ground at the penultimate step. In the long
approach jump, over the steps from two to one step before the
take-off, the knee joint angle of the free leg was made smaller to
make stride longer.

These different types of techniques were used to adjust the
take-off place in short and long approach jumps of this study. No
significant difference in jump performance was observed in these
two methods. Therefore, these take-off place adjustment tech-
niques are construed to be used as a method so as not to make a
performance worse than the reference jump.
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THEFUCEZITD Z &3O CTRETH 5.

Z I THEHEITRO SN 0N, HHEOEALEITHE
ZIHE Uz & UTHBUINALEIC S W T Y1 % 5
THHEHMTH D EEZ S 5. Hay (1989) 13, EfEbk
DENEITDWTHRGE L 25 R, B0 5 BRaih o {0

1) EPERJE K  Inrernational Budo University
T 299-5295 TEERPHETTHE 841
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WAL E DFENHD L TWB Z 25 ML £z
HES (2006) 1%, EMWEBKICHBITBEEFEICET 28
FEE LRSS, B4, 5 2RI S B O BHLALE DR
ZMEOLTWEZEEHLNITL, BEICBT 28
DIEIEDHJ 65% (3 EEY) 2 Axii 5 5 BEUNT M T TN
ThWbEL T3,

UL, FEBRICEY) 5 RO BEHALE LB L D H3iT
MO TEHRICEDL D IR ERERE N ZHW TS
D, BN ZHAEITED KD e UL E T 2
WTWBDD, TOIEICDWTFRI T 1 7 ARES
MOIIREL TWDHDIFRYZSRN. T TAIET
1%, BBHEEICENTNANE L 7R D BY) 5 AL E
M2 EMEL, EEIEOBKERIC B 5 & K
OFHMIE S EFR L., T UT, REEITEICRDIT
WALE I U 72l 2 LRk & L2, 51T, =0
HUEBEMAIE LD S EDBUIRAICERL, »DT7 7D
)BTk U 7 i A i R A BRE, R UE BT
BXOBEROBURMNSEICTERL, "OT7ryUL %
Ik U il e miE AR S ER L. 2L
T, ZNSORKBICBWTHEEL TWDEEZEZ SN
UM EREEREHOMNCT 2 & TENE, 77
NORiEZEBRE LSOz s EHER L 2.

PLEXR O AR, ITEEREE A BRERE & 3= IR A Bk
BTN S b U, BXUIERTICB 2 B YIAT
BN EF R T ¢ 7 ANE RN S5SNI T
KZEZHMNET 5.

2. Ak

2.1 HERE

WA, ERREOERFRE BB O F A piE
T, ERkZEMET L7 E UL (RD. #EEITE,
MEOBE 2 XHEBLXOOHEICTHHAL, BMOFREE
XEICKOG. BB, AFRREEERERY [E bz
MRET HHZE] MR E D TRl 2 Hai1C

EFREGE R E MR B RITRIE L, BEZZIT TR
wefyle (EEEFS 16020).

22 BEAHE

(1) EEatE

EhA 2l ETORBES L, #HRECIHEEs s
FHIC 7 7 2R TICTEL LIRS ICHET S &
EHORUZ. #iBEICE, TR T Iy —3 27
7y TEERS . REECDOWTL, AXE RO
R S AR, FEERDRNEN ST 72, iR
NRFEAFRICESR) KD L THETHE, Wiko#
2T OBRZHRMA L. 1 HORERIZ, HART6A
ELENEMETRETERN D ZHEITRD, HER
Fair> 7z BUIRICES YR N - 2B 2B 16 &
ICEEL B EAN SRR EK T L, RO LDIC
EROMEICBIT D RANHEHEREKRE D DERT 1 >
T, 125 X< < OB ERET 2 I ENEE LW,
ULINURS, KRR OHBRFIIE R RFATHD, =
Bk B B B BRI B K RS MG 5508, iR Ot
FNT =R ARG ABHEBEESTAER, 16 K18
EMZUTH D EHW L. 74OWBREFNENN 15
ROREEEIT > 72720, MalEEid 105 B & 7o 7.

(2) e hHik

TG ORI, JtE 3 KT BB BRI ik
VICON MX (Oxford Metrics #:8) ZfifH L, &xH~—
F—D 3 RITPEFEAE ZFHEIL /2. R~ — 1 —13 5k
12 SICAE L (XM 2), #ZIZHAO AT % 12 B1f
AL, B> 70U 2 7REEEIT 200Hz I23% @ L.
P, Y2 S siuEr el (KD, £/
AREERIIIEY) 5 HET OB E 2 B &l & e
I 5720, BY)5 AT B S 9m ~ 12m) &N\
Z ¥ — K7 A5 EXLIM EX-F1 (CASIO ##) THZL
7= (X 2).

XK1 BREOHCLHESLUVSEEFE

#EeE Homeix (m)

A 7.59
B 7.50
C 7.22
D 7.12
E 7.00
F 6.36
G 6.19

iy 7.00£0.49

BER (cm) RE (kg)
175.0 65.5
178.3 64.7
175.1 65.3
168.7 65.5
172.4 64.0
171.5 64.2
169.5 62.3

172.9+3.1 64.5£1.0
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VICON | Vicon | Vicon | vicon
| |
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I B 1275

BB 1A

|
VICON VICON | VICON

| \ %ﬁlﬁ/ﬁﬁ 1

I \ 9m~12m

| \ |
\ I

1 REESEFERIEIR

Bk

=]

RELTF

FRRBEER R CY

HHER
FhtES

2 K&t~ —H—BAHIE

2.3 O

D it

AREBIEEY) 5 BETEMAIE 2 B &1, JTIREEE AR
B, HRUERkEE, EIREGE AR D 3 D&, HEREEIE
HU T 217> 7. BY) 5 S ALE O H HIZ N~
AE—RARXRTTRLNIZBRZ T T 2. Fohi
Wtk &= BfEfENTY 7 b =7 (Frame-DIAS V, DKH %t

) ZHANWT, FAPETOMBEEEZTFHICTTIY
AR SISITHREBEANICEEL 2, FEZEMBEN
BEAIOF+ U 7L —2 a2 R—)LOEEEZ WL, 2K
JC DLT {KIT &K U B ) 5 R Ei IR IS BT 2 O I H 2
BEEEZERLZ. S0 Fidomo &Lk,
O  rrEEEE A B

W) 5 AL E DSBS VIR T B B D - 7o il
@ Pk

W) 5 AT E O ST R IR - 7ili
@ TRIAHEEE A B

W) 5 AL E DSBS VIR D 5 B BIED © il

(2) srHTiRes

FRYT 4 U AT —H Dotk RITEEY) 2 200, 14
IR X HTNCB T 2, il KON & U 7=,

(3) sHrEE

B Mt O MR I BT 20T, £ TE%R3
RITH B EE BT & VICON MX (Oxford Metrics #:%1)
EHAL, SRE~Y—I—OMBEEEZTICEE L~
R IT K o TS 5 37 JEERE VBT R $ (20H2) 12T,
Butterworth digital filter (Winter1990) 7 W\ T EiE1k
U7z, EBAE U@ RN S, FITL (1996) D B RS
SHEMERECE W TELE B, HE, BEEAEEE
MU, PRICHOMHEOELEZRT.

© "
BEGI A 5 75 it ith £33 C O Bk

@ EHR B K OBEHRIRE O B AR E LK S
YR ELL D 7K S

(@) AR K OIS O B 1R O R
S RELL O SR B E
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@ ZARI1ER

) 2 SRR AN S Y] 1 B ETOA N T 1 R
DOFEEB X, B 1 aiizthh S U E To 2 ~
F4 ROk
®EyF

) 2 SRR S Y 1 SRl E TOE Yy FB X
O, B0 1 Baiisth s g E ToE v F
® EHhEEB K O O RERE A (K 3)

KisT, B NEEHALZAE
@ S X OB O RBEETAE (4 3)

Rt A N ERMET A NDRT A
® RS X OB O FIKARE (K 3)

KEE TN SEEIZ LN e ERIEDOH R & KR T O
R ERE AT AE

2.4 fREHOE

PASW Statistics 18 (IBM f:#1) ZHWTHF L, #%
FHLEI R D & 2 KT O —JehlE S o 217w, F
ENEZE CTH-> =HHEIT DWW TIE Bonferroni 12 XL D X

SICEEIZf T o /2. A EKYET 5% Kim & U7z,

3. ¥R
3.1 BkEERCEREB JEMAIE

FRAEIT BT 2 BREERCER R S NTHEHIAL B 7 5 B UIAK
FTCOMRER2ITRL. BRI DOV TIIETD
B CTHEBEREFRED s e o7z, BY) 5 ARaiHEtAL
B K HEY) 2 BEIEMAZEIC DWW TS, 2 TOREM
THEZENRD SN,

32 FRITAVRT—%

1) BRELNHE

FIBIC BT 2 B R E L AKCEEE B X UhEEE & &
SITARLZ. ERIZBWTHEEENRED SINZDII,
B ) 2 SR EEHIE I BV D BARE.OIREEE O A TH
0, JmiREEE A PR HAER K OGTREEE ABEL D
mWEZERLUZ.

@2 ZANIA14 RBXUEYF

FIBIC BT 2 Y] 2 SR~ 1 5EG, B5Y) 1 BRI~ B

A}
i
0'..~J
FREEENAE ReREEAE HREE
K3 RBEAEEE
xR 2 BB S NICHEYIRHEAIE
Sl B = T EEEEHE A BhiE
- Bt . EERKRE
BkiECER (m) 6.20+£0.46 6.34+0.32 6.15+0.44 E=RIPEHE A Dk
* %k £ 3
KOs HETEMAIE (m)  9.884+0.45 10.64+0.35 11.31%0.46 T-BH¥ fax B GR
* %k Xk %k % %k
KU SRTEMAIE (m)  3.9320.21  4.18+0.13  4.46+0.23 F-EH¥E Far HEIR
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&3 BAFELEE

T TERREHE A B
B . BEpkE
' RIPEHE A DR
e TEUMEF (m/s) 8.90+0.45 8.95+0.43 8.96+0.50 nis.
4 2 ST SRBLATRE Smbs (m/s) 0.08+054 9.25£022 9244037 nis,
=] =z

JEMBEF (m/s) -0.62+0.32 -0.74+0.16 -0.72+0.27 n.s.
\\,,/\ N = = . == Ny ==
SHELINERE BEMOEF (m/s) 0.46+0.16 0.59+0.20 0.88+0.21 =+ A& ** HiE=
R e TEHIEE (m/s) 8.89+0.44 9.16+0.44 9.05£0.50 n.s.
—— BUELKTRE gomps (m/s) 873+056 8.90£042 9.05£038 ns.
EAY) 1 2580 Cnamre EHES (m/s) -1.09%0.16 -102+0.15 -0.97+045 ns.
SHBLHERE gy (m/s) 0.67£0.25 0.70£0.18 0.64+0.26 n.s.

i TEUMBEF (m/s) 8.7940.60 8.97+0.27 8.97+0.31 ns.
SUBORTRE gy (m/s) 8.07£0.48 7.82£0.35 7.94+0.54 n.s.

FEHBEF (m/s) -0.56+0.80 -0.60+0.25 -0.68+0.24 MN-S:
DEIERE o
SREUHERE ginps (mys) 3.08£036 3304040 3134041 NS

P

**; p<0.05

YETODAPIA REEYFERAITRLZ. BY) 245 PR A BRHE & B AR & ORICH BENTED 5
i~ 1B/D A b T10 RIZHBWT, TIEREE ABKE & 5 NZOHTH- Tz,
YEPKEE & DR CHEAEDNRED S NBh o 72, Tt

e TOEA BN CTHERERNSED 5. 4. EE
(3) BEMifaE RS IR OB U117 5513 2 TR A DR & 5
AT BU B B RO B E 5 5 IR LT B ABKIRIZ DWW T, SRR & B L, 2 O UMLE
) 2 SATIC B LTI, KM ORI R A S R T 2 RBELEA SIS M LT
BN THE BRI A BKEE & PR AR & ORIC T, & CEARHME L. ERAEIZEMAETOMES L, B

SITHERREE & T A ABRRE & ORI TH R ZERN U] 5 Arai OEEMALE N ST EGE ARk, SrERkE, =
WO BN, KEWORBEEAEICENTIE, Mk PHEEE AR ZEE L, 2L 2B, AMIFRICET

(T RRAEE A BRHE & SLHERREE & DR, B K OTETERkEE & 2% FTEREE & 13 2T OB OB TR BT Wil &
R EEE AR & ORI THEENRD 5N, BT U, BB OREZRD L TWE ERET 5.

VIR A B & HVERKEE & ORICAE R AN R 51

oo 5T HMERAEICB W TIIBEHIREIC B W TRIEREE 4.1 EEEEEEABKRE (CE T B BYIALE SRR

Bk &R IEEEE ABKRE & OMICBNWTHEAENRD S O IT BT 2 B AR EL /KO B K OVh E 1T
nrz. T, AR EAERERIROSNABN O E,
O] 1 ARRTT B VTR, AR BE & A4 B2 D B 12 B PO DB M I b AR ARNRD S NIsho Tz,

WCHHERREE & R B AR & O], =L C hRikME Z OfERITIT R E ARk BV 2 ORI ARk

DEEHIFIZ 3 T BR e A Bk & P A Bk & O LHLLTWD Z LA EKT 5.
FICBNWTHEENED 5Tz, RIZ, BEY) 5 BRTOEMALIE ZRFET 2 &, ITEREkE

BN BV, bR E A OB IC B W Tk ABkp I3 ERKFE L O B 76cm B UM MNC HEM L Tz,

K4 ARSARBLUPEYF

W AEERHE A B
B BUEREE
- = = E O =IEBHEA D
UT z 1=
&Y 2 581 ARSA4RKR (m) 2.08%0.14 2.1940.11 2.444+022 ns O E-EM¥E S s+ TR o+ BH#EGR
~ 1580 EvF (Step/s)  4.42+0.27 4.2240.30 3762026  wx JEELE sk FGE e EMEE
B 1LEE ARSAR (m)  1.84£0.09 1.99%0.09 220£010  xx 3 *x

~Bt) EwF (Step/s) 5.13+0.33 4.83£0.37 4.33£0.25
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&5 BEAE

W BRI A Bk
B BEpgE
i ot = ®= O EREEEHE A B
THEHD EhhEE (deg) 158.9%2.4 154.2+5.1 156.4%55 n.s.
RREAETARE  BihEE (deg) 148.2410.7 149.849.5 157.7+11.6 ** i  *x HEGR
il HEMIEF (deg)  67.0%16.0 50.5+11.4 52.6+9.6  *x JT-EME *x AR
__BIEMmE BEES (deg)  64.4%128 561114 597116 «x B .
9] 2 S8 SKHFA MBS (deg)  28.4%7.8 34.6%6.1 34345 ns
e IBAERAE BB (deg)  25.8+8.2 24.846.6 28.3%10.9 ns.
il JEHIEF (deg) 8.7+5.7 13.1+6.7  6.9%51  n.s
__MRPUEIARE BEMORS (deg)  64.6%7.0 66.8%55 693%39 ns_
= HithEF (deg) 5.7£4.0 8.6%5.2 9.9%£3.3  n.s.
LAE BB (deg) 1.2+4.4  3.4+338 5.5%3.7  xx A=
THREHD JEMIES (deg) 154.1+6.8 152.9%46.3 153.743.6  n.s
PREGETAE  B#hES (deg) 141.1+11.4 142.74+13.7 145.2+11.1 ns
HERD JEHIEF (deg)  58.8+12.8 54.6+13.7 48.1%£9.8 ns
__[oR3EmE BEMOEY (deg) 114.1427.4 10174151 8554212 *xEMEIE
)1 py SO IBIES (deg)  39.1%44.5 39348 37.9%36  ns
e IRROEIARE  BEMES (deg)  25.246.6 28.0411.1 27.348.2  n.s
bl FEMEF (deg) 14.7+£11.9 11.247.7  9.0£10.0 n.s
| IEPIEDAIE BEIORS (deg)  S8.2E56 634%45 63742 ns ...
R FEMEF (deg) 42439  4.9+2.7 5.6+2.3  ns.
LR BHHDEF (deg) 2.843.9  -2.245.3 0.3+3.9  xx sE
ZHERD B (deg)  173.3+4.3 169.4+59 170.5+3.3  ns.
PREGEAAE  BihEE (deg)  173.1%4.2 173.046.1 170.2+49 NS
bl ZHEF (deg) 82.0+5.6 76.6%9.5 69.5+7.3 ok T35
__ [RBIEDAE  BHMOBS (deg) _ 60.8%165 700121 706%135 _ns. . _______
) SeHshi $2i0BE (deg)  28.044.9 313456 31.2434  ns.
= PEROEREE  BitthlF (deg) 35.845.2 28.6%£5.5  29.244.0 *x 3R
bl $EHIEF (deg) 15.145.9 16.5+9.7 17.8%+58  n.s
__ _H_Qf;ﬁ_ﬁ_’lﬁfﬁifg_ iR (deg)  80.7+3.2 845419 80153 ns
R HEHOEF (deg) 6.7£3.0 -6.3%4.1 28451  ns
LR BEMEF (deg) 6.5+2.7 -1.4%36  -0.7£50 n.s
**; p<0.05
UL, B5Y) 2 Axmirietiir i Cla B uE ke K O B Uik NHEREINS.

A 25cm DALEIZE TR L Tz, ZoENS, I
PR A BRI Y] 2 SR S BB BEUIAE 2 R T
5O TR, BY) 5 BR10 54 U DB UIALE R
MEHNTNWS ZENHERINS.
RAEIAEICREL TlE, B5Y) 2 ARl BE R 35 X OVl Hl IRs
BT 2R O B BE A £ I B TRk & A
BNEDEN, KOMHEMICHDEZENHENER ST
(%£5). kS (2011 1, #HR-FEHEEEEAAL K
R E OB U)K B K OB U EhE DR & BRGE L 72 4
B, RS IEY) 2 SRR KO 1 AR I
BOWTHMOREESAENKEHEMCHD, BEF%E
EDEWIEZBEBIE TS ZE2HSMICTLTY
5. 29 U 7= B0 5 2 3 W Tl o e 5 2 i 12
IMWLE CEB S ESEEICDONT, JHES (2009) 13X
XA—bEEEERLTHBO, #HAS (201D (ZHR—
WHEEE O AN HA—RFEER D DU R 2T %
A IITNRNoTZZENS, X H— NEMEIIEYIO
Bz RO D72 DICHENREETCH D EL TS, &
FSE DT ERAEE ABKEE DEEY) 2 RRTICBNWT, RO T)
TENRDBEND T ENG, XH—FEEZ X D@L T
152 THYUIROEMSY 1 2 2 72D T gk
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[FFRICE 5 O Bk ZATHD &, IHREE ABRE T
1%, A ABKRE &I LT, Y 2 AT TCIEEREC
HEWHDD, Y1 AT TIREFITRIE L THRYIN &M
MoOTWBZENHSMHER> T, BiEEEE BRI,
THREFAUXSCKRELEROHZ LT AL N THS
O, NIRRT OB YERMBIEICR S g8 E RITT
EEZSNS. UTHEGE AR TIE, BY) 1 ETNCEM
W EARZRIESE2 2T, BUMEZREGL Tzt
TN 5.

S 51T, BEY) 1IN SESUNCAT TOA BT RIiZ
BNWT, AR EARLERNRDON, KOEWE
ZmUiz (R5). TO—JTHY 1 Saigkthn o BY)
BHICHT T2 TOMEAE THERBRERITED N
T, AMATEIF XY T+ 7 AWBRTA S T4 RAVE
{5 FHHZWHEICT I ENTERN. TOLEAR
T RO, BEY) 2 430 CRE 5 N 5RiE S 7z
X = bEEDEE, AUITUTBT S HEEH U O
fi, BL<EBFRT 17 ARNERNRKTH 2 EHRT
5.



4.2 =IEBEEABEICH (T B BB R

B U)IRF D By RN 7K ST 55 35 2 OV 1 Vo I e e
ABkHE & [FRRIC HAERKEE & B IR R RIGED S Nsh o
7z Fm, BUROBEEAEICHAEBRERIGED SN
ISInoTe 2 EING, EERBEE A Bk T PR A BkEE &
FIARIC, FEVERREE S 2 BYEIfEZ TR > TWiz Z
ENHERIND.

RICHEY) 5 a0 DT E 2 REET 5 &, mIREEHEA
BRIEIT FLVERKIE L 0 B 67ecm BEUIR L 0 B WALE T
Ho=n, BY 2 BETHCB VW TEOZERT 46cm 12D
LTWiz (R2). iTBREEE ABKEEDY 76cm 22 5 25cm E
TELELTOWAOICH L, =R ADKEIL 67cm 20 5
46cm FTLULMNMEETETWRN> 2. ZOFENS,
TP A BKFE ST PR ABKEE & D LBIET 2 S
A2 TINHIBEL, BIESKEE TH 5 etk r TR
INs.

BY) 2 BRI S BT 1 BRRICRIT DA R T4 RizBWn
T, HERBEAERERNMEDON, LDKEREE
wUTz (4. T, BY) 2 HaiEEIRFIC B 2 F1K
BN E RS &Y 2 AR O SCRIENC BV % R
HiAEICB W T b MR & i U CH B Z 2580
5N, LOKRERMEEZRLE (K3, ZL, #EU2
AT ORI S TR UMM E AR WL SRR L, Y 2 HRah
MOEBY 1 EFICNITTANSA REBRIESZD
12, EHNRRSE S REMENE R RTH D EHET
5.

F£7z, BYI 1SRN SBUICB T DA ST RTHME
Bk H R ERNMEO SN (. S TETL
HETEEHIRE OWE N 3317 5 RS M B © R UERkER S B B
ZERPNED SN, KOJRALICH D Z ENbho 7z (&
5. S (2009) 1, EMEBROEEY) 1 25105 B
M TIE, XH— FEED X S ITEM O R 2 & 0 i
IGEWMIE CEEI T2 2 &A%, RNBEETIC DN
5LLTWS. DED, BEY) 125010 5 BT TiE
DR 2 iR S B UNICE RS BITTH 2 L EE
TH2HOD, AWFEIZBV 2 =iEnkE AR, BY)
WINFTARNTA REBMARIGDHENH 220, K
BHfAEZEHIERA NI REERLEEEZON
5.

TSRS D ERAEATHD &, EAHE AR T
VT R A BREE & bee U T, BEY) 2 HRA T R 2 G
HXH, BU 1AL SBUICBNTE, FIFEEICHE
BRNSBYINERN O TND I ENHENER ST,
FUERRIR & DERDZED 5N TR ND DO, ITHHEEME
ABKEE ST S EE TR UIALIE &2 3R ET L T S RTRETE
MR STz,

4.3 EIEEEEADE SEEREAREDOLESR
AHFFENT BV B T E A BRI & i R A Bk O AL

Me Ltk B16&8H 15 2018

SRITRTERE S A B ERIED SN0/, TDH
ELTHEKRBELKEEECHEERERNED SN
Mo ENBTENSD. HRES (2003) 13, EEBKD
FRIEH & RGN B D U B L OB UEfFEIE D
FHEEIC DWW TMGE L 72 /551, B VIR D B (R B LK S
IZRBGREL IS, RO ERICKREN 2T
EZEBHSMIZU . £z Bridgett 5 (2002) ®, ElEBk
DO BEEE OB BEEEE I B XTI HEIC OV THR
FEL 2GR, BARELEED 0.1m/s MY 5 &, BkiE
FREEDK 8em N /= Z LB e M L7z, 26 Off
e, EEBkOBE R 5 BURmEmICNT T, Sk
RELKEEEZESTD LN, JOESABET S
FOWREBETHDLZEEZRTHDOTH D, AFFLOITHE
Bl AR SRR EEE ABKBED X 51T, HIAEY) 5 ARl
BRI 1 A L MERK IR D BT K 0 B BN 72 A0 1
L7=2&LTH, BRELKEHE NI & K E 7%
BNEURBRTIUL, GEEICKEREEIE RN TRENE
AR I NIz,

RKIZARNTA RN —IZEH L THD &, ik
ABREE, TEEEEEE AR X OBk IC B B D) 2
HEI S 15T, BIOEY 1 Ban 5B ETIE, W
TNH“E-E"ThHo/k (4. Coh b (1997) I3,
FEMEBRIC BV 5 OE W EEE BT 2 BREi S I
1RO A R T RWELZRD, BY 125500580
NTTOARTA RPELRDZEZHSNITL TN
5. FEWEBOBEIZBWT, BY) 2 &65in 5 BY) 1 2505
DARNTA RMRKELRD, BY 1505 EBUETO
ARTA RPN BB ERZN) =R A=K AT
4 REESR (Rogers, 2004). AFFFETIL, £ TOiELIC
BOWTEEY) 2 B/ SBETNTNT TN — b A=K « X
rTA RORD 5N, AT BIT 2 T EEEE A Bk
&, miREEE AR T, FNENEL 2B U E R
Bt HWTWED, EANBRA NI A RNY—2 28
HI2Z &<, ILRHRELEEDREILE
FTICHDEEZ WA Tz, ZOFREE, BY) 5 ARaizm
PEE D HIERKEE L 0 BRIZ L TN TH, BREREIZE R
LIaino 7z EHRTES.

U7 U, ARWFFETHH S 78 5 7= BE U7 3 B A1,
ARWFZEIT BT % B 5 AxFii 4z A7 & 23 i D B WAk
Mol ERbEN SR TH D, KK D 5 547
L0 B EENKEDN S LHEE RO RN G SN
LRSI, £z, AMFEICBT HHEE O H &
ERLERIE Tm59em /N 5, 6ml9em E NS HDTH o 7=,
e DB L NIV B U E SRR B O i B
HHZ 5T ENS, RS EIZRRDHH L X)L O
TR LU T, FEROFERNESND EIERES RN, 51
WzlE, F—0OBEETH-> TH, HHERTHIT 2 HE
BRI B L NNV B L THERKIC L > T, 77L& LR
WZEDOEBEHIZHRELFREEDEASNS. 5Lk
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R, AUEICBT 2H7EORA & L TREL THL.

5. #&w

AWFFELENRBRIT 33V B 3T B A Bk &R EE R A
Bk 2 T T LERREE & Lk U, BEUIERTICH T 2 1
U E RN F 2T 0 7 ZANBIEN GBS MITL
TS ZEEZHMEL .

T ORGSR, IEBEE ABKHEIIEEY) 2 BRaTic B W TEM
DR 2 M T WAL 2 X 77— MEIE S IEEN %
Bz @mgid 22 & T, BUROEY A2 728D
TVl REMEDHER S e,

/- IR E AR IC B WTIE, B 2 SR 0 B
SMCHUIMIE S TEN SHIBT L, BY) 2 i 5 BEE) 14k
ANICMNIT CTA NI REMRIES201T, EANER
EOBEENED SN, 51T, Y1 250 6 BY)
T, EMOREET 2 RHICRB RS A T R
EWHRL TNWDZENHSNER S T2,

SE R

Bae, S-J. (2002) Biomechanical relationship between the
long jump takeoff motion and flight distance per-formed
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Relationship between morphological characteristics of hip adductors
and long sprint performance in female sprinters

Hirohiko MAEMURAP, Toshitsugu YOSHIOKA”, Ryosuke KAJITANI?, Kohei YAMAMOTO?, Toshinori ENDO?,
Kiyonobu KIGOSHI and Satoru TANIGAWA®

Abstract

The purpose of this study was to determine the relationship
between morphological characteristics of hip adductors and long
sprint performance in female sprinters. Ten female sprinters
(100m PB: 12.10 =+ 0.13s, 400m PB: 56.66 =+ 0.93s, 400mH PB:
60.46 = 0.50) ran 400m and measured their 400m running time,
the split time at every 50m, stride frequency and stride length.
Also the muscle cross-sectional areas of the thigh during rest
status was measured by magnetic resonance imaging (MRI) and
its transverse image was computerized then calculated the im-
age of the quadriceps muscle, adductor muscle and hamstring by
image processing software. There was no significant correlation
between the 400m running time and the cross-sectional area of
the quadriceps muscle while significant negative correlation be-
tween the cross-sectional area of the hamstring and the adductor
muscle was found, especially high correlation was found between
the 400m running time and the cross-sectional area of the adduc-
tor muscle. In addition, a significant negative correlation was
found between the cross-sectional area of the adductor muscle
and the latter half section time in the 400m run. Moreover, a
significant positive correlation was found between the cross-sec-
tional area of the adductor muscle and stride length at 400m run-
ning. These results suggest that the cross-sectional areas of the
adductor muscle in female sprinters affect long sprint perfor-
mance.
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Table 1 Characteristics and sprint performance
data of subjects.

Subject ~ Age  Height Weight 100mPB 200m PB 400m PB 400mH PB
(Grs) (cm) (kg) (©) ©® (O] )

1 20 162.5 56.8 12.24 25.19
2 19 160.1 514 11.95 24.15
3 18 164.1 579 12.05 24.49
4 19 167.7 545 12.15 24.76
5 19 160.3 532 56.58
6 19 154.1 43.0 58.00
7 20 170.2 539 5541
8 19 165.0 584 56.63
9 20 165.8 60.2 59.96
10 21 164.6 50.7 60.95
Mean 194 163.4 54.0 12.10 24.65 56.66 60.46
SD 038 43 4.7 0.11 0.38 092 0.50

13 100m B LT 200m 2 HHE L TWB L F¥EA 4 4,
400m ZHMEL TWAH L T#4 4 4, 400m N— Kb
EHEMELTWLRLTFREE2HTHO . NSO
FOD100m @ H sk (n=4) 13 12.10 £ 0.11 #,
200m @ H @ik (h=4) 13 24.65 + 0.38 £, 400m
OHERELEE (=4 1356.66 + 0.92 %, 400mH D
HommEist (h=2) 136046 £ 050 B THO, EDFR
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WAL B, TRTOWERETATIED BN, HiEBI A
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SIMERO EHBZENTEDENIFRBED T TSMD
FEZG. P, AEBRIBLEERAMEZERO
RREBT- L THEMEL .
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Figure 1 The relationship between 400m running
time and muscle cross-sectional area
of Quadriceps femoris, Hamstring and
Adductor.

i (r=-0.422, n.s.) PXVLHEE (r=-0.449, n.s.) Dk
WS & DRIV T BN T H A B HBERRISE
HHNRMMo . —J, NAARYZIZBNWTIE, ¥
IR (r=-0.776, p<0.05) DA HIFE & ORI H Z /2
B OHBIBIRMED 531, NERHIICHBNWTIE, KNG
fii (r=-0.637, p<0.05), HENIEf (r=-0.718, p<0.718)
BEIOENIER (r=-0.698, p<0.05) O kT i f& & D]
ICHERADHBRZRIGRD 5.
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Table 2 Correlation coefficients between 400m
running time and muscle cross-sectional
area of Quadriceps femoris, Hamstring
and Adductor.

400m time
Quadriceps femoris —0.490
Rectus femoris —0.422
Vastus —0.449
Hamstring —0.652*
Semitendinosus -0.776*
Semimembranosus —0.273
Biceps femoris -0.227
Addutor —0.840**
Adductor magnus —0.637*
Adductor brevis —0.718*
Adductor longus —0.698*
Gracilis —0.405

* . p<0.05, **; p<0.01

(r=0.177, n.s.) BIUPNIEMHE (=0.361, n.s.) DHEM
HEEOMIZIE, WTHNIIBWTHAEZMBEIRRIZR
LS ANA IS W
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p<0.05), 200m — 250m (r=-0.681, p<0.05), 250m —
300m (r=-0.722, p<0.05), 300m — 350m (r=-0.711,
p<0.05), 350m — 400m (r=-0.650, p<0.05) DXFI% 1
LEDHICHARRBAOHBEBERNED SN —F, W
A I B W T, 150m — 200m (r=-0.650, p<0.05),
200m — 250m (r=-0.704, p<0.05), 250m — 300m (r=-0.803,
p<0.01), 300m — 350m (r=-0.862, p<0.01), 350m —
400m (r=-0.891, p<0.01) DXL 1 L EDEITHEZE
B OMBBERNRED 51, FOHBIRKIIE IR
DN TCHEfEZERL .

#4127, 400m £ 1 L& 400m EIZ BV D 50m 5D
vy FBLUOARNTA REDEBRZRLE. EVvFICH
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BAERMEBEREZED S NN ZDIIH LT, AT
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400m EF 1 L EDORICH BRADHBEREGRIGED 51
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Figure 2 The relationship between deceleration
index and muscle cross-sectional area

of Quadriceps femoris, Hamstring and
Adductor.
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Table 3 Correlation coefficients between interval
time at 400m running and muscle
cross-sectional area of Hamstring and

Adductor.

Hamstring Addutor
0- 50m —0.321 —0.402
50 - 100m —0.605 —0.506
100 - 150m —0.639* —0.579
150 - 200m —0.623 —0.650*
200 - 250m —0.681* —0.704*
250 - 300m —0.722* —0.803**
300 - 350m —0.711* —0.862**
350 - 400m —0.650* —0.891**

*5p<0.05, **; p<0.01

Table 4 Correlation coefficients between 400m
running time and stride length and stride
frequency at 400m running.

Stride length  Stride frequency

0-50m -0.176 -0.119
50- 100m -0.606 -0.141
100 - 150m -0.607 0.044
150 - 200m -0.581 0.249
200 - 250m -0.666* 0.354
250 - 300m -0.724* 0.182
300 - 350m -0.781** 0.149
350 - 400m -0.798** 0.131

*.p<0.05,**;p<0.01

Me Ltk B16&8H 15 2018

Table 5 Correlation coefficients between stride
frequency at 400m running and muscle
cross-sectional area of Hamstring and

Adductor.

Hamstring Addutor
0-50m —0.049 —0.011
50 - 100m 0.390 0.088
100 - 150m 0.213 —0.129
150 - 200m 0.103 —0.330
200 - 250m 0.060 —0.398
250 - 300m 0.157 —0.284
300 - 350m 0.005 —0.377
350 - 400m 0.001 —0.438

Table 6 Correlation coefficients between stride
length at 400m running and muscle
cross-sectional area of Hamstring and

Adductor.

Hamstring Addutor
0-50m 0.335 0.323
50 - 100m 0.500 0.701*
100 - 150m 0.385 0.728+
150 - 200m 0.187 0.641*
200 - 250m 0.281 0.639*
250 - 300m 0.303 0.724*
300 - 350m 0.345 0.756**
350 - 400m 0.267 0.750*

*:p<0.05, **; p<0.01
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BWTIE, wiEtEl T, BETEENNS <D
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BARLyY TUNILOTIERRZEICHIT S 100m E L — DK
~ 2009 M5 2015 FDV—REXMFREL T~

RFRZP, KBBEAN?, SHEBR?, WLk

V. EEHED, PARETEC, FEOM°,

MHETE®, A BC, WEE”, g ?

Characteristics of 100 m race in Japanese elite decathletes: from 2009 to 2015

Toshiyuki OHYA®, Hayato OHNUMA?, Takaya YOSHIMOTO?, Ryo YAMANAKA?, Hiromi WAJIMA?,
Chizuru OGINEZAWA®, Takashi MOCHIDA®, Katsuhiko MATSUDA®, Yo HONDA? , Akifumi MATSUO?
and Takeo MATSUBAYASHI?

Abstract

This study compared the running characteristics of Japanese
elite male decathletes and sprinters during 100-m races. We ex-
amined the 100-m race results, maximal running speeds, step
lengths, and step frequencies of fifteen Japanese elite decath-
letes (mean height: 181.0 + 4.9 cm, mean body weight: 78.8 +
6.5 kg) who participated in 79 races and 26 elite male sprinters
(mean height: 174.8 = 6.6 cm, mean body weight: 67.9 = 6.4 kg)
who participated in 115 races from 2009 to 2015. For each par-
ticipant, we selected the race with the best finish-time for use in
our analyses. Finish times were strongly correlated with maxi-
mal 100-m race running speed in both groups (decathletes:
—0.98, P < 0.0001; sprinters: —0.96, P < 0.0001). Maximal 100-
m running speeds (10.4 + 0.3 m/sec vs. 11.1 = 0.2 m/sec) and
step frequencies at maximal running speed (4.6 *= 0.1 steps/sec
vs. 4.9 + 0.2 steps/sec) were significantly lower in the decath-
letes than the sprinters. Step lengths at maximal running speed
(2.3 = 0.1 mvs. 2.3 = 0.1 m) did not significantly differ between
the groups. When corrected for height, the step length of the
decathletes was significantly lower than that of the sprinters
only in the constant speed and deceleration phases of the 100-m
race.
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®1 BRMY TN OHERRES LS FRIEMBREOSENSEE. ERFHELFEERETT

LTW3.
HE (cm) ARE (kg) PRI (%) KREERFIAE (kg
THEFEE (n=15) 181.0 + 4.9 78.8 £ 6.5 9.8 + 1.8 712 + 6.6
TOEEEE i (n = 26) 174.8 + 6.6 67.9 + 6.4 81+23 62.5 + 6.5
ﬁ%ﬁ\% * % * *

RS & IR R E oA EEERL TS (P <0.05).
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A Ky TN O RS E B L OS FREERERR S T
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THEBEREO4L ATy S LA LE ATy T
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B/BWTHorm (2, 4 ATy TTEITHHTLZEY
25y TRIZ, EORMICBWTHRHME THEERZET
smnote (M4-Q), THEFiEE S EREREED, &
EFEEREROZ Ty TEIZ23m THO (X2 fEH
B COREREIRN >, TU— N BFEERERES
DAT v THED, REREERTELZ5045/ 8T
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etal, 1988), i EEEROZ T v 7KIZ, 20m»5
2.6m O TH D ENHHE TN TS (Mann and
Herman, 1985; Mero et al, 1992; Moravec et al, 1988), Z
NERPILORER 2l L TH, THEFERZEFIIAT v
THEMENZ ENRBIND, £/, /Lo ENn
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EEDLIEDHNATy TREMIT LD, EE
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Mero and Komi, 1992) Z & Z2FE 2 5 &, TR EMN
FERERES R T S U Cim R EE MW ER O —D
X, ATy THEOKIICHD EEZ 5N,

BED XD TR LIRS 72 0 OEFHFMITIE S ORE
(BELTFRERE) WKEAIL, SETESOREI
322 EMNIER SN TWS (Alexander, 1978)
Hoffmann (1971) 13, 100m ED T 4+ Zw > a2 ¥ 1 LN
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2 D) 100 mEL—RED 10 m ZEDEEREDEILELUVQ) 4 ATy T EDEERENEL. @ HiERRE
O EIEREREEE (n=26).

Z (n=15),

IR RS SRR T COFEEERL TBS (P <0.05).

£2 100mEL—ABOEEEEEES LVRSRERERORT Y THELRAT v TR BIIFHE
THRERETRLTNS.

e REEE (/) ATy THE O/ R) 25w TE (m)
ARSI (0= 15) 10.4 + 0.3 4.6 + 0.1 2.3 +0.1
HEHEEETE (0 = 26) 11.1 = 0.2 4.9 + 0.2 23 +0.1
BEE * * Non-significant

IR E & EHEESEE EOEEEERL TS (P <0.05).
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WZRT2HEOFELPRT 52012, AT v THER
BBIORTy TEREEZEHLEZ (K3-Q), K4-Q).
ULLsms, A7y THERBTHEKRL LA TS,
THEFEFILEDFEICBNTHEEEEREL VDA
RITE» o7z (K3- Q). ARBFFEOTHEHEE O H KT,
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b, THESHEE 100m E£ L —2A0fEEM EI® 57~
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Influence of attentional focus on performance
of throwing events in track and field

Yuta OKI”, Masahiro KOKUBU?

Abstract

This study aimed to elucidate the influence of attentional fo-
cus on performance of throwing events in track and field, which
require whole-body coordination of muscle activity. Four types
of attentional focus were defined along two axes: the internal-
external axis and the task related-unrelated axis. Accordingly,
we classified attentional focus as “internal task-related,” repre-
senting attention to the movements of one’s own body; “external
task-related,” representing attention to the path of the thrown
object and the target point; “internal task-unrelated,” represent-
ing attention to one’s own emotions and physical condition; and
“external task-unrelated,” representing attention to spectators
and the outcome. In study 1, the relationship between atten-
tional focus and performance was examined by the comparison
of best and worst performances through a questionnaire survey.
In study 2, the influence of attentional focus on performance was
examined experimentally. In the questionnaire results, external
task-related attentional focus was associated with high perfor-
mance, and internal task-related and external task-unrelated at-
tentional foci were associated with low performance. In the ex-
perimental results, external task-related attentional focus was
found to have a favorable influence on performance.

F-—U -k LENER EE AN-H, REEE
— FFREE

e

e FEsi o TEMEEIZ, HEBROEE TiT> TWhaH)
E&, AATHOHE LOERNDARL, BENLEL,
HOEMUDETINDGBEHINRE> TVWDRE, FO—
ARAFINOERELLEATNS, HIAFH, (1994
p.-1D 1%, LDHEMEROBOERREEZ Do LHEH, @
WZED [AHIBAR—Y] ORHELT, HRHT
BT 28ENT 79 5ME, BiE0lEeniEE, H
OR—XZ (A% BOMED 3 DEB T Tnws. #
TEBIFZINGDORHMERL TWaH I &S, LHER

FERIZELOBWN T 3= > ADORMBICKESLEZEE K
Fioensinohnd.

AL 2B CEFEFIHAEG ETICHEOME O T
Al ml, fTEsfiTFs 2 &%ﬁ‘ﬁéb LTETHD, #%
FEREHEEIN TWS, 22 TWH HEIL &I, EE)
HREDERSE, R &mmﬁﬁ#ﬁ<t%% 7?T
HHIEEND (e.g., Shiffrin and Schneider, 1977; Bebko
etal,2005). ZDZ&EMnS, RERFONT+—< 2R
KFO—RELT, HEbSINBEO M5 NDEEIT
FOoOTHEINTLEOD TWNEZENEZALNS. HE)
(LEIN-HEICHEZ LTI OENEROOEDEL
T, BEOEADUMNHG IToNS. &I TAPIZK T
INT 4 =X AIEEE G2 B 0HAERNE LT, EE
DERDTICEHL TnL.

T, £<OZEICE ST, FEEDEMDIFAE/N
T A= ALK U TEEREZEZEL TS Z EHH
S5MITEIN TS (Wulf, 2007a). Wulf 512Xk 2 —#H D
e ClE, EZEOES DT OR THENINIE S S
EROEEIODWTIHRNfTHON TS (e.g, Wulf et
al, 2007). NEREE, HEOHKEHNOEETDH
0, ER SR, BRREICHL THEKETNG 2 28R
ADEBETHD EEHZRINTND (Wulf, 2007b, p. 37).
2 ODBRBILIENS, NERZHWENT+—< >
AN, ARESEZFHLTCONT +—< 2 ALDHER)
THHIEINRINTHD, NWERTIHEEOHEL
M bND T &, FANERCIIRNLE R &
MMEFL, WNAYESICENTN T +—< ANMEET S
ZENEZSNTND (Wulf, 20072). NRIESIZX S
INT =< K TFOMEEL, BHEbLSINZEERKIC
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WEICEZEZE 2L TLEY, BRNICESIWN THAN
IBIEBNEBONTLEDI NS TH D EWDI Y (Eilk
FA) il I B 5 5 conscious processing hypothesis) 72 5 &t
AINTWS., HELHEIZ X D EEINERIT S NHA,
INT =< ZAIMEFLRRNVWET TH DA, REICITE
FI72 BRI, 9700 6 HIEEDY B B 2 i
B5ZECETNT =X AMETFTHLE0NSHED
» 5 (Masters, 1992; Higuchi, 2000) .

INT =% RN DHAEROBEINE, -V
(e.g., Marchant et al., 2007, 2009) <, T 7D 3w k
(Perkins-Ceccato et al., 2003; Bell and Hardy, 2009) 7% &
Lo THENIZIN TV, ZOXIIT, EEEN
T =X AT BT, INHER W EES
EREMEOESRSINSHFENEITHWSNTEZ. LarL,
EIMS/ONTZHEAD, 2HEHNWERERTOHE
RO SNZDMEIZDONTHDL TIEDZNESINITDON
TR L 72 Fgeidz iz E£ < 7an.

2HEHWERERTOFENRD 5N 5E T
DB DR ARG U eTigEE, BEBD (Wulf et
al., 2007; Wulf and Dufek, 2009; Wulf et al., 2010) & O'H
#ef% (Zarghami et al,, 2012) ZHW=HDNH 5. EE
BEOGRREIC K 2B OER DT OZE R L 725
(Wulf et al., 2007) Ti3, ERICET 2ERE 5270
EIRE, FOWEICHERZMTZ2NNELR, <L THt
DR TH BHEARITIER Z T SRR iR &
N, SERBHIMO 2 BITHRTEHWX T +—< > X
ERETHIENHSNIIINTWS. F/, MEEE
FEICWH T O EOESEDTOEEZBRAF L 2T
(Zarghami et al., 2012) TiE, FETFHICHEBEZMITS
W RSN &, BEH IR Z AT 2/ 08 RS
Zig L, SAWEROBEMENIHSNIEINTNS. Z
DX, EHEENTHT HIEROEEE MR L 2T
TlE, WIEREESRE WD BIEICREET 21ERED
BIMFHONTNBED, EEOFHEBmEEE TS E, B
EICBEE O 72 VIR B FRFITHRET T 5 XETH 5.

EROBFRERE T, EEMEICBEGROBRWERICEER
MENTLED, WO SFEEHIZIREICT/RD Z &3k
LTCBLLaW, EEMEICBEBROEWERANMIT SN S
FEED, DHERE (HD) NS TH#E)NT + —
X OADKTFORAEEE L TSN TWS. il Z13,
WEOLHEMNEEREROTTHEICOZTD E, [AFRES
ESL&D] EwoEBLNAD I LIt eLEoNns T
ENHD. WMEPTITENPFHETERNDIE, ZOLD
TR ICH R E RN EDNTL LW, EBET
BB AR—YHERICEENTHICHS TERWNSTH
5ENSEFEXS LHERAEH) NdS (Mcleod,
1977). ZO XS B FEEMIEICBEROBRVWER AT 581
DUHENNT =X AL HADHEIIONTE, &
AEE R WEBNNREINTWS (e.g., Beilock et al.,
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2004; Gray, 2004). £7=, BIEOEEN/NT +—< > X
WCHEZZ2EEBHMHFINTH D (Wallace et al., 2005),
FEIEBEDIEEIRIN T + = VA E NS ® D &N
RBENTWD., DED, NI+ - RAICHELE %
D LEBDERDTITIE, N —FE NS 72T Tl
2<, FEEICEEL TWS -k E W 2iliE il
ThHhHIENEZEZLND. LML, HTERHITBNWT,
EEIERHOIEBENN T + =X DAL ED L D In B s
BABDOMIDWTIIRZMRET T TR,

T ITAMETIE, AGRRICBI2FEEOERDT
DA TERADED, [N &, [EhfEREE —
JERSHE] D2 N SIEBOEN DT DY A T& 4 DIy
UL (KD, 5183, EENEST DS RANTICT
FHNTWDDh, BERNEIZET 5N TWSD DM
Z, HB2uE, EENSHBOTOEEICEELZHDIC
AT S5NTNS0, EEICEEL TWRWHDIZMET S
NTNDEDOMERATNS., TNENEITHEEDESD
Oy A TR, AFETIE, TEN [F — B ERTE |,
[NE)— BhEREE ], 440 — BhPEIRRIEL], [NEY — EhfE
FEBEE] L. DRy —EhERIE] 13 TEHD
E S B A AN OEE, [N —BEREE] 13 H kD
B UANOER, [FM09—EEIERIE] 138 S E T
NOVER, [N —BHEIERIHEL] 13 H 575 D BE A3~
DEEERL TS, RFETIE, BEXITHOERIC
DNWTHHTDHZEEZHME LD, B & ICE
LTWABEEEZIEREOTEREER L. ZOHHEIC
L0, EROBESFRETAT SN 2O KIS %
A% ZENMARRICIRS. FITHATIIZD4DDY 1T
XL CTREBICRE SN TWAED, BEREOEENTL
BENTWEDT DN, 4 D8 TERBICHE®REL -
HDIFRN. INSEMFTSHILET, FEOERDT
N TENT =X ARG A D HEERGIITHS
IZTBHZEMTEDEEALNS.

¥/, HEEEAR—VICHET B ETHIETIE, HRHE
DIFBEBRET DI ETNT =< P ADEFZ 5 M)
295 EWo Tz, ERNBRFIENEICEHIN TN S.
UL, ZOXDFERNTETIE, EROFHEREEZ
HETETWANEWIENTES. & T TEIFETIE,
B CEHRENEBOMGIRFICEDL D REEERNWT
WD, BRHGHEICL > THONTT S, 51T,
ERHOTFIEELT, #BMENERETS Z8ITXD, [
FARETEBOELRELATZNOINT 4+ —<X 2 ANDHE
HEHSMZT S, FLUTC, ERHGHE & ZBROFEN
SHEONTMRZD ST, HELSINZBSITEEE KX
FETLHANEROVDEDELTEALNDIEEDESD
FEBRTENT =< P ADBERIZIDONT, BERITHE
itid 5.
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REFDRE EFEIRICATIET 2 CEHbE 124 4 (B
T84 4, ZefE 40 f. RS HE 24 £ (B 18 44,
otk 6 44), MREHiEGS 26 £ (B3 16 44, &1 10 £4),

FREDESDFDIAT

N —EFEEF 194 (B4, ZE84), 0
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K& iR Hop Step Jump
FE % % %

Conley 17.78m 6.61m 5.19m 5.98m

USA 1985 372% 29.2% 33.6%
Edwards 17.44m 6.52m 4.93m 5.99m

GBR 1993 37.38% 28.27% 34.35%
Harrison 17.86m 6.89m 4.94m 6.03m

USA 1991 38.5% 27.7% 33.8%

(Brimberg et al., 2006; Hay & Koh, 1983; Song & Ryu; 2011)

7 REHERFEERICETS 3 EFOBBERE & BHELL

K4 Hvgi Hop Step Jump
FE % % %
Conley 18.17m 5.81m 5.45m 6.91m
USA 1992 32% 30% 38%
Edwards 18.29m 6.22m 5.48m 6.59m
GBR 1995 34.01% 29.96% 36.03%
Harrison 18.09m 6.33m 5.61m 6.15m
USA 1996 35% 31% 34%

(Brimberg et al,, 2006; Hay & Koh, 1988; Song & Ryu; 2011)
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