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Classification of college tennis players based on group cohesiveness and life skills:
Approach by latent class analysis

Eri Nozawa® and Toshiro Otani?

Abstract

This research focuses on factors other than technique and physical strength that influence the game of tennis,
which is an individual competitive sport. Specifically, group cohesiveness and life skills can be considered to be
psychological factors influencing competitive ability. Competitors were classified into “competitive performance”, “group
cohesiveness”, and “life skills” based on information about players, and to grasp the characteristics of each group. The
research methods included a questionnaire survey of 373 college tennis players from a tennis club, who belonged to the
first and second divisions of the Kanto Intercollegiate Tennis Federation’s tennis league. A latent class analysis was used
to examine participants' answers (79% of surveys returned, effective answer rate of 69%). Based on the results, college
tennis players were divided into 4 classes: Class 1 (24.7%) was “high group cohesiveness and life skills”; Class 2
(31.0%) was “high group cohesiveness, low ability to think” Class 3 (17.9%) was “low group cohesiveness, low
communication skill”; and Class 4 (26.4%) was “low group cohesiveness and life skills”. Additionally, when looking at
“the college’s best result” and “the change in the best result at college from high school” among college tennis players,
there was a tendency for the top players to gather in Class 1; this class comprised tennis players who improved their
best result at college compared to high school. Also, Characteristics of each class from group cohesiveness and life skills
were examined, along with coaching methods for each class.

Key words: Group cohesiveness, Life skills, Latent class analysis, Tennis
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Features on throwing motion to the second base in Japanese professional baseball catchers

Kazuhiro Kajital), Takashi Kawamura®, Kazushi Shimada®, Tetsuya Kanahori® and Yoshiki Yagi b

Abstract

This study clarifies the features of throwing motion to second base of professional baseball catchers. Eleven
catchers of two Nippon Professional Baseball Organization teams were participants. Using the highest confidence data
among analytical trials for throwing time, we defined it as ‘the time required from catching until ball arriving at second
base with shortest time’. Following five characteristic features were revealed. 1) In time parameter, professional catchers
have a difference in motion time (the time required from catching to release in amateur catchers), especially during the
beginning phase having a relation with duration time (arrival time from the ball release to the second base), the throwing
phase having a relation with the throwing time and release speed (speed average of ball speed of 3 frames after releasing
the ball), and the grip changing phase having a relation with motion time. 2) Further, professional catchers have a trade-
off relationship between the motion time and the duration time as well as amateur catchers; and, particularly good
professional catchers can shorten the duration time even while shortening motion time leading to shortening of the
throwing time. 3) In stride parameter, professional catchers have a difference in the length of the pivot foot in amateur
catchers, especially, the X component has a relation with the motion time while the Y component has a relation with the
duration time, and the stride length is likewise; there was no relationship between all the items. 4) In release parameter,
professional catchers maintain a higher projection height of the ball than amateur catchers and maintain the tendency of
the projection angle to be lower, improving the throwing accuracy, especially the elevation angle is related to the
duration time and the release speed, but the azimuth angle is likewise; there was no relationship between all the items.
5) In center of gravity of the body, professional catchers have a relation with the movement speed of the center of
gravity of the body and the release speed as well as amateur catchers, but the moving distance of center of gravity of the
body is likewise; there was no relationship between all the items.

Key words: time parameter, release parameter, step motion, center of gravity of the body, baseball coaching
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HPAZBE LTS A TR 2% ITm &
L, FigAICE<#ETZZEELZ —HT, &
B2 I3BIHE G ONE 7 « —)V RDINw 7 2w i
Hhenizd, Fr ) TL—a VEEEERAICES
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N—RAE TR ETOHREE (38.795m) ZXERE B 7.
KRFIL, EBGAEZBART S0 [TE 5200
BHEEMKOEEREITO LDIT] EWSiERES A, K
BTETCIdd 50, KOEMIGEWRN TERETES X
SHE I ERHABE ORI, SERIIBHYTSE
M ZEFE—OBRTNTY, FFIE, [TEBETF
UHERT 4+ — L EBRETRA NS4 27— > OEFRE
KT 2EDIT] EWSHREEA . Iab, HFER
BT BHEFENPEERL 2R, 2 THEKO AR
EL, TNEDOREBXN—Z LOFEEEREIL25.8
23m/s THO, KBEN—ZADHRZ AL U 7= HBkE;
DR EREL, A H51A1A70.157 £0.170m,  $HiE
HIA30.979 +0.222m Th o 7=, FRFIE, FEERATIC
Vol =07y TERITo K, FEEERE FIC
BN 2 X TRRB/REERMEY 2 R(K2[E 2L B> Thvo
BB ARG L 72, BRI BEROREITh
DETHHREIEEL, 1RO T &I 5 B
i CHNEZREL TH S ok BRI O Hlk A1
i, BFOBRENZ T4 7 —=noinigia
bR, WREMNEMICR—)L2HERL, ®EEkIniz
A=)V B OWMERE DB T S i 2 AR &tk &
L. LRtonifgtzimizLizidEoss, [Z8
N—=ZHEIZN > TOW D HEREMNFIFE < Z &7 <Hli
BRTZE, mORX0B NI/ —N\T 2 RERIZTa—
MND Y RTHEELEZEERTHZNESI D] ITDW0W
T, WIRFICZDRIROIRAE 2 EMERNTHBIL TH 5
W, Bz et e Uiz, 7ab, di#E
D B ARBIEITE OFELE D & BRINFE A 3-5 [E112 75 - 72 R§
RO omEi 2@ izHbWnie. i, &5t
REORINAFITBNT, [NEDRS WO
Ho>5, ML ThoR—) & _RBICBEIELF

TORH (WD D, EEREREHE) NEdEN-> 2 1H
Dit] ZBELE. B, AWERONREFITBTS
REEN T A — 213, RERRERIC 51T 5 sl B O fE A e
BN £0.06s TH DR L, HANESTH £ 0.04s
Eizo Tz, B O ANBIEE I AR TREANEE O
FOEEZEZNS W ENS, TOlFONZ RS
T —XAEEIND LA OiE 2 H VLT R EERE)
TEORHZHOMIZTHZ LI Y THDENZS.
£ T, AAEOHIHEE LILOERDOS LIEET
5Z&ELT

3) RERFESH LR

B LIEEER 1, X213 2 OERBRHED X OHiE
HHZERLZBDOTHD. EB1LITHENEELOAT
ZONET 1« —)V R, EE21IEINBFEREG OB X
72N 7 4 —)L RTiro 7. REO\EITIE, 265D
FEIEE VIR A AT (B 1 NAC#:E, HSV-500C3,
FBr 2 ¢ CASIO#:#, EX-F1) ZH\, #mEHEzE
B 1138250 O~, SEHIERI1/10008, 26k 2 138
#300a~, FHFER1/200000& Lz £, TV
IWETFH AT (SONY#EH, FB1: ABNX—21%
i, K2 “BX-2%H) EHWT, feEEE
ER60 I~ T, HHERD 5 EERE DR —)L 25Ol
LREWRTE DG Sl 211> 72, mBROK
R [E 1, [RIHILE & (DKH 4L, PH-100) 75 i
AAFIZINNAKEZRLUAD Z EITEDITo 2 2
B, NIVAHNER=U ) —ZDOBMOD 1 IXETO
B E T ORGERFE N 5 R —)L 1) U — 2 O % RE
U7z, i #ipii, BELEMTENSGA T 2R %E
A AmE L, EB1TRAIEHME2.7m, EHK
7% 1.8m, ETFAMZ20m, FEE2 TIERIELINZ
1.8m, A HMZ2.7m, EFAMZ20mELE. £
7=, KAAEEXE (+ 0 840, — @ =8,
Rt A EYE (+ 1 8 Am, — @ AKBAED, H
B AWM EZE (+ 0 BAE, — FAR) ETH5AF
RO ILEERZER LIz £z, RO = RICHE
E2HEHT 520, fEomEaicFy ) JL— 3
>iR—)L (DKH#LE, m&E 123m, #IEM 4 %
a2 #iPH D 12 A FTICEEICNL T, EICHRZ L7z,

3. T—HNE

AR TIE, 2 BOEBEEI AT DO VTREGRN S &
RO R BR & 7 A > N f25 sl & R — )L Hul
1 ROGEI26 20T (”3) &L, Bty 7
k7 7 (Frame-DiasIV, DKH#:#) ZHWnT, <
AWXEOFEHTT O A X &fro7z. HEBNHL WY



176 O—F 2 7W9E H3285 25, 171~187. FR314E3H

EFE=PFE
AFEHEER.G
HBIRIERL
HEREPL

. EFFEHRAGPOL
EFEREPD
EBSRIER L

. KRR

. ABDFE%
10. HEBIER
11. FREkE

12. HZEEEPL
13. HRERIEIHD
14. HEEEEP.G
15. EBDF%
16. KBEHERK
17. kRBkE

18. % ERIER
19. ZERERIEDR.D
20. ZcRRBIEA.
21. FAIAAR

22. H¥R

23. B8 L%

24. BB TFim
25. kKRBT
26. R—)LH

LONONPWNE

9 10 16 g5

B3 FIHARTBT2EIREB LD
R—I)L L DAL

MEBTPHEINDD, B MENT P51 X%
fTollz®, T4 XORRBIE N> = EHW L
Too BT RO 2 KT EEE % 15 7= %, DLT%E (it
F,1983) IZXD INS DHED=ZRITEEE R L -
B U 72 = ROCEEE D % k5713, Wells and Winter
(1980) D HIEITK D, = RICIEFRET — & DRk I
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7. Fe, OHAEO TOF O T ERREEICHET S
M ERET 21CHhizD, AT —5 &L THE
RIKBROREHH CTH D LEZSTHEI LA, UFT
W, TOfTIIAICBITS 1) KRS A—%, 2) U
U—2E, 3) ARNTA RNNTA=%, 4) JJ—2
INT A—%4, 5) BRELIE O5DOKEHIEH
EERATHTRICE DT XFOT—F ELtigL, O
F O EEREIE DR E R L 7.

1. 7OHFL7IEFO_EXRBOBRIAICLS
Jilet
1) BRENSA—5&U U —-REDHH
10N, AWRO T O T 114 ORI S
A—=%#R Uz, TOMTO8BEERICBUT 5 L8Ry
M7231.92+0.06sTH D, TDHbH, BHERERTA0.63
+0.04s, MZERFMIAT129+0.05s ThHho7z. £1D&
B0, SO TROEIRFEFH OBV HRE L
N7 HFOWIE PTHIZN, 2014) &g d 2 &,
AFEO T O T, 7T O LR GEEREFRH
20 LT OffiF 7 4) SRR K O 22 RE 1,
FEIER%TH o720, BERMIEY T o MRS
K ONALEE GEERIFHEI 2.0 LA EOFETF 7 4) K0 B
WEWAS, Ko T, YOiiFR7vMFELDL, =
SLRER DA BRI R B KRR IC BN T, £TLD
BhElZWAaWI ENbho/z £, KTz
WEIT 2 E 0T L7 T EOME ML, BER
fich2EEZEZOND0, HTFOEREREEDT
2 PE 3 DR BN & U CEERR 0 SEE D b B
EWADEAD. ORI, TOHFED BKEKICRITS
FEHERETIE, AEHEFEA10.21 £0.04s, X
Ty T RERRAT0.22 +0.03s, A0 —-o > Rk
1 7470.20 £ 0.03s T d > 7=. JEfTHFZE (FT#k 1 D,
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K1 TORPETHTICBILEREINT A= BXIOY U — ZHE D [Lig
ES RE DA REEE (sec
HEE ) s () FOIFREDSRARR b IS WANE RSN )Y
b & » 58 ATFyT  Au—Afvy  BEYEZ v (sec) (sec) (sec) (n/sec)
i R R 5] R
ARE TulfF (i) 0.2176.04  0.2240.03  0.2070.03  0.30T0.07 0.46%0.07 0.63+0.04 1.29+0.05 1.92+0.06  33.9+1.6
WHER (2015) RFHTF (0=9) 0.27£0.07  0.19£0.03  0.21%0.05 - — =067 1.32%0.10 =19 —
KEWHFH (5=7) 0.2740.06  0.2140.03  0.19+0.04 - — 0.67+0.04 Z1.25 1L9+0.05  32.4+16
iz (2019) ‘
REHF T (0=7) 0.35+0.05  0.2240.04  0.19%0.03 — - 0.76+0.05 SL33 0 2.09%0.04  81.5%0.7
NgER (2013) KEHTF (=12) — 0.2640.06 0.2240.03  0.24%0.08 — 0.7240.02  1.33+0.08  2.04+0.08 -
BRIED (1997) R RERE 077) 0.28%0.05 — — 0.29%0.05  0.54%0.05 0.7040.05 1404004 2.11£0.07  32.3%L3
KERFHT (o) — — — - — 0.80+0,10  1.40%0,10 2.20%0.10  33.5%0.7
Sakurai et al. (1994)
KEIBFEHFE (=) - - - - — 0,80+0.10  L50%0.10  2.30£0.10  31.5%0.7
KELHEHT (0-6) — — — — — 0.90+0.10  1.50+0.10  2.4070.20  30.1%0.5
F2 TFEHERTOX RN & “EERO SRR & OBfR (ERIGEHTOREE)
T EEREIREH (8) , WERE ®)
+FE e v .
FREEE e DR W U )R
. HERE 0.2140. 04 — — -0.913, 0.431 * —
TEBERE
OEFEEREE 27y TRE 0.22+0.03 — — — —
(sec) )
Am—4 7 FE 0.2020.03  1.289, 0.399 * — — -36.447, 0.375 *
BYE2RE 0.30+0. 07 — 0.375, 0.434 * — —
A 0.46+0.07 — — — _

2014) OF7 T LTS E, KFEO T OMF
W, 7XEFOEMEERT Y TRERRB X TR
O— > 7 5mERE, 1ZER%STH - 20, BEE
HRE Y < HFO BB IO ML bENE
WA5, £oTC, YOMFRIT7IHTLOS, ZERE
BRoZ20—+ > 7 FmkEi s L O ZERRICB N T,
HTUDHEWEIWARW I ENbhoiz. £, 5k
I a2 BBl 2 &, TOiiF &7 vHiF & O A
1, BERRICHh 2 EFEAoND 0, HFOEE
ERENME DI Z i 3 2 RERHIRYELR & U CRAE) R iy
MOEHNH D ENZADEAD.

#2112, HTO_BRERCBII 2R ERZEL TR
EY S, JRBRIRD, BOERER, WZERERE, VU — &
B, O 4 DOEEEEEEAR, TEBERTDOH
JEy TR 2 AT 28 5K & U CEBEIR T 217 - 2k R &
RUTe. ZOREE, EERERRGRE () s, A0o—
A1 > RERR (B=1.289, p<0.05) 1%, XEREFRIIC
BERBEEEZRIILTWS I ENED N e,

" p<0. 05

20— > 7 REkRE (B=-36.447, p<0.05) 1%, U
U—ZEEICH AR EERIIL TS Z EHGED
SNz BfFIRgE GEMEa, 2015) TIE, K¥EMT
DENERE ] & G Eh & 1H R A B 72 MBS (r = 0.940,
$<0.001) 2RI NTNWS., KK 7OfiFix, %k
TTHFED 7 T L0 bIEB FHERERIIENEVWA S
2, A0 —A > J R OB W TIE & Xk B
HWBRZR L 2. efTitge (SREIED, 1998) Tld,
KFHETITBITBT1 7Ny 7O - T OBBIE
BEEEMEE— A FOBGRNS, R—ILERLZN Y
EINSEEZ TRV DIZLTT ANy T DEERS Z
EM, TAUNY IV ETOREZEEHIB2DITHER
mEHEIN TV, E7z, fFEFE (FIFH, 2007)
TH, [HEkERFFIC BBz RO ans, F
BZE2HROHNET] o EENADRRA SN
TWa. XoT, 7uliFid, wmEF/ERHRID B X
O— > 7 J&Hik 288 < 3% Z & TREERIRFR 2 i
L, &0y MsBETHERIS DY —RHiEE
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WAIEREERL TWDEEZLND. — 5T, EEF
ST OFERNS, WEEREREHE (8=-0.913, p<0.05)
3, IZEREEICA B EE KITL TNWD Z ERD
SNe. AMEO TUFIL, BITHED Y T X
0 BIAE R EFERIZE VIO AN BT, T OMWBENE
TR 2B A S 2 i F 1T S e B WEAfR 2R L
7z. LEEOFATHFD T < HFIL, BIERERH 2 EiHE 3
Z7DIZ, WRENREREH 2T S 2 EABERL T
HEINTWS. LML, BMEREZY TR0 D
Bl anz 7ofFER BERERESEL R0 T
E}DHE, WERHOBIEIEENRSIEEZ SN S.
Lo T, TOTFIR, BERMEERT 2P THIRE)
JEITE DENEZ R IE S V2S5, W2 2 8T 572
WIZ, KORERNEEOHTZETHEL TS E
WRIN%. L, TOolFRT7~HTFERERD,
BERFR 2 M 5 & &S REERINE R O S 1TV 2 E Y
WEH L TWabTidRno/z LEA-T, 7o
T I BNERR 2 53 2 CH 2 2 /T 5
72Dz, UV —XHEDOHKZEREE T 2 5FICEN -
BEREMEZ B L TVWD I EAVRKBE NS,

I 51, FOMTOSBERICE Y D R EHERE
IZBWT, #DEZRHRFE2Y0.30 £0.07s, kv 7
J53 T 5 (1703 0.46 + 0.07s Tdd o 7=, [A]IF 50 HT D #il 51
M5, B0 EERE (8=0375 p<0.05) 1%,
ERFRICH BERFEZKIIL TS Z ENEDHEN
7z, fREE (L 2009 ; ZiEH, 2007 5 A, 2008
KK, 2002) TWE, [HHERL/ZI v h2TESLETEL
HFIDOTB] &%, [TEZRETEOBFEAZTO
Mz2E<T 2] Z&ird, BOBLOEEEICET
ZRRMME < B ENDEH, FORESHEOAEMEITE
AEINTH ST, BT Ul iEH, 2013) 7 <
MFTIE, EERRRD &2 0 B 2 R RCI3 A B AR
BiholEREINTNG, Lo T, BOBAXTO
K2 E <952 &3, BERMOERKICEIRT 5
M, EERERHZE DO H D Z T 5 £ TORRIZIEES
BRNZ EDRBEINS. —HT, fREE (EARED,
2005) TiE, [y M THR=IEWAIITNTITHEK
DL THERL., WO TR—-IL2E > THERES by
TORBZEDL D] ZENEELETBRINTNDS
7%, AWFEO TOT T, “REROBMRERIC
BWT by TRmEHOEEI RNz £oT, 7
OfTIE, T82FERICBWT Yy 7T E TORR 2 5
T 2O TIFRL, BERMEZEHT 5 2DICR—IL O
BOBAFTEZRE<LITO>TWEZ Do 7.
R—IVOREOBEA L TOEEEZRE T OITI,

R—=IUHER O AEN TS Z &R —)UIHERE T
O [TliEEE] OEERENEZSNS. Lirl, L
FROETHED 7 T HF DS AR 0B AR E N &
WA B, TOMFIIREEERmICB W THEICE
DEZ X TORMZERT 2O TIRERL, FREIE
BHNCBEE Ut SNz R EREIEZ I L T
B EHRINS.

2) XBKEFE & BNERTR & DB(R

6 DEPD, EERKM SEMERM S ORI, AR
7RAHBE (r =0.459, n.s.) \d73Mmo7z. LinL, AKEHFZE
OO FILHD D B, EERRFAY1.90s KD 70
HE CUF BN 7o &89 24 (K4)
EERWGG, R S EERR & oI, AE
7RHHBE (r =0.646, p<0.05) 23/R X N7z, i WESE
Ol iED, 2016) TlE, RFEMHTFITH W TEERRFH &
EERM & ORMICAH BERMBEBE R r=0.674, p<
0.00D) 2RI N ERESINTNWD. Ko T, B
FOERERTIE, 70O - VIR, BIfERR
DEWHFIZE, ERRHAEHINTWSE N7
WELUZEBREHDEVWABESS. L, kiRl
XD, AMEO TOMFIL, EEREFRH & YRR
EOMICKT LD HERMBEBEGRND 2 DT TR
Motz AEORICEN 70T 2 AL ZOMmD
TOfiT 9 AENEET S E, BiCENETOMT 24
i, TOMTOMT 9 A EFRSEOBERMTHZITH
Nb 6T, 2k a2 s < U CREERIE# 2 /T 5
ZENTEDZHTTHD, TOMOTOHFIHER
BAKENHDENAS. LD, KNz 7o
HFIE, RERERRH] & BYERFE] & DBEFRIC K 2 22
DRIEDZENDPIRNEMTHDEEZ LGNS, Lz

; r=0.459 : EIRISRS
1.92+0.06 sec

Fh{EE5Ra
0.63%0.04 sec

JR— [ UU—REE

33.9%+1.6 m/sec

6 TOMTFO EBRERITBT D ST R ORER
(REHE T 737 DFgR)
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N> T, BERMZERTSHTHY Y — X HEEE
RS, WERMZ2ERET S L2 ET DHRITE
Nz 7OfFOBMEREEZAS N T HRENH D
A9.
3) REKEFE SR EERB LY U —REE EDORBFR
K6DEPD, HEERFFR &2 & ORI, A
I3 HHBE (r=0.758, p<0.01) RSN/ £z, KER
Bl &V —REEEORMICH, AREABMEM r=
-0.807, p<0.01) MRS Nz, AT UIEGIE D,
2016) TH, AFKO TOMF LFEKIC, TERIHT 44
% (FOiF 44, KFEMFA04) ORBEERIFRE &z
Fif & OIS, AESMHEE (r=0.674, p<0.001) 7%
IRENTWD. £z, REFHFOMFRER (lumiEn,
2013) TH, ABREFRH] &ipzelsfi] & OfICIE, AER
FHES (r = 0.956, p<0.001) ARINTWVS. £oT,
70 7RG, BRI TIE, RERERR 2
THEOICY Y —AEEE RS, #Zerz e
LTWBZENRBIND. KT OlGIED,
2013) TH, EEREFRIAVEWHTIL, BEREEZKE
< UEERZE< L TTH, R WHEHEZED X
SELTWDEDRAMNALND. iz, TOfF
W, BEEREFRDICR U CHFZeri & 0 H Y U — 2 HED
BMEOHMRE NI ENG, WERMOEREDZD
U —ZEEZE NI R TE 20N 8RR H
ERHEELDZTHAS. TO—KT, KO0
WFIL, VU= ZHEENREWHTALT L b2
MIE <722 AT 7R <, EEREFENC AT 5 i 2eis
MEV Y —ZEEOEREIINLTLE-HLRN>
. Fi=, TOWMFOLENT FITHAN, 2R
VY —ZHELEOREFRENS, U —XHEDK T
BAVNSWEEBZENE=0, A—ILD [/E], [F
L], INJU] REDFEEZHWTBEAEINDSHR—)
DOERE (KM - #iHH, 2012) EWwbih b, R—)VEE,
A=)V DEHRE O A R E, A —)L D[l 50 [k
WL E O (Jinji and Sakurai, 2006 5 ®iH « A3,
2008 ; figE - B2k, 2008) 2IBEFRL TW b LRI
5. XoT, #EEKMzZEMITDIZHLD, HITY
U—ZAHEEZERSE, WERMZERL TWH7ET
Tl eI N s 7ol Fo _BikkicBirs
RV DREZHENTTIRENH LS.
4) BEEBMEFEBBE LN Y —RREEDBERFR
M6 DEBD, BRI SRR & O, A&
BB (r=-0.229, ns) 0ol £, EER
MEUY —XEEBELOMICH, AELMEE =
0.062, n.s.) \¥7amo7z. LiL, ABIEO 7OffiF11

#0055, KHICENZTOHT 2 4 E2RWEES, B
VERFRE) & 22 EfE] & ORI, A BB (= -0.695
$<0.05) AURIN/. WERF44 (TOfF 44,
KEMTF404) OWFEAES Ul IEA, 2016) 12X 5
&, WzelRsf & BRI & ORI, AESHMEE =
-0.333, p<0.05) RSN TWS. £/2, KR¥EHFO
WFgEAE S (156 1E A, 2013) TH, Ll OBRICHE
7S AHBEBE LR (r = -0.606, p<0.05) A RSN TWNS, [A
B, EEF (2016) H EHMERERT & 9 22 MR V3 AR KB
"B 2EMNTHD, FEEORREZFT HER%E
RLTW5S, Ko T, BERHFO_BHEKTIE, 7
O - 7ICBERAR L, BIERF 2 BT 5 & i 4ersn
AVEIEL, WirZeiii 2 R % SEMERFEAEE S S
EVNS ML —REITORRICH D ENADTEAD.
Linl, EL7z&Siz, RFEO 7OfFIL, BifE
IRF S ZE R & ORICA T LS b L — K4 7 OBf%R
WZHDHDIT TR o7z. AEORKIENZ T O
FoHEZOMDTOMFIfHEIKT DL, EEKIF
MR RN 72 70T, 2Rz E< 350
THEERMZERTESMFETH D, LERRFRHAT 2
FHICH =2 70T, BERMZ2E<T5FT
HIFERFE DM CTE LT THD, oMo 7Ok
FOXERBIBEMNDLENZD. PEXD, BT
BN T OMFE, BERE SRR O b L — R
7 ORRIC X B EERIF R OB AEIC RIS D D72
HEHTH2EEZEZLND. LENST, ERLELD
2, BERZEMT AP THY U —EEE A S
B, WERMZERT 2 I 2R ETEICEN
TOMTF 2 AOEEREEZHSMNIT 01X, O -
7 RICERR <, BERHTOREADOREE L TRE
BENDHDIZAD.
5) HEEEEU U -XREEDEZR
RA4DEBD, VU —ZAHEDOKG & 2R &
ORI, XES (r=-0.369, n.s.) (A BB
Mo =Dy, YRR (r=-0.831, p<0.0D), Zk5 (r=
0.726, p<0.01), &Rk (r = -0.831, p<0.01) IZITH
HISHBEAVRS NIz, TR TR, KRERHF O 1AL
BEAT32.4 + 1.6m/s (PTHKIZ DY, 2014), &L XIVDK
FHF 325+ 1.2m/s (G - #2010, KEO
KEZHT7133.0 + 1.6 m/s (Fortenbaugh et al., 2010) &
ENTVWD. AHEO TOHFOY U — ZHEN33.9
+16m/sTHO, HAROT7HFELOHY Y — &
ENREL, VU —=ZEEOHKICBT 5 Bk
EDHBEL NIVZEWEWA D, 2, KFEHFEOH
FERER ORI D, 2013) CTH, #WZERMEU Y —2
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HEEOMIZ, AEBME (r=-0.861, p< 0.001) A%
RENTVWD., £oT, HFO_ERIRITBIT SRR
HEANDOY Y —ZHEZHRIESH L, D BN
ANDVY ) — ZFHEZMH I E D I &SRR O ki
ICEHBVEN S W EREINS.

2. TOWFLT7IHFO_ERKOMEDICELS
te#

1) AT A RIS A= D45

£30&EBD, AFFEO TOTFILLDA N FA
RINFGA=FELT, EXRy hEBXUZX NI RE
ETEBEKICBIT L/ ER L OMITIE, ERy b
RICHEBHEINRI NN, ARTA REICHEER
MR < ah-o k. EEFSTO/BRNS®, FH
BIEREICBT 2 ATy TRmR & Z82EkicB T
ZEMIREREOMICIE, AREBREEZEZRIILTND
ZENRED LN T2 AWFRO TOHFOLED
JERZLX, XN EMEHEICBVWT-OMEZERL, Y
AN+ DEERLZEZD, WHYSERTAND A
T T THo T FtTige (FrdkiEn, 2014) 2B
LZREMFOERY M - HRHIZ30%FI#ZTH D,
AhT1 RE - BEHIZS%HIETH /2. AW
DTOHFIE AbTARE - BRI B%AIET
HO, TIMFLOBREN S, £, YIHTFX
DBHEERRZERHL TWD 7OfFEIR ERy b
E-GREN2% ik EE<, A OBEICEH
N D EWRI N KT, AEOBER, XAk

O—F 2 7W9E H3285 25, 171~187. FR314E3H

DYENERE R O 4 S BIR L, Y B4y Vi 22 IRE [ O J e
ERRLTHBD, EEMIZU Y —ZAEED RN S %
ERBERE ORI B L TW AR EZE Z 5N 5. *
7z, BREIBSIFOMENS S, EEEHEREICBIT S
DREN R TR & 2SR & ORICIE, AEREEE K
FLTWBZ ENFEDENS., Larl, AL -
fE - IEBEENEE & BRI BT S SR E O/
2, AEBMBIIRN S . AT GERIZH,
1997) Tid, 2 AHF ERFHFOL R OB EhERE
BLOBEHE &R ERRFEB K U — 28 & DR
2, WINOMICHAEERMHBEI RS NN /2
WEINTVD. KoT, “BERICBIT 2 A
R, TOWMFEREOEMETHO, THMFENES
(1S T & 2 HA/RIEBNME TId/aWn 2 &R SN
5. F7=, fREE (B, 20060 T, [LERZEEEKE
MICE-SES ATy 795 2&0, [HREONHZE
TEBHMICHT S EDICATY TTB] ZERkE, X
T TEEICET S BERORBRAIN TS, DIk
K0, BPERAHT O BIREKIC IV 2 R BRI O R B
KU — ZGEE D RICEBN S A OEEL, A
B DAL E BRI AEICEE L Thb EE X
515, TOffiFE, K0PV O TR—)L &
BT 2 LFFEICHE RO ERTANZRLENL, U
) — ZAHEDOWERNICEN D LA e EEhHE L X Ty
TICEDEREERESE L TWEH EHRINDS. 20
FR 2 B & U 7= HOABIG RN D X 7y TEIE,
HFOZBRERITBIT S EMHEEZM ESESZ2EITH

K3 ANTARNTA—F EZERIROSHERE R & OBItR GLAHRI 1T DFESY)

FRRE o)

SEHE
= (R . 5 i N
FRERE  takeRy O BHVEESRE MEZOEBRE U U — Ak
ERy b E XBi oy -0.34£0.17 0.575 * 0.653 ~ 0. 159 —0.547 *
(m) YER 57 0.26+0. 11 —0. 424 0.314 -0.703 ** 0.524 *
BRLRSY 0. 4620, 12 -0.680 * —0. 360 —0. 496 0.639 *
R 0.26=+0. 07 -0.685 * -0. 369 -0. 493 0.637 *
2 RS54 RE KRS —0.14%0. 15 0.195 -0. 300 0. 454 -0. 104
(m) YRGS 1.36+0. 09 0.036 0.201 -0.114 0.241
By 1.38+0. 08 -0. 033 0. 249 -0. 226 0. 296
1=8-3-4 0.770. 04 -0. 053 0. 308 -0.275 0. 309
JEBEHf 4.5+0.8 -0. 501 -0. 307 -0. 356 0. 396
A 8
i E JREBS &N 2.240.6 -0. 393 -0. 398 -0, 142 0. 041
(m/sec)
P& B B 2.3+0.2 -0. 283 -0. 061 -0. 304 0.130

%

*p<0.05 M p<0. 01
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BIND EMEINTND EARIFEH, 2018). {5 T,
N—IVEE B KR — )V A OB RICIE, BB
DHEAFENPRESEMRL TS LOREBINT
W% (Matsuo et al., 2001). LA EXD, R—)LIZ[EER
= HZ 5EMERELEOATIIRLS, FTRIZBITS R
Ty TEELEETCHD END T &2 TOMFNE
LTWaEWRDEAS. LEN-ST, T 8%
ERENME DGR ZRE T SEENER E LT, FITHE)
JRENC BT 2 A 2 5830 U 7= 2 7 TEIE & 15
LIEMNDHDHIESD.
2) EEBNEE LY U —R/INT A =5 DHEH
£40EBD, AP0 TOF114DY U —2
INTA—=FELT, Aifabl O E —BERicH
BB HERRE SR & ORICIE, MAICEBERMENRS
NN, HAACERBMEIE<Er > i,
AR D 7 OHF OREEREINHIT923£7.1% ThH >
7. RWFFRIIER FICBIT 2 Th 7205, 90.0%
PLEDZEEEDIRZIRL, ZD 55 4 £13100% D ik
ERIhERTH o=, 61T, AUZED 70T OR—
- FEHEEIZ1.25+008THD, FHOHEELD
HUY—ZHEOHNENZ ENHSMERS -
fTirgE CPE - EiR, 1982) Tid, KZEHFTITBT S
RV DB FAEMNES5 +2.4deg TH D, @I NI
ORZFMT (F6 - B 20100 TlE, R—)L 05
/3 8.2deg, M - BRIEMBX THo7zLIh
TV, £oT, AWFKEO TOHTOHNR—IL D%
HaEldsm<, BEAENMENERICHS > ENA 5.
F7z, SetTiFgt CKM - giH, 2012) Tl&, kD&
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BRI, miHRORBEEEDISITLTHR—ILEY
U—=2FTH5NCE>T, MABEDDED I EHVHEA
INTWA. BARMIZIE, YU —=XIZmh> THh—)b
 EMSRTTATIOICLANS, Ehiils X OF]
Wil 2L 2 B 2R 2 HEFF L TR—L B ) U — 2T %
ZEITRD, MAaNMEL, D EEREIDI K SEALIT T W
HOIBDEINTWS., DLEXD, RO 7O
FITBT 5 BEREEL, HHEmEE< LAaET
HO, THUIHIZR IR I NDMENE LS 12D
DI ET TR, R—ILZMHERT DO AL EA N
5, A=V EUY =T DEREHFETITFHEOEN
ATy TEEICK > TR - Ik - IRBIER O JiE il i &
ESEIETH D, FeERkb D JE B D iR K UK ESF
BB ENEEIITERL &> TEENTHIZ T
HEMRIND. P - Hl (1982) 1E, Bunn (1969)
& Hay (1978) OWFFTiERE M E 2, T O EEEk
BEDREWR—IVEIEE, DX ERWAE TS
LTHR—IVOBENTE DR —ERITRD L DI
KD EMARERD ERNTND, £z, WWE
B (WAL OFEANCHED < &, HIEAT Rk, &%
HE REAOMETHIEINTWDS (Hay,
1978). ARWFKD 7O FIL, K DEWMAETHR—IL
EERELUTOWBHTIFZEY U — LHENTK E WA
HO, EMNEHTORKKOFREZ R L IZHF O
f1363deg EHRBBENWEFAETH-7Z. Lo T,
TUFE T T L O EFES SR T O A%
K<THI&ITKD, UU—ZHEDEEKMNS 2
Mz2E< L, FEEAICEERIFMOERICEIL Tha

R4 VU —ANTA—F EEEIRO SRR & OBIR (BAHBIHT DFER)
THE FHESMREL (1)
TRERE  epemn BrEsm WLRR ) U —RE
Yy — g XS 2.0%0.8 -0.745 ™ -0. 650 * 0. 369 0.458
(n/sec) YRSy 33.6+1.7 -0.784 * -0. 026 -0.831 * 0.999 ™
LRy 3.810.6 0. 499 -0. 240 0.726 ™ -0.762 **
BEES 33.9£1.6 -0. 807 ™* -0. 062 -0.831 ™ 1. 000 **
FHiif (deg) 2.7+1.1 -0. 186 -0. 349 0. 030 -0. 262
£ (deg) 8.0+1.4 0.564 * -0. 167 0.730 ™ -0.772 ™
FHE () 1.74=%0. 12 0. 366 -0. 280 0.595 ~ -0. 430
FeitE - BEH 0.98+0.06 0.411 -0. 272 0.651 * -0. 488
R—/b - FEEEL 1.25%+0. 08 0. 442 -0. 427 0.190 -0. 083
Tp<0.05 ™ p<o. 01
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AREEDE Z 5N 5.

— 5T, Hhfg, & RieoR—ILORE &
DREARIREF TN THB O, Rz, HEERLZR—IL D)
BICHETHEORENINT NS (FIH - HIHF
2008). 7/, R—IVOHEZEZRETHHERE VDN
%, R—IVEE, R—)OEEREOGHECEE, R—
) D [aliin B [AlHRE FE 72 & 2 il % 72 80 O &R Bk
I3k 2 H 5 EWbiN T 5 (Jinji and Sakurai,
2006 ; A - B, 2008 ; #HE - RS, 2008). BAKEY
2, R=IVEEEZEAIE 5720121, JHEESOHE
B & U CF BN Em R T )L F—2FH L T,
R=IL BRI 2 KREIHEI T D ENHIT
515 (EPEIEMN, 1996). £z, R—)LOEERHED S
MR & OREITIE, R—ILU ) —ABEEZDOTF DKM
BT EINTWDEY, FHEHSIOEEHDAKRS
T, BiAH UHoES RSO EEf E, BRSOt
72 E, R OEFHHERE L TR —IVEEREE
HEDHRKIZHFG L TWA ZEHLMEIN TN
D (FhEE - R, 2008). 25 OEMER ENR—ILD
HREZRETIEREL THT NP, Hig, TH
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The study on tactics of attack in rugby sevens

Kohei Hirose®, Hiroo Tanaka®, Gou Chiba®, Tatsuya Shimasaki®, Kosuke Washiya® and Daijirou Chisaka®

Abstract

The purpose of this study was to clarify effective tactics of attack on the sport of rugby sevens using notational

analysis of game performance on the men’s rughy sevens at Olympic games 2016. The main results of this study were

as follows; 1) The rate of attack to the open-side and reverse-direction are higher. 2) To breakthrough the defence-line is

more difficult than the gain-line. 3) In the number of passes before contact, the rate of breakthrough the defence-line

unused pass were the lowest and the rate of unused pass in the Top6 teams was lower than the bottom6 teams and

therefore the attack option using pass is effective. 4) In the attack options, the rate of breakthrough the defence-line

under the overlap situation is the highest and therefore the attack option to carry the ball at vacant space is effective. 5)

In the starting points in attack, the rate of breakthrough the defence-line in attack from turn-over and therefore turn-

over is one of the effective starting points.

Key words: rugby sevens, tactics of attack, notational analysis of game performance
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Relationship between competitive result and environmental factors in
high school baseball

Yoshikata Morimoto®, Yuki Irisawa®, Toshiki Tsuboi®, Kazuya Onodera” and Takashi Kawamura®?

Abstract

The purposes of this study were to investigate the relationship between competitive result and environmental
factors in high school baseball. A questionnaire survey was conducted on 533 university students who belonged to the
baseball club when they were in high school. The survey content was the following 11 items; 1. Highest competitive
result, 2. Presence or absence of the sports recommendation entrance examination, 3. Presence or absence of the sports
scholarship system, 4. Occupation of the head coach, 5. Presence or absence of the assistant coach, 6. Number of the
assistant coach, 7. Occupation of the assistant coach, 8. Presence or absence of the selection system for enter the club,
9. Number of the members, 10. Type of school (public or private), 11. Presence or absence of the private facility. In case
of high school duplication, only one answer was adopted, and other inappropriate invalid answers were excluded for
totalization. Finally, 435 students were divided into national group (z = 89), block group (n = 82) and prefecture group
(n = 264), based on the best result of the team at the time of high school, and examined the relationship between the
competitive result and each environmental factor. As a result, regarding the occupation of the head coach, the proportion
of teachers in all groups was high, but in the other items, the relationship with the competitive result was indicated, and

203

the possibility that the difference in these environments could affect the competitive result was shown.

Key words: high school baseball, competitive result, environment
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B, O—F ORZE AMBHIROA S X O ik D
HEIZDNWT, A ZFRE 2 O THRERE & %8
BEOBEENEEMR . A ZRREORR, AR
HAPENED S N EIIIREMT R0/ £,
I—FDANBBICEEEIZ DWW TIE, Friedmant®
EICK OB OEEAZ. WTNHEEKEIGEHRR
5 % A CHIE L 72

m # 2

Table 113, BiHipkiiE AR —VHEBARKIEDOHE
WOYOAEHERERLEDDTH D, 1 FME
DFER, AEBBEEENED 5N (EP=574, df=
2, p<0.0D), FHEDHTORE, ZHR—2 HEE A
ERH-ET BRGNS, 2EEBEIT Oy VT
HEEIVAERICEL, B THERI DRI
(p<0.01).

Table 213, BIHAHE & AR — VR FEREOH &
DYIOREFHEEZRLEDDTHD. 11 FRED
R, AEREEENED 5N (®=66.5 df=2,
p<0.01), FRESFTOME, AR — YV RfFAEGEN

Table 1 Competition result * Sports recommended
entrance examination system Cross tabulation

Recommendation system Yes No Total
National Count 73 16 89
Expected count 47.3 41.7 89.0
% 82.0 18.0  100.0

Adjusted residual | 6.1%* -6.1%*
Block Count 55 27 82
Expected count 43.5 38.5 82.0
% 67.1 329  100.0

Adjusted residual | 2.8%* -2.8%*
Prefecture Count 103 161 264
Expected count 140.2 123.8  264.0
% 39.0 61.0  100.0

Adjusted residual | -7.3%*  7.3%*
Total Count 231 204 435
Expected count 231.0  204.0  435.0
% 53.1 46.9  100.0
#kp <0.01

Table 2 Competition result * Scholarship system Cross tabulation

Scholarship system Yes No Total
National Count 57 32 89
Expected count 32.1 56.9 89.0
% 64.0 36.0  100.0

Adjusted residual | 6.2%* -6.2%*
Block Count 44 38 82
Expected count 29.6 52.4 82.0
% 53.7 46.3  100.0

Adjusted residual | 3.7%% -3.7%*
Prefecture Count 56 208 264
Expected count 95.3 168.7  264.0
% 21.2 78.8  100.0

Adjusted residual | -8.0**  8.0%*
Total Count 157 278 435
Expected count 157.0  278.0  435.0
% 36.1 63.9  100.0
## <0.01

BoEd50EN, REHBIITOv I HTHR
BEOAERICEZL, BHETHERIC AR» >k (<
0.01).

Table 313, B BB OMED 7 O ZEFHE
ERLEDDTHS. HFFERZEAD E20%LL L5
ARWD=®, a7 5> - )b—)b ([, 1990) 12X D,
A ZFMEZAND I EMTE Mo 2. KBEm
L CEBEOMENEETH - EDEENREDH LS,
SMERFREE & DEIFIIRBIZBNTOAA LN
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Table 3 Competition result * Occupation of head coach
Cross tabulation

Table 5 Competition result * Occupation of assistant coach
Cross tabulation

Occupation of head coach Teacher ~ Staff External Total Occupation of asst. coach Teacher  Staff External Total
National ~ Count 77 12 0 39 National ~ Count 157 28 45 230
Expected count 80.6 7.0 14 89.0 Expected count | 140.5 12.1 74 230.0
% 86.5 13.5 0.0 100.0 % 68.3 12.2 196 100.0

Adjusted residual | -1.5 2.2 -14 Adjusted residual | 2.6%*  5.5%% -53%*
Block Count 71 11 0 32 Block Count 110 12 62 184
Expected count 74.3 6.4 1.3 82.0 Expected count 112.4 9.7 62.0 184.0
% 86.6 134 0.0 100.0 % 59.8 6.5 33.7  100.0

Adjusted residual | -1.4 2.1 -1.3 Adjusted residual | -0.4 0.9 0.0
Prefecture Count 246 11 7 264 Prefecture Count 279 7 194 480
Expected count 239.1 20.6 4.3 264 Expected count 293.2 252 161.6  480.0
% 93.2 4.2 2.7 100.0 % 58.1 15 40.4  100.0

Adjusted residual 2.3 -3.5 22 Adjusted residual| -1.9 -5.5%*  4.6**
Total Count 394 34 7 435 Total Count 546 47 301 894
Expected count | 394.0 34.0 70 435.0 Expected count | 546.0 47.0 3010 593.0
% 90.6 7.8 1.6 100.0 % 61.1 5.3 33.7  100.0
## <0.01

Table 4 Competition result * Existence of assistant coach
Cross tabulation

Table 6 Competition result * Entrance qualification
Cross tabulation

Existence of assistant coach Yes No Total Entrance qualification Yes No Total
National Count 86 3 89 National Count 14 75 89
Expected count 76.5 12.5 89.0 Expected count 8.4 80.6 89.0
% 96.6 34  100.0 % 15.7 84.3  100.0

Adjusted residual | 3.2%*% -3.2%* Adjusted residual 2.3%  -2.3%
Block Count 74 8 82 Block Count 9 73 82
Expected count 70.5 115 82 Expected count 7.7 74.3 82.0
% 90.2 9.8  100.0 % 11.0 89.0  100.0

Adjusted residual 1.2 -1.2 Adjusted residual 0.5 -0.5
Prefecture Count 214 50 264 Prefecture Count 18 246 264
Expected count 227.0 37.0  264.0 Expected count 249 2391  264.0
% 81.1 18.9  100.0 % 6.8 93.2  100.0

Adjusted residual | -3.7%*%  3.7%* Adjusted residual | -2.3* 2.3*%
Total Count 374 61 435 Total Count 41 394 435
Expected count 374.0 61.0 35.0 Expected count 41.0  394.0  435.0
% 86.0 14.0  100.0 % 9.4 90.6  100.0
*#5<0.01 #5<0.01

Table 413, WA EI—FOFEDO 7 O XE5
KERLIEZHBDTHD. W1 _FREDORER, AER
BRIV 5N (P =149, df=2, p<0.01), &=
O ORER, A—FNEELEETHEED, 2EE
THIREIOARICEZL, RETHRII RIS
(p<0.01).

Table 513, HifikiEs I —FOMED y 0 2 4£E5
KERLEDBDOTH B, 1 ZFEREOHER, AER

BB 5 (1P =574, df=4, p<0.01), FE=
S ORER, 2EBICBOLTHEB L EKEBKE
THholEDRENMIFEL D AFERICE L (p<0.0D),
SRS S & OEIE N RPN > 72 (p<0.01).
—7%, BEICBNTE, PREBBE TH-> LD
BB L D EEICDRL (p<0.01), FhEBHEEH
LDEEMNERICEN ST (p<0.01).

Table 613, BEHLALAE & B EREE~ D AFBHIBR O
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Table 7 Competition result * Type of school
Cross tabulation

Table 8 Competition result * Dedicated ground
Cross tabulation

Type of school Public Private  Total Dedicated ground Yes No Total
National Count 21 68 89 National Count 83 6 89
Expected count 47.7 41.3 89.0 Expected count 70.2 18.8 89.0
% 23.6 76.4  100.0 % 93.3 6.7  100.0
Adjusted residual | -6.4*%*  6.4%** Adjusted residual | 3.7%*% -3.7%*
Block Count 27 55 82 Block Count 71 11 82
Expected count 43.9 38.1 82.0 Expected count 64.7 17.3 82.0
% 32.9 67.1  100.0 % 86.6 13.4  100.0
Adjusted residual | -4.2%*%  4.2%* Adjusted residual 1.9 -1.9
Prefecture Count 185 79 264 Prefecture Count 189 75 264
Expected count 1414  122.6  264.0 Expected count 208.2 55.8  264.0
% 70.1 29.9  100.0 % 71.6 28.4  100.0
Adjusted residual | 8.6%* -8.6%* Adjusted residual | -4.6**  4.6%*
Total Count 233 202 435 Total Count 343 92 435
Expected count 233.0  202.0 435.0 Expected count 343.0 92.0  435.0
% 53.6 46.4  100.0 % 78.9 21.1  100.0
w3k <0.01 5 <0.01
DY OARHEERL L BOTHS. N1 —TMED .5 - -
KR, AESBEMEAED 5N (=65, df=2 p<  _ 40|
-~ N Q
0.05), FEAEDNTORER, AHHIRNA > ET 2E S 35 A
BN, EEBTHRELDAERICEL, BRETAHRIC 2 30 -
Disho 7o (p<0.05). 2 25 A
Table 713, BiHpiili & KD ¥ 1 7 0o 02 Eqt < 201
KERLEBOTHD. N1 FREOKE HEA g 157
. o= - £ 1.0 -
BIRAEAED 5N (=151 df=2. p<0oD), &% 5 MO
. o 0.5 +
SHTORER, 2EHBIOTOY VTR TH> = 00

EORIZNHFHHEOAERICEL, BETIIANNT
HolLORIENMBHEEIOEERICEN ST (p<
0.01).

Table 813, Witk & FEMMEROAED 7 0 X%
AERERLEBOTHD. W1 FREOKE, AE
BREMENED 5N ((P=224, df=2, p<0.01), 5%
ZEOMORER, BEREELENICHATE2HHAY 5
U2 RIE S ET BEED, REHTCHFHELIDE
HIZ2 <, BRTHEII RN (p<0.05).

Fig. 113, &#ITHBIT23—F O N DO FE &k
FREZRLEZDOTHD. Bns 7Oy 78, &
EREAN EFRAED BB IC DN I —F DA B A
LHEMICH D, EEPERBEOMICITARRENZD
537z (p<0.05).

Fig. 213, &BICHBIT 2 FHBOFEL BB DF
HEEEREZRLEDBDOTH S, BN LN D
WPEWEIERB A, 2EBE 70y 7 BB KO E

National Block Prefecture

Fig. 1 Number of the assistant coach in each group

$<0.05
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E 800 A
o
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National Block Prefecture

Fig. 2 Number of the member in each group
#59<0.01  *p<0.05
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D (p<0.01), Tov ZHFEERFEORH (p<0.05) I
BRANRD SN

V. & 2

I REFERIC 33VF 2 BB i & BRI BN & O BE M %
ATFER, BB OBEIIOWTEE 2R -8/ 25K
STXRTOREBEERHIZBWT, W3 ORI BEE MR
HHENTZ. BRARIZBWT, ORI STEHERO
PR ELRE D & S DI S B AR — Y HEE AGA
HEOHMIZIONWTIE, Ao &T HEENEEEED
XOTOy 7 BTHHEIDARICEL, BRTHE
AN ENDFERIIREI N (Table 1. T3,
HEROFECHREDOES I NSNS ET, A¥®
DIERL DR D B NI ER IR TN D AR —Y
B A E DA I T R RO R TH - 72
(Table 2). AR—YVHEE AR X R R AEREOH
L, BT PEEOEELEONHLIBDEEAS
N, NS OHIEDFED, FEEOFH AL & BE L
TWBAEEMEDVUR S Nz, 728, HARE SR AR P ERE
1 (2007) 1%, HEEDEHETRITTERED KR E
ST, BRSO RER SHKT 52 LICR> TR
HTHD, EROEENhAEZERFE T %
BIELTWA., £z, AR—VERHEIZEHEES B
TEL, ZENMRAFEO-BREMHEFUKLECHD Z
L, EREESICEL THOAEORG S /2> TnwD
&, PEREOWEEND D LR EEGFMHEELT
HEEZERBLTVWD., TERELBFETEER X
<, INSOZEZRKEULT 2HENHHIFET, &
REFERICB W TESB IR A EZEET 5 T EVEER
SNTWBHRICHD ENZ D,

EEOBEICOVWT, #B, FREFBKE EEE
DHEFXIN TN DINHFEEZ OWT D 5 ER
ERDIZFER, WTHhoOBSEL THE LT 5EE
DEIEN R EEMN - /- (Table 3). "REME LT,
B Ex BICEBEDAERIEIN TN DS
BB OEED, BHEEOEWIGEEICBNTEL RS
Na&eEZONEN, 2ERBLUTOY 7T
BONIREE Tho - LT DGR, WITEE
T 740N EEEDEEI RSN, ZhUE, O—
F ORI DWW T ORI BRI L - EHf A3 7 CH
N, AMFEETIEEE CHRE L O AREICDRL,
BHTHEREIZVEWVIHERIM/RSI NIz (Table 5).
ZDZEZDNTIE, BEETIEMEL TWi ik
INNETCHO T2 EDRIENHFHMEIDAFEEICSEN /2

(Table 7) Z&EMHHOUOEDELTEALGND. T
sHH, ERGEE O H HEN RS WRNLER &
N, BEREOBILBMNOA THED D WTHEBIE Z
BHT 5 ENHEETH 20 mRICB N T, J88
EEEATLIT 2580 I RENE A5 ND. »
THNORICBWTHEEBL VI —FOBETHEN
BHEDEEZEED TWERIIDNTIE, EBI
NI BT 2 7 (b, 2014) 14T
L2200 THLN, BEMNEEEEZITO Z &I
BIL Tid, WIOKH & OGN S il E 57 8 0 8
MUAFI M SIS N TV D (B, 19955 BEH: - <7
fig, 1997). 207z, CEEFES (2017) X, KRED
BB a2, B & U CHM T ENE B O Hirfe g oK
BANDBRERITD T EMTEBINERD [EREBITE
B #RBEERTHAICH 2 ICHE L. 2ol
ERFIESINZZETEST, BENEDEEZ S
D TWBIFEZDOHEICOWTIE, SBEmNEL S
TLBMhbLnrsn.

F—LIZBNWT, BEISCENEEREZITD
I—FOHFLEDARIIONTIE, Aoz &T HEEMN
LEBTHAEEIOARICZL, BRETAHARICIDR
N> 7z (Table 4). %7z, TOANEIIEBENS T Oy
DR, REBEFEEENSVZEABDE TSNS
I H 0, REEEETOY 7 ETIIAEERENRD
517 (Fig. 1). TOTENS, BHEEOEVIEE
i3, fEE EOZEIZMMEL, XU &SEREYENEH
HINTWDAREENEZEZ NS, HDWNIE, Ak
MMAEWIEERET SMER DLW (Fig. 2) Z&n
5, Z2< OWEOIRBIZHIRT 5720 IR/ —F
DEEVBEELTVWEIHDEEZEZ N5,

BERRAD AT L T, BHRED @ S O A KA
IZFR % 72 & D AGSHIRR DFENA - 7o & DERICD
WL, SRR E L TENS - & T 2 EENE <
Z 7z (Table 6). 2010 (EAL22) FITREBKIES N
e HASEAEBRERETIE, #HTBmusie LT [#4E
HIRETOBEOREB I CEHMEOHER] 2mA 5
n, AR, SHEOBEBALIC, HERELUTEER
HREZTOWEZEHRIND Z 3R 0n] &, FAENE
B2 T MMM SN TS (AAREETERGS
online). RIEATICIL, HEEICENTZAETED AL M EF
BREBICHTB CER WX D BRI @R B o 7= (FFH,
2010) 7%, WIESINALEETIE, FAE L CASZER
P BAEERZEAT DI LR LN THRN, £
IZBWTARBHIBRN TN 72 EDEEN L E 5D/
BRI, ZOFRIBOBOTHDHEEZLNS. L
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ML, WTNORIZBVWTHEE>ZETIEESH
D, ZEHTEIMFAHEIOAEICIZL, RETEIAEE
W ENWSRERMNRI N 2, [FHEH
H] OMROMLHITE>T, EZOWERIIBNTDH
RIZAHHIBESGEEL THBO, ZNAHHRUE & B
LTWASHREREZRTHDTH 5.

FiE L TWi=@mih, A (ENzEE), Lo
WITNTHo =MDV, 2ERBXSTOy 7
BTN THo L LORIENHIFEL D ERIC£EL,
IBRETIIN EDRIBENEREICE D > /= (Table 7).
RN ERRITHBN T, AIFE TR UK D etk
ERIHET DR E SR E OHW TREA S Z EATATEE
THO, TOBILATRD S EFWEHRENE SN T
W3 EEBEZHNS. ZOLDIT, HHREICBWTHA
SEE R DYVNSE AR K D BT 7R & 75 72 D1E 1980
RN EINTND. ORI S ERIEF RO
HHERD IR 2 BB OB DN, £EES
DO @R DAL E % 11T 5 R m R B Bk AF A
ENDE DT KR, RNLERAMENL & 722 K
NI ozEInTns (i, 2010).

BRI MR CTE DM Y 57 > ROEFLE
DHEEIZDNWTIE, 2EMRTAHSZET2HENIARE
ERVAERICEZL, BETHERIIDRMN > (Table 8).
ERBER T, HHZ 702 ROARZEL TV RED
LU I N TB O (FH, 2007 ; B - SFHE,
1997), EHZ 77> RpREWEEICE, Vo9 R
DL S RAMOIIGE & OFRG VNS HENE, Y
RRCHIRIMNAEL, £, BHRPHEOEFIEEIC

HENRSIODEEZOND. DD, wHiEIM
FOFEOVEDELT, @KRNERT U RinE
DR DORFEEK D ZEIFI<HSNDIOMEATH
% (KK, 2007 5 ], 2008). AWIFEDFERZEAHTH
BHZ 5 REFRT D EMMILARE L TRLT
5HDEEZSNDN, R TIE, FNDKEND
— B EEAICHER L TWE00, HD5WITHMADE
K THDHOM, I5IT1E, REONEZTIIHS
TRV, 5%, Ihoz2F0THRETL2IET, £
KOERT T > ROGHERRAR B L T2 Dn
KOWTETEMNTHIENTELTHAD.

2RELT, 2EBEEMIOMTIE, BB
T 2EMZRE, 3N TOIHEH THikmig & B
WD SN EEBEE Oy VEEEORITIE, &
BEICBWTHERERENRD SN (Fig. 2) 1, =D
il C I BE OO [ THER A & OB ILER® 5 s
Mmofz. TOIENS, ZEEEETOY U EOHRK

HOZEL, AR TRLULEREEDANOER & OREA
BWATREEN S D E WA D, —JF, Oy 7 REE IR
CBNWTIE, BERICERRENRD sNMIc, X
RV HEARBLORREREORET, oy y
HCTHO LT HENMRFELOAERICL, R
THEIZDRWENWIHRETH o7 (Table 1BL Y
Table 2). 70w 7T, ERVPNLTHOEZED
EENHRHEL D AREICEL < (Table 7), AR—VHE
AR RN LRI 2 < AR THIE /S N T
DR ERIZBNT, ZNONOEDDOHEFERD,
BHRE TEMIRI &2 o TV B ATREMEDYE 2 51
2.

ERARIC B D 2 ERIE, AR THEL ZHEBD
MICHER LA TR D DONEET D EZEZABNS. KFFED
EEFHCOERNEENTNWZL DI, Wb hRE
UCRIEZBEA S Z SITHHIRNH > Th, mn
BN 5N GEEH D, ZITIREDLD
BERNPHER R CBEE L TWD 00, EERNESH
BANEREEZZDT, GBI SITHRHFL TR HER
HDHTHAD.

V. &&8

RO HINE, FREFERICHIT 2 HiH ki S BRE
EROBERZHSNITHIETH o2, ERAE R
IR EREICATE L CW 2 B P RF4E533 44 2 05
LT EHMEHEICKOUTOIIHAN S5 &
EEML 2. Ofmitlfs, OAR— Y HEEHE D
FE, OZXR—VERAETEOR K @R DR
®O1—FOHE, ©@I—FOAH O1—FORE,
@ABHIR DA 1, OMER WHEKOY AT (K-
), OFERMEHOERE AREENGSN/435%
IZDWT, EIRIEERFOT — L DEREMEEICED E,
SER =289, TOv I H (n=282) HBIXUWEH
(n=264) 1257 C, BiEpi & REREER & OBIfR
EMELU7Z. SRIELITO®ED Th 2.

1) AR—VHBARADB X OZR—VERAEGE DR
BIZDNWTIE, Ao ET2RENRERBIOT
O 7HTHRMEIDAERICEL, RETHERICD
o7z,

2) BEEBLXTI—-FOBEL WThOHBHET
HolLDEIBENRS L OEGE HDMN, i
BN TRI—F OBEINIREE TH o2& D
BIENPRFEL D HHEEICEND 2.

3) A—FDOANEBIOHERIZDOWTIE, Btk
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Blocking techniques of elite center position players in volleyball:
Focusing on the “split steps in combination attacks other than quick attacks”

Gen Igarashi®, Takeshi Miyauchi®, Nakaba Akiyama® and Yasumi Nakanishi®

Abstract

The present study used mixed methods research to examine “split step blocking during of not involved in an
opposing quick attacks, a volleyball technique used by elite center players. The results will assist players and coaches
aiming to improve blocking performance.

As a result,

+ In the example of Kitagawa, he emphasizes “anticipation” but blocks while complexly utilizing both “anticipation” and
“observation.” The right 2nd tempo attacks that has a time margin, “anticipates” a move and then makes “observations”
to determine the ball’s trajectory, thereby likely executing a more reliable blocking maneuver by planting both feet on
the ground in the split step position. Unlike the right 2nd tempo attacks, the left 2nd tempo attacks have a smaller time
margin and may therefore choose to plant both feet on the ground in the split step position by forcing their body to react
to the “anticipated” move.

- Tomimatsu, meanwhile, “anticipated” the trajectory of the ball from visual information, information in the game, and
especially the state of the setter, immediately before the setter tossed up the ball, and blocked the attack by forcing his
body to react to the “anticipated” move. Furthermore, if he correctly “anticipates” a move during a situation where the
opposing center player does not take part in a quick attack for some reason, he might also be able to take part in a
blocking maneuver in the event of an incorrectly “anticipated” move by quickly changing his direction of travel through
kicking out the opposite leg.

Key words: mixed methods research, blocking, preparatory steps, anticipation, observation
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1. 7Av o &y —TLA4¥—

NL—R—=lizBWwT 7oy 73, (T3] I
I5] OFEM] FEL, 2017) T, *vy hTF4 722 A
EBIEINDBRADFIH T > TH Y, mifi 3 NicD
HEFEI N, WREREZIFRNRMAZEE RN TH
5 (YT ry—- I b, 1993 ; EHHIZA, 1996).
/2, 0y VI3HFREEICBEIL Oy U R

(]

fiS 2 EENH D=0, TH v 7N OEEL - 24k
EPEDBHRONL —R—=)LIZBWT, JOovro
EABIUOBBHOEEEITEE > TS (HFIIZ
7, 2014).

oAy —-TLAY—=I1L, Tav DY —F¥—-ELT
TOy I EREL, 3EAEDOTRTOTOY Y
BT 5 &enkveonsd (k) >Py—- 7>
K, 1993 5 HANL — R —)V %% - fF, 20125 &
2002) 7=%, EER 7Oy VRENITINA, Tz nlkE

1) BEFRIRZAIFE A
Keio University Part-time Lecturer

2) FUREKFLREGA R ERAIIER
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3) BURREEER
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T 270D@EmBEEND BERNRFEIRD 5N 5
(RT3, 2005 5 ARHE, 2005 5 /NIl 2005). LU, &
(2004) 1Z 7Oy 712DV T PESLSS5NOKRE ()
ICHRHRTEDLDICLET. I Ty I —ITHiED
NN S [UhTiginye.-- ]l &350 BNnTT ]
&, Tty Y —DEMEBENEMEITRER S 172 KEEN
SITON5a>ER—Ta >HEDSE, §XTOK
BRIl TTOy V7 EBP IOy I BINT 52 &
W ThH 5 EFESTND.

2. 70y 7ICET 3 EITHRDKE
NL—HR=VZBF 270y 72O TIE, Zhx
T DM EIN TS (Buekers, 1991 ; Ficklin
et al., 2014 ; #& M, 2003 ; Neves et al., 2011 ; A F
M, 2004 5 AARED, 2010). £=T0Ov IR, WA,
BEy, By, zedh, BHHosRHEmcoEIn (kY >
Pr— - TV, 1993 5 EEEFIZA, 2002), BEHRE
mE, BIABEORMEIETHL TFHATY TE, =
OHROBHT ORI THEBEAT v TI2hiF6h
5. PiEATY TEBBZTY T, EBSICEALT
HIFIEBFENRINTHBD (HTEIED, 2017 5
MEIRFIE 7, 2014 5 & H, 2014), ZFOEEMIIIE < A5
NTWa, MIEZE) 2014) 1%, HFEORLL N —
R—IEFEMRICEEN T Oy VEEERKL, Lk
W EPHE EORMICBT 5 TPiEA Ty 7B X UBH)
ATy TOEM L N)NIBEMEN D &, BREE
ZHETEINH L, BRWTHZ Ty TE%KTL
TV ZEEFEMLTWS. £, FH (2014) 13,
RNy TLNVOREFEAAR N Y TL NI OETFZ
RS 27007 1 =)V RERZITY, AL N
MEROIEFITNS T L D v > T8ED, U—RT
0w 7 OAREOEREINEE L TARITH S Z & %4H
L TWws, 51T, AtEEs» 2017 1, EHBuF
KEMWTTOY ZICHET L HEMEMNL, 20
KAZE ~RKEFO7Oy 702V ELTNS. ZOH
T, ~Rt AT AV—L, BRIy IEDR
Ty RATw T EMEENS, ATy ST
HAVERMEL, 7Oy 7 EEHELTNWDEIEEHS
ML TWS. [BRIA Y VDR T v hZXF v 7]
1%, HFEI>ER—a DWERRC, HEIA v N
wBEMLUIEWL, HLBHFEI A v 7ICX B8N
fronBWIRERI, 27Uy bAFv 7 (LR
[SS] &MET) ZHNWTTIIRCLSBETIHIENS T A
REBIZH L THS BRIV EINTVWDS (HEHRIF
M, 2017). I SITHFZELE, Oy ZENICEI L TH,

BEAIZITHON TV S UNIE D, 2013 5 1L HIE D,
2012). L L, NL—h—=)LiZBiF5s 70y 7IicH
TEINT A=A, oy —TLAv—0T70Oy
THENRAYVOHEEIE ST, RERENMHTNSZ
ENHERIE NS,

3. aAvVIEDWWT
AR=VEBIZBNWTEFEMED [[aY] 24
D7=mo TS (s, 1993). Wi, [EENTE
5 [BEzsr| 2RBLEBO] (BIHL, 2004), [fan
EITDO 0 DRA > MOEE] (B, 2015) LF@AE
NTW2. BRI, HEECEHERZWRET 2T [FiE
HOFBIWEE (KL, EREOHTOEE) L&KHE
HHERE AN A-8E) OHEZESZ, EiEHED
WRIIECTEDOF v v SR T B Z LA K]
(BTYL, 1999) TH VD, ZTDOF v v JIZHILT 2 2 &T
AENZIVIE, BENEHOHNERZTAHOEE
BEROOEDERADZENTES. £/ [AVOD
HMRIZ, lH2 OEFOFEROB /2T TIEARLS, K
HW D& D A OWEAlTT %] (&H, 2008) THD,
ZR—VBBIIBI2RFOHROBE, I 5I1TI3H
FIZNET ZRICEWT 213 U & L 20 E#EZ2 59
TRERMERA DI ENTES.

4. Ty ORKEELERAR-VIRIG

[ 7B FORBMZ ML T 27201213, &8
D& LU THEFIMICHRT 2] EHFZENER (&H,
2008) THO, AR—VBHTERE I—-FiF =
B - BT TO—FEEE LIRS, T —0KE
M LEZBEELTWS (FRT, 2014).

RIPFZEIE M, HEME (B, 2005), BRI
FIEHEELZ Y E Vo NI NS BEIN DN
(7 LAY )b, 2007), 7L AWzl (2007) 1% [&
BN S OREDT—5 2 INEL, SHHT2E0nD
BEHE] 23w U kL, [BRNBREMOZDITE
THEAEEZAY, (FIE) BHAETT7+0—7 v
TLUTWL ] ERFNEA [ & BRI ER O
BHOMMERT] R AHEZEHERL TH 2.

ENTR v AEEAW-E MBI T2 &, Rl
TEFROAE#EEMNRELZQOLDM EEHRET S
WFSE (ML, 2015) <, BEEICEIY 2B R E %
ERLL, TOZLMEPEEEEZRAAT 2058 V\HIZ
7, 201D, BENEEEGHE OMKTHEOZDOT X
A REHE, KOERICET 2 BOBIREGEZE
B S M U 72iFgE (BB, 2012) i ENRZT 6N 5.

1
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R =YV TIE, ATEIE (2018) 1&, NL—
A= NO—Fito¥y—TLAVv—%xRic, 7oy
KON R - 7w TIREA > FEa—&, EBOR
REOBE NS EAWITHEIL TWb. I5icHILEZ
2 (2009) 1, [EMWFTEE L COEBRSRAE, &
BINBHAE B E L TONA F A7 A
Bl THERR S NiF7E 21TV, WEORREEERL
TWd. ZOXDIT, v I AFEEHWZERHEE
DM EZE W3 H 2ERZT 5N, R
FHEELUTHN SN D DH D EMA D ZENTES.

FILED (2009 1%, AR —V Hidli & EEITHEL D
KO ICHET B 72D121E, BB K OVE Y O i I 7
SHEEEPASMIL, N6 OBEFREMREG LESD -
BRMICHRT 20 ENH D EHEHLTVRS, X5
12, [ERE 73R - 22RO BAL T iR DS TRIEERYIC
WEIN, TS T20MHELICAD &, BEOB
BRE VIR BT N T D I B Wi 7 5 e e 3 2 M) 22
BIHHDTNB] (&7, 2015) AR—VFERITBNT,
2w AR RO XS ImEEE R L, NTF—<
SAMEEWS HIIZH LT, AEHNNRARZES
AlREMEDS IR S NS,

PlbEo Z &b ARMEE, A TEIFE» 2017) 2
o THsMZEIN [BRZA vy VRO AT v b A
Ty T EWD =R =T LAY —DFHEAT Y
JICET A 70y 700y EENFERICE > THE
L, BWHETHRON T =Y 2N TS —EBET
% Z & CRIEMMmMIE D S EAEIETEL, N —
RV OFERBIZBNT, [BR7 A1y 7O T
Uw hAFw 7] M, Tay7)NT =< A L%
HfE 9@, I—FI2&oTC, IBICHARMAE
LEOEEH - RIRNICKRFT S EEBME L.

0. 7 &

1. Ty U RE - ERRENEERICDNT
HTEE2 (2018) MEHLZI v 7 XER, &
K - BEMEE O 2R AR HIEREDN, I v
Ak (B0 NEBNSEL T, [ROHEERBDIE
FETIEB<HEE] Tho, ZOMEZEMFET D0
WS T0T4 w0\ GEED (VL AT ),
2007). FD, v 7 ZAEF LW L
ik HERE, T U Tkl 2/b, [Z—X
ERDAGOIAEDHE 772wy, LU TFIEE
[HHIZ] BIRTE5] (7 LAY )b, 2007, pp.13-
14).

72, IV AFEOHTHEMNERZMIRT 2720
(CRAE SR Z TE S 2R, BRI ERER LIS
EIFEN, BB S B TEERmOMREEZER
Ak (7 LA )b, 2007 5 a3k, 2015) 95 2 & & ATRE
EL T3S,

T TR, ERBRRIEENE 2 AN T, AT
@IZ (2017) L 72, —iitk >y =T A v —
O [BIA Y IKEOATY y N2A5w ] IZHHT 5
X0 E BN HETHEL, BHENSHTE
HEREOBEBHEEAMICERTLIET, 8l
(R0 BLOED (AHEIED, 2017) [EB S5h—
FHOWIET T O —F 2 A U 2REL 0 HIFJEEEIC R
THE0EWEMNESND] Jadt, 2015 2 v 7 X
FEOH DIERRRAEERSE 2 N T, [BR7 1w 7 KF
DATYw v ATy 7| OEEWERRZHTEL 7=

2. MRE

KH&ZFT, EHEIED 2017) O THLE LS
o, Wt =T LAV —24TH5b. FUFLOM
SEEICEFETHIIL, HEREDELTONNZ
WU E LRI T 2 REE57.

1) Atttk

BE 195t FA—-N

FERE © BT RABER — A% — B/
Z N —X-EHEKR N T LY

V=27 70y 7 EZERE: BIEVY =7 - 5
11[EVY —2% - 12[EV 1) — 7 - 2007/08 > — X > -
2008/09 > — X >, #t5ME

2) BINEERK

HE 191t F A=

FEAE I ER — R - L 7 O—X

VU =770y 7 EZERE 2006/07> — X > -
2009/10 > — A > + 2010/11 > — X > + 2011/12 3> — X
> +2012/133 — X >+ 2013/143 — X >+ 2015/16
=X+ 2016/17>—X >, F+81dl

(FB12[EV Y — 7 DU DR =132006/07 > — X > &7
J& 2 U 7o KRR FRANZEHE)

3. MdKRHAE

HAENLYy 7 =T THEVILITY =7
08/09>— X > +09/10 > — X > O TN R HE
LTWn359i&230 v b, 14/15>—X > - 15/16
=X OHTERKAHE L Tn2 475188 v
raexg s Lk
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4. WRIMER

[Br27 Ay 7O Ty NAF v 7] 1%, f#HFED
CEFX—a PRI, HPER YT LA TN
JA v 7ICEDRESME LR, HLLIIMEFE>
=T AY—IZ&BT 1 v IV BEEBTONIR VKD
avEINTWS (FHTEIFED, 2017). £I T, HF
T —T LAV —BAENDORIA (R T & Ok,
Ty« NZARERIC K DEBEARTSIRERE) T
A v IICEDZRESME L TOWRWRET, HFEY
ARTYE v =280 WY A RY > F a5 F
1 ([ PR A BB R T 0 3 W IR R | (F5 L 2014)) 1
ADTRREEZ, 74 v I BRRBEZINL ThWianha e
F—a B (LLFNQO) &L, HEDOHZREL
7o, TORER, AWNKOMRT Oy 72— 2146 > —
Y, BREROMKTOY 7 —2iF31y— o7,

5. BRMFHEEEDER & ZHHOKRE

MEFOETOF—LD T L —2RaT 2005k
1, RRIRAT — LN T 4 =X 2 AT EEEN, BFSE
HEIZIS U CHEHEZED, NT74+—< A&k - &K
BUMZT LI ET, EEOREGZDODDENRE
TBHIEMTEDMAETHS (I, 2011).

Fhe, NAF AN ZTFENRCERNWE N
EWFFER G & U-FE TlE, BIZRAYRT A 5L 1 2 1Rk
L, MIERREOBEZ#EET 2EE/NY — 208
L, Brfbd2 28T, BEZFHEL T3 GHEFE
7, 1995 ; EAIEA, 2003 5 FEIRIEA, 2016).

TIT, AETIE [BRZA v Z7REOZTY v b
27w 7| CHEETSEENBEEL TWDH, SR
FETOy 7 OREERZL TWEnE T 57200
¥ TEHHZ, HNAETTOY IOV EZHSNT
L7zBRicim 2 8B Lz, AMEICBT2 70y 70
AV ETHICHEEL TS, NL—R—=)L&HMET
LR¥FHE24 & VILITU—=F (HANL —
A=Y =27 1R A5 v 7 & LU THiERRD
HERFRED IS EEBIT, FHEEDLTHE (&
JoPvy—- 7V b, 19983 HANL —R—)L %
2 H, 2012 5 MEWEFIE A, 2014 5 FH, 2014 5 HH
2002) ZHWEEL, GO ETRMMEEEIERT 2
ZETERMAECBT 22U 2R L /2.

1) BRRFHEE%E

OFAT 7/

Ty h—n, MFEFOIER—T 3 JEBIIHL
T, WABESCT Oy 7 DY > TET 50 DU
EELT, PHATY ITOHEET D (MIEF D,

2013 ; #H, 2014). [BR7 A v 7RO X T YU v k&
T E, MBS TOy Yy T ETHE0
DTN AT v 7 OB LS B> T2 aTREED %
A6N5. ZIT, PRy y—rty -7y 7T
B OMITNRE 2/ DT AT v 7T O M & 47
L, Rl

SSili @ Tl AT v FISSZE MW, migFmL TS
SSH : TlEAT v FICSSEHW, ERBFEML TS
SSH : Pl AT v /IzSSZE AN, ARFEHML TS
SSIE: Pl AT v T, BEORBMEIEDH

FoTn3

@7av sy

B4 IR BHRDES DD EGWRNS 70y 7 OB
Mo sd, TOMBEELT, Ty 7 0FIRAITHE
RELTWDMEIMIE, HRDEETH D LERERT
HB. TITHEMNEE 24070y 7 DIREIZDN
TRWIREE, BN TWSIRE, 7Oy 7 AR 2o 3
I EUERL 72

BWREE (G > vy YU MEHIFRFTES, £
70y 7 ELTORKREZE TITRZLTNS
ENTW2IRE D) - BHNEN T vy YT b
BHEOHFTERY, R T0y U OHIEE H
FOREL TN

Ty ARSI (N)  BEREIEN, X213
BEINTET 70y ZIZBNT 5 ENTERN

6. BRMFEEEZRAVNEZTOY I EZDEEDS

HICDOWTOIEREN, BFEHMOKRES
WHEICBWTIE, TXTOME, HEiHBEL CTEHE
HBXOREEEZRGT 208252 (KA, 1983).
% T, SefTWRIE GREFIZ AN, 1995 5 JEEIEDY, 2017
EAIE A, 2003 5 FEIRIED, 2016) Ly, BIEREYFE
MEAEZEH Wz T 0y 7 EFDEEDHHEIC DWW TH
—MREN 2 EERZIMN AT, ~EHEEHOSHE
—HE, kFEREFEHABCEHTLIZEICEST, M
BEFHOEFICODVWTORFEEERF L. 51T, N
L—HR—=)LOHEMFETH D TRKERER/NL —HR—)L
WHoEE DA (RIS AHAG L IE MR R D H 5K & 132
725%) ICFEBRDIEZE KL, HEE 2 HMONE—
R, cfRREHEBBICENTZZEICEST, o
FEROEBIEZEMEL 72

7. DERBRONETE
Sy I ABRBHEZBRRET L7201 [Z-XERb
BOWEDHE, T =y, EUTFIEZ [HHl
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2] BIRTE2| (L AT T, 2007, p13). TIT
AWFETIE (BRI A w 7O Ty v ATy 7] @
BEEWERIZROAGSHEBEELT, FTHMATY 7O
BRI R L, PiRATy TET0y s oy > 7D
WTOZ7OAREERL, FHATy FTETOv Y
Py TOERIIONWTERT LI EEL.

8. HMT—4ICD\T

AT G % MR k2 Wi, —
NI TICHEINTWD (FHTEIFED, 2017) 75, BE
HFZEEH < £ THREMREE TERAL (7Y v 7,
2002 7 LA x)b, 2007) HDOTHY, s E
FVWHAE LR EHAL, EAMNIRETSI v
ZIRITHWSIZIE, ToRBARICER> Thizh, X
SIAWZE T, T—F0d (Bl 21752 L%
ZEL, HE TOHEEBRIIOWTEREL, v
D ABEE VWD HEHETHG—EBE L, K0 FFMRHE
ZERBEETEVWSIBINT, BRIy 7RORATY v
NZFw 7] ICBET 230 2igRT2IEE L.
1) 424 E1—RiEST & HM

A2 E 2—13ALIKA 2015459 H 16 H, EREK
2320154 9 H 17 HIC T o 7=, BTN IE 5234 2 44
METEATE T 2K, F— LAMZEE NS, gt
MREDHEEHENTA VI E1—ITEADIENTE
LEFMIRHE, I T4 TN —LTERL .

2) A Ea—REDHE

GH (2012) 1F, B AE & 8 2« OEF TS Bk
f) - REWIRITAELEZD AT, EAENICET 2%
BH IR 20D HEERFE L. & 2 TR
W, RN 2= M E O, bbb ay iR
5EEHIT, BHICK S TSN HiEE A NWTE
FICNET 23V 2T 5 2 &%, BRI BT
25N & U DBIEITDIRN D AT
ZOHiEELT, 13U DI SRE ICANIZE DM
BEFANCEEBI ORI THAICHHL, A
INFEWD & U T B DO ) 2R UK 2 15 7.
£z, @H (2012) OWFFEICH WS NIRRT D T
> —bMRAEEEZ, TRENL—FR—=I)VI—F > T
MREOHE, BV TRFENL—R—)ba—F>
Jimt e ICAERE S B RFRAE &, T Taikam, ek
DIt AWFEHICEENYGET L, PR RFICEBL
THoNA 2 Ea—Z2T5BOERIE L. BHIZ
B A — T AL TH N (ZEE O HHE
DOEW) A >FEa2—] (7Y w7, 2002) T [ME7
NWZEZEHHBERTELTBNWT, EVTFORIRNIH

HDETHEMZER DAL (KK, 2014) EHEEl1 > %
Ea—IZC, 7y ZilldTs( % Ea—%11>
oo A 2FE2—DBIZED THRAICSVRNEIZDN
TiE, BROFROBREDTECA ML —2 3 > &H
WCERHBTBHZ LKL £, 12FE2—1C
BOWTHERIIEAB 2R -0 L KT D08
6o THaA, ZERI/SREE T/ < BEMmICBEH %
RBEZISZ & THEAMICED 2EANTIOIBD
(&M, 2012). 5T, {2 E2—&2ETETHAT
OGRS 2 W T E, &L, TORRELE
A2 E2—NEEZKERE L TIRTLFIRIL
oo RICNBZESHRT 2 -0%ERERGL, B
RO NEICEEDTIRNK D EE L8 S /e 2T
Afz. LT, K22 TRDBEINDREDIET
&, NWRZITICEAT-.

TERR L 72580 ORNFIC DN TIE, WIFERSR#F I kA
L, WRIZETIESCHIEN /RN &, fBRMNEE L TV
LMEMHR L. 2O%, TRENL—F—)Ld—F
CIUMMRBEOHRE, BRSSP TRFENL —KR—)
O—F 2 ViR E IR T 2 REFAIT, WANK
BEWICEREINTOARWNEZHEEL TH S S LT,
WL DS & 24 % S 7z,

3) AVHE2—RABEOAAE

12 Ea—fEONEIZ, THIEdREMO 7Oy
JIZDNWT [ZZa#HIzrss, EFSTES, RY
THENIRA N, FREPBEHCZTONE, BED
Bkl [avEG Lo EBEORMKH] [TOoy o
[av] z¥EIsETO/O0vA] [FOoyso (3
V] EENOTR] [Joyro [aV] OBFICK
2HH OBV UBHAENOLE (B [7
Ov 7@ [3YV] ODREFEIIDONWT] Thok.
CHE—%HIE &H 2012 oMK THWSE N
A2 Ea—TA ReAWEHICKITL, 70y 70
AV ZEREET27200ERE LU THERLZ (E8H1).
INSOHMEHIIH SN UODERL THE LT >
F—FABEEIIBONTHELTHLWL, EEITA ¥
Ea—95B0&RELTHMALEZ (BF2).

4) MEMKREIZDONT

M REE, BEMHRONRE AR TH D, &
Nz70y 7 Z2REGCERE 70y 7 BEBHELE
FIIMICHETEE T, ZUETF 24385070y 7D
aAVEAHZE1—ICL> TR TE S EAWYIEE D
FiMT L 7=
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9. BMAREICK>THBONET—FEMAEEN
’E

2w AR KB, BN, BHNOEE 5%
BT DN, 2HEOT—YEHET2513I27
(F = IR, T—& 0l T — YRR, $£7z
FENOaACEXR—Ta2)] & HWIGEAT DK
SWET DMHENDH D (VL AT ), 2007 5 fait
2015).

BREITDWTIE, [WHEHE OBk, FEOERE
BBHNLZ] T5IE [ZOugE THREkFE 5L =
Wl ZEiELAENS (VLAY ), 2007, p.238).
T ZTAME, HTEIEHD (2017) 2T 72098 T
oMo [BRZA v VREDZXTY v b ATy
7| CERRESE) ICBEELL - 0B E O R (HiE) 2
MHBEIEZHBNEL TWBED, B EESLE
L, BFERSE 24070y 7 ORIER B TO
FE) &, BHHEHR (ER) CoERIIODNTL &
R 2 50, T2 60 TIERL, TIEgRED
BRNXHTHHEZ BT LE—HL TWanENnS
THEMEZ R T2 DD LT 5.

T DOHBITDNWTIE, [EMIEECS, &
FIRFFEEIC BN 2 v 7 AERS TIRIODDTH
0, [~hHDOTF—%ty NORWFERNSIEHGD &
DTEIRWH IR BN FI & BE T 2 A & Hedw
(meta-inference) 12 & > Tirb 5| (Jai:, 2015,
p7D). F7z, v RFEITE, I v 7 REORFEME
ERERIC THEEORNS] &S ME (Gadtk, 2015,

BT

O—F 2 7W9E H3285 2 5, 211~232. FRR314E3H

p.12) B 5. KT, HEE WD HEEIIDNWTIL, {F
FiTimmsNTH0, NRAE] [E1K] (Gadk, 2015 &
D0 PEE (NS4 T7>Falb—ra)] KRG
(77> UF—a2)] [@HE(a>TLAsY
T1)] IRE, ERILZHENDD, Bl #EmoE
WE/>TWDA, AFETIEY LAY )b (2007),
gk (2015) #HEL, Ml WO HE HEER
HT22&&T5. LENST, T—FDHEDNT
3 EBROARE TOHEE2ER L0 (T4
W) 75D E L, BMIR TR ONZEER L,
B mE S —EZEE L, X0FEMAfESE2HET
ET, [HDT—=51y FOSHHERNSIIES
EOTERW] 7Oy 7O VICDOWTOHEMREEHE
L7z (K1, ftE (2018) 22%5).

RIS EOFHFEERH WS ZET, Jow 7%
TA— AN EEBIETEF - O—F - NL—Fh—
IWORREBIZIZEST, [BRIA v IVREOZX T v b
ATy T M, EHICERARMAERDXISESH -
RN RRE L /2.

I #ERELVER

1. BENFEEEZAV 7Oy O EDEE
%, BERMEICDONT
113, BRI EZ W70y 7 O
FAl—REONEHEE K BREELEZDBDTHS.
K BREIZDNTIE, 09575 L00DHITH D, ENl

| AEECHREICL DY OHEEL |

| T — BEICLIHE |

AV RE1—IZ&kB5ME - WKL

i .
EYONRICET AV A—F 297 | H

—

7
A
v
7
I (7]
a
4

ABROEHE

\\\ //r BOTR \\\
. ) ] | ﬁﬁﬁf%%i |

o B

T < iy

2= ? PR TELE R

B B _

& 3

i i L

? o | | mmmaEcssmrmes |

A-+ES (2017)

N [

[E:::>>| 78y 703y OEANRE |<i?:::ﬁy

B 1

JEREVERREVERIE D &1 7 7 5 L (HAJEiE D, 2018)
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£1F—WEHICEBWE 2 FEIEROHE—EeE e

K FREK
JEH A FliAT v 7 pAsNE/ A s
Al 37 37
—EBR 97.3% 100.0%
K FREK 0.97 1.00
PHEH B Tl ATy 7 AR/ s
Al 37 37
—HR 97.3% 100.0%
K FRE 0.97 1.00

K2 HEHMOSEBRE kR
A ]

FliAT w7 pARR/AE A

(RS 37 37

— R 94.6% 100.0%

Kk 1R%% 0.93 1.00
ZRL Tz,

¥, R2BBRMFHEEEEZR N -T0Y 7 D5
HOMEEBONE -BE L KRR ERLEDOTH
5. kREICOWTIE, TiRAT Yy 751091, JOv
D% 2 TNL0DEmWEERLE. 2D &
5, BISRIFMEEEZAWAETOY ZOSEDNT
3, TR TELKMEDOERENE, BREMEEAL TV
LHEHZEZLNS.

2. ENMRICKSER

£ 313, NQCHR; DR 2 5D THAT v T%
HLELIZBDTHS. MR MLRE 2 41T, NQCHIC
SSEITW, FRWEEHZAREICL TWD 2 ENVEM
FHEZ ko THEIFen Tz (RHEED, 2017). %
Z T, NQCRrOWFFext ¥ 2 4 OBy & &2 miHIkIC
Ko THAELZ#HE NQCERIIIIK, EMKED
T RTORBFITBNTSSZEEL THO, HHH
Tk TR oNZT—F 2R T aiER E o -
£7z, NQCRFOURER (L7 hBXTT1 b)) i
DSSEMBZHERT D&, L7 NRBFFICSSERSE
AL 1L 86.7%, EINEKIZ72.7% &, WFTMRE
28 EBICSSERE MM S b AEY 1 RABET
5T EDNROEN T T4 PRI, LK
62.5% THli BA&EHN 5, FINKIE55.6% T4 2 45 i
5 hZEREY A RABELTHD, Z<HVwSLND
SSHEMIEIE, FFENMREM TRERDERELS
# 413, NQCHRFOWZEH REDSSDFFM & 70
it ER LD THS. LKL, NQCL 7
NBIFIZSSEREMZITS &, 70y VG D
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Study of a service stroke of badminton in the university physical education:

Searching for factors affecting a forehand long service

Kazuki Fujino”, Naoki Hatta®,

Yujiro Masu® and Naoki Hayashi®

Abstract

The purpose of this study was to explore the effects of gender, physical, and motor factors on forehand long serve

(FLS) performance in badminton. The study subjects were 190 students who took a physical education course for

badminton at two universities. Multiple regression analysis using the forced entry method was used to explore the

effects of the four classes of explanatory variables on the outcome variable of FLS score: 1) gender, height, and weight;
2) distance traveled by the racket hand; 3) distance traveled by the center of the racket head; and 4) wrist angle. Male
students achieved significantly better FLS performance than female students, suggesting that this metric is greatly

affected by gender-related differences in muscle mass and strength. Significant positive correlations with FLS

performance were observed for several motor factors, including distance traveled by the racket head and hand during

the forward swing phase, and distance traveled by the racket head in the follow-through phase. In addition, FLS

performance was significantly and negatively associated with wrist angle at impact. Therefore, instructors should

endeavor to incorporate these findings into badminton lessons in university physical education.

Key words: badminton, forehand long service, university student, motor factors
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A study of analysis of kinesthetic genesis in the process of learning “Reverse Stockli

through handstand, 3/3 travel, 360° turn to flairs” on the pommel horse

Tomoki Sano™ ? and Taku Saito®

Abstract

In recent gymnastics, elements are becoming increasingly difficult. In men’s pommel horse, “Busunari (reverse
Stockli through handstand, 3/3 travel, and 360° turn to flairs)”, considered “F” difficulty in the “2017 Code of Points,” is
performed to achieve high exercise value score (“D” score). However, studies on the technical training of Busunari are

limited.

Therefore, in this study, the technical process of successfully performing Busunari was analyzed from a kinesthetic

standpoint.

Our study revealed that practicing by dividing the element into units is one of the effective practice methods to

learn Busunari, which changes aspects diversely. In addition, the following points were important for learning Busunari:

1) Practice of handstand twist is effective for correcting the swing up to handstand phase

2) “Flair technique”is required when swinging down from handstand to flair

3) Anxiety factors should be eliminated to learn swinging down to flair from handstand

4) There is a need to prepare for the next movement at all times to smoothly perform Busunari

This study provides gymnasts and coaches who are aiming to perform this element with learning points such that

they can consider learning Busunari as a practical possibility.

Key words: analysis of kinesthetic genesis, learning process, Reverse Stockli through handstand, 3/3 travel,

360° turn to flairs, technical training
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Attempt to change racing pattern by affirmation for a male 400 m sprinter:

Presentation of problems and proposal of solutions occurring in practical process

Shunsuke Shiraki” and Kiyonobu Kigoshi?

Abstract

This is the case study that the race pattern of a 400-m sprint was improved by “Affirmation”. The affirmation is a

method of accomplishing goal and used in the world for business, education and so on. The purpose of this study was to

obtain practical wisdom when using the affirmation to sports. A male sprinter had been having the problem of the 400-m
race pattern and tried to solve it by the affirmation. Then, while correcting the affirmation sheet each time the race was
done, the problem was solved four months from beginning to use the affirmation. He could not realize the image of the

race pattern in the first half of the practical process. But in the second half of the practical process, he changed the
contents of affirmation sheet greatly, realized the target model of race pattern which is the moderate deceleration type
one month later. Besides, he had read the short affirmation sheet every day during this practice process. From this
process, it was suggested that it is difficult to make the high-quality affirmation sheet in a short period from using it for

the first time, and that it is necessary to use the short sentence involved realistic and clear image for continuous

implementation of affirmation.

Key words: affirmation, race pattern, 400m sprint
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rE R 1 50 FETTIC K 2 Bz 75 DO B O 3Pl 5 v D B
PHE R

A B2
I. 8 =

f EBiE 800m AE D /N T + — < > AN F Kk F
£ (maximal oxygen uptake: VO,max) > K £ &
Vo BRI R)VF —REHEE T & ORICHIBIRI R 2T
HHENDD, FEHLNINOEWT >F—ERRE L
FZIIA T U HRD 5NN, [AEEO#EHE1E1,500m
UEOEEIZBWTEZ<WmEINTHD, HKL N
DENT > F—IFRART I F e DA% TH
5729, FOKRFEME (running economy: RE) 23E /%
T4 —XADELERTET S, IT4E Tanji et al. (2017)
i RSN TEEBELETPORELD
L — A I WS B ET T OREA K D 1,500m
AENRT A=< RALHETLHILERE L. DA
fRVE L — & th O B B 3 2 A5 120 % VO,max % #8 2 %
B00mAEICBNTHYTITELREENH D, L
L, ZOEETIEREQFAMICH W SN2 3-470 D
EFIFTET, K 0ERBOETFICE > TRIFIEZT
Mg 20N H 5. AWIETIE 1 OB EREET
BT DT RIF—IHERITE > TRIFEMEZFEML,
ZNEATY > RT3/ I— (sprint economy: SE) &
EFHRT D.

DL ED S AR, HE L X)L O EN800m T >~
F—a /BRI, 17HOBESREETICES X)L

F-HEENSSEZHHL, ENXT74+—< 2 ZXED
B A S MICT D E2HET 5.

0. /5 &

R LB PR H 2 FMIC L —2 2 2 LT
BDHRMETF— 74 (Fis 219+ 215, HE 1 173.0
+3.1cm, fKE : 625+ 4.1kg) BN #iBrED
800m Fx i eEkiS 14879 £ 170 TH o 7=

WHEFEIZ2DODDOT A NEIHTEMBL, FAiic
VOpmax, RE 3 X UNLT % §HAli 9 5 72 8 12 % B B i 124
BRETTANZ, FH%ICSE 2l 57/2912120%
VO;max D Z E— RIZBWT 1M OET 2 £ L 7=

SEIZ5%) & & 12 V0,3 & NRER A 5 T3 )L F — 1
Bz, 10HORBBEEI R F—HERZR
U, A TETHERT S THEDDLa DN S Mk
FHEIRF—HEBEREZEHL, ThEThzET5
ZETHHmL 7.

m # 5B

W BRE O L B MEME A T A N DFER % Table 112,
120 % VO,max #1711 O T % )L ¥ — 2 it % Table 212
ZFHhZENRLE.

Table 1 ZE:EEIEER T A b DR REBIUOSEB L UN800mE/NT +—~< > A & D%

vs 800m running

. vs SE
Units Mean = SD performance
7 value (p value)
7 value (p value)
VO max mL/kg/min 69.5 + 3.4 0.82% (<0.05) -0.22 (0.63)
Lamax mmol/L 115 £ 2.0 -0.21 (0.66) 0.09 (0.85)
RE230 keal/kg/km 0.97 + 0.09 -0.78* (<0.05) -0.11 (0.82)

Notes: *, p<0.05; **, p<0.01; \./OZmax, maximal oxygen uptake; Lamax, maximal blood lactate concentration; RE230,

running economy at 230 m/min.

) YRR YR 5 — 2R — Y BiE
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Table 2 120% VOpmax 17 H1 0 T3 )L F— B O#5 B L USE BLURB00m /N7 + —< > Z & DB%

vs 800m running

. vs SE
Units Mean = SD performance
7 value (p value)
7 value (p value)
120%V02max m/min 413.3 = 37.8 0.90%** (<0.01) 0.04 (0.93)
SE kcal/kg/km 0.851 = 0.071 - -0.22 (0.63)
Eae kcal/kg/km 0.559 + 0.023 0.58 (0.17) -0.09 (0.86)
Eana kcal/kg/km 0.292 £ 0.060 0.95%* (<0.01) -0.23 (0.62)
% Eae % 66.0 + 44 -0.88%** (<0.01) 0.22 (0.64)
%Eana % 34.0 + 4.4 0.88** (<0.01) -0.22 (0.64)

Notes: **, p<0.01; SE, Total energy expenditure during 120% VOZmax runmng (Sprint economy); Eae, Aerobic energy expenditure during
1209 VOzmax running; Eana, anaerobic energy expenditure during 120% VOZmax running; % Eae, the ratio of Eae to SE; % Eana, the ratio

of Eana to SE.

a. b.
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Figure 1 SE &800miE/N7 +—< > Z (a), 120% VO,max (b), VO,max (c) 35 & 08230 m/min ;E7#5 D RE (d) DRI{%

SEBXU800mE/NT #+—~ > A & {55 & DB
RE B EERICENE N Table 1B X U212k L7z SE
13800mE/NT + — > AT HRERAHBAB R AR D
Nzno iz (r=-0.22, p=0.63; Figure 1). 475“(\‘,
VOzmax (r=10.82), sVOzmax (r=10.90), sLT (»=
0.77) & ORI A E 72 IE OB %25, RE230 (r =
4m®t@ﬁtﬁ%ﬁﬁ@ﬁ%%%ﬁ%h%h%@6
h (p<0.05). = 512SEWE, 120 %VO,max D # 2
E— F@—O%)%i@BOV%Mﬂ%ﬁ@@M&

i’%‘lﬁl*)bfr“~iﬁ§%t DN A TR IEDAHBIEI (RS
AL (r=10.95), (09 % MR TR F—
HHEEOEIG & DM ﬁiaﬁ@w&ﬁﬁﬂwwbm
7= (r=-0.88).

V. £ 2

AWFZE TIEEH L NOVITEN /2 800m & > F— &%
$12, 800m i H D EBIREE LT L 120 % VO,max $0
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KBWT1HMEEEGIE, EFhORBEES L
MR S L% ) F— W B BOAGH £ SE & L Tl
L7z, ZOfE%, SE&800mE/NT +—< > & & D
VA S HBEERIERD s o . T DR E
LT, #Ba#ic & > T120%V0,max 8 E O A ¥ —
ROWKRESBIRS7Z ENHERIN D,

SE13120 %VO,max® i Z ¥ — K 3 & 1120 %
VO,max E 7 H Ol FEE T %)L F— B & & ol
HEBIEOHBBIRMNAD 5N ENSG, EHnER
E— RCET LT > —IF SR EE T )L ¥
BEAEML, ZTOERESENESEEELLND.
120%VOmax DEAE — ROMFICAE A EEE K
19 VO,max & SE & ORI A 5 72 1F O AR B B 1% 3 28
HENFEIEDIDRMELFL TN,

SEIZRE & OMICE E A DMBEBGRARD 5
7. DF0, AURFELEZTML TVWDHICHEDS5
¥, BmAT (RE) E#HRA (SE) TR 2RI
THY, ME UL D TR E T & /2o 0]
AetkAid 2. REZFAMIT 208, EB)SRE £ /213 4E X
E— R&fi—9 5. AR TIIREZ%EICL> TH

fili L 7245, SEld Tanji et al. (2017) Z&HZR1HI1CT
L. 20D AEEMRENICE > TR L 2 &
AE— ROEWIHT 2EBNRKE I8z EHEERS
N5, GHBIISEZFE—EAE—RIZTIHMEL, =D
HRMEZERGTT 20 NH 5.

V. &

8

120%VO0,max O£ A £ — Riz X - Tl L 72 SE1Z
B00mE/NT +—< > A EHESHBERRAZED 51
ainoiz. TOERELT, #HEHREICL S TEX
E—REHRELERED, F2F—ICXo>TEAE—R
MRESEBE oI ENFTENS.

SE K

Tanji, E, Shirai, Y., Tsuji, T., Shimazu, W, and Nabekura, Y. (2017)
Relation between 1,500-m running performance and running
economy during high-intensity running in well-trained
distance runners. The Journal of Physical Fitness and Sports
Medicine, 6: 41-48.
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TROWOTYEA, XTI NI ELH|ETETHER
ATLUTZ.

FOXOBEEIT, MDY 5 TF—LDCIEEE
EHEWELE PLYRNAZXE2H55720DTT
M, TORENRIETHWETESLHDT, HHMN
SETHEMRLIZZEDBNENPEMNICET 20T
L7z, DL DETHEZECL, YTRNAZ22H5
SEDITRVELRE. BERWMIZIE [BRNy—2] %
BATHE 2R IEN—FRENSDETY. 4FTIE
fibEZTIC [FRicEAREIREINTS0] <500l
MEZTNWERATLEZ LAL BRI ZENSI
A MBRNY =2 2D/ AEDYE] [FDDITHh
W HA] &, B OBEMNHMESIEEE L T\
FEEULR i, CHEFIT R TERET 2EF
ZHIET] LWOHEDF-TWELAE HREED
NTHE EZhho7z0TTY, EHWICZEDOLD
BEEZSONS N [H DWW DN TIHHET
ELBEFIZROZN] E-RSKSITRDELL. ClE
HENS OIFEZEZTIED T 1ERITE, Dt
AT, FPECTNOIOEFIIHB O ENTER
L7z LaLl, AR ToOREIZEETIINZA 16
IEEDTULE. INETOEBREAERNZN S
DT, HOEMIITELHFICITEN>/ZDTT

M, TOTRHRVWHFIZEA S LATIZEHHDE
Liz. 20K, BEATEONZZOAD S BITH
L, TOHBLLBEENSTITYURSY—FT 5D
FOITHOMATNEL .

BB DOERIS, MAEKR, CHREEMNS O
BRZTONDRFZERCKX L2 @k Sk L
T, BRNY =2 OE &, B0 RWEEEEN 2D
TW<SHEEZETLTMOMATHERLED, X
WWHWEFCBEOUNE, WFoHFEHRLZST
SITATTLES ZEnkE L. CHRERICHEY
ZZTBHEDITHoTHE 45T, BROMIKENS
DELEZDTEEBERLE L. 2w, HED
BABHIEITULELE ZNETIE, FWIEHL WA
HFEICESTHRULIDEWEIFI TSIy 2>
TWhxLZ& L2L, B TOHAHEFHERLSTN
KT T2 o7y MCEX, BROENbZD I Ty
R TR2RETL—ITAELE L. ZOMRIEZT <
ZHN, BEORFEOEFERETHOMANEEE S
ZREBLUELZ. HERTIE, 2ERSTRXXH8UE
ICADET IV RY T —ADHGERNGF SN ET.
CHREHLISIZBMLELI EE>TNEDT, &
WME/THORIICTZ ) —TE5REITH LA
#, IO TOEBARZRRL XL D& £<0
ERARZORBRERMD L DI XL

V. #bVIC

T AN EMRGEUIAER, AR L N)VITET
B EMTERERZ, [HENm ETDRN5EE
HLoaw] [z B L =B egstm] [
MM TOPDCAY A ZIIVDENE] D3 mdbdEELL
Nz, 5% INSOERIIDNWTHENERET> T
WEZW,
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I BRI E

EE % O I LRI L2 E)

g &R - S REEER) O

INT %= VA & QB
TG S

I. F

FERERT - mIRESEEREO TRV F— B2 MmEd %
®IT, TIE TICHEENE O K i FLER R S HIE
ENTE. —HT, EEREO R M A LRI &5
IKFfH] - R R R DN T + — < > A DR OHHBIB R D
AEIZDOWTH — LRGN TWan. %17t
KTIE, B - SRED MLy RIIVETRICERK
M APPSR & 722 X CORMICIIEAZE N D B 2 &
ZHE L TWwb (Fujitsuka et al., 1982). L2 L7aA
5, KR - SR EE R O M FLER IR O A L ERE
DEANZEZEEZERL, TxIILF—RB#IOVTHRF L
WFZEIE AT,

$/z, R - SURESEBIRG I EITEME T2 R
IR S NS ABRIIABEGHEIREAMCT4ICE > T, 1L
At E N e T2 EERL, AEEHEAMCTL 24
LCOMvREHffi oI ha> RU 708
TR ICHL D A ENEALFIH =315 (Brooks, 2000;
Bonen, 2001). Z® Z &N SABEMEATZT Tl < 2
ik DB STEFM Z T 2 0 EENRR I N 5.

AW T, FMEREED X UABRZEOB SN 5
MR - o o T ) O L I A 2 R E BTG 5 2 L 2
ML EHMELR.

0. 7 &

1. #ERE

WF7E 1 CTiE, Kok bgiboRT22 4 GUpEstE# 14
%, MRIEREEH 8 4) EXRICHERETO L. A
2 T, RFPHEHEFHET 6 A2 0 RICEREITS
oo AW, REREMEEEZBEROKRESGT
Fhi SNz,

2. EEhEER

781 Tid, BHARNX—ZABHITE S 400m & 1 L
~Z A7)V (400mTT) ZEfEi L 7z. 400mTT D & Fi
BLU05, 1, 2, 3, 4,5, 7, 100 B ITHRILZ 1T W,
I AL R 2 I E L 7.

e 2 Tld, R—ABDOHEEZEL D, T >
TF—=hrTANEERLE. U1 25— T X NORIE
IR 1 ERIGR DA E T ALELIR ERIE 2K L7z

3. BRAE

400m DI ERE (m/s) 2/87 + —< > A DIRE
ELlk Fhk AT =T ARMRIINT—A—
% — (PowerTap, CycleOps, U.S.A.) Z AW TEEH D
INT — (W) 260Hz CEHEIL, EHNRT —fE 2 )N
T A= CADREE L/ oK AL g E
(PBLC, mmol/]) ##.FEpEEEDIRIEE L. 400mzE
DER 057%) »oMPALBBEDE MR T Z
h—="1272% X TOWINEZ T QAT LR TR 2 &
2L 0 AR B E S = (RIBLC, mmol/l/min) %
BHL, AMEAHEEORES L. #iid 2200
IR A D if Hp L 3 S 3E & Y 1 mmol/1 % T Rl /=
K, TORIBEORRE“TIh—" EERLL.

4. HrEtinze

2 D07 ) —THIDEDZEIZ DN THRET BRI,
tEZRTS 2. 2 DOLEK ORI DWW THAT
LT, 7Y OHBRBOBE 21T /2. MBI
O—FREEFROEE ST IO THRET SERIC, 3%
SEGHTE AW, 2 TOMITFEEE L EERE TR
U7, MetOBEEKAEITS B AmE L.

1) HEUREER B & AL ER

Graduate School of Arts and Sciences, The University of Tokyo
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m #R-Z28

1. %1

400mTT fff 2 O ifiL 7 L B I B 28 Bh B 2 X 11T 7R
9. PBLCICDOWTHBTEERZZIA SN2
7e. F7z, PBLC & X783 E ORI IS AHEI B %
RO NNz, TNHDRENS, fERNSH
W5INTWSPBLCIIERERT - r&ra@ B &I O %)L
F— BN 2 REFM T 2EEE L TILTLBH
N TIRWAIREMEDY /R E Nz, —F C, RIBLCIZH K
Bt EE R MLED) ICBWTHEEREES S#H) Ikt
REZICEBETH> 7= (p<0.05). ZDZ &1L, TEH)
HBOABEHEHRE BT L2MEHMOEZREZEL TW
5. Sef7HtgE (Denadai and Higino, 2004) \IZH W TDH
R BEEEE B IR KD DEALBR R (R
HY) RN FTREMEAVR S 1T %, RIBLC & FE¥E#
EORIZIE, SHBXIUMLELBHITHERERIEDMHE
MRS N (M2). 2o &5, RIBLCIEZE

1 400m 47 E R O L Hh AL IR AL B s

2 400m 4 7R O O i pLEG L R HE R &
SR & OBt

el - =R E B O T 3L F—MEE N 23T 5
FLWIEELARD 25t /RE Nz RIBLC &
S E OABIBRICBNT, —RERRX o=
FHMICENED S NRho . — AT, —REkEX
DUFITOW TR HEMICERERENZD SN L
Mo T, SEEBLVOMLED R ENIFE O E =13 Rk
Th5), MLEO—KHEFEXII LA 7 FL TN
HZEMRINTVWD (M2). ZOZENn5, RIBLC
&Y O BRI © Fl H i1 & T & 5 AlRE
PEAVRIE S N7z,

2. W2

TA 27— T X MO MR AL BRIRE A i E
3R, WFIE 21BN TIIPBLC &N T —
i, BXURIBLC & NV)NT — 1l ORI H 7B
BRIIEED s a7, 981 Tld, 50BRIFED
EEE) TdH % 400mTT 2 #er ¥ O H 72X — ABL 77
THEfEL /2. —HT, W2 TRER—ARS ORMO
BV TA 27— T A MEEML =, %1
LHrSE 2 TIHEBR X — AF Sy DENICK D LT
U b FBEDREENE S NRh >l fEENE 2 51
%, F/o, W - mRELERIRF T3 OER) D )]
0-20M13 &) ITHEEMEEMEFEITE Z D (Greenhaff
and Timmons, 1988), E#&H IR T RILF—
FEENEMIZERD ZENAS N TWS (Medbg and
Tabata, 1993). L 7=2-> 7T, MK - mifEEE 0E
Bk R <721 E, AR CEA I N
Bz AT U, DB AR 7 S 1L U A
HI 2R OBEEENEL, EERFHE O K 400mTT
TOAMBERRN R S NIzt H 5. SO
TIZRR 2 EER P X — 2R OB 2 HHNTE 5
RHREHT DI ENKRDEND.

3 UA 2T —bT A MEIRO M P AR A LR
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23 3k
Brooks GA. 2000. Intra- and extra-cellular lactate shuttles. Med
Sci Sports Exerc 32: 790-799.

Bonen A. 2001. The expression of lactate transporters (MCT1 and
MCT4) in heart and muscle. Eur J Appl Physiol 86: 6-11.
Denadai BS and Higino WP. 2004. Effect of the passive recovery

period on the lactate minimum speed in sprinters and endur-
ance runners. J Sci Med Sport 7: 488-496.
Fujitsuka N, Yamamoto T, Ohkuwa T, Saito M and Miyamura M.

1982. Peak blood lactate after short periods of maximal tread-
mill running. Eur J Appl Physiol 48: 289-296.

Greenhaff PL and Timmons JA. 1998. Interaction between aerobic
and anaerobic metabolism during intense muscle contraction.
Exer Sport Sci Rev 26: 1-30.

Medbg JI and Tabata I. 1993. Anaerobic energy release in working
muscle during 30 s to 3 min of exhausting bicycling. J Appl
Physiol 75: 1654-1660.
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FEFHTIDNES ERORIZBEHT D7 AR Y ME

BT

aes
I. 8=

E SR ET Y NI BREDERITBWT, &
WINT =X AZEGET 220103, FRKIZBNT
R KR ERNERBE T HENVIBETHD. ZD
HEE, HIDNL B EATDHE (Rate of force development,
LR [RFD] EBET) 12> TEEILTES (Maffuletti
et al,, 2016). RFDIZ, FFRIHIRZ < KE720) &
92677 (BT [EeARMifl &igd) &id, HHY -
fREIFRER DR /25 2 & (Follnad et al., 2014) <°[7]
Chb—Z2F%2%EHmLHETHRFD &K
MR DEERT I ENHETN TS (de Oliveira
etal, 2013). IN5DIEMNS, bL—Z2TEKB
BIZBIFHRFD Z WY AA L POERIZE > T
BETEO TR N2 X 0FICItET S22 &0 TES
LEZOND. TEAAL NOEMIZIE, EEREET
LZREDDOHN ST A A > MY 23 MIHE %
BIRL, TOREEHMT 572D HIELFET D0
BENRH D, FITAMIEIE, TEAAY MRFICHWS
RFD OFFfEH ZRET D Z & (WFE 1), HE@ED
BEZHNT 50 R EEFHEEHBICERT 2 2
& WHE2) zHME L 7.

0. K1

1. A&

BFRFET AU — 1004 % M RITHERED F
Ly 7 7L AdEEEEmL - (7FiEh, 2018). ek
SN ) — R S AT 2 2T, IS
AN 5250 ms TP 25 ms ZEDRIFRICHB T2 0k
HETdh 5 ARFD (Folland et al., 2014), J7—FEReH
2 RERE R 53 U 72 B8 D B KAl T db 5 Max RFD (Mirkov
et al., 2004), JJFEIEBAGARLICHIO T EAT 0 LAF
2725 RO D% ZUCE L 2RI TR LU 72l T

YN

& % Average RFD (Mirkov et al., 2004), 77— FFfijiH
RO F KA T % Peak force lICMA T, BEDEo7-2
XD ARFD O Z N R/NIIR DR R % T LA 7R A
>hEL, TUATRA D NURDF,, N HRD -1
RENFEAROMEETH S Early RFD &, TLA 7 RA
> N D Flipe 0 53R D72 1 RENFEAROEE TH S
Late RFD 2R H L 7=.

2. BRbLUuER

Kg 2 K 2 DFJDNLE EY0 % 5l 9% ARFD & Max
RFD, Average RFD, Early RFD, Late RFD, Peak
forcezNFNEDEBZMFALEZ (K1), ZOk:
R, & TICHRREOHBBERAGED 5 /=A%, FHE
REDOKRES (BIHROIRE 5 Cohen, 1988) 135725 T
Wiz, MHERKOKREI NS ERFDOE#MIZTONT
¥istd % &, Max RFD 3 & O'Early RFD & ) B
£#125 ms £ TOD ARFD & O HI B R E YK & 72/l
(r>0.7) ZmRL7. %7z, Max RFD & Early RFD O[]
DOAHBMREC IR TR Z /M (r= 0.978) 2R L 7=,
Max RFD O H BRI, 6724 ms TH D —h
T, Early RFDIZHEEBGENST LAV RA 2 CF
B A 125 240 ms) EFTOHRBXBETHS. K
125 ms DLRG D 3 DL H LAY D 2RI 32 B) {15 B <705 B)
BALH 720 DCETORHE, &1 7 1R R 72
EOBEBENE NI EDVRBIN TS (Follnd et al.,
2014). D%V, Max RFD & Early REDIZ D315 -
MNORT¥EFBEZRLUEZRFDTH O, HELAZEKOD
HEBEZITTWD EEZENS. 351, kTt
AAY D0, FEEHROEENEETH
%. ZZ°C, Max RFD & Early RFDD S5 EL 650 %
BEBINL THWDIHEND 5.

Late RFD 3 & U Peak force & 125 ms LA D 4 RFD
EOMOHBEBRENKERME r>07) ZR_0UE K
125ms LAE D ARFDIIER KR D E w275 2 &

D SR F AR SRR

University of Tsukuba, Comprehensive human sciences
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T BXHDARFD &2DMOIIETHH L zHE & OB %

MEATZE T SN TS (Follnd et al,, 2014). T
UTx LT, Late REDIE, T LAZHRA > b5 250 ms
RERDNDAULE ENDREERLTWS, £z, Peak
force ldmAM N ZEWT DFHETH D (Mirkov et al.,
2004). DX, Late RFD & Peak force ® £k & B2 X
MEBIL TW 29Iz, W#FIZHBT % ARFD & O
BEREOHEBHENUL TWwbd EEZLEND. LiL,
Late RFD &, JFE#EBAAAZN 5 250 ms ETORFD TH
%—7 T, Peak forceld 250 ms ARFIZFEfHE X N7z 1D
RARMEZRLTWD. JR#EE SR REIC & -
TRFDORELERPLELT LI L EHEET 5 &
Late RED & DN 6 BN D )5 &2 /R 9 fH, Peak
force Z# DR AME Z /R 9l & U TN FFAL S % o4
ENHBHEEZSND.

Average RFD I, FIH#HIPHN T OILE EOY0 /4
RICKT, #BERmEBEAEL TWDIENS, NI
FEBANAT. 125 ms £ TD ARFD & Average RFD & D
BE f% % A% Max RFD <> Early RFD & Late RFD <> Peak
force DRI THER L TWAH EEZLNS. ZDT L
N5, Average REDIZ /DN B BN D &k ZE Rl &
U CEBNZ 39 2 2 B VRS S 3177

PlEDZ EMmS, 7EAAY MTHWSFHMEEE &
LU THDNE EA D Fi & Z 579 % Early RFD %
721¥Max RFD, #F: & % ##lid % Late RFD, #f{f
% 71l 9 % Average RFD, 1 D i Al % 7¥4fi 9”5 Peak
force # HHWAMENH D EEA BN,

m. WE2

RFED 23t NI BT 5 EE A 5N Dk Ltk

TEEEL04, RUEME1444, BREE2044, T E1144),
By =194, NL—=R—)L114%, NFI > h213
%, TZA 134, RE134) 2 SITHEREQH L v
JT7L B ERGEL - (KTFIED, 2018). Average
RFD, Early RFD, Late RFD, Peak force iZH1T %, &
KA f/ME, SEHEfER EE2HEFBEREE CSICENL
. BIEOT =4 Enid 5 &, SiHMiEEORES
M, BB EICERD, Peak force IZ#N % Hitil
H, Early RFDIZENSHHAE & WD K D &l
THE IR EAICHE TRBHEMENTFET 5 Z EAVRE
SN, S®IT, dREEmEEIcEmL, HIED
MREBE204ULICTHEITE>T, K%<
DA REZ B R L 2 E O WIEE ZER T
HILEFRECTHS.

Xk

Cohen, J. (1988) Statistical power analysis for the behavioral sci-
ences. Hillsdale, NJ: Lawrence Erlbaum.

de Oliveira, E B., Risotto, G. E, and Denadai, B. S. (2013) Are ear-
ly and late rate of force development differently influenced by
fast-velocity resistance training? Clin. Physiol. Funct. Imag-
ing. 33(4): 282-287.

Folland, J. P, Buckthorpe, M. W, and Hannah, R. (2014) Human
capacity for explosive force production: Neural and contractile
determinants. Scand. J. Med. Sci. Sports. 24: 894-906.

Maffiuletti, A. N., Aagaard, P, Blazevich, ]J. A., Folland, J., Tillin, N.,
and Duchateau, J. (2016) Rate of force development: physio-
logical and methodological considerations. Eur. J. Appl. Physi-
ol. 116 (6): 1097-1116.

B9 oK - i u - M dH ER - KBRS B% B
(2018) I/ SE BRI 35 1) 2 WRBEER M4 B8 J) DS v D
RIZHA D8, B LBERT 113 (2) : 21-28.
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IN—1 A MZBTFBERBIERIEDF 2T 0 7 ABFE
— REIHHNTEHBEBLIBEN—ZHNT —

EiERn Y

I.# 8§

PHEEOFEE SNIET D S AR—YEHICB W
Tld, fHEE —&#EH 1 27 )1 (Stretch-Shortening Cycle:
SSC) EE) & 1 S KR EEE N RITI N TnD 2 &
DHSNTNWD., TO, RERERTHEICSSCHE
BhaAsUIH, KOKRESIFRIRE NV - RV
RIS ELIENFENT - R EmD S
LTHEERERO D THDHEEZLND. FLld,
SSCHEFZFIHALZ ML —Z 2 T HETHDH T4 F
ARYZZZDONWT, RBREDTI1F AR 7 A
FETHOIN—YALANIERL, ZOIHTA X
DFXT 1 7 AMEEDZD N L —Z 2 TRRITDON
THGEL TE 7= (EiIED, 2017, 2018). N—Y1 X
R TCREFRG AT 28O RE S 2RI IEEE—
AN —DEIEHEIZE>TRES. N—0DH
BRI 2 E, EEEAMAITINA TKYE - $RiEHHAN
DERBIERT 572012, REAMICHEESNS ML
DME R BulEEENE L 6 ND. BT, N—0Dk
IMHWRT B L, N—DEEEHFINOEAFTIIH KT 2
Y, K- SHEAMANOARIIEEEZ RSN —
EHART/NESWEZDIZ, REHMEHEIND MUY
MEFLIBRWZ EMFRINDS. ZOXS7%k, A
PEOBFENWEHSNIT DI LTS IAF AN T A%
PR - GHMMICHEGET 5 ETEETH 5.

L HEERD - W R

T I TAMETE, RShDWTHEBZHRIEL
N—=z W=V 1 X MIBT B EBEREROF
T 7 AR BRI 2 2 2 AME L.

0. /5 &

MEFITY 7 b TR, BBk KO B R
HZEEMET S B T4 21 4 (i 1 20.50 £ 1.89years,
&K 1176 +0.0om, {KE : 82.06 £19.89kg) TdH >
7o EBGREIIEEIE S (2018) LRIERIC, WHEFED
EHMS BCREEID 12N — % [EiE S 8 2 KEEE %
TV, WREFAICERT D& /N —D kT M A
-75° DALEICH S BEl & @i U -1, R RKREtE
DIZN—Z LS, ZOAEN180°ITET DM T
N—%#HIEIERZN—YA A NELE. ZORBZEE
BT BEIH2VITEENRRDS/N—5fEEHNT
EHL 7z, IN— DS DO BRIZ/N—2HHIN S 10°
DIE#ATUE - zidl, N—#&#kI 828N~
AV180° £ 10° A =it B3 I & L, ARhdoHh
ThRON—DOAEENEN G2 T RE Lz &
2 CIEE S 2.00m, E&10.00kgD/X— (BLF [NB]
LHET) 2HUEC, HEEEATIIN-—DERIZWK
IN— (BT [LB) &HE9) &2 4, KI&EZT
WN—IZEEZ A CEEE{ARSE/2/N— (LU [HB)
EWT) 224, FH5ADN—ZEHL = (Table 1).

Table 1 Using bars in this study

Bar Load L. 2
- Total mass (kg) Moment of inertia (kgm®)
Length (m)  Mass (kg) Distance from bar center (m)  Mass (kg)
NB 2.00 10.00 — — 10.00 3.33
2LB 2.83 10.00 - — 10.00 6.67
3LB 3.46 10.00 — — 10.00 10.00
2HB 2.00 10.00 0.80 2.60 X 2 15.21 6.67
3HB 2.00 10.00 0.80 5.21 X2 20.42 10.00

D SECRZERFE AR ERATER

Graduate School of Comprehensive Human Sciences, University of Tsukuba

2) BUEREEER
Faculty of Health and Sport Sciences, University of Tsukuba
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TRAVERA A Z10% (250Hz) BRUP T +—A T L —
b (1,000Hz) Z AW T 3 RITEEMT 21T, N—
BROERRIRIR O AEE, fEAME N0 b fICE
72 R AR ESIC BT BIRE NV BRI NV
INT —, {25 ML Y 2R 2 2 &Ik >TRIL
27 O RTD (Rate of torque development) Z5H L 7-.

M. EREIVER

IN—DERAHEE, KRBT - ML NT —
DK% A5 & (Table 2), /N— D K AHEEITE
HE—ALFOEREEBITHEIEKTFL, WTho
IBHbHBL O ARICKRELRAEEEZRLE. £,
IN— DB KA HE £ TORERM TIZLBAHB X D
AREIEWIEMREINSZ. 2O ENSLBTIE,
IN— D AR ENERR TR D REREIEL TS Z
ENvbng, ZHUCHLUT, AR LY - MLY
INT — DR KEIZLBEHBOMICAEENHED N
IR0 28, R RER ML ORERIMAOMETH B B
7 ORTD T, LBAHBL D AEICKEREZRL
TWwiz., L7A> 7T, LBIZHBIZHANTHRE R b
IV BERFE TR L 72729012, N— D KA HE £
TORERHNEHI N TWEZEZEZEND. N—Y
A A MZTBWTIIN— D[R A % Y] 0 8 2 2 BRIk
WML R ICSSCEE AYAE U A%, T D SSCHEHEIC
B B OIEMKIEDS Z UL D ORI, B
HIREEICIKET 5 Z ENHEIN TS (Aura and
Komi, 1986). ABEICHBWNWTH, /N—O[EE 1%

d—F 2 7W9E H3285 2 5, 275~276. FRR314E3H

PO A DI A EE R OEZRL TH
D, TOADKRKEIZILBOANHBELD HRKENS
7z (Table 2). L7z%>7C, LBIZHBZHWAHAE K
DB, KERIROADAEENRKE N, TRODEKE
RO MREENRE N EHEREIN, N
KO TSSCHEDINRAE XD, HWRTD DERSIT

BN EEZ N5,
PIEDOFERMNS, N—DEIHDNVIZHEEZHAS
BiN—Z2HWEEAIIBWTE, FEINLMLT -
VI NT —DERKREITENVNIZASNBZNEH DD,
SSCHEBI O RZ @D LD BWiREE ML ORTD %
HAHEDITIIEIZEASIEEN—Z2HWE I ENE
THBIEDRBEINZ. %13, BEEEEKRIE
TN—DFRAEICDODVTHRGF L TS T ENBET

H5.

X Wk

Aura, 0., and Komi, PV. (1986) Effects of prestretch intensity on

mechanical efficiency of positive work and on elastic behavior

of skeletal muscle in stretch-shortening cycle exercise. Int. J.
Sports Med., 7(3) * 137-143.
RN - M v
g — B A 7 )VIEB) & S KRR T 7 g XITH
JHRERD ] - XD —FEHRE KBTI 63 (2) 641
-657.

AR - AR - L

BHHHLR BB R R 2018)

B - I - v

(2017) fH5E — HEfH 1 27 )ViEE) & > 72 (Rep i T 7 54
AAREB L= TR ML —Z 2 TR
29 (2) : 129-142.

Table 2 Kinematic and kinetic data of bar twist in each bar

NB 2LB 3LB Differences Differences
2HB 3HB between LB and HB among the MOI
. . 499.17 = 65.20  427.74 + 56.08 2LB > 2HB NB > 2LB > 3LB
+
Maximal bar angular velocity (deg./s) 589.67 + 69.71 1740l L5882 40743 - 5160 LB > 3HB NB > 2HB > 3HB
. . . 0.52 + 0.88 0.60 = 0.09 LB < HB N<2<3
+
Time to maximal bar angular velocity (s) 0.45 £ 0.08 RN e (Main effect) (Main effect)
. . . 376.54 = 81.44 336.91 + 69.72 N>2>3
Maximal trunk-twist angular velocity (deg./s) 434.80 + 88.97 n.s. -
357.42 +99.78  323.22 +94.38 (Main effect)
.. . . -47.88 £47.14  -52.77 = 58.09 LB < HB
Minimal trunk-twist angular velocity (deg./s) -53.85 + 44.85 . n.s.
-39.59 £57.24 -33.75 *+ 36.08 (Main effect)
182.63 +52.71  187.64 = 51.52
Maximal trunk-twist torque (Nm) 174.45 + 52.89 n.s. N z 2>3
178.20 +51.04  187.95 + 51.33 (Main effect)
. . 322.17 £293.25  311.59 + 80.33
Maximal trunk-twist torque power (W) 334.65 £ 104.16 n.s. n.s.
307.80 +=93.74  298.23 + 72.00
666.62 = 256.64 583.04 + 256.82 LB > HB N>3
+
Rate of torque development (Nm/s) 756.81 £ 256.15 798,09 % 34143 526.23 & 219.50 (Main effect) (Main effect)
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