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Effects of an antero-posterior movement of trunk on lower joint
torques during lateral jump

Kiyotaka Motoyamal), Hirofumi Kintaka”, Takashi Wataya® , Naoki Toyota”,
Daijiro Abe", Hidetsugu Nishizono" and Hiroo Takahashi”

Abstract

This study compared biomechanical parameters during lateral jump (L]J) with and without an antero-posterior trunk move-

ment in 13 young males. We evaluated whether each individual participant appropriately performed L] with and without an

antero-posterior trunk movement using inverse dynamics technique. Compared to L] with antero-posterior trunk movement,

changes in the torso angle was significantly greater during L] without antero-posterior trunk movement, indicating that the

participants appropriately distinguished between with and without counter movement on average. Hip joint extension torque

during LJ with an antero-posterior trunk movement was significantly greater than that without an antero-posterior trunk move-

ment. Difference of height of the center of mass significantly affected jump height, even when equivalent force generation was

conducted. These results indicate that a slight difference of the mechanical form is likely to yield significantly different lower

body joint torques, suggesting that a slight difference of the mechanical form would be one of the factors explaining individual

variations of the training effect in the mid- to long-term.

Key words: torso angle, training exercise, Biomechanics
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*®4 ATv77iE, EvFOFER
H OH KENA D L) KEMEL L] A EERE

A5y 7 (m)  1.24x0.11 1.20x0.09  P<0.05
Yy (Hz)  092+0.09 0.96+0.06  P<0.05
C. HmERA

Mo ) DFERER 22 L& K 4 © ANC/R L7z, Hui
BT, HRmio4hz @ L CKEA ) LJIEK
B L L) &R LTS ISR AR R L. F 72, MR
TohFE (M4A2) 2BWTIIEIA Y L] 13X L
L LB L THEICHEWEZ/R L7z (P<0.05).

D. THxBI&Ei bILY

e O RBAET b v 7 ORI 2 L2 X 4 @ BLIZ
R L7z SR O R BB N v 2 3 REA ) L] o
RO bV 2 ASRENE L L] & IR L CHBICKE &
fii (1.264%) %/Tl/t (P<0.05). 7% 3B, HxEQ'E’ﬁI\)D?@
A (M 4B2) 128 T4t Tadv e
Nehoiz.

I O WEBIEN bV 7 OREREN % 2L 2 K4 © CLIZ
SR L7z, EHUR TR O KR OB I B\ CEI RS
M EAVNE L, BEBE b v 2 o ik (M4C2) 128

TIEM B ERA S ICH B R EDRD SN o 7.

B o R BIE bV 2 ORI 22 2 L% X 4 @ D1IC
L 7e. BRI O R L BIERE v 7 S CEh L L)
EHBR L TAHRICEWEZ /R L (P<0.05), R MV
7Ok (M4D2) I2BWTHKEA Y L] A3 B
LLJ L CHEICEHWEZR L (P<0.05).

535%  H 15

SH3ELA

V. & =

A. BENDRE

RiFZE1E, Ex E LTOLJICBWT, KBOFH I
% B % R 2 D0 OE A TR - v 2 1R F
THEERIE L. M3DA2TRENS LS 12, KB
D L] O EOEN I ENEL L] & L THEIS
KEDST LMD, EBROBINHHHERHE 2 #Y)12
BITTERE VRS,

A TR AT v IR U TIEm s ek of Bk
MROOLNTz (FR4) B, ZOEGEEL/Z1.2m 120 L
T0.043m (3.6%) THH, BEERIT LOFEHM (FER
Eii LORK) THLHEEZEZONL. F2, YO XA
LTI, BERR (BXOEYF) KBV TKEA
D LJ 121099+99msec (0.92+0.09Hz), X &M L L] i&
1047+67msec (0.96+0.06Hz) T» 0, il FoFHEAE
RO HN (K3, 4) B, 1454720 OFEER D=
F22[TH Y, AT v T L R BIVEEIT EORFR S
P (EBER EOBRR) ThreEZbNL. LarLli
A5, EOEICELUTE, KEVA Y L] OfiRE o BE.05
PREMEL L] SR L CEEA R Lz (3B, F72,
PR O F SIS B W CH R B ER A S TR
FEDSRD ST, MR CREE ) L] 25F EICE W E
ZRL7Z (R3C1, C2). InooiFix, XEFD L)
EREML L] SR L CRCBBEL TWwa 2 &2 B
THELHI, KEOBWYICILEREZIT) T LICE-
THREES 2 720 ONEIX B O KB 5 2 5 BifEkk
KTHHZL2RL TS, DF ) EfEROENHE
RO SN2 L 2 ERT 5. RSB
TEERERH OB EEPE L2 81, FRICRIFTE
BHAMIIBOTOBHERABCEVIELLTWE I L%
HRT A, F 7o, KEPA D L] L L) &L,
BHBMOREH 2, WERMORMAE, -7 (&
3). 512, BESICBWTHREA Y L] Ol AE»
72, LD RELIEHEFARMTEITT S E25T
&7

DlloffRe LT, KBAY L] & KB L L] 12134k
BOBRYIZL D XEOFHOENKELZ. 2%, 2
DOEERR LD VTIIZBWTH AN TEBT 5 &
ICHORL7ZE LT A B, HMTE Cwinam st
(BRI ) ICAERPELTWS Z EREERMIR SN
(M3, £3, £4). Z0k) Lz RUHEARRLRS
&, ML=V 7 RRICEKREEZ AL S IR
WTHY, EPLEMEOENOEAELQL, ML—=
TRROMAEREE TS 2 BRI 0155 2 & &30
FTRETIELRWES ) D
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ROMBER, C1: BB ML OHKER, C2: REMBE ML IJOANBADER, D1 BERHE ML OER,

D2 : BRIEERE ML Y DRATEDER
* IHEHIOA AR B X OUHH &R L7z

B. 4AB#OEYICEZREEEDFEICKDNFEN

KEDEL

KESAE ) LIS L L] IR L CABICRE ol
M ZEFEL (KM4AD), AT ONFEIIBNTH
KEA ) L] BN L L] & I L CHBEICK & 2l
Aooh: (M4A2). ZofiiE, TEBRTICBWT
BB A Bk O H TR S 25 HER L CHRRATKR & K 72
5 ETHBEEIEL &b v #Hify (Bobbert et al.,
1996) %CFFL7-.

AT v MEBEDOR Y — b5 1ARBIZBIT 58
KEf13130msec HETH 25 (fRH - 4, 2004) DIZxf

LC, AW BEREET TIEEmRH (XEA D
L] : 845+96msec, KB L L : 885+75msec) (XIEH IZ
Rwewr b, 72, EEBRCIIKS 2B 2 #5T
L7120 RVHERICh o TRELRNEERERTLZ L
ZEEAEE L, € OEE)ZEATRH13500-1000msec T @
% (I, 1983). 2% v, LJdk& L hFzE5T5
Wi HRICE L2 L —= e ER NS, ZORR
1% Komi (1986) #25#iii L= K ) & FH 3 5 720 12 %
3 % W % #9500-1000msec T 5 &\ ) R E FE L
R\,

BRI NV 7 12 B W CId B E R, BEHERTICE
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WCKENE L L] 25BN A ) L) &L TR & R b
Vo ERSE L7 (M4B1) 2%, HMFim B wTid
KB D L] 28K EhE L L] & bl U TR & 7 B B i

MV %3 L7 (K4B1). ZOMKL7RHROER
ELT, REOBVICL D REIOFEIHELTnE L
Zzoh, XEAD L] IZEEEL L] LU T, WEb
A7 RSB CTHR, BHEZTI>206THE. 2F D,
B X 2 AR OWINARERe I T b, - AR
DONAERZZFIZHES T, M BRI B Vv 2 %
BEIRLIEEFEMIILTVE LV DL (EHHITD,
2004). NS OEERROMED T & - C, B
e bV 2 SEHMAKRE CER Y, BRIET26% b 07
PELTWDE I EE2IJIFWFN ORI TE -2 L
FHICAHBELZMAEVZ S, B, BREEHMEICIZNL
A MY T ARKEHOBGARE V. S5 IHE R
OHBEIZBVTRE R EBSMME MV 25 L2 8
ERET 5 L ARG 2> S S DGR 1280 0 Brb B B
WCEWHREEZ T 72 E 200, ks ALV —%f
I HIH L 72 Stretch Shortening Cycle (SSC) EB) o4
e —HLTnwB I LIVREN (K4B1).

ENA Y L] o & B b v 7 138 1R I A S
HEMTERTIC 2 CRBIEL L] X Y K& R WRETH -
7z (0 4D1). B2 S 2 RERIZ I ISHE L Tw
L7230, BRI BRI THIR KO 0B E L Y
Mz A, %0, REEEKE MV 2 OBRIZE VB
WSS 2 RESENTHD LR 5.

W S DT BN TREVAE Y L] KB L L] &
HBLTHBICKRE 2 fizR L7 (K4A2). 20—F
T, JOML ==V 7L LTOHWTD 5 MR
Vo7 O IF B TEIVERR S A B 2 205500
ShZdrorz (M4B2). L]0k 2BkELEHTIX,
WS BAE 2 R &8 B 2 & TEAR R SR 5 Bk
STV, BEFORE R, W2 HEHE S
% FIEBIES by 7 3B &2 S L, RIS B,
Z L CHEBIE b v 7 OICH 5. X4B2, XM4C2, M4
D20 X 9 W BIEEE bV 2 o o AEESM:
BWOEPBOLNTBY, KEEHs I LIZLoTHDS
NDENS & o T, OB B b v o BB -
V7 X0 BRI bV 21k U CIEEER e e KT
LTWAIZEDRHLNE LT TRORERIE, MmN
o) (M4A2) RBEEME MV MR (K4
B2) O —EHEZRE o2 BNTHLEEZD
nas.

72, BB bV 2 o MR B TEIERG R I E
WS SN o7z (K4B2). ZoMBREOENI, #
WEEHE O (£ 3) 1T 2B REVEEZ LN,

435% 1o FN3E1A

B2, b kA (2006) 1ZREBIETE D by 2 A3 <
T LICEAMBEDOEE, DMV IAREVITZE, @
MV 7 ) S RIS R WIT E, OEBMERERIVIE WY
KEVWERRTNE, 2F ) RERMAAEOELE1HS
T2OWIEIBTLORER MV RLETIER L, BV E
MREHTHIE T2 b WREE W) 2 &Il % b, KA
D LY IEEEL L) &) Eatie s (R3), KEhA
D LJICBU 2 BBIET O R bV 7 SR B R T
WKIRHNTBY, FHRMICKERELE LToMhREIZNEL<
%% (K4Bl1, KM4B2). oY), FHEEZMEECLSH
DfsEE Lo IO MR (K4A2, K4B2, X
4C2, M4D2) REMIERH (£3), BLONZHEHET
LX) (K4Bl) OFEIZL-T, Wi OIEEAHE)
PEREUEN A EEDSTRD b —T, BREFH MV O
AR B ERA IS A Bl S v, —El%
NS o BN EEZ BN (M4A2, K4B2). fi
NFE vz LMo, SF )V EBRHHORKETDH
D, BERICEZENICEELGZLEREVZE. 20
—HT, ML= 7 OFRITHEEE LT TEREAT
B2 TR, Pz ARSEWI E bV kER %15
BEMEO—DTH L. BBEHME V7 IZB W TRAME
121326% b DEMPELTWAE I e S (M4B1), R
LEMERR O Ex 2 RISk Sz, bl —=
NE L I N R R NI L A E A

KO VI X 2 B & Fv7zdd, Rk i b
HMhHIEIE, REREFICEEERIZL0TIER V.
ARWFFETIEBRBIIICR & 2 e PAfI R bV 7 2 58 s ¢
HIEEEXLZKEAY L Tholzds, i LTE
g 2 B BAE PR bV 7 o RSP ARICE L CiljEh
MASMHHCHERESED LN 72 (K4B2).
DFD, BRI ZDMEEIFARECH- I LER
WLTWa., 20—JT, KBAY) L IZKEEL 1] 12
HRTHBICHCHERZEG L TWD. TOENO—
DL LT, NEFEELKEN WHKIIONX7 FY) A3
HELTWALEEZONL. W50 X ) R
BV ERR SR & ICHIE RO 2 N OVIZEOMTE %
FWVWTW722s, HHRE#ECHhE LA 3¢ 5B 72
T FhoBfEREREAIcB W T IER DR S b
W REOCMIEL D) HAFICAL AL (M5). £
DAVIIKEIAY L] KO KBEL L O KE VLD
Thsb. 2%, WBYTERR T 2 B B b v
7 &FERL T, KB ) L] 0T A5~z 4 v
¥— (Thbb, FBECHTIER) PR %DE
ETHIEEZELTAIENTERLEEZONS. &
B, BEEDE L BT R, P S RDE R & R
NFBLZANF—2RELTHILLARLTHA.
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WEARADAZ FAAEMIBIC—HT S

WERDD~Y FLHEMIBIC—ET 2

s ¥

»
vﬂ&‘ﬁ P {{ﬁ“. .AL,

XN REER:

WHERDDRY AL ELE Y SALBEAICXLD

L] #

f{&ﬁf

WHEIR DDA PADELL Y AECHEAICXLZ

M5 BEFRIXFREHBICHITIEDMEEHERANY MVOBEFRE (BB REBEY LI, TR K$HEL L)) HE
ERASBMBEEEFICEVTRIEL LI OMERNNY MLDEDMELXKEEFICALSD

C. AMARDRR

L] DM ZRETHERD—2>TH B AT v 7 (X
A Y L) 1.24=0.11m, KB #E L LJ : 1.20+0.09m),
¥y F (KA Y L] : 0.92+0.09Hz, JEHEL L : 0.96+
0.06Hz) 2B\ CEIWESFRICMEN R ESE L. Zh
WHEER L 2N 2=y areE2o050, 1
DAMBAT v TlE, Yo FOENPRENIC X - TEAL
T5 LR ORMESCITHER RIFT I ERHERL
TWa. EBEO ML —= U FTL O X 9 %% HhEE %
119 Y6, EEFEEA T 2 155 %30 & 25
VBN B Z EDIRIEE NI, FEEREICBIT A% 2N

LRRY, EEOMN -V FBITHYEN AR R
WL, EERECHET - PNy 2352 LI3ESTIE
v, L Lah s, BEEIEL /51 VK TR L
72 L CEBRZOBEAER L, HRRKRSELZ Lkt
SURETH B, EEYFEEF T P & B 2 g3
Hizo T, FEHMSAGRB 217 &2, FIIEL
TREMAERLLEEN DD LEZ LN,

V. £&&H

RIFFEIE L ICBWTHRBORE D 12X 2 KB#iEof
DS, TR bV 2 B EONFIERICRITTHER
WoEMITHZEZHME L. FETHL—= v 7%
ROMNEZE TFHIT 2 T80 2FR L 13
5 DK F Y1 R X BT BRGE T @?®Ebbléﬁ@%
FIA$% L] & B ZFH L% L] ONFNERDE
2 IERET L7z, ZoiEid

1. KBEA D LB L L) X 0 fkegf B D& 2)8

KEW,
2. FEVA D L EREE L L] X 0 R ics
WCE B EE bV 25 L 72,

3. FREONBHEET>HETY, BEOENI
L2 EOEB X OCWIEL I R7 MV F D%
FT, PRSI EEE RITL

PlEoze»s, M—0ExIZBWTY, FEMICHEE

MR ZBE LeuE, S50 (BB by
7) ’i‘éﬁi‘d—:té’k%ﬁf”“éht :h%@ﬁ’%%
EHMIC ML —= v 72kt L7235 M/—w/%c)ﬁ

A JIA%'%%%EE%%%—’EE:IO)—o&%K%hZo.

A
AREFZEIL LN EZE K2 KSU LM IE D H 0 b & 5
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Velocity-based Training (231} % B ELT R D
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Influence of differences in velocity loss in velocity-based training on muscle
function characteristics

Rikiya Sunakawa' and Minami Furugen?

Abstract

The purpose of this study was to compare the effects of velocity-based training (VBT) with different velocity losses allowed

in each set. The subjects were healthy male college students (N = 27) with training experience. The trainees were divided into

three groups, where, each session consisted of 12 sessions (2-3 sessions/week) with a protocol in which the velocity loss (VL)

was 10%, 20%, and 30% for group 1, 2 and 3, respectively. We found that, weight, calf and thigh girth, one repetition maximum

(1RM), squat maximum power, counter movement jump (CM]), and maximum anaerobic power had significantly improved in all

groups, but with no significant difference between the groups. The total work volume during the training period reduced in the

order of VL10 <VL20 <VL30. For rating of perceived exertion (RPE), VL10 was significantly lower than the other groups.

Therefore, VBT may be the training stimulus necessary for improving maximal muscle strength and muscle power with less

work than that required for other forms of training, and it allows users to control the effects of fatigue due to training.

Key words: training volume, power, fatigue, squat, number of repetitions

1. #

L DAR=YEFIZE ST, TOBEHMMEITRKD S
NBIRKGIRHNT — 2 EDBH I Lld, KT+ =<
AZPET S ETHO THEHELZEREZ RS, BIERMEH
(Alexander, 1989; Szymanski et al., 2007) D&% 53, +F
AGHEH (Denadai et al., 2017; Hicson, 1980) 1IZBW T3
HFHENTWD, ThH0FRNEZERT 7201213
F—N—t— FOFEMIIEIE, - MHRERII—EDHA
W52 5% ke s (A, 2014). SHET, LY R
7 YA ML == T ORRPRAEHNZE < ORFRIZL Y
HoMrzEnhTBy), HRWRIS LML —=r 7% gl
BIZAT) SETAE=Y D87 5 —= ¥ A FICEHKT

i

EBHEERA. LT, b NL—=v T TUus 7
2%, A4, W% by ML OKRERRE, BEZEO b
L—= YV TEBOBED» SR A RTTESRBINTE
(HEZAH, 2014). BIz1E, mBRKEZHWE L-%6
wkZ LEE (LUF, 1RM) O70~85% DHEMTT 8 ~12
BB L, £y FEOKREBEI0~0OMIZERET . KK
150 R Wi AT D] AT DT b [AARIC B4 R0 SAR 15
Zaryiru—nL, HETS PL—= Y FRRDRK
BB EHIT L= Y VER R EYNIRET B LD
HhH., ZOLHVIRAFY VAL == 7 TlE, IRM
YL, AHXEE & B 2 O HIYIC G b EE &
FAG % Yo LT % Percentage based training (2L
T, PBT) H—femy ke LTEMH SN, HEE

1) University of the Ryukyus Faculty of Education
2) Touyama Elementary School
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REEENOROLHER TN L=V 755 2 ENER
Thsb (HH, 2013).

JTAE, 2% L % JLiE & 37 % Velocity based training (2L
T, VBT) 25EH SN THBY, JEOEEFBN TH L
T HIETREGMRZ LTI LW HNE
72 o T\ % (Randell et al., 2011; Banyard et al., 2018).
VBT Tid, I TOEMTHEZ S LITRAH (~
0.3m/s), 717837 — (0.6~0.8m/s), EH/37— (0.8~
1.0m/s) 7 & EE & JLHE L 5 7o o B R AR I £ &
H 4 ZB8) S TIT 2 54585 %5 (Mann, 2017). Zh
D% FHEIIMHEE L =) =T KR a Y bPRT
VAFa—H—toFr/uy—%HuCEHlT S
ENTRTHY, FL—=y ZHhoNRT —RHEDE =
VT hoa—F Y TOEMECHESTHIENER
5 Tw3% (Jovanovié and Flanagan, 2014).

LIVZAZ VAL == 2BV THEEREICERL
72BFZE T, 7HOIF S —EFENRICPNL—= VT
EhEHON—NVHEEZ ) T VI AL LA TT 4= Ny 7
L7260, BRERAE )RR E B IC K & 2 e T 2
EERHLNIZL TS (Randell et al., 2011). F72, ¥ v
7 — BT RICVBT 24 A L7, BRBERE ) o9t
HEPAHEICH ELTEY, FIZI0LDET THHE T
HolzlHE L Twb (Gonzdlez et al,, 2015). X 512,
Fielding et al. (2002) 1%, Bt rdRICHEEROL Y
ALY YA ML=y 16HMB IR L 7R, KETT
I TN—=TLRIELT, THOLHE L X HEETO
MEY =7 X7 =GR ELZEHE LTS, &
D EHIWZAR=Y Y TORERERLIEEIEN B L i
WIZBWT VBT OX)RTER I N TW A, VBT I,
WL OPDON) = 3 YHPFAET B, BEAEDY;
G, BWE 5 HEHEIRNTE LAY B3N, BES
NHEDTFICR,EEBICEY R TT5, HHw
R E IR KE NS r — ATl 2 FLHE (1
FRABT 2720, Ly MECEESKERRAR %
HZENLHHEFICED LN MEER D EITD LV
PBE BRI S NS, T E TVBTIZRIT 2 T 5
WZOWTHA LRI R/ P TH LA, XY FTLAD
Ty MR S N7z iROR% BT L80% L ko
JET ML == 7 L72E, PN E CRAEE €5
XD DIRM IR AKEED LIZHHTH Y, Wbwb
[A—=N7 7 b OB EPATRICSR S T TRIE
T LI W E R Twa  (Padulo et al., 2012).
& 512, Parejaetal. (2017) 1%, 28 Bl DT & A%20%
ThL ==V 7 %2#T 358 (VL20) &, FHRIZ40%
(VL40) @ ML —= > 752 B L7458, 1RM R
BRI ASA BICHR L, RERNSHET 2 21330 5 h

435% 1o FN3E1A

otz LR _RTWA. AT, VL20i3 VL40 L ) b #&
EFEEPD R L, POBRTORLHEER Y V¥ —
A=T AV NI 7 (LT, CM]) OBEE»A RIS
MELZZEHRELTWS, 2F Y EM, HH vy ML
EV I AL FH R CEIINTE 1EKko PBT LIk L
VBT (&, M2 LR TR LML 32720,
E )R THERICE ORBL2 52562 N
WMFc&2THA)H. oL, BEAEOKFHRIIHET
L, REDTPIHERTEDD, ¥—Fy beT
%% L O THERCIK TR ORE, 5 WIdEAZED
WY, REEERIGDL %05 THAET 5720 VBT
DEYEB X OHMEEZRIET 2 1T, & 5ITEPEN
7 — 7 R ERT LB RO A,

Z ZTAMIZEIE, VBTIZHB ) 2 MR T ROk E ik
DENDS, HHHERRICH 2 2B OWTHLNICT 52
LEHME L7

o. /5 &

1. HERE

ARWF7EIE, HEMICEBEBELZALL Y AY Y X b
V== 2 T DR D W 0 T TR AE2TY (e
20.1x1.6i%, &E :171.3+5.7cm, K& : 63.2+4.6kg) %
WMgL Lz, 209 H, A2 7y MIRM Ofii % e T
BUZENELZWE I EBEL, ThENIHTOEEKZIR
%3207 )v—"7 (VLIO, VL20#, VL30#E) 124
FL72, AWFRIEALVY Y3 ESOBE %ML TITD
N, TRTOSMNB WS Z AL, DE7EEm oz,
TANTEROMRE, REBIOREEH, {7+ —L4F
Ity MCHET ST & T8 B X OVETHIC TT
v, EBRBNANOMEEZBEL L DR £z, EBRS
IMCFEE LB TH-> TOMEHM P THh I LHFIC L
DAEEWETE LI L2 EHML, EBRBINEIAF S
EZFRVE)ICRE L. WEBIO N —= v 7K
B B REMEORRICIE, BFFERBIICAE 3 % R
Wty — oIS & OPRERiS: & L, et
LTI ELEY) AT, RANOBRLZEUEL LS
W % FE s L7z,

2. AEERH SVOAESE
1) S

WEIZ VTS VAT, FRIZSREZ ATl
L, HEIIEMBE (2 —Z2F ¥ Y50V BC-622,
TANITA) % VTl L7z, KBRS & OF BRES o %
KEEPHIE A T v — &2 Hv, KBEEIERE T2 5 KRS
HMAI LR 2 A ZERIBBR 3 250%, N RRER I3 R A
T L3 S HRR 2 6 A 72 T IR O IEA230 % DAL IE % 71
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mE L7

2) 297 FO1RM H &UONT—AIE

IRM #lsgix, &4 K54 >~ (H2, 2011;Baechle and
Earle, 2002) 2V NA N—RT ¥ a Y CTRIBRED A
¥y A REEE L, BEBEEL LT, LeSHhidd
BfEokE, K& & TR &AM % £ TOME
L7 HEudEEEICTITY, 1y b HIZ30~
50%1RM T3 ~5[, #Hi\T2+t v FHIZ50~70%IRM
T2~3M T-72. 3ty FHRKEE, 1MHT2/TV,
2.5~10.0kg OHFLPHCTEA 2 i S &, 28 RICRK L7221
MRS EZIRM & L, sm/hHifnid25kg & L7z Bl
7ty MUNTHRT T2 X ICAMEHRHEL, £y MH
DIRBUTET OB EZR L TH b 35 REEL
7. o) =7 RYYa vy by AF2—%—(Gym
Aware Power Tool, Kinetic Performance Technologies) % Fj\»
T, B oFHER T (LUF, MF), ¥—=2#J1 (DY
PF), FH#pE (LUF, MV), ¥—27#E (LLF, PV),
T — (LUF, MP), ¥—=2,87— (LF, PP) %
FHEIL 720 F72, IRM Il O2ilEd & P37 —H3ix
KReELDEEZHM L, H&K/87 — & U THXE % 3P
L7z

3) CMJ AIE

CMJ OHIE R, Bk ARBEEZHFIBRL, HlEdHE
D —T N a R L7zN— (650g) %I IZHW7ZIRES
LB R KE N TOBEL L7z, 208, N—
BRPOHEN WX HEREL, ko #EE 2% i % i
J, TEHM)EEICHIET 2 & ) (ZhoR L7z, B
3mATV, BREER SRR & e 2R IR E L
INSOHBRY=T7RIYYa vy I VAT a—H—%
AWTHEL, 77— 7V OZENH 5 kS %R 7.

4) ZREBRKR/NT—AE

R X7 — OWHEITIE, HIERHLIIL T X — % — (Power
Max VI, COMBI) % W T, ZEBBEOEAMN%ZZNZEN10
B, 1208 OREZRATEIIRY ) v 7 REL,
KR FE ST —OREILZFHE L7, &d, RAER
FAT —OWEIZIRM J5E & 135 H I TITw, Al
b2 HU LoMkEE a7z,

5) XHEHRE

O L —= v Z BRI EBIEERE (DT,
RPE) ZIEI L7z, RPEXBIERNV 7 A — V& 5%
12, AR CIREBSEEOADFIITHLZ LD 1 ~
100108 RECTixE L, 1% [IERICHETH L], 10% [

WIZEDOW] LERLT

3. ==/ 7obkan

HEclEEN/zA 277y FMIRMOERB X UO% E
HEZBEIL, v4—3I0 7Ty 7 (2~3H x 2k
) 2BV, 2.5~5.0kg O i PHCEfif 2 By i L &5 1od
J5%0.6~0.7m/s OHPHIZ 2 5 & ) IR L 2. AR%EER
(&, HEMRTRORELWGET 5 LA oL % /)
LT B720, FAMEEZRLGIINT %5 —7
bEF 5 LHEEOHPM (0.6~0.8m/s) & S HICHEL
TO1m/s WICINE 2 X H ISR Z e L7z, A7
7y NEWEE, KRB & TR S Al B AL A&
KEFmEL, =Xy M)y ZEHTIE #HEELIS
O— )V L2055 2B RET TR L%, @Y% KB
B Ve KRB ToBLZ2H R L7z, VBT I, 32
DT N—T55F 2y NNOIRKZE FHEEZ100% & L,
Y 7 %8 E RO T RO M2 10% (LLUF, VLIO
), 20% (LLF, VL20%#), 30% (LLF, VL30#) &L,
PL—= UV 7HhiEEICBE LR EELE=S) v 7 L7 &
ML —= U FHECHRE S N T RO S5k
78t MERROE—7E0AMT, 20ty M
TELZ 1y FHTEAE2EY P HICAWETHRE
SN FAEOHPAS SO 2N E451E, R
WKIBLTROE Yy PSRRI T, PL—=v
7L, WMRBNTHELET L0, EHORELEEL
ty MOKBEEA R LS 3FHE L. Thbo b
L—=v 27, H2~3MoHET, 6TV, 120
bo—=vTYvvareli B, F—=U7H
PRk, 48~T2WEfiE L, BEBRFIZIE, ML —= v E
MENBFRHICMBOL Y AY VAN L=V 72T %
WEIIHRLZ:, ML= Y T ORBRER T 5720
WZapak L2l 2 b L—=> 741 (LU, Pre) B X
WL —=v 7% (LLF, Post) O35 X —% % Lk
L7z (K1).

4. frEtaig

FoNTT— 2 3T RTPSME = B FEATRL.
FWEHEB BT B HMB L OWER O 2o BREc
&, 2 BERGEGHT (B x B 2 v, REAER A
D ONYE T HAMERRERET L, REERAEE
THVWIBGEEREMET L, SHOML—= v 7 4a
KBIXOI 20 A 2 VDR T A — 5 OFEBHOEDK
T 1 BRGWAH 2 ATV, HEENRD b BE
i%, Bonferroni k12X 22 EILK A IT-72. &8, #Et
WER DA EE R 5 % Kl & L7z
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AR = #H5E

435% 1o FN3E1A

PrefilE

ro—=v47aobai

Postifll &

Z FEE06~0.7m/s
(65~75%1RMAE )
3wk, 3HLRE

CcMJ ™ VL10E#

BAEBER
AUL

Ty RO
* i AN10%
UEETL
=8 T

RYTyk | 48

1AM e 485

TyrRDOHA
35 H120%
LEETL
T

VL30E$ cMmJ

YA DA
& FE HY30%
LLEETL
58T

RAEMR
IXT—

RUTwbk | 48

485 1M e

2~3/38, 68, 12zviar
ro—=2 4 kR4 ~ 7285 R

K1 Pre-PostAlIEHE IV ML—=>F 7Ol

I # X

1. GRS

Pre-Post |2351) 2 S HRIEOLL 2 K 1 ITRT. 5k
IHTOFER, REAMEHIIRD NG o/, FERHR
Z MRt L7z, ARELE VLI0BE (61.7+4.4kg — 62.8+3.8kg),
VL20% (64.5+7.2kg —65.5+7.4kg), VL30# (62.7+6.7kg
—64.2+6.5kg) TH 1) Post A EIHIAL 72 (p<0.01).
KB A2 PH (& VLIORE (49.3+3.3cm —51.2+3.5cm),
VL20# (49.5+2.4cm —-52.4+2.8cm), VL30#
(49.4+3.2cm —53.1%3.3cm) T 1) Post 2SFEIIHIR L
72 (p<0.01). THEFREEPH X VL10%E (34.7+1.3cm —35.1
+1.4cm), VL20# (35.5+1.4cm —36.0+1.3cm), VL30#E
(35.1+1.6cm —35.4+2.0cm) T Y Post 25 EIZHI K L
= (p<0.01).

2. EhtReRE
1) AU7v MRM

21%, Pre-Post D227 7 v MRM OZfbERLzD
DT L. WO ORR, ZLHAEHIZRD 5N adho
o2, EREAEWE L7 Pre & L L T, Post 254
B ELTBY (p<0.01), Zh-Eh VLIOK (91.7+
11.5kg —99.2+12.0kg), VL20%# (91.7+12.7kg —102.2+
14.6kg), VL30% (96.1+19.7kg —107.5+21.7kg) T - 7-.

180
B Pre W Post
160

One-repetition maximum(kg)

VL10 VL20 VL30

#pC001 vs Pre

K2 R77v ~1RM DR

2) ATy hmKk/INT—

X 312 Pre-Post i2BIF B A7 T v s DIRK/INT —D%E
bR L7z B ofR, ZHAEMIZRO bk
Molzizd, FRIEEME L7z Pre & LKL T Post T
HEINT — O RH D BNz (p<0.01). 737 — DB
Kix, Zh2n VLIOEE (1039.1+180.0W —1178.6=139.1
W), VL20% (1063.1+179.9W —1180.8+117.0W), VL30
¥ (1007.4+221.5W —1182.3+206.0W) TH -7z, K
287 — ZEFEIE O MR EAT 1 Pre £%29% ~77%IRM (48.5
+14.4%1RM), Post %335% ~ 73%1RM (50.0+11.55%
IRM) O#iPH & 72 O a7 22 13380 S e b o 72,

3) CMJ
42 Pre-Post (1281} % CM] D kERE O Z L2 /R L
7o, T ORER, REAERIZRRD bk o 72720,

%1 Pre-Post DE{KIFHE

VL10(n=9) VL20(n=9) VL30(n=9)
Measurement item
Pre Post Pre Post Pre Post
Height (m) 1.72 £ 0.06 1.72 £ 0.06 1.72 £ 0.05 1.72 £ 0.05 1.70 = 0.07 1.70 £ 0.07
Body weight (kg) 61.7+ 4.4 62.8 = 3.8%* 645+ 72 65.5 + 7.4%* 62.7 £ 6.7 64.2 + 6.5%*
Girth thigh(cm) 493+33 51.2 £ 3.5%* 495+ 24 52.4 £ 2.8*%* 494 £32 53.1 £ 3.3**
measurements calf(cm) 347113 35.1 £ 1.4%* 3bbH+14 36.0 £ 1.3** 351+16 35.4 £ 2.0%*

**:p<0.01 vs Pre
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F AR & ME L7z VLIORE (0.479+0.041m —0.497+
0.042m), VL20# (0.482=0.046m — 0.519+0.052m),
VL30#E (0.504+0.056m —0.519+0.054m) &7 1), Pre &
Wi L C Post O BEBE S A3 ISR W EZ R L7z (p<
0.05).

4) RXEBRZ/NT—

5|2 Pre-Post IZ B 1) 2 ix KR FE /87 — DIRE O
ZALZ IR L7z, T ofER, KRR bhk
holzlzd, ERREMET L7z, VLIOHE (12.0£0.9W/
BW —-12.6+0.9W/BW), VL20%# (12.0+1.1W/BW —12.3
+0.9W/BW), VL30# (12.2+0.5W/BW —12.7+0.6W/
BW) &7, Pre & HH#& L T Post DfEAAH BIH 22>
7z (p<0.05).

2000.0 - ® Pre ®Post

1500.0 ~
1000.0 -

500.0 |

Squat maximum power(W)

0.0
VL10 VL20 VL30

#%p<001 vs Pre

K3 RI7v bmA/NT—DLEE

09 r

H Pre ® Post

0.8

0.7

CMJ height(m)

VL10 VL20 VL30

*p<0.05 vs Pre

K4 CMJ DL

200 m Pre ™ Post

50 r

Maximum anaerobic power(W/BW)

I
=3

VL10 VL20 VL30

#p<0.05 vs Pre

K5 BRAERKZ/NT—FELLOLLE

3. FL—Z2VJHAEFRDNT A —4

K2IF M= E2RKOFHNNT A= 4ty
YarvZiobb—=yrr—4%&1o0IrufA
JV (BLF, Micro-C) & LTE LD THS. MUTIC
8T X =5 LD E IR T .

1) BEEEOEL

ML —= 2 7 ek ER ik, VLI0H:A34.7+1.110],
VL20#£238.1£2.011, VL30#£2510.8+2.1M & %2 0, £ &
et g o5 g, VL30HE > VL20%E > VLIOHEDJECTH =
2% o 72 (p<0.01) (322). &HEIZBIF 5 Micro-C T &
O RAEMENL, VLIOHEA4.8+1.0/H —4.6+1.0M —4.6+1.0
M, VL20#EA37.4+2.0/] — 8.4+2.0M] —8.3+1.8[1, VL30%E
#39.7+1.9[A —11.4+2.0/H —11.5+2.0 & 7 1), VL20#f
(p<0.05) B X T'VL30H (p<0.01) ix Micro-C1 & 1) Micro-
C2& Micro-C3CTH B IR HAH ML 7z (M 6).

MM —= 7RI, by MEICER x KERHE R
WL, 12ty s yofitTtRlz. ML—=r 7 HHE
o s L—=>227mid, VLI0#:£%12.28+0.09t, VL20
#E£320.53+0.18t, VL30#£2529.00+£0.23t & 72 b, £ HElb
M E DOFE W, VL30HE > VL20%E > VLIOBEDNE CTH =12
FBWETH - 72 (p<0.01) (F2). K#IZBI) S Micro-C
TLro# ML —= v 7ait, VLI £33.92+0.13t —
4.13+0.05t —4.22+0.08t, VL20# £%6.00+0.14t —7.20+
0.11t —7.29+0.11t, VL30#E £%8.60+0.19t — 10.01£0.05t
—10.37+0.08t TdH -7z, VL20#E (p<0.01) I &£ U VL30
# (p<0.01) TiZ, Micro-Cl & [L# L Micro-C2& Micro-
C3ITHEIIWARLZ (X7).

2) EHREDEA

ML — = 7R3 E X, VLIOHE £70.65+
0.03m/s, VL20# #£%0.63+0.03m/s, VL30# #%0.61+
0.04m/s & 72 1), VLIOHE > VL20%#: > VL3OO NECTH =
WZEH o7z (p<0.01) (¥£2). Micro-C & & O35
HEDOEALE AL &, VLIOHE2%0.65+0.04m/s —0.65+

-4-VL10 -e-VL20 -m-VL30

14.0
12.0 *% **
I et u
P N X (20)
10.0 m-
(19) * *
~ (2.0)
6.0
A
&
4.0 (10) (0) )
2.0
0.0
Micro-C1 Micro-C2 Micro-C3

#4p<0.01, *:p<005 vs Micro-C1 (SD)

H6 /047N ITBRIERBDEL
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-4-VL10 -e-VL20 -m-VL30

12.0 -
*
*x
_______________ | |
10.0 - I a
-- (0.05)
= [~ o
< 80 f (0.19) " "
g
Ti (0.11) (0.11)
> 6.0
2 (0.14)
£
«© N R
4.0 F fAeeemmeemmmmmmmemneenes A
: (OABD (0.05) (0.08)
2.0
0.0
Micro-C1 Micro-C2 Micro-C3

#p001 vs Micro-C1 (D)

B7 /00 7VICHIIBREBEOEL

-4-VL10 --VL20 -m-VL30

0.69
0.67
2
E 065 Ao A
2 (0.04) ©003) Tt
s 0 e Tl 2 (0.03)
T‘g 0.63 - 003
o 0.03
B} oo (003)
= 061 F o
(0.04) (0.04)
0.59
0.0 T
Micro-C1 Micro-C2 Micro-C3

#:p<0.05 vs Micro-C1 (SD)

B8 I/O¥AIIICHITRELRENEL

0.03m/s — 0.63+0.03m/s, VL20# £%0.63+0.03m/s —
0.64= 0.04m/s —0.62=0.03m/s, VL30#:%%0.61+0.04m/s
-0.61 £0.04m/s —0.63=0.03m/s & 7= 0, VL30FEIZHB W
T, Micro-C1 & i L Micro-C3203 B Em Wl ETH o
72 (p<0.05) (X8).

3) FHNT—DEL

ML —= Y 7 eRof 8T — 1%, VLI0H: T867.4
+104.5W, VL20# T840.0+103.1W, VL30# <
834.1+139.3W & 72 b, VL30#ES & OF VL20#E & ) VL10
BPHABICKRERETH -7z (p<0.01) (F2). Micro-C
T L DR —iX, VLI0HEA842.3+106.0W —882.4+
99.7W —885.5+105.2W, VL20#: £3821.6+99.3W — 852.9
+104.5W —844.4+101.9W, VL30# 2%816.6 =135.0W —
822.5+143.3W —863.1+137.5W & 72 1), Micro- C1& KL
T, VLIO# T ¥ Micro-C2 (p<0.05) %%, VL20# T i
Micro-C2 & Micro-C3 (p<0.01) »%, VL30# Tl Micro-C3
(p<0.05) PHBEICEHWEZRLZ (M9).

4) FHESHREDEL

ML —=Y 7 4fk® RPE &, VLI0# T4.9+1.2, VL20
BET7.3x1.2, VL30BET7.520.8% 22 ), BERIICAH Z2D
R 57z (VL1I0<VL20, VL30, p<0.01) (3£2). Micro-C

-4-VL10 -e-VL20 -m-VL30
920.0
900.0 |
;_ _______________________________ A (1052)

880.0 e
-""109.7)

el *
860.0 | o _Movs
- 27T

(104.5) (101.9)

8100 | Goso AT

Mean power(W)

(143.3)

L (99.3)
820.0 (1350)

800.0 -

0.0 /(

Micro-C1 Micro-C2 Micro-C3

#0001, %:p<0.05 vs Micro-C1 (D)

9 I/OYAINIEFBZFEHNT—DEIL

-4-VL10 -e-VL20 -m-VL30
10.0

9.0 r
80 | (1.0) (0.9)

7.0
60 I
50 - e

RPE

A
4.0 r (1.1)
3.0
2.0 r
1.0 r

0.0

Micro-C1 Micro-C2 Micro-C3

(sD)

H10 I/0O0Y4 7ICETS RPE DE{L

Z & ® RPE » %1k i1, VLI0#E £55.2+1.3-4.8=1.1 -
4.6+1.1, VL20AEA%7.6+1.0-7.5%x1.3-6.9=1.3, VL30%f
B7.6+0.6-76x09-74x08& % ), T RXTOHET
Micro-C BIZ#EET 2 2213580 b e o 72 (1410).

V. £ =

1. BHEFEOEL

AWFZEIE, b L —= ¥ FHIRICB T 5 SRS % S
L7258, §XTOIZBWT, fRE, TH - KHEEE
PSP L—=V ZFRICHRICHR L7, — Wi L A
FUAML—Z Y FIIBWTHERE B E L6
70~85%1RM D E M T 8 ~12[l % #Hikkt v M EMid 5 =
EDRRETH B L ENTWDS (F-EITAH, 2014). A#f
ZEIZBWTIRM # EHBEMEL20E ML —= 7R A
WD 20 TH 72720, bL—= v ZHhoIEM %
IRM A TH B 205 HHl, PL—=Y7HIZY +—3
YTy TELT, A2 Ty FO%ERED0.6~0.7m/s
B EHAMERBLTV. Thid, BXZ65~
75%1RM @ 4 fif |2 #H 24 4 % (Jovanovi¢ and Flanagan,
2014). TNFTILLIHEHA SN TEZPBT L, 1RM % 2%
HICTHIEDPSHAD N L—= VEEZZBINICHR
ET 59 ZT, FEIZIRM 2llE LahuEe o3, o
NSIRFEHENTHS. 0, EROFBHERE
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BN bDICHS S5 %23, IRMOLEMZ LK
5L, {EROPBT CIEMEAERZ RS2 2 & 5L
Ziohb, —F, VIAZYAML—= v ZIZBTA
% PR, BAEREBEAIVINS W EP SN TN
% (Gonzélez and Sanchez, 2010). VBT &, g0l o>z |k
A& LI CE R AT 5720, 2E)T 5 IRM G T
&, A B 2 R ICE T & S REMEATE V. K
WFseTid, bL—=v ZHIR % U C—E 0% LY
ThL—= V7 &EHLTW720, ZOHEHAMEEY
EHWTES 2F), b=y I HMEPIEEIC
TOBIRM BIEDAMT L —= vy 7L T2 kilh
0, AWFFERE R SRS X OF BRI o8 KR
ERIZLI-bDEEZOND.

LIAZ VA ML=V ZIZBWTHIERDSE L 512
&, BE3~4 7 HOWMPUETHL LEEINTE
A%, SEAETIE, I TZ ORED A SN 5 FHB AR
9% (Abe et al., 2005 ; E#S1I 2>, 2008 : Staron et al., 1994).
AW 6HO ML —= Y FHIHTIR2ED L —=2 7
v arThy, FHIHTIHR - KEEEPH & RE D
WMRL7-Z 8, FFICHRRCMRE o7z, #@HF
TR A ZOFEBIHE, EBHENONS R T A4 T
I e SR S, EBEIREEAS LS5 (2D B HLAL
DREH5 A TUMMEBE T 5 (AIE 2014). BHIEX
XA T IMMEEZ LV Z BRI LIGERT A2 &
Mo, KRR THWEEEE (65~75%1RM) 1358
ThotzefEllzs NG, LaL, Lz X 5 icmitk
WZI3E s Ao 2 %5 2 720, S c o REEIcE
LAVE 7=k, PREEORMITH LIk KE T LEL
7o L ORENREE LTHEITFONS.

2. mtkEetTEDZE1L

LYAZ YA NL—o V7, BEESNLIKD %
B3 B0, F—"—0— FOFEHITHES X5 - ikt
RIC—EOAM 52, ZOHMWISE L L —=v
B HREET B 2 L THIREO I LIZHET 2 RO —
DTHAH. RWTRIE, A7 Ty MO LEELKIEL L
3DODTN—TIZENZTNTR T 5 LTIl %2 7€ L
7z7a hanilc, 6HETI2EyYa oL —=
FrFERL, HREREICS 2 5EEIIOWTREEL 72,
A2 7 v MRM X, $XRTOBHIIBVT, BLZ8~
12% DEBLRIRIED LN, LIAY VA ML—=
YKo TN PE T 2 BERISMR R g EOWE L
IR O A E 2 5N s (A, 2014) #%, %
mEZAlE LA, 85% (6RM) LLEomEfatiz i
W, 1~5MDENIEbEE, 2~550KER
WA T2y PULIAT) HEFL RIS Tw S
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(BH(FA, 2014 ; EHITA, 2008). ABFFETIRA L2
M FHIRI20.6~0.7m/s (65% ~75%1RM) & EATIZE &
R L TR EMTH DA%, AN EIE VLI0AE T
4.1, VL20EET8.10, VL30EET10.8[a& L —=> 2
FHICE->TEMELTBY, BROZ LS, #HE
T AR b/ X VLIOEETIE, VL30EEIZH L, 42%
DAL F R TH o 72 Parejaetal. (2017) &, 70~
85%1RM O & FiWT, 8BMl6ty a vl —
SV TREBEW, A7 Ty b YA XIBIT S
Y FAOZE EHEEA20%Loss B X 1840%Loss L 7z 5%
TEA570 AN T2O007 V=% L. ZOk
B, 20%Loss #E D% w2 AE M $01340%Loss T D
#160% FEEE L 72 ), IRMIZWHECRISE ORI Z /R L 72
A5, 40%Loss FEIZ & 0 B AHIE KBRS iz & il
LTw5. 40%Loss #EDHMKDOERIZOWTIE, ¥ A4
T Ux MO BIEDWA, 54 T NaiiEORmz k52
LaRBELTWS, Rifgeid, 3 XTORIZBWTIRM
ol EICZ, KREB X O TVROBEHOE KA LN
7205, BB OEIRD LN L o7z, T2 Lix, RIE
MR AR IR <, R H A X245
DEALPEL L Z L ZERT 2D TH LAY, ML
R R A R L & R T TR Y RS & DR L T
WEPEIAWTHL. BEMLIAY VAN L —=20 T
RWIM MG 5 &, MY 757 4 7 OREGHLIE
LU, /87— RFD MK T3 2R H 2 (FHIID,
2014). & 0 bH1F40%Loss ¥ THFESH AT L L 7 4
T I YEHOBDIIHETE WA, AiF7E T
HHE T HRAK X 9o 72 VLIOBETIE, o7 v—7
EHBEOHBERMETH D, BRI HRKIT—X
CMJ] DEASFEERICIH L TWwWaB Z &2 s, Hna b
L—= 72 BWT, #E#HIEA%0.6~0.7m/s O #iPH T
b, TNOLOREILHRVEERZD.

LIAZ VAL == ZI2BWT, BT — ol
R, ST A7) (7)) & (U
FE) MY HUEND L. HII R ARRE R A
AE DB, MU (L pReR e, MR, o
AR EDOEBELZTHEEINTEY, BETEEDOE
BHHRL, PL—FEY T4 MR LRI T
5 (EHEIED, 2014). F72, T =3l e AR
BRBRDONTWELD, FL—FY T 1 BEOH
NEWREEE LD, XU EOEREHLERY,
A7 Ty b XD L REERTIE, IRMD30~70% 12
BWTHRA/NT =255 S VAN ZEDFFET % (Cormie
et al., 2007; Gonzalez and Sanchez, 2010; Kirby et al., 2010;
I - Tk, 2017). AWFZETIE, $XTOMICBWTH
U= U BRI RN =S EICHR L7z, IRM ll
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TETHEM S NI TRTORBED L HRKRNT =2 S
M AWM L2 25, K50%IRM (35%1RM ~
73%1RM) O EEETH Y, LATHROKERDL S b %
BRFEHE VR L. NT—ZEOLITIE, Wik LRk
R =S NBMRRET L —= 072352 L
kb AR E ENTWwA (Cormie et al., 2007; Kirby and
Erickson, 2010) 2%, i) R #EOBEMEEZ ZR L 2Th
X% o7wv. AU ML —= 2 I %28 UCRICE
T EED30.6~0.7m/s & & B HEM (65~T75%1RM) % v
TWeZ &ildoT, T —=Hh Lz E NS
N, == 7 OREMEN»S SR RHERTHA
9. £oT, VBT T, LA nwfbfiiicswed b
L — = Y FAFIIG U7z8 T =54 o RICHIRF T & 5
WRETEAVRIE STz,

B LIS N AR = TR E Sh o iEERE DU
bl L O THFFENT & 72 (Alexander,
1989; Denadai et al., 2017; Hicson, 1980; Szymanski et al.,
2007). AWFZEIE, THROBIEMTH B L ORI ST —
% CMJ, HEZHZ EHEF TG L7z, 2 OKE, $XT
DT CM] OBk R, I RKBERRF ST — A RIZH R L
Tz, FTHEBNES Y vy TR T+ =< VAR AT ¥
PN T7 4 = VAR EGPELZRIZTTEINTED,
fazkiZA (1991) &, AZ7 7y FEEROIDVDL EAs
DRI T — L EE PR OB & OMIZIZIEOMHR
BRDRO bz L2 L Twah. £72, Hedrick,
(1996) X, PL—=r 72X B FEOHIIM LI,
MEPPDONT 4 =<V ADVHEIIYHFEEINDL L %W
L2ICLTWA, W@ELIRAY YA ML= 7%,
B L A HEMEE /BRI & EO BRI DT> THi
WCEMIEILE 52 572012, PREREOHETERINDS
ZEnEv. ZoOTHE, HERICEIEFRICENNTS
B0%5 (RAHED, 2019), 737 — R FRFRIC K & 22 ) 564
%3 %R (RFD) o E&2IF, &SI XBIEIEOH#
REMZEDZER TS CLE) WIS S (FHIZ
A, 2014). — T, EHETERIEEIC BV CE S TS RE)
VEZATH)WMHEL VA VA DL —=" 271, RFD O
RWEE OPRBEN 2 ERRPMFTE DL SN TS
(Cormie et al., 2011; Haff et al., 2001 ; &¥1%7, 1981).
AFFROVBT 780 F I Vi, $XTRARHETHOHELE
LTWaZEnOBHERMTRELNEZRIET 28O
WFIZL 5T, CM] OBIEREDOZAITEE L KL L
ZAbNb, b, WABRFE NT—1F, A7) b
RO T =< AL OBBBIEL, FELT
ATP-CP R D I AV F — A\ AKAE 5 720, i,
54 7 IO G B L OEB) AL OB RIS 2
5N % (Dore et al., 2005; Martin et al., 1997; Mayhew and

Salm, 1990). 2 F 1, AWFETHONIZFRE LT, 12
oty va r THRVHHEIZBWTE 26 OFRE
WYEEAHERTE D Z L IIFICEHTRENTHL LT
9.

REDO N == 7ty v ar a2l - il - &I
WL, Pr—=r 7R ERIENICEET 5720
2, Ao —=v ey vavrkl1onIzayA
INVELThL—= 7R, #EBIONNT -0
SHT L7z, Pl —=rFmid, Em x ERRTREN
5720, HWERTHRERIRELSRDBIZONT, PLb—=v
TRPHEART D 2 LIEMRORR L W Z 505, VL2008,
VL30BE X, PL—=r 7@ e i Ll - #5ics
WTEL R BDIZK L, VLIOBETIX, TOZH—ET
Hol. 2FD, HEOMTRELIN ICiEELLA,
FL—= > 728 U TR L AR T ) 2 &
HUHETH Y, #1220% LA EOFER TR, PL—=
¥ 7RI DRI R E S 7 o B RIS T o0 T el B s 3
MTsZEeBWHLNE RS T, PL—=V 7
MOV REL LI T — DL Z HThD L,
VL10%E > VL20%E > VLI0OBEDNET, £ V) @wdETHz
FEECRE AT =R S N, FEIC VLIOKETIE, b
L—= v DI 8T — DR 2 R $ 2 & 05
Lk ol VL30HEE, ML —=r 7z T
WREB L OV —om E2SHETH -7, b
V7, VL30BEIC BT 5 AERBIBIZ10mFi 4 & 2 5 4%, b
V== 7oEic e, &I C130.6~0.7m/s D% K
P PH N C SR I AT 2 725, P o I
BLCWIENEZLNDL, ZOZ Lo, JEBIRERH
ASICEI I A D /8T —FEHEDS L & 70 B i A R —
VIZiE, VLIOBO X9 b —=v 7 7abanz2
~481TH) T ETEDOREMEONE D LB, K
SRV T — R0 Lz HWE 3 256
13, HEIRTREZ30% MEICHEL, P Ed 6HM
DML —= Y ZHHEET 52 EARIBREI NIz A%
F6HEMO ML —= Y ZHIZBWT, $TRTOT IV —
T TRAGIIRH AR/ NT — & v o 72 #RE o 1) E 2SI AR
WCHERR SN TS, SHEHIHIMSEOERE L LTl
PERBEREREOER DR E W EE R SN BDS, F A
FL—= Y7 TiE, HFROKNIED S FREED -
L=V R EEONDL S LS. 0F D,
FL—= 7PN B CHE 2 R ISR iR 2 T v
MO =V % 2 & TR ER O] MBI BT 5 KR
DR EIHEL, CUFFALE—va Y OB,
DEGHEIICTHERICTE 2 Lk, LaL, il -
EM 72 VBT O HAEICOWTIRSHRE S ICKRET 5
VEBHDLTHS).
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Wik LICIE ML —= Y YO BG4tk
ERRMNREVZ, T7HH AL AfFEER ML —= v 7%
BOMRBEI O CEETH L. Hl2E, HEKEzHE
L7286t WEAVEYOGWERL, —RIZ2RTHIEG
BoOBEERTZOMENIEEND (AIF 2014). €D
72OIE L DL ==Y FEDPLEI R DT, WiES
POOBEE TICh% ) ORMEET 5. A, #
]~ L —= > Z 108 R o S B s i B A BRI L
7z ZOiEg, VLIORE L gL, VL20%EDB X OF VL30#E
WA BICR & 2 liz R U7z, BB 58 o 400 38 B iy R
DR, IR, R, b RLERIREES 2 R S A
P HNER T S (Anderson and Rhodes, 1989; Ribeiro et
al., 2004; Stallknecht et al., 1998). b+ L —=> 7 dizBlr
HAEMPBENE=51) Y 73 To TR WO E &iZ
TEZWD, INOOEFMETI, EBINES)RE
EWCAHBIBRRICH 5720 (47137, 2009), RPE OHf
Kid, KREREHEME) L2 EERT L. AFEICBW
T, M=V rEPRO D LH) o 72 VLIOKEE, RPE
OEDMBE L VRN 25 b EFE LS WP S5
ZLENRTEL N L= 77U baVTho7zeE2 &
9. DFD, HEOKTREEZ10% FEEICT S VBT X, £
O ML —= v 7 LTEH A THT 5 2 L &2k
FTELEOD—DODORINEE LTHWLZ LD WEETH S
LEZOLNS.

V. £&B

AWF7EIE, HEEEMEE LAV YA VA ML ==
ZIZBWT, 2 ZHE SN H AT ER OV DI ¥
BEICG- 2 2B OVWTHRGEL 72, PL—=V 713D
DT NV—=TIZE YRR SN, FE SN B EHEBIC B W
TAZ Ty b7 HH A X%l 2 ~3HOFETI2EL Y
YarvHEL7z. TORR, TRTOINV—=TITBNT,
RE, TROMER, 2277y FMRM, A2 7 v Mgk
N7 —, CMJ, KRR AT D ML —=2 7tk
WCHBICBER L7, bL—=r ZHMh o,
VLI0BED R b A7 <, fivC VL20BE, VL3O & %2 1)
TR EEY R X, VLI0BEAMEE IS, P Lr—=
YIHMEBLCEThHoTe. Db &ns, Aif
JECHEM L7z VBT IZ, KM=/ 87— ol Rz
Th ML= 7f#E L) v FETEEe L
ML=V X 2T ZMHITELZENEZ LN
5.

E
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Bipe (AHHGE) 220 EBSNE Lz BIREMICIE
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Case Studies to enhance skill evaluation ability in dance classes of
physical education universities

— “Creative dance performance concept diagram” as a clue —

Chikako Kakoi, Takahide Matsumoto and Hirofumi Kintaka

Abstract

It is necessary to develop not only the skills of dance, but also the development of leadership, in the classes at a physical
education university that is responsible for teacher training. Therefore, we listened and organized the skills evaluation view-
points held by dance professionals and in-service teachers and compiled them as a “skill evaluation viewpoint structure diagram”.
The purpose of this study was to verify the effects of lessons aimed at improving skills evaluation skills, based on the “skill evalu-
ation viewpoint structure diagram” of creative dance.

The subjects were 47 students of the dance practical lessons from the Physical Education University. In the class of creative
dance, the class using “skill evaluation viewpoint structure diagram” of creative dance was practiced. Before and after the class,
we watched the videos of the creative dance, and let the students evaluate the movement of each video, and asked them to
answer the “reason for evaluation” and “advice to improve the dance” in a descriptive manner. Using KH Coder 2 (Higuchi,
2004), the total number of extracted words and the types of extracted words in the descriptions of all students in the three videos
were calculated. In addition, the number of terms related to the evaluation viewpoints in the “skill evaluation viewpoint struc-
ture diagram” was counted for each evaluation viewpoint.

As aresult, the number of descriptive extracted words and the types of extracted words increased after the dance skill class.
In addition, after the lesson, the description about the evaluation viewpoints shown in the “Skill Evaluation Perspective Structure
Diagram” of the creative dance increased, and the lesson using the “Skill Evaluation Perspective Structure Diagram” made the
viewpoint of watching movement more concrete, It was suggested that evaluation ability could be improved.

From the above results, it was suggested that the skill evaluation viewpoint in skill evaluation could be increased and the

understanding of movement perspective improved by using the “skill evaluation viewpoint structure diagram” of creative dance.

Key words: dance practical lesson, leadership, exercise observation, ICT utilization, faculty development Course
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Best Starting Point for a Secondary Lead from Second Base in University Baseball

Masafumi Fujii”, Chiharu Suzuki”, Masahiro Kageyama® and Akira Maeda”

Abstract

This study examined the best starting point for a runner on second base to take a secondary lead and reach home plate
within the shortest time possible in university baseball. Thirty-nine players belonging to a university baseball club started a
secondary lead from 5 different points on a straight line between second and third bases: 9.5 m toward third base (On-Line condi-
tion) and 1, 2, 3, or 4 m behind the On-Line point (behind conditions). Their running times were measured using phototubes
placed at the starting point, on third base, and home plate. The time to dash from the starting point to home plate was the short-
est under the 4-m behind condition, followed by the 3-, 2-, 1-m behind, and On-Line conditions in this order. There were signifi-
cant differences between the On-Line condition and all other conditions (p<0.01), and between 1- and 3-/4-m behind conditions
(p<0.01). It was also suggested that the best starting position for a secondary lead varies depending on the height, as the
decrease in time under the behind conditions was more marked in the taller (176.5+3.5 cm) group than in the shorter (167.6+3.6
cm) group. Thus, the best starting point for a secondary lead to reach home plate within the shortest time possible was behind

the On-Line point, but the exact point may depend on the height, which influences strides.

Key words: base running, curve running, cornering, height difference, scoring position
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