SRR

DOI:10.6590/TISSR.2016.06.02
%5 60 H > 21-38 (2016 ££ 6 )

ey e R T 100 A R
PRPE ~ PHEEL | 2 )5t or B

s 1 2 aE 3
AR~ TAHMS BREE
. 1 2
RsF - REE
EEEFER ST EEiE
2B A ) BT I ST b
S ELAPE S TS L

*

T

HEY : 5 sh s 100 o\ R4S - i FErs i
(reaction time, RT) 1 N7 & R(R W53 100 A REFI&EH 1% 2 i HL
FA{H (lactate, La) » RARHAGM AR - DR L2 Sk ke 58 F 103114k |
JEM - 575 19 HE iRk EE) B 2 ERRE B o A N Bk
(countermove jump, CMIJ) ~ JEEFESZ JERFE ~ 100 R 73 B REHI BRI BR
£ 100 A RETRIFTAIE R R 2 LB E - Fra Helas e S IH -1 Ei -
DA 4 5 5 B ) - 58 S S e R ) A T 2= R B AT T oo BT 5 B - 455 £ 100
INRUEE RS H A 30-40 /N RIERT (9.00+£0.26 m/s)» 4R 30 AR 1%
R4 T 24585 © CMJ (44.94+4.34 cm) §1 RT (0.19+0.02 sec) £5Ei1100
INRZEEE (12.1420.30 sec) FEFHRER 5 100 /5 R&STET% La FYEE FLEASE 45y
f E A S E (9.67£1.07 mmol/l) - &hdw © ATHITE S T Pk B fERF
[EIEL 100 A RFRIRMARRE > 100 AR s 2R HIRAE 30-40m [EES » §i%
EPEEE TR - H SRR E RN - nTRE R N RE E U R, T
NEAR R R T A FREFTEL -

RASERR - MmEUES) - Pl - Gl - EERE

T OEEEE  BEREE  EEHAE TR SRR SE Tt o E-mail: mandy-0209@yahoo.com.tw



100m Sprint Performance Diagnostics in Track and Field
Te-Sheng Chen, Yueh-Chi Wang, Zong-Yan Cai, Jia-Tzer Jang, Chia-Hui Chen

Analysis of 100m Performance, Start
Reaction and Lower-limb Power in High
School Sprinters

Te-Sheng Chen'  Yueh-Chi Wang® Zong-Yan Cai’
Jia-Tzer Jang' Chia-Hui Chen”

! Graduate Institute of Athletics and Coaching Science,
National Taiwan Sport University
2 Sport Performance Diagnostic Institute
3 Center for General Education, National Sun Yat-sen University

Abstract

Purpose: To investigate the relationship between the split velocity of
100-meter dash, reaction time (RT) and lower limb strength in senior high
school sprinters. In addition, to analyze blood lactate (LA) concentration after
sprint 100 meter to provide practical applications for coaches an athletes.
Methods: Nine senior high school sprinters participated in this experiment.
Countermove jump (CMJ), RT, the split velocity of 100-meter dash were tested,
and the blood LA were collected before and after sprinting. All tested were
performed during the specific phase I of training. One-way ANOVA with
repeated measure and Pearson’s product correlations were used for statistical
analysis. Results: The peak speed was hit during 30-40 meter, and maintained
this the way to 60 meter, then the speed was gradually reduced until 100 meter.
Neither CMJ (44.94+4.34 cm) nor the RT (0.19+0.02 sec) were correlated with
100-meter dash; The peak blood LA concentration (9.67£1.07 mmol/l) were
observed at 5 and 7 min after sprinting. Conclusion: No correlation were found
between CMIJ and RT on speed performance, and the participants reach their top
end speed a bit earlier, and maintain their way shorter than the international
sprinters. The reason were probably due to the metabolic shortage, insufficient
lower limb strength and were not sophisticated skill.
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B eSS RNE BB ZEEE U EREZE S — B TREIEE
3o 8 VAT ) $El Ry R i B H R BRRMEAYEEERE /) (Cronin & Hansen,
2005) - fi g {8 A B2 B EEIHH o - S Y R A RS SRR
(Barbero-Alvarez, Coutts, Granda, Barbero-Alvarez, & Castagna, 2010; Rampinini,
Bishop, Marcora, Ferrari Bravo, Sassi, & Impellizzeri, 2007) - H.ft » &Ry 100 /3R
R R ELEE - AR B AR IERIRE - BARIEHE Wbk T Bt
RSN - HREEEEPS Bery B B3R o] 7y BGEERE ~ RS ~ s 2R B = R R AR A2
LIRS ERIRERIRBEIEFNAEAERNEZE » Rt 25 4= B
(Sheppard & Young, 2006) = 100 7 RUETHRIE &R 51 JIZEH « i e 2R B R Y ~
BRIE & kR 2 FEh 5= - AR i@ RHSTERS  REAHZE DL E Y
BURFISRPGES: - B B EREE 2 - BRI R RAYEL -

BEARIAHINAS B s R 4R RE /T - RIAEEEREZR T /7 (Saltin, 1987) - 1
= BT HVHERT - VRITIFE TS e VAE B A4 BLEALIE (Hautier et al., 1994) - 100 A K
FEREERRC Ry ATP-PC 24t » KR R i S MERE AR 240 - WAEPE Y — 2B -
LA R e L A A A R MR - LR R B M & B R T & o A
KL ABES) JTHY T (Cairns, 2006) » #E— 20 [RAESHFRIA -

o E RN AR T o S LR AT RE BRI R IR - A B A RiEHE
oL R P 2 AR B TR A% - FLEE A &0 BT e - B IR B VRS R IR
REWZEZE - AFERIL > Neumann (1991) $ZH £ ENGE FAR MR ALBL AT i 4R I8
B > fE R AL BRI AR - 1058 10 B 15 e EHE ANE AR E - HIVERTR
BN E NICRE RS AN - 5 0] EfE 3 B Ty LI A 5l AT BE 1 AR PR A1 2
BIRNER M EENGSE R e Zm E7t - UL AENS - BRI
A EREE b AR EL BRI Y = AL (B SRS A e EAYRGs - L - AHFERY 100
O ROGE B R 1% LR HERE 1 0 HI B HopE B RS AL B 2 A T RE R B U 4 P AE
j] °

"RERE | EhfE R IR ) B R A SRR TR Rt A A RISERIEE
MIEREFME > &H 0.01 PHYESS - mJaEkERT 1.2 ARAVEERE - R E R R
FYZREAER) - EREAEFE THFH (Alston, 1993) » IEEEEIANE BB BN IE A R
%6 > NG A Eh i T S ME S Ay RFfE] - RERCIENTRE] - ROMERGRmAE By © BB
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— P2 I ] — (AT [ — P2 iz Jg - PR B B S 1 R - B F g — O BRI — )
AR B ] — L Bl 55 ] — {281 L S i — 1% R BT PAT WS 40 55 P — 12 R BEAR B/ B3 ] — S B 5%
R FFER ~ BRI > 1996) o ALABHERVE SR RS fLE & Folh - BBBEE
R B & 7y B S AR AR G B NS W T o 17 8% KRR B ERVET - B B
B EE - B NMEEERMESTE TR - SR FEF AL - ZE LN AU -
RE—AZEWHARNEE - &R AEEENE - AEES2ERRERE
T B F5 IR T P DA K ) SR e B R B A A SN R I B - R AR AR 34 H|
AWML IR ENECE - B JH I HER - FER - FaEEE L
IRETAAL A PRI HE - EEANDERAE (ZEEFF - BEHk - s5885% - 2003) >
(i G A8 BT L HERS 1R PR R A 2208 B - HERSHI(E FREIRE A E T B O IRAT
HIBILEN - SR T RZAL P o S S A PR FH AR TH H R A Y724 (Harland & Steele,
1997) = Gordon and Matiu (2004) 5285 AL A AARE /7 BBk RIS /) - RF(E R R
B BRI R S ~ LAY TR T SRR EEHIR IR (Sands et al., 2005) -
Schmidtbleicher (1992) - Potteiger et al. (1999) 5 BEEERE 710 DA R N ) 828
JIHFERE Hrp R ESpk (counter movement jump, CMJ) g fl7R ol {F £y N e Eh I 945
2 (Sands et al., 2005) - (Rt » (F 2L i S EAHBIIAHST - Smirniotou et al. (2008)
W78 )1 8 S B R R Z B (% - I 20T EER i 3837 - 46.5 %Y 1828
R 100 SRR - WFRR TP 100 A REFaE I BME AR
HAAZE IS TRk (CMT) BEREEEREE R (30 AR) BA=EHERME (B
2 - =1 ~ 9R52% 0 2010 5 Mouelhi et al., 2007 ; Bosco et al., 1995) » Delalija and
Babic (2008) #H%2 2004 - HL B 55 BE R SR IH H HY 250 fir 221 28 2R 360 fir
BrEE) S - REMEESEAE 100 S RESHIEE B 100 AR 110 AR S
TP B Eh S Y SRR R BLE BRI B AHRE - AT (1988) MRIESE —JE {57
MR SRIEEE » T E IR ENNIAL 100 A REEF 7 ERI AT 57 BR B G AT AT
2 - A 30 A RPEEERTAAHZET 0.12 F) - [ AALE 30 AR E] 100 23 K [EI33#
FE HAHZE T 0.02 F)» 5 B FEAYE > Ben Johnson (LR 7 ERS ff# Carl Lewis £ 0.057
b HAEERAE A EERY 57% > B E R EIREEE - Tennessen, Haugen, and Shalfawi
(2013) ¥ 1319 A B MEEL LM 100 A KRR FERR - SIERFEEL 100 AR FE
BUEA —EGRVRERE - &i& LAUGHR - FarERE B S A8 HI BT A Eh B R [E
FIL AR BRE IR - T B & T Y PR AR B 0L S B BA RE 5 4L 1 EAE A BE
S > B3 TR R FER B T2 S TR pE T AVEIZHE1E -
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F AR B R U BRI AV B - s ROK P HRiEm - A BEES
P E R =S AR E S SEE RS BT EZRRERRESVET
FARBEHEEET) - HILIRFIES M A e SRR - fiA R =
GREEEM S LESRE - IR G R RRMAVES BB - 1Eim R R SE R
sT#E > WA EIFF ERY - % > BIRJISRGHEERETEES —E
MEyER > BNEE DRI SR B EITEER - R Rl 2 —FrEE TV IERE -
R ASC LI E B AR - SRS T R EE T~ 100 2 RAVEEH SRR ~ TRCD
P00 A REERESTZ R (R > KA 100 23 RUGEE)4S 5 1% FLERHETR 8157 B il
ST RIE ATREINZR 5 0 P A8 25 B o B AR AR A R A o R | SR S SR R
RN B R L R

I

8~ LA
L

9 MBS TG ERE 100 AR ET (55 171.82+4.88 /\47 HEH @ 64.33+4.66
T R 16.67+1.00 £ FIISREFE ¢ 3.4441.67 F) SELARHIHES2H -
WAL BRI & HE T HESES 2N TR - BERAEREEZHREFAEE - &
B2 B T Y B B RN R E BAR BE A T AR AT SRR IE
EAlGR - 5F ¢ SCEHIEM T HAVEE A ¢ 1~ SR ARy 778 Bt 7§51 SRy
REIEERE © 2~ SRR — SRR B Ay IR BAeRE ¢ 3 ~ AuE
S IEIT . RE IR - BN SRR EE (5R5E05 - 2013 S Bompa & Buzzichelli, 2014) -

—~ 2

AU e Ag R oy Ry R B RE S BRI IRAE 1 80y - AW 2 BERERE 195 TR E)
77 BIHRE ST B 100 2 KR53 B ~ R ME BB & (1% 2 FLI% - FTA il T &y
(—) Tk (counter movement jump, CMJ) :

e R AT & e BRSO HD R AR B Bk U7 =0 MBS B HB— 2R - fFEF4R
He#Eig o RE 60 FM&IEZE AR E > DUE AR E I TR Tk - RA2a
TRk > BT ACHIJJML (Fusion Sport Smart Speed System, Australia) &4 DL E 1T
L SR > TR0 > PUREkEE - SRkERIE S 7 o Eolf 2 R A S 4
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9  DME A RS E S e 220 i Rk D ERE et B Bk = HERRTE e A
EARSE - e ZEiss i Bg i ) R Ml s T BB SIS - HIEE = fkiE (Bosco et
al., 1983) Efli

() SR L B S E R PRI R2 T -

ABFFELL 100 A R R 2R 2B EERE - DAEE ACHIER /520 > B i e 1= Bt
P FERF DI E &8 (Lynx System Developers Inc, USA) Eifp B EHIGES (New
Test-Power Timer System 300 Series, Oulu, Finland) EC8%E /A R AV(E A EEFHIH -

(5) 7L

2 100 & ROREEREVETT - DIHERM T AEBTHERSE (10u) ZEHE
100 ARG RG2S 1235710 155388  CEEHEFFIELL E1, E3, ES,
E7, E10, E15 %78) HYAEE{H (Biosen C line, EKF Diagnostic, Germany) » & [ g HI
B R AE AL LR HER R[], -

=~ BREH

PRI 2 W DA e 22 R - AR S B D 8 2 B R B
10 AR5 BBETE » DL Sigma Plot 8.0 #CHBH#EFTIBIFBUAE 5317 © DA L B I 75
SRS 100 23 K5 s 26 FLDUR, 100 73 RS ot S BRI BE PLBR (E. 76 52 5 P
Rz R AT AR 5 I B TR - EEBLI ERFRRS e 100 A R SRHERE 2 Bl % - 4t
BKAEZT Ry =05 -

2 iER

— > Tk~ RERESRERFRE e 100 23 RARIRFET 5347

T 1 R AT Tk ~ SRR MR Rz 100 23 RUARI ] 2 PP Sl B A AR 722
FE T Bk B RE B S R I 3R L R B B B B A = AR (R B Ry =024 > p= 951 >
WA SRR R Bl % 5 TIRCRE S MRS R EL 100 /N RLARIRR R 2 W S22 8 Rz 4 i S AH A
(BN r=.055 > p=.888 » WEBCRERER(R - TEIBLEL 100 2 REGREHH 2 f 2
B R B AH B (A B By = 461> p= 211 A KIS BOREEBE R (7> W015R 2 Fioms -
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1 B BRR FERFREIAD 100 ARGERFRE IS IEEE SR

28 Rk iR FERERY 100 ARAERERS
B U (A5Y) () ()
T 44.94 0.19 12.14
fEE 4.34 0.02 0.30

&2 TiEHk - IR FERFRERD 100 ARGERRE 2 B AN EMERRE

r p
T ek B HE B S PERE S 024 951
B FERFRIER 100 AR 4BRERS .055 888
TFEEHKER 100 AR FEAERS 461 211

=~ 100 ARG B R B i K LA 53 AT

%3 B 100 ARE 10 AR STESERE » B 0-10 AR 53 EELISE 5.57+0.33 m/s
FEFENIZR 1A 30-40 N\ K47 B e B i 1= Y215 9.00+0.26 m/s» Bl 40-50 /3 K~ 50-60
AR~ 60-70 AR BERE R ZEE 7= (HELEM B EEEER (p<.05) -
100 N\ RaEd% - ABEIHME 9.67+1.07 mmol/l » F = Bl Bl B 11.54 F1 8.50
mmol/l » 100 3 R 57 B 2R A 1 Frw « 100 23 ROAEA B S PREGEE Fy 11.68
Fb ~ Hg KFLRE(E fy 11.54 mmol/l » PHIEREERIREE 7 775 (E7) 3R 1858k
AR Ry 12.62 F) ~ H K AL E £ 8.83 mmol/l » ARIEAEE R IREE 5 778 (ES)
o W 4 FR -

27



BEO A2
BRigR - FHEH - 28552 - 5REE - BES

R3 100 ARE 10 ARDPERREZTIE ~ HAHES/IVEEER

EEREE FIOFHFEE (m/s) mAE /B
0-10 m 5.57+0.33 6.25 5.30
10-20 m 8.07+0.12° 8.37 7.96
20-30 m 8.71+0.25% 9.28 8.42
30-40 m 9.00+0.26" 9.38 8.55
40-50 m 8.95+0.27° 9.29 8.49
50-60 m 8.95+0.29* 9.62 8.62
60-70 m 8.88+0.31% 9.38 8.47
70-80 m 8.64£0.27°%% 8.97 8.17
80-90 m 8.72+0.34% 9.10 8.14

90-100 m 8.53+0.23 " 8.73 8.10

2y ¢ abedefeh sspige sl 0-10 m, 10-20 m, 20-30 m, 30-40 m, 40-50 m, 50-60 m, 60-70 m,
70-80 m FHEEE ER (p<.05) -

&4 100 ARMEARLHE © RAFLEL B HIRAF IR

No. 100 m (s) La-max (mmol/l)  La-max time (min)
1 12.55 9.56 ES
2 11.74 8.75 ES
3 12.10 8.50 ES
4 12.17 8.88 ES
5 12.04 10.30 ES
6 11.68 11.54 E7
7 12.05 9.69 ES
8 12.31 10.98 E7
9 12.62 8.83 ES

M+SD 12.14+0.30 9.67+1.07
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& 1 100 ARDESREBE DT

E2 ~ 5U5m
TR ~ RIS R, 100 43R

FERE S FERF ] (reaction time) #E 3 My & (EHIGTEEIe B2 B RIE LN T E
WEfEIfE 2 (Mero & Komi, 1990) = 2013 £E$H¥f 1319 4 F B2 M 100 24 KEEEHY
WFERoR - BRI BN E 73 A Ky 0.166+0.030 Kz 0.176+0.034 7 - fEETH
F -~ EEEAERRENIES - BTN ERE e g - Bl
FATREFNZE 0.142 B 0.153 #b 5 AERESJERF B 100 A REBH LA — KAV ERZER
(Tonnessen et al., 2013) - Pilianidis, Kasabalis, Mantzouranis, and Mavvidis (2012) #f
5% 2000 FEEFL ~ 2004 FHEHURT 2008 F AL BT IERHSEIHE 2 55 - ZAEET
S 2008 FFFFAEFRIAEE 100 A RISERIFEES 9.89 Ph#EHT S MERF 219 £ 0.146
Fb < 3 2009 [0S S48 i 3 4 o 55 T T EE 58 AP HT 8838+ 100 A RETR
FERFFEI4Y 0.153+£0.016 #) - FEEF-HERIS FEATH:F 100 A RBCEHERETF - 2RI 58
EEHMEEIRS - ErREFRoR - M SRS R GRERE 2 IR - i e i B4y
HY - BRI RURET) o BT R P EREN (EE L RE TR E - B TR E
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P EL YRR AT RE R AR B AR B AYRH S 2R - Aerenhouts et al. (2012) ERER
A EI RIS R S B R FE B T RAEARSINERENE - WAR(E
AIREREFTS » PR A /D A 18 - e AT RS RO S B NS R BRI 2R 3R B - ek
BV ETEE ))& SRR il 4R - DA IHRE iR - Kt - AHITE S
AERE S BRI & - H BSOS R 2B A —2 - ARE2HN TR 2 Bk
FOGARE - DU PEEL B Rl A IR E HEL -

= HPkAVRE IR Z B TR H P E AR ST - H Ll CMT B9% Tk (D)) &%
Ry g > BURBLE SR & A5 IEEP(5{E#SAE 7] (Bobbert, Mackay, Schinkelshoek,
Huijing, & ven Ingen Schenau, 1986; Garstecki, Latin, & Cuppett, 2004; Lockie,
Schultz, Callaghan, & Jeffriess, 2012; Lockie, Schultz,Callaghan, Jeffriess, & Luczo,
2014) - Kale, As¢i, Bayrak, and Ag¢ikada (2009) CMJ FHEZ A 7K kg B A Y i
e ZRETRAIME - Hoof > B2 07252 100 22 RUKAE 10.80-11.39 Fb 2 ] » CMT Fy 48.20
4.4 N5y o AIFFRETEFEINA 11.68-12.55 Fh » CMI Fy 44.94+4.34 N\ 5336 5K
FRATAL SRR o ASBHFE 2R BT ) B W E A R M B R R SUR E R A — 2L ATREIR
R Ry iR HY T B ) B B R 2D B g st X R TSR 0 ~ RBP4 2t i P e S
FAHVRZERFfE] (Faccioni, 1996) » JEE( E EORE RIAEAK - M A AAITELE LB
Z¢ R[] o Cormie, McBride, and McCaulley (2009) F5H CMIJ AE K2 & H (i B g 117 Sl
J1/71& (force/power) ~ #REEA(7 % —HF[H] (displacement-time) $8/L - E{EEEHLIA
st BHAEH LA B FEAYDIRE M © Lockie et al. (2014) #5356 8 5 B 4 S EBE
BRI 2R R B = EAHRE (Bt o R [ e PR B2 U7 m 2R A 0 B K
PN E kR ) B0A M S REAE o G Ll KiseH R 2 Tk -
[ FERS FEJRA » ATREJR IRIFE Y TR B ~ 554 ML AT REELACHH 52 ¥ 52 7 H Bk ik
TR AP 228 g 1o SR AR R B Rl B (e S At BE TR B L RE TTHYR /& > ATRE
[ BRI IR R EL = - Bls T B (R A RS - B sE R A
EIRFEAFFHIRNA -

> 100 2R3 B L B B R A% i K LI (B ER

ABHFEE A HERT 2 i = R B ER NS 40 AR 2RISRy 9.00£0.26 m/s » 5% K
JEHERIIRER LY 30 AR (HE TIEMES - 70 AR Fy 8.88+0.31 m/s » FEILFF
G T I REEE 8.53£0.23 m/s o DUH S AR ST ER S 155 —im Bl g JeEr tH 5 i) = 48
F (Bolt Usain, Gay Tyson, Powell Asafa) 1t 27 475 SRR (E 2 ) @ i
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SRR T i m AR R N S B R (80m vs. 40m) ; R FRE IR & (40-
100 m vs. 40-70 m) « GZ BT TR WA {(E 31 9k E B w1 - H— Ry = RS RE AR
e B RS RRBENERTEELER - &R EEENNY ATP-PCr ELfE R A7
(glycolysis) EPREBHIFREI A ELGI_EAYARE - /INR S FPHVA: =58 L ATP-PCr Lh
Bl - BT R - A AR LB G g S Y ATP-PCr » EIFEER 2 20 7
AR AR AL gE & B R 22 AV AL BEEL ] (Maughan, Gleeson, & Greenhaff, 1997) -

B BRI N B TR E D AR R R ) R S R = BB R B o BhERLRE A
REAN ;& FBEIVAE RSB ES AL HERE (Gasser and Brooks,1984)
PRISE - AT A S &S TR 1R PLEE i = (E IS T SR 2R HIBT (Neumann, 1991) 5 & i E45
RERRSARE - ForEEERE P AV AR E RS T AR R g
EEREIVES IR - LR EAR - K2 » PEBAE R R N R R KR FLBEERT - 7]
FORAES B ERE o TR S TR B (EHS 15 R 58 2 A A S SR B A ) MR RS S
AT gk D R L g R IRAV ISR B 4 - AU FTEENAE TR i R FLEE HERR L
O BRI RG22 U » 100 & RS I g - BRI Mk S 5B
(85 18 2 I LR Ry e (ERAE - $EH0 T pE B Bh 58 E A - Hautier et al. (1994) BL9 #4
BRI Y 100 5 200 /A R ES AT RIS - PB4 8.5-10.3 mmol/] 2
fE - [HFFEEEARL 5~15% JABNE L EEA R REL (Mader, Heck,
Liesen, & Hollamnn, 1983) » 3 [G]HF R ZRAY BB A LEE B 4H R - FERE AT R 7 AL
fEfE B EFE FEIEE 4 - Neumann (1990) f5HHHLAEAABAE - FTEEERD
EEHAMEG > EEEEEATIETE 100 A RSERER - AiAseE R0z
F o HLUEBHGE RIS R AL RS RERE AT - AATRREA 2 i 28 Es)
GERIREE T (ET) orgEHIIR - 7 U 2ELE PV EENAE RILES S (BS) 7y iE - AlRER
TR A Y B i AR T B 48 A = FLER (. - AH#Z Neumann (1991) FipHIERTHYIS R
P RIHFRERE BT M EEBRE TR e ALEEE - IR S R TR ER
AEJT -

&Ry bl - 100 & RORE RN TR E M se Bl i A MBI RE 1R R AR - 100 2
ROTBERE ~ HEEHAE R 1% AL DL S ARG Z (B R 04 - 2 ~ 6 SRETF-HEAE[F4H
s A S R R YRR SRR 0 1~ 34~ 57~ 8~ 9 SR BE T H g AT B
o 2R HE RV RE T3 R ZE 54 « PR M AHH 7% AR H5 R at 4 SR Ll SR B3 B LB (SR 52
0 2013 5 FRIEE S - 2011) » EEEAIEHE T 100 A REEFERZEHRERE 1=
E o bl ATP-CPr 248 2 5 B 30 A RIETRIFR T fe e 2R - FEFIAT 80 A RUETH]
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A EE 7 B a0 s 2R SRR E VAR T » B /D =R FE DA E 40-80 AR
HRIE BT 80-100 A R & ERIAYENT ST » s a4k B Bt A (e iR 4
MEEE SRS (Ross & Leveritt, 2001) © 5540 - #REERETT 1 A& - I 100 2
RO FEREERT 90% 1 Foalll GROEIE » A= ZREID B NI T 20 FOAY S 2R 40
BEINEE S ELE ) - HE ZE /D =X (Mitchell & Hauschildt, 2010; Ross, Ratamess,
Hoffman, Faigenbaum, Kang, & Chilakos, 2009) - fERLIAI I & ~ (H4E K7 [ K (e 4k
HVFFMERESN SR I S - R FE S oyl SR B ie 5% =fEEE 1) - HBE - 34K
A LA EE R 2 NE 0 BT R EEEEIEIIR A 0 BT 0 A 3
(coordination) ~ H$E (agility) |4 (Sporis, et al., 2010) » DLFE = fsE F M i 2=
HEEHRIE -

13 4
— & — R1(n=18) .
i Top 3 (n=9) 11.73 mis:
12 { ——e——  Subject (n=9) 11.21 mis
11 4 it om
11.28 mis
—_ : 10.88 m/s
@
E 10 4
=
o
o g 8.53 mis
w0
8 4
7 4
6

0 20 40 60 30 100 120
Distance (m)

B2 2009 tHFEARIRIER 100 2RI 5 ELRE HEE R
A TEES i A CIERIS4 @ K s

th ~ foemEd i

— i

(—) BB TEENRT - R R - TR REL 100 23RS =2 i
IR+ ok EEREREAR - T AL (TR SRS DL R MR R
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ARRE (B © BREDT) - BRI EIE L - R B BRI -
(Z) S BT AR T e B SRR A B B T 5 - L 2R e R

JRE LR - T RESE F Y RE B AU RN BE T A BB (R B H A AR E - BT IR

MR B R E IR -
R C.C -

% R LR BLI5E T RE BT Y BRI R o Y RE B S e L iy v R PR e DA F A L P 2
M Z AR TGS » ABEss e SBT3 ISREE = AL A B S 1 SR
FERRE RE JIRE I8 M = R S A R TR R sEWTSE L RER TS s B
K BEERIR - PRETELEREERIR 2 MHEE - AWT7e iR E R T2l T - Bk
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