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Especial skill effects on basketball free-throw

January, 2012 Chia-yin Liang
Advisor: Hank Junling Jwo, Ph.D.

Abstract

This study was designed to examine the effects of visual contexts, conditions of
performance, skill levels, and amounts of practice on basketball free-throw’s especial skill.
Twelve expert male basketball players served as participants in experiment 1. Each participant
performed 20 set shots at two visual contexts and alteration distance-force conditions.
Dependent variable was shooting accuracy. Two way repeated measures ANOVA and simple
linear regression analysis revealed that (1) The accuracy of free-throw shooting was found no
significant difference on visual context. The actual and expected values at the foul line were
found no higher than one SE. in both specific and non-specific foul line visual contexts; (2)
In two visual contexts, the accuracy of free-throw shooting between foul line and closer
distances were found no significant difference; and (3) For accuracy of free-throw shooting,
significant difference was found in performance variable. The actual and expected values at
the foul line was found no higher than one SE. in both specific and non-specific
distance-force conditions. Twelve expert female basketball players and twelve
basketball-experienced female students served as participants in experiment 2. Each
participant performed 200 set shots at normal and low perception-action conditions. The
mixed-design three-way ANOVA analysis revealed that skill level and amounts of practice
were found significant difference. The actual and expected values at the foul line was no
higher than one SE. in both normal and low perception-action conditions. It was concluded
that: (1) Visual context had no effect on especial skill of free-throw shooting; (2) The
generalization effects of especial skill was found in neighboring shooting distances; (3)
Different distance-force conditions had no effect on especial skill of free-throw shooting; and

(4) Skill levels and amounts of practice had effects on especial skill of free-throw shooting.

Key words: basketball, free-throw, set shot, especial skills, visual context, practice,
expert
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5,301 -] ¥ 12 2 3,420 -] P - Starkes, Deakin, Allard, Hodges, and Hayes (1996) ] & g £ 4
HBAEREFASL (44 ) S5t MERL E? H RERELF EPHTIDY
FE 3BT RFAERY > EERBELIGEF 209 2EMAFRY 23HE 0 RE
BaEE 5 5,882 ) pFo B &I E £ L 3,571 ) BFem Helsen, Starkes, and Hodges (1998)
WP - TR - HIRFFE CRATREENT B AREIRY R BEFRA
15&FH4 Y » 2 eduf 22 5P TEHERYPFF A5 13399 | Fir63 ]
PEoo@ B R Pl R E_ 9,332 ) P BRI 7,449 (| pEF s BRSO R|E_5,079 o) BF o
» Ericsson (2003) #% !0 B R 4 238 & & R (expert) ¢ oK - § 222538 B

SRY BB E G Moo Y B ARG 10 R 153 10,000 o) PEAREE A R R ORY

s

Wilson, Simons, Wilson, and Rodriguez (2007) ™ % & 10,000 =< iR ' & te 2 2 & ok 53k
RENLRHBFE G SR ROl R RGBS 66% & Sk fFE Y
EEARFIMFAR REAL Y PR B0 AL Fukk > Lk A2 Bk

el BEL O Y B A AL B RHELLR AL~ 6 LA M 2 IR



PEE w12
¥R A L e A 0 FAGA A B AR UTR PR MBI 6 R -
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Yo R R T TR R e E b R fod (PR e 0 T8 0§ B R

27?

R 2T GANIAET AR BB T BEERIE (-) B
G - TR ik P AR A TR ? A A FH L 0(0) Fas
RAFLFHOCRG AR RN P 2(2) BB R SO

() FRPAZ Fe HERESERET R LTS ARFR SRS 2 SR T

-8 FEI B
RGP A R G4 B Ao AR BRI M B L E
P HEE TR T PP RE AP LE RN ETR GBI ERALT
)~ P aed-d R E 2 R A e R A MR R
HERDBRP R PRI AL A LA BR%R Tk Lhk%k TREHFS K
BT REOER ) BRI R o A %S P AEH S RO A% kR

CERARER Y 0 LAY B E TR R E 2 B R
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Fr & LwRE
- ~ I HIEE (free throw)
TP G I E L AP Mk gET Y W gE (P EAREREE
2006)

= ~ B E (setshot)

TEARE L ERRERL N - FHRERNCERA UM EIAF AN HE LA
TP EFICEERE D RGP LEF O¥ L7 Y (Krause, Meyer, & Meyer, 1999) -

= ~ Hae (skill)

i 4% Schmidt and Lee (2005) #ii 2. % & > 305 i B Y LA BRI ORY 219
o om RS iEE B o
r ~ FFE P (especial skills)

Fagta Rdp - HR Y LR AN ABEARTR Y ARV B H AR
43 w3t e - ki e s Hoa & IR (Keetch, Schmidt, Lee, & Young, 2005) o & &% 3
P EIR T SRR E R > B ROR R 5.8 2 VBRI ERE NHF L NRY &
TR EY C HARY B H e SR AR o
I ~ ¥ 1% 3B (learned-parameters hypothesis)

E-FETHBRT S ERY §eLH Tk

F_*

3 fg,ri,g);;ﬁ_,ia‘ﬁ E-pad o

Frr it i 4% (Keetch, Schmidt, & Lee, 2008) °
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= ~ AR B B (visual context hypothesis)
AR BER L EE R TR RELARY > R ELL G bR ERNSR > 7 2

BIRR A AT EIER SRR SRR ZRERS C R ALY

s

Hc®  (Keetch, Schmidt, & Lee, 2008) °

» % _ (expert)

[«

LRSHA A LS AV FERERE c AAFL Y BI1G
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dv it R I

IR EE T E L 2

N
i

BRI D UFERD O FreT st e SR ol R E Bl
JBE T 70% 12 H "F}{ P F S AT R R EHY O BN IR ERROB B %m&'
L IFPRLE A o

N~ #5184 2 (motor performance)

BT d M Td BT AR N ) AR T, B S IR AL R 2 Lk
G195 87 e % (Schmidt & Wrisberg, 2008) « & A 715 ¢ % 11§ Sk (68 FF crdh § gl
FRdiFR IR o

¥ Y (constant practice)

SFVEET SR B PR TR NES

\\\?{r

#ee Y 22 (Schmidt & Wrisberg,
2008) -
L~ %8B WY (variable practice)

FRERY LR F Y HE - b i o

A%
St
\\\ﬁr

Beend Y 2 2 (Schmidt & Wrisberg,

2008)



i 16

i
il
L
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HEERPAF AR FERERS  HENELGHRET e BE L 047 £ 1

FERH oNEFEY > HE 5 F A0 (%)(Keetchet al., 2005) o 2> 58407
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Ericsson et al. (1993) #% %2 & Ruh%| 2 Y 1 & if.i*’g,?‘u:‘?\r“s »xiy » @ Ward, Hodges,
MMm&mHWMMmM)#mé&%ﬁ?%{ﬁﬁ’fﬁﬁﬂﬂﬁiﬁ’f&’i?
Bt 2o o MR AFTOREFRANF T fRETEL IRV EFY O RE
KRAEMSE R FANFEFR > FRLARFELZLTHELY > P PFicPik k] ot
R Y B E R bl LR RY A B A RITEFR S 10T 0

PR X RTHERY EE P LA TR R FE L AR
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PR AWOZR A M2 paRe

ARAHARTERE ML EFRYE > PR TR AR 2 e T RS A

B A ke B o NG BB R R - S ARG % S & AR

Fa;?@/g%\%?iéf*gk%ifﬁl_;ﬁ SE IR %!v‘l”ﬁr’\’/]?c]

$- % AWE®

AW A enp7s 2 &8 £ Schmidt  (1975) # 7% & Adams  (1971) 4% &) ehff 43235
(Closed-loop Theory) ° ,T*u Adams BLEL R & % 2 R & (T a4 AR 0 A AR
5% 2% B 2Tk 3741 (open-loop control) = o AP A IEIZA T & F B2 £ i HArT AR
%9 e03 5% (reinforcement) ~ BB #iF > 112 & - BHITED - BBKES L F
A4 W MY - BARARE IR Flt o AEIEH B E Adams B 4 TRIZ A L - 0
Ao TG TN 2 fr A B Ei%i"#”,f‘/‘ B2 PPNy o T AHIIE o6 T ) B A TR
Boiepdlentom s AR T RS E Y BT E R R i A
T2 8y o

AFEHE T O BBk L e AR (recall schema) £ /xiu A (recognition
schema) » W RAHCE F & (T 2 > @ EERABEL § 8 Tanti o &3P & v

P ita 2 o vl ¢ 37

T

TR Ed v il He g afimhive w0 ¥
GFERERP AR AR TS FEREL T @ BATE SRS S 5 o o AR

BHY > URER TR S o v REERI AT REYP HEREM S I RFIEANE ?;ﬁ TR
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AWIAL R R DT — S Apas Y A o P E 2 HmA v § - A
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T A AL ZF R AWEY AL PO RE TR A ER- B E RS
247 ¥ (invariant feature) (4 : ARFPFE S Ap¥HS B A B ITER) A4 BT RS
FPpAEHART R R AR i E P o - BAECH TN ERE SR TnA
2 A R R A e e R LR G (1) AR TR W g
T8 (initial condition) » 4r : LR =% ~ FRELE I PR - B gk~ P HREE
BEML 5 (2) F ik 4¥c (response specifications) » A fie So#ic 3 & 1 B0 (TR o RS
B R e BT L Q) MAYE TR S 9 w4 (augmented feedback) s & (4)
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\Imll

FEm A HR-¢ R R T 8% 0 G R K %% (expected sensory consequences)
T LG d (T A LT 22 Adams #% 2 chaed A (perceptual trace) # it 48
(Schmidt, 1975; Schmidt & Lee, 2011) °

PP eril o AR Y ARAWIEAY IR E L4 o @ Schmidt it 4% 0 - & 0T B
AWCE Y SRR BH RS APH L KE > LB RY Y FE TR
FIHETr GRALRADETRL BERRANFE Y k4L Y AL &P

2

AN =1

—
;,m

VLS B GRA T A o SR m A B B R 2R G ME Tk v
ARl oTRAEHE IR BREZRTAAN O F  FRETEFE L (0
AL FEA G RG) MRAFREFEEFE - upB R Ak 2 %

N

Yo A3 B AR S LG R B RS T R AT A R R

E L ATE TR o Fpt > RIS AWE Y 20 6oy o Ak p gt Fivan
B B AR LA G B rR AL M AR s Y O

#7 B REH (e EAR % 0 oA TR LB o A S - BEUE O T f T K
B R A R .

Ryt AWIRABIFRIRY B - BTN ) R Fi o B IE gt - RPIE

f* egh 280 @ Shapiro and Schmidt (1982) “H ~ F ¥ & Nips 7 B0y = 13 41

ARCE Y s BB RE NG o T R R AT A 0 57 g



Brmad 2 EEEEON R 0 R AN PRI L AILER > B 5 B T B
A ad T8 SRl (T h 455 @ (Schmidt & White, 1972) e
BHEY heniERd B F AL BT Ak TR FEI R oL mlt L8 LB

W TR AT R OEF R Rr A R REBE > TR ARIES ) v R

¥oow BAECEmaRH R
T ARG EE TE Y AL AAR 2 BRI P 1975 £ig 5 A HHRSKRDE I A

T E e BARIE C BARCERE AV AE ) ALHEATRE o 2 A ERISHA
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GENAREIEL L N I AN
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“RERRBERY MY
1991 # Shea and Kohl ¥ 1 # 4 1 (F a2 % & Y ol § %Mt 36 =544
WerapiEe s pEAIREEfep D Ee > B R WRES . Aa ¥ E? pplp e
At FEpEA EAE PRETHY IS0N(25) a4 £ (P4 E) & 5%
Ao RE O EERL 164 0 RARLEE 1T Rl 855 5 P HRRE B0 Y
Fbe X B p B4 B bR Y T £25N & £ 50N % 44604 £ (100N~ 125N~ 175N ~
200N) ; PHA+P HRERY DR AEEIP TP HRAR R L o RY 5 BT EFT R B %
FRPEARE e ERD LI REH A hd AL L E > - X EDRT RS PRt
SR ES NIEE S N E S E £ i SN R S A T St A
B EN P EE T Y o ¥ ¢t > Graydon and Griffin (1996) ™ vl T2 7 F % > A7 %

FARH26 2028 (F 13 4 132) AR EFeBgle ¥ er ppgls s

P

S HRE ERY 0 FREPI A0S DT I AT S5 N2 R 25 AR e
FRY MY ZALBFFETRHR  FTESY PRETREELET RIS HE
i MY EF Y 2 o @ Goodwin, Grime, Eckerson, and Gordon (1998) 4 @l 4p Ir 77 7 &

oo UEFBE SRR B S F A S 2 o B RY BRY 239 2 2 K
PP PR ITTIS R RBRY 2 f RY 239 2 R pEHCE ¥ ebx Y 1.47 40 3.30
DR MY RSB E Y wAp ke (FEEEEA 255); A S BRY B2 Ry &

RBERY 2 1adpl > X LAY 1.93402.84 2 2 cnped > MY SHciple > L 5 B

BEHE 155 o X0 - T B FRARR FL RS FRABHA%RY > AT R
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RY ey d WEFRY 2> PRFFERY A EFTRY o Apinag sk AR
HEFZE (2003) 2877 0 M2 B N F AR T a1 (TSR R R R B
FrRETCEAPHFPE L ThBE Y  ETRY L@@ ad TLRBENFEIR
Vo pBBRIERNF 2 o R E > £ & (2004) ARl F sk ITHEE A GEFRRE
T RRFRISPEIRY AL AN E A TAREEY .

Shea, Lai, Wright, Immink, and Black (2001) 341 T X% EF L R B RY &
Pl K40 R EAREWARIETRY  FERY R FRYEEPRY S e
g RY e WRY 900 4P R om 2 = _E'_“f TOHY PR R Y 700
THICN00EFHEABEE BT > a5 - 0 BT Y L8 RY ke
ZARZ— o FERLSGRYHUE - R REDET RGBSR ARV F 1255
S RREEQ S E A 108K 0 @ ST AT B R PIE Tahp R
FEILR ARETPE R P AR B o G RISRPIET PR RS 12> BHP%ZEL D
1300 Z fyenp R o 7 AR R EZ 0 G{r 8 R L L 2RI B R TR A
TR BAPIHRY CEFRY B R L M E s 2 A Y A
EWRY E0 2 BB PR NG HPFR ZLIEFAETRY e o eRyY 2> 284
g Rl w e EE D F LR o @ Schoenfelt, Snyder, Maue, McDowell, and
Woolard (2002) Rl EskHzkie 7/ 1 2 F 64 29 A F4 fr34 =4 L F4 > gn

S EFRY ERRY 582 HHASTBEE > RERY - ZRIRY fFas

fu

{; 06 2>= > %‘s;ﬂ}\_‘gﬁsﬁs: —E'—K/f 7 ﬁ 33 ,111;4‘5{&&,*}3, Foy x ﬁns FhiE 0.6 28 s gﬁégﬁ?
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o 2 H 3 FaRY

E EHRY 4% 55 XY 40 =
# 0=x— B> T3 53— EFFRPEHR 3 EHPLEEFRTRHK - ""%%FI -
3

frfFRI%? A BT P RERY DR B Y
g ot

Py o

T it
F g
3

o FRAFRER

» Hall, Domingues, and Cavazos (1994) #z4z 30 = %
EoydlEr hrEeRY

CHEHRIRES L S
s MR R BRY %R TEE
FE3f B i Y

ﬁ:“fﬁiﬂ}fr
»m B RR B A IS R Uy

ZfEIRE AT o R W

B o FT 7 F %Mo n B BRI

WEEFRFRE Y% BRFEFLIDOF  FF2X ~E A5 S FRY > B
ESCRER S
e b P

s 7

F‘A%E
BRAIRY i Flg R v e
G SR R

SRz mehdr R K
FHEH F (56.7%) BAHB A B (1K

BERpF o 3 RE D
24.8% ~ 4k 1 6.2%) M B KD

RERY ooch  PHIRFELF T HoxE % o @ Hebert, Landin, and Solmon (1996)

"1 83 iE eIkt £ L F R B K

e A s B P E

T ikPpplE L B NP RS LB H
(B Bwmy)-

eSS FHBE (D IHEF LHIARY) foRBR e
T IERY AT F TR Fahp#Esgi 5= L
BRI FRY L 20 hisp] o AT B EFIR o MHENL B AR FRRY HLRE
WRAFRY oW nETAEIEFLE L ERT
TOONIREF P EE A Y gk B

P A DFRLT G
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FEE o BTt G & B Benity & 3 o Lb,gzmi}x;puﬁ }
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Guadagnoli and Lee (2004) # :iF $* % 2 (optimal challenge points) z_ $£4 » 1 (FEERE &7 3f
WAIPM I EF RN KR TARY P I H FEEF L TR A o
MAE AT o RS T A S H S RE o PR R - A FRARHERFE S
AR EE O FIAEVERY AT FEFTEIE ManIL g P HEV xR g
AR ARG ORI FR I OPHI LT A g D R 2R

E TR VSRS S ETES DIERE £ PE E s R L S T R

1:1\?3
=
.
N

FresR Pa FRIFEFSRERY 8% > 4o Hebert et al. (1996) 27 7 %
FooMPEa e FRF Y c R BN RAGY 2 N a RRARY R HE RGP RS

S NER AL

~FERHEN RS

g PR RBRY Y RLHE T RRY hF R XA B R %
frm e Bt R e 2o Bl M ERY D RARBEIREF IR ZFAL W F
FE om G BTN LY 0 #d Keetchetal (2005) ¥ & s Fj sk g 1 ivehd MK
Fhem & REFipsdaeeE 22 B d] 5 o 7 Bt - IO RN A T g e

FRYE o

;&;H

M4 %) (especial) — 3 T AL 2 wE o HBKR LT Uk -

(distinguished among others of the same class) ; (http://www.webster-dictionary.org/de-

finition/especial) - Keetch et al. (2005) #3 #* > 2R 4 4ip et 3 H Roendea @ * T8 2
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“Er
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-
IRy
F—

AH BRI FRY o xa B E N4 o Keetchetal fiE4F T Ha

M P A RESR A E LY RBFR O A JFREOER R BT E R G I
THA o wd F G T RGN Heha 3 o T - Bl i B8 o HAR
fe RTUEPA IR 0 VAREE B A AR s e

PR P A AN R LR A AR BB F L AN B 3 L

3 RE R WA (ATH o Tl RO R - R R -
i A BRY G TR HOUR - BERORT ok HAY T LR -
MR A TR o L ERTRRE L6 AME - BER Y S8 AR ER
2l B kORI defe SAKCN (B - 2 8 - iR L R

# T 42;% (Especial GMPs) » = ’T}q‘z\ Eﬁﬁ;‘{ h-fpHa k- BFERHAEAE G

X

Tengg v b iTARs S H - o
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\\\?{r
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HciF 7R v (parameter specification) %% > X B WY ¥ A A 4 Fragit #7458 0 @



EEE  HmEARESCREET 27
B e- BTN PSEE RN A TR 2 B w A om R R PRy B
Boipt - Frki > Ak p e it i i S BB ] 0 B (S A4 Y (weighting model) 0 &2
SRR PBLA ST B RN A A - BARCRR A f s £ ¢ B

> FAGTORESE s § A2 1T o e mia 4 aE iRk > LA S8 2T F AR
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Shy
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FE- HoRE -
A d S 4 A B B AF 1 4 Keetch et al. (2005) 4 %] 00 = B R Stk ok § ok T 5k

B2 o Pk - XA &g 0k p Schmidt, Zelaznik, and Frank (1978) #+

-3;;,

FNpERE S EREL LT R v SR G TIEREP R 43 ERHNOR R

._\)

5 ,T*wﬁ +~ (Abrams, Meyer, & Kornblum, 1989; Schmidt, Zelaznik, Hawkins, Frank, &

Quinn, 1979; Patla, Frank, Allard, & Thomas, 1985) - = 3 42 # 8 =+~ & % - &7 + £k R
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B FIESE T LB E > SR RAFRA IS R gk § B g I ERE > 275
BrE S PR R TR R TRz 2w R A R R
WS REIRRE LT § A2 BRI ? T L RBR 15 S GERLE 3
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Keetch et al. (2008) #-4t4F T ik 41 T ¥ 17 f8cip | & THREFBBER -

Hrr10 b < F 2 B S F RS K o ket S F BRDIER D RS B LBRE

¥

CERRRE SN SR LR S A A L SR e S

B FER Y LR R AR Y @A L s A TR R 90 B on

FEREERPEFRFORERIE F L FAFFOLE O RATHRKELRE
TG F i P X R ORI T R AR g 4 R Sl e

PFEER FIRTALER) FL ML EgIRAELT LT HFPRETE - F
SR REIRR L ISWIER LY oo i TEI B AR USE 60K ~T5 B ~90 B -
1058 ~120 B ~135 &) it (7 284 8 75 B %07 290 B (ZHEE) =% e
PEARPEINEL 6LERCERELR LHEREFBEBER  a AT EEHE
Do AiREER T AER e R X A LA .

£ “,f TEIRTIIRIE b > Simons et al. (2009) Atr Ik R (F g AF TP

IR G o G T B G 12 ERIREHRAES ZH 0 A F T FEMS “,f?’ e ek Ik
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SPERITR c R EZ PN ORT S LA ETRE S - BEBDD R F RS
gk bRy (Keetch et al, 2005) & f o 20 7 I el fiREESE > & W] £ 1113 = &
1356 22 ~ 16 2% ~18.14 2 & ~ 1844 2 2 (& H IR HrpE) ~ 18.75 2 2 ~20.88 2
BN2332 208 UE 2576 0% X BEEH o FE AL BT 18 gk B E R
F 162 = 0 e PR G RE 0 A TR PR OB AT T AT FRBGERE R RY
B fam ¥t B RGP G o n BAEHHRNL T o g b > T T i T 2k o B
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%€ 7 Breslin et al. (2010) 2 ¥ask3F T ba £ 2 3 — B0 & (T8 #rdd]
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FRONRRGEmPEFRET LR AT FRAEFLE S AR ERRER
AR R E R AR EREEF NI A RN G R 0 0 T
EEAREER RH ORI b R ARG E AT R OB o dh i
ST ¥ S EEERTE S LN n - e AR = ST I BRI 1
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FA I8 SSiap 1221.47 44 27.76
*p< .05

26 Fo- ARFHALIERET b CEKEFraltz Bl 2k FR oL frfEL 2

sl pd R 3B Fig ES power  E iR
B Rtk p g Tafe @) (MS) ()
(SS)
IR (A)
B 5.4M FEZET 402.78 1 402.78 21.72*  0.30 99 HaR<En
& 5.6M FEZLT 167.17 1 167.17  5.03*  0.18 92 pr<n
& 5.8M FEZLT 266.60 1 266.60 10.56*  0.28 65 FrR<gn
& 6.0M FEZLT 369.42 1 369.42  4.92*  0.14 53 #Ha<wn
A 6.2M FEHLT 7.40 1 740 023 0.02 07
%4 (A+AB*block) 2097.97 55 107.44
gy (B)
A ER- R ARERT 292.54 4 7314 171 0.07 48
B EER- R ARERT 235.76 4 58.94  3.42%  0.18 81
%% (B+AB*block) 268722 88 61.07

*p< .05
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2T EH-IERFT L F K FIER-4 EE2RTR T Em Tk E

2.4M 2.6M 2.8M 3.0M 3.2M
(M=7833) (M=7542) (M=77.08) (M=7499) (M=72.50)
2.4M —
2.6M 2.92 —
2.8M 1.25 -1.67 —
3.0M 3.33 42 2.08 —
3.2M 5.83* 2.92% 4.58* 2.50 —
*p< .05
% 8 FH - MK mdediis 4 2 o EEFLL 7’?«7%—@ Z
wing T 4o 1 d B ¥ ES
2R Xk *® 1 : Fig 5 power
(S9) (d@f) (MS) M)
ZHfE](SSa) 5482.03 4 1370.51 2.19 0.14 .61
ZHPN(SSs/a) 34447.89 55 626.33

p> .05
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(\s

2\95?%— ,_—-#ﬂe ﬂf Xﬂ;frﬁ*_f—?ﬁvz\jﬂg/ijﬁrléﬁwgmiﬁ%ﬁ#fé\:
T Iafe ~ TR ELE G EERE

i AR ) T 3ai(%) 5 iR 1E.(%) R 3 2= TR
M (SD) M (SD) S rx
B Hoa N St Aeh SE N
w50y R 12 65.33(6.29) 65.52 9.75
7 100 =ty T 12 67.06 (4.87) 67.78 6.51
7200 =y T 12 67.26 (4.62) 67.77 5.77
Moar -7 LB
w50y R 12 61.72(6.81) 59.83 8.31
A 100 = By T 12 63.22(5.88) 59.42 7.06
%200 Y T 12 64.64(5.01) 61.46 6.29
Mt A AE-ERARER
W50y R 12 45.44(8.56) 42.20 8.30
7 100 X Y T 12 45.72(9.11) 41.13 6.75
7200 X Y T 12 47.33(8.43) 43.75 6.17
MArAE -7 B £ RS
w50y R 12 45.50(8.23) 40.07 9.23
% 100 Ry T 12 46.03 (9.24) 40.48 8.86
%200 X RY T 12 47.13(9.77) 41.39 10.25

110 PH- 2 HEKE DT oA R RNER LAY B TR E B2
A BT R AR A

- 4 o éﬂ.igg;i = {r E’] d B == " ES

R R s @y s B @y pove
e kKB (A) SS, 12561.40 1 12561.41  43.82% 0.74 1
# ﬁuriP(B) S8 98.22 1 98.22  3.09 0.10 39

my £(C) SS. 105.08 2 52.54  12.03* 0.25 .99
"< 3 £ % 7 (AxB) 104.63 1 104.63  3.30 0.02 41
23 F* 35 (AxC) 879 2 439  1.01 0.11 21
23 8% 35 (BxC) 1.02 2 51 16 0.02 07
23 E% 5 (AxXBxC) 471 2 2.36 76 0.01 17
A 78 SSy 6305.92 22 286.63
AT SSy 698.60 22 31.76
AT SS. 192.23 44 4.37
AT SSie 136.81 44 3.11

*p< .05
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BN TN TP LR N RN XS Ty ¥ IR

- ]G R R A

gpiT-qe pd R 0 ES
22 KR Fig 5 power EACELY o

(SS) (df) (MS) )

Fat K #(A) SS, 4974.44 1 4974.44 83.77* 0.76 1 B Har > M

# I (B) SS, 30.40 1 30.40 2.63 0.01 .34

< 3 1% 75 (AXB) 26.37 1 26.37  2.28 0.01 .30

WA SS. 1306.43 22 59.38

WA I SSy, 254.03 22 11.55

*p< .05

% 12 7%= 7 b Haw LFLER

L pE R A

VR LK LR G

o 8] AL

oL T34 pd R b=l ES
%2 LRk Fig ,. power Tl
(SS) (df) (MS) )
v K (A) SS, 7358.50 1 7358.50 80.54* 0.77 1 B LA > M
Ry £(C)SS. 40.70 2 2035 9.76* 0.01 .98
2 3 8% 55 (AXC) 9.31 2 4.66 223 001 .43
AT SS 2010.05 22 91.37
FAIE SS 91.74 44 2.09

*p< .05

3 137 B - RF BT LT i KENTRHL Bz i Bk Fih ki
50 Y £ £

100 =t 3 ¥

; 200 = Ry £
(M = 53.90) (M = 54.65) (M =55.73)
50 % Y R —
100 = Y £ -75 —
200 = Ry £ ~1.83* -1.08* —

*p< .05
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>4 FH- AP E-FHEARFEERY EHCHKE w2 L4 E k- F]F
G g T E 2
(SS) (df) (MS) )

@Y ek S, 18867.32 23 820.32

% I B(B) SS, 98.22 98.22 2.81 001 .36

R’y £ (C) SS. 105.08 52.54 12.02* 0.01 .99
2 3 %% 1§ (BxC) 1.02 2 S0 17 0.01 .07
WA SSy 803.24 23 34.92
A% SSe 201.02 46 4.37
WAL SSee 141.52 46 3.08

*p< .05

2 5 F% - Ry EFHFDTEKLEmMZ 4 B2k F LKA

50 Ry £

100 =x 3% &

200 =t /Y £

(M = 54.50) (M=55.51) (M =56.59)
50 % Y R —
100 = ¥ £ -1.01* —
200 = Ry £ -2.09* ~1.09* —

*p< .05





