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The Effects of Constraints-Led Approach (CLA)
Training on Perceptual and Batting Performance in
Baseball Beginners

Abstract

Ecological psychology advocates that individuals facing the same sources of
information in the environment may generate different movement solutions due to
different experiences or abilities, and the movement coordination is induced by the
interaction of individual, environmental, and task constraints. The Constraints-Led
Approach (CLA) training primarily manipulates task constraints, aiming to assist
learners in developing adaptability by reducing or adjusting task difficulty and
increasing training variability. While various sports studies show that manipulating ball
size during training can enhance learners' performance, research on younger learners in
baseball remains limited and the possible emergent changes in their perception were not
examined. Purpose: This study investigated the effects of batting training using a larger
ball on the batting performance and perceived ball size in baseball beginners. Methods:
Twelve baseball beginners were recruited and divided into two groups: one group
utilized standard ball size (6.9 cm) exclusively (regular practice group), while the other
incorporated the use of a larger ball (7.5-cm customized plyoball) (variable practice
group). Both groups underwent six weeks of batting training. The tests included pre-,
mid-, and post-tests, as well as a transfer test involving hitting a smaller plyoball (6.5
cm). Performance in batting (batting rate, hit location score, swing velocity, and

movement coordination) and perceived ball size were measured. The movement
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coordination for both groups in all tests was examined by analyzing the relationship
between the time from ball release to swing and the time from swing initiation to ball-
bat impact, using Pearson product-moment correlation and linear regression analyses.
All other data were analyzed using nonparametric tests. The significant level was set at
a=.05. Results: No significant changes were found between the two groups across the
three tests in batting success rate, hit location score, swing velocity, and perceived ball
size. Nevertheless, when data from both groups were combined, significant
improvements were observed in hit location score and swing velocity from mid- to post-
tests. Importantly, the variable practice group outperformed the regular practice group
in adjusting their movement coordination with lower variability in the mid-, post- and
transfer tests. Conclusion: Training with larger balls could enhance the adjustability of
batting movement coordination in baseball beginners, implying the changes in their
perception of the ball as well. To further explore the applicability of this training
approach, future research is encouraged to tailor different ball sizes and incorporate

various pitch types in learners with different skill levels.

Keywords: direct perception, embodied perception, baseball size, batting training,

movement coordination
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BRI R YIRS HVIERIRE /T | - ARF St LGS E T A LAV AT B 2 (e
A fE =B TE A R SRR B ERRRI RIS - Ea{E N\ B AT R BRI RERE
& TAREEE » TIFEEE - Witt & Proffitt (2005 ) HYBFZEH 527 - AHELFFTEER
KA SRR T - fF LB RIS A2 AR R TR BRAE
FREAZ S AR EIRVERE AR ERY RIS o I R R 2 S g 2
EREERORH > BAERIETIRET - MG T AENTFEREEEE  hEfnEs
FAE - £ Gray (2013) HYBHSEH - 457 REREERIE FERRER T HIT~E
T EIHVEEBRAT RS - HAE SR E B SR B R B TR E U7 7015 SRR AV i (T
B BETRERI R E ok (FERIEAIMNTTT - BRIGEMEIILE) -
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WRHEZITHHLE - AR EERERLENE - & RAtFeEA > SFREEg
R BGaCEy - TIFERE - TF HEEEA N FEEAERSE - HRNYIeAA EAYA
SERETT > FISEAVREFE AL BTEIRRE ST o 1B E I GRE & & G A B A
[SLSEE e VINERCEZ S

= FRHIE SRR ERER

—  =AIREHEFR & E 5 EBE (Constraints model & Constraints-
Led Approach, CLA )

BIE A RE R E R R AR A B AR B EHYIREE  (Newell, 1985)
52 BT Ry DB IR E Rk AN By - T Eh T Ry fy A A 22 5 = A IR
HISZ2E > A4 7 A% (individual constraints) + T.{F (task constraints) kzFRIE[R
#ll (environmental constraints ) =< H{FFHYZE (Newell, 1986) » H 5%
TAFRRBIRI FCAE T AR 2 BB TARREEE 75 - 258 - FAIS
B 7% i i A E R R R PR S HE #S 32 Y ME TR PR a2 2 - 1 L AF PR G131 884 A
PG SRR AT EEREE » A PUEE S ERY M S ~ 8 - B E A
VEERH BT 75 o o Ry
BECHTTZWTERE B Ea R et E = AIREIRTEURL N ETEIERGRER Y
SiEEest (R~ BE) ISR REE S R ER RS E R ITE -
s Z SRR E DV EENEEGIN TEETEFREEYE - &7 F4r0Riin sl
SVAERERE - Arias (2012) AYBAZE(E A FIERVEIGE 9-11 s/ VFEERE
AETTERER » (BRI EERY R S Y IR BRELfIEEEK - Buszard et al. (2016)

S
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TR N EE (S A R/ NEER T THI R - BRSNS Y
MERAEEGHE  GEREREB/NRINE TS - £ ISRyl B A EEE
EHHESL > B AT RETE R B N BRI (B SR EAE IR A ~ FEIRANEEER
IRf SR S RIS -

B EGRE FEEE - SRR E SRS I RERy - TREAEHSEE
RIEYRLE T AR SRR S Bh (F - 15 S B e A B (F A LR U
pRtG > HEREEEEEEE R SRR RS - WA ETTEN(E_ B[]
f% (Hopper etal., 2009; Moy et al., 2014, 2016 ) - =2 5 2 HGEE R KSR
fEAE » B2 —THEN{ERAE FF S AE R Bt el AR BN EHYAT » (EENERYE
AR A —EREEENE - R G TE A [FHY 2 R B 8 (A
MR > WEBEENIRG - P8 BHEGIIEDR - 38R B R

MRS EE HE ((REEE - 3555 » 2021 ; Chow & Atencio, 2012; Renshaw &

H

Chow, 2019) -

ME= AR T - RS2 E W B FRRE 2 LR T 4R
BEEERSL - R T IR E BB (Constraints-Led Approach, CLA ) 1725
£33 ( Differential learning ) FYHE3% (Barker etal., 2017; Chow, 2013; Correia et al.,
2019; Renshaw et al., 2010 ) - H-r R EEERS » 7281 FERFIVSCGIER -
BEE TS, (self-organization) HIJTZIEEAEARHETENF /72 (Renshaw et al,
2010) » HETTEWE R R R AR EAVER - WMEERTET AT+ © Gray (2021)
Pt T B S R TR R R R R (RS ER IR R R Y TR
D LR - B ME PRI G A AR SRR R APV ENE - R B 1 et oide
o Rt R R R BR A - B FRARSR T S R AR » Gray (2020) HIRFZEH
1 40 i IR BREED B 53 B PUMEAH R - B EEmlaE (FR3IRAE) ~ CIREHEE4H -
PRI 4H B SAR A - B EH R EORITERE R T 4T (AT RS
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SNEFFT) > AT R > PRGIE [ SHZE BRI - S EREE pRl Rt (7 B AR
HIHETTHIIGR - 1 22 B AR A T B A (R 285 BB R S T -
S SR RTI PR i 25 [ 1 22 B R S 3 BB BR L R R T VN o 3 TR YR
> FHBFHPZE IR CIRE TR B AHAE S5 R T Y RE R BE R0 - FErLgE a] A
FIE B PR SRR BN BN R R E AV B M - R E T IRGIE | A2
REFEEA - TET BRAE (R B ih VS5 - thRs e e 5 AH BRI KB AE
57 o
SN B RER T B SR E PR B (M HU#5F > Gray (2023) FIH TRANITE:
SEHIRF TR - BgE e - 2|5 - TE=ARMG - Hoh TIERGIZ 2K
FTRGEIRF RS - AatiEalE - BBk (2 - L8 - BKEE) ~ 5k1Y
HE  IEME - EEFE - BENERTINVITE - WHRIREE HHEREAE
TIEITEEE HUAEE o (EER R B ARG B R RHRCR - 1M H AT R ST
EREY RUST HET T 5%

» BhERERE

BEFRENFREEEE » Wooden B Jamison (1997) SR EAEHHENFELE
WYEE S 28 7B ORERIE & TR ~ 580 - 505 R AETHIER - DL
FTERGE B (EHITREE E BRI BEETHRY - BRNEEITREAH

BRRFGESTEIE ML E - SN EFEE RN S - ERadriEE AN ?
SF ) 1F 5 4 AL 15 P 5 (Schema theory; Schmidt, 1975) 47 Bk 18 48 &

( Constant practice ) EASEE 4F (Variable practice ) » 152 RIS H #7 {5 H
ISR E 3 - IWEMHE HEEE EEEREELTBEE T > ZEFEEES
BEFEREEIZGE - BT EAEENENEL R D SR o (HE(E AHYAE R

-15-



EHEEETHAE - MR G AR E SR - R T B RENRIE T E
AL - DLEIEHERAY T AR EhERREAIEHL ?

SO n] DU Bh B B R R T AR R SR > DISE(E R > 1088
ARG - BIEALE - R 2T EREESE TR REEES
AEHTE - EREIBIVRGRES - BBEERIEEIEAGIRL T -

AEFFEE S - SL=FRFIAVEERCE - R R ERB R r g g,
SREEHIRET] © A Z AT 2/ EEEE > KBS ARNERGE K  EEE
BEITEBRNE > ST RAMEBINEE - RS AEENBIERSERIE
B o B = ARHIHVER AT TN B R - W R B RE R RE
TR RE S A R B RRHY S > SN EROR - LRAEVEEE B ERERS

Pt i -

5

SFUUET TAERRBISH AR RV NRR R AR 52

— ~ IR LIER BB 5T

BECHT 2 A RS TS A e TIEIRGIE 25 BB TG
{5 H AR AR A — 23 > B0 > ks (0 R EIEE B Pk BT
OB HETTRNS (R R - SR BRI ~ RS - AR (BRRE
2006; Montoya et al., 2009; Scott & Gray, 2010 ) - {H Szymanski et al. (2009) &
T EAAREERBETHIIRAVTIT > SR 2D R EIleR > NE R IIE
BREES IR - HIRHE S RBEET - PR T & MR RSN > AEF
ZRRERDTTTS MBI TAEIRAIAET TR > Caldwell et al. (2019) SFEEERA
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RGN FEERERET IR REOI R E TSRS R > #RES T &
REZGARAEET- 2/ Vi TIUE DL EAVFISR - A BRRAER T I A —2 -

{ 2R BRI R R TIR A 2 e PSRRIl h R DA > A NS (8 ST BTER
PRECRERE B OCEEWSE - B AT AR RSO IS R NMEGI SR > A
FLAEENTE H B CEERRG R NI SRERTFE -

=~ RNEIAR/INREISRARBAR ST

FE 38 R T W FE (A A B R/ NERAE A B B o/l SR AT TH55T » Raastad
(2016) FEH#ENFEA/NEKGNGK - #HDF e BRETHEREE B EH T - Wu
(2021) HYBFFESHEIRH B T-PEEREE T 1T/ I RS ERTN R SEERERIRAE/NER
HPEERG VR DB S N IR E KA > BRI EEEB A FE /NS - 21
S TIERS - Tt EEFRIA - &ie LIl - FamE sV FERAREEFETE
FEB A NERGIR(EFRIA TR D - SERGERE T A FEVSRE A 82
By REEGH L TIERFINVNE - PR EESHCHEIETE - KL
AW FEST BN E - BRET BRI A/ NE B I TRRI > I BRI ER
ARV -
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Grer RHAHRE SRR - RMIE BT RRIA AR T2 > Bk 7 ALIE
B~ B RE > CEEREE RN TIERFISI SR Ae s # TR - T TIER
A S E AR BRAR AN ERVSRCR - & R RE TR ? MR S TH)
HVRET] - EREEAVNIIISRESN RIS 22 - IR RlEfS AT 2R -
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F—Hi PTRER

AU FEH R BB MEERIR Z 824 - 3 12 R ERSEE (ZE2ERFgEKE )

SPHEERAE 8.8340.80 B2 - IR IALK - BR=/NKf - BRI THERS] - &

SRR S B EIHEEARER > T

W

BIES S ~ feE ~ Flik > FTAE/NE A A

FAY - fE8 - TREEFERGE SN EFRKBIERESE - SHERERHASES
SHIEFEE - AAERSHES RN 18 & BREFBRAEHFREETER -
AEBCHECREZAGREZ B R ERET (4t C112034) - FHlE -
R BT R 35 B K2 BLE P BOR A - RigH S BB S A E K -
PRERECER LA Mann-Whitney U test (S EFFE U fE ) FEpt9/dG8E )

AHZ f RS ET A% 3-1 -
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R 3-1 2HEBEAER

s HHRREH
(N=5) (N=6) z p
s BAKE sME B RRE B/ME
e 9 10 8 9 9 7 954 340
(%)
B 139 143 130 136.5 145 125 -.092 927
(A257)
i 27 35 25 31.5 38 25 -649 516
(AF)
PHEREERELD 7 10 4 7.5 9 6 -466 641
(%)
HllEs e 1 1.5 0.5 0.75 2 05  -097 923
()
ElE S 14.5 18 10 8.75 19.5 5 -1.379  .168
(/N3
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BRI HIRIE

— ~ fEUEERk - BN A EREURER (T ball > 1K 6.9cm ) > B%E RORIBGH(EE -

& 3-1 J ball

— - SSK STAROKY PRO /D 4E# s E#% SBB5035-9095 JSBB
AR ER R Bl RO ER
[ 3-2 SSK STAROKY PRO /D E# R Bk #E
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m % (SONY FDR-AX700) : fH HIBREVEN (E K % R

B 3-3 SONY BEsik

Blast Motion ( San Marcos, CA, United States ) : JHI| & fEEHEE
& 3-4 Blast Motion Ef{E R HIZE

22 -



] BHVDER - RERBOREREA - /NR B BRI EA -
B 3-5 STRAMER (RERER 7.5 4% » /NRER 6.5257)

&l 3-6 ASUS VivoBook 15
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1+ - Kinovea (0.9.5-x64) : /A 82Eh{E 2 HE)EE
[ 3-7 Kinovea iEEIER /T HTHAS

& KINOVea

J\ > EERHRES ¢ E-Prime 3.0 © KV HIERIF(EH
& 3-8 E-Prime 3.0 [\ FHEE R E

(E-rPrime3
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FB=F ERIEF

TEEBEEATETE ANEAERERE - WKATHF SR BT 8T » £E
VoA o Ry RGE L R ER R - —dH 6 A - HERILEST/UE
FOBR P HI—2K > SRS AR - EIEIISR R N3 (SRR AR 25k
VOISR - 1RA R IR 5 B 00 S B R TR N i & — 85I SR M
BRI - PRI TU % T W 5 ) © T =R BIOET=5E (
ALY 15-20 73 ) » 3 17 THTRGE - BRGEEHRINUEFIEZ IRPEE Z2R%
LT RVUEIAFFRIE excel BE{THEMIHC CREK ~ WEREERE A1) - HHEMA
A E BRI S TR T RS - M REMED N NIT 8
WE > HIRIISEREFSER 33 -

BRI E T A BT B MR GER A IEMEITSRE - o1 RRIEKiE
TTall4R - BFREI SR AR R W A —$HAEIT ORISR (— AFT 56 — 40+ 5S
— NIT > Bt T =) o AESRE AT ~ SBVUAEGE SRR UGS SRR A TR ~ o
& » LR8N s tilaleeR - llNEE S T TR RIRRAE b -
Hhs it ic B B wlE 3-9 -

$

&l 3-9 ThS B E

Blast Motion

Sm

33m,
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FTEENER LI FEETER - R QAT TG - o BEROR ~ BERRTRES - R
KN AR VUTERVET T3 PR S R R B BB - M
Mg 2 5% - WEE N FEE A RSN R Ty 8 (5% 3-2) 0 725
SRRIEICTHEAE R TR E - HINEBREERE - Rt Er B RS
HAER - BRERHRNATR R BT — KPR - STRIREORE 8 Suatinin
iy kappa {EF9K]2.80 » RARUEE -

EFTRBEEN E > 2% Kasumata (2007) 8955 » 7RIS T

FTRHIE > BRI H B HERRBIHFE (Swing After Release) - EA{ERERIENE]
BechERipERE] (Swing-Impact) AYFHBAME (& 3-11 - & 3-12)

R 3-2 BETERL B

HETREL  ERRZE SIREKEURMIER AAWEPIRER i TTRFREK

Py 0 1 2 2
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&l 3-10 FTEEHIBR

B
e s sss s st s
e e s
faE

H
§
|

gt
S
L

ga}z&a‘
o

:
A

B 3-11 (Z2) FTSES/EREmE - B 3-12 () TR EERREHE
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SVEAIBRE DABTH 77 2 T VSR A BRES 4 5 7.50m ~ 6.9¢m -
6.5cm =HEA/D » EH GLIBASHEMEE - $GEES  SAOETHBRIS BN
BH + ERHESIENERRIE] (I8 3-13 - 6 3-14) -

i 3-13 (b))~ 1 3-14 (T) REHERE F

7.5cm 3 6.5cm

1 6.9cm.

1 7.5cm 2

FrA 4R & G EERR BT AR T SRR TE - DA
Tt pralll R 22 e BRI e BE sk MR ERHE T T ERARE =5 5 - EERR
FEAE 3-15 -
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& 3-15 B R E

B/ MR R (N =12)

'

*ﬁ‘)HJ

HESUHAEEE (AEEA) - TR
( s

@
%[[_;
!
i

SV B

BRE L ~ R - BhERER )

!

FOAHITUE (3/ ) $TH10k
SFURBL (N=6) -

AR GR4E (N=6)

!

2 oy: |
FTEERIA (BEBRAE - BERRIEHE - 1T
4 ) ~ HIVEHI B

B

:

PNERGE (3£/UB) 8316
BHEGBG (N=6) -

HHEKGIRE (N=6)

}

=M ~ BREH
FIEEIN (BB -~ EERROREE ~ BT
)~ AR B

IR
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()~ FTEERI R B Eh AT AS

BB R Bk O Bl Ry BN B A (R ER (T ball) B ERPE (SSK
STAROKY PRO /DAEAIKE ) - SEEAE MRS ETEIRRIAT - Gk
FAGTTABERETIG S REREMIEER RETITREIUNE - 150
g Ry RER > EITERERR ~ BRERTREL - BTN E - AR A
Blast Motion M & R EHR AL T Z S ABRIE o 1M FI7AaH L0 s i i
BETHHTREBE - REETEE S RRPE EEIZE > A kinovea TG H#E
T o B L R S BERE T R - R IRER 2 ST S Bl -

(=)~ HEMNER

FEBETHET TS TRRMERIR - o TEERE /- Wl B TAE IO R R E
EREVAU R > DI 4wt Tem e - [8/ G 2L Eprime3.0 #E{T4REE - &RE T
GHFAFEARNYEER (RSB 7.5cm ~ 6.9cm K 6.5cm) » H75RA

[FEINEAYE A - 5 e AEERSEE A - B ICHERSE SE BT [0 % — X - AHIER
A H BT R 5 SRR BE TR » ISR ZIRREA > R Wi I SRR -
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* FTEEIRPE EL

AW LT\ (REIBRNZEIRS BRI EE - EIR ANE
sl ) - FBRFHI—K > 5 17 TITEESNIGR - ARUR R 73 Ry 2 SR 4H R AR
Bl - FIOET = - BIRIISREIE T AR EmERGER 81T #ITIE
I THRE - BRGEEHIIREIE 3-3 BREMETIIS - HPRIEIRFH excel

TThEt TS (BRREAEK ~ iU ER S 1) - H SRS sHAE E i BT
VB TRKE - BBl dnasR 3-3 > BRGECEHIREH
SHFR 34 -

% 3-3 BE oy 4HEES SR 2Bk
BRGEH ERGEHE
s P Bk A JPER (7.5em) ~ HEEER
R UEER (6.9cm) (6.9cm )
ElEC L 4 7N
GHlS Daprs 10 55 /4H x3 4H
ElEC7ES 3R/
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R 3-4 BREEEIIGRR

{— Hw HE
Fd=a ‘..« “u “u

= @@u 00 ©u®
-/ — -
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000 000
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o 00 0.
o0 o6° 00
‘ — — W W
R BAAFHEFRIK
1% 3
|

=~ Al

FUUBEFT B GREE A% - BT - SRV ERIFH - G a7 BRI AR -
I -
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VO~ U SRPE B

[FERTVUAET TR SRNE - FPEETT RIZEIT SIS (RIS RS K
&M > IR R TR SR -

T~ BNELERLH

5 VEETTIR MBI - JERANFERCN > BETRFRENER - MR
b o RS EE 2 BRAG AU N EERRERIEAE RSP/ (EAE 6.5 2257 ) HYETHUDER -

SRUUET BB BB T AT

AH7E(E 4T e SPSS for Windows 20.0 F#ET 43T - {5 Al Al P&t
hr g~ PR B ST ER TG ZATRRE - DERITAZENHE
R Z&ER - BiBRSLLL Shapiro-Wilk A e 25 Ry BB il - 545 » AU EERE
e - SREGETT /A A Mann-Whitney U test, ( 2 557/E Ut ) 2 Friedman
test (FLEESMRE s hltebrmsE A EPIEIER Cai~ ™ ~ & - ) - DIK
FHH R =REMEE (RT~ s 4R ) ZFTEESRI (BRI ~ BEECRRE 8 -
PRERE) =5 > AfiEH Wileoxon Signed Ranks test (ZEF< AETTHiiE ) 1@kg sl
TEf e HIRIFTEE R 2 #= 2 o JE4h > (i Pearson Product-moment correlation
analysis ( FZFARBZAHG ) ~ Regression analysis (fljBRGRIEAIEIIT) RIGHAE
HERFal g (Bl < 252 - BRE /KR o = .05
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FRE &

F—H TR NREE

ARENFHEH TR 7 STRBIEGERIE Rfats - Hh— IS BB E RN T
A - NELR I 2 8B R R - RUSERE U et mddieny ~ 4
& RS IR TSR EE 2 = 52 - WilHE AL B St et S 40 = 5%
[ S IR T BRI S H 2 A2 5 - MAATAR P& ER A E] - S METTE
SAERSRE - felg S A PR S IHITERIE Z 2R - BERSEEIIRX
RS IR BRI TR 4-1 BT -
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% 4-1 BERS B VIICONBR S TR BB M L M 4ReE T

BERER (%) VERLTEL (07) | HEREEEE (km/hr)

SEF HH SEF HH SR EH

(N=5)  (N=6) | (N=5) (N=6) | (N=5) (N=6)

EIpl SRIIA 4 0.7 0.75 1.0 1.0 7126 7161
BAE 1.0 0.9 1.3 1.7 92.18  78.02

i/ ME 0.6 0.6 0.7 0.6 53.26  53.80

HOHI RIVA L4 0.6 0.85 0.7 1.05 59.40  60.67
N[ 1.0 1.0 1.3 1.3 73.04  68.26

B/ ME 0.4 0.6 0.5 0.6 43.06  55.50

& EiVA L4 0.8 0.85 1.1 1.1 63.68  63.02
EANE 0.9 1.0 1.2 1.7 7494  72.10

m/ME 0.7 0.6 0.7 0.6 57.19  54.80

o SR ¢ 0.6 0.7 0.6 0.75 61.33  62.28

BIGH

BAE 1.0 0.9 1.2 1.3 75.02  70.84

m/ME 0.3 0.3 0.3 0.3 56.32  54.17

WE 4-1 > FEEBRRE Sy SHEE U BESTT » WAHTEIYZOHE B i
A (P T B (2=-.095, p=925) ~ HUH(2=-1.408, p=.159) ~ 1%
(z=-1.035, p=301) ~ BRI (2=-.276, p=782) * FERIISIRERUR » S HHE
4 ((2=2.800, p=247) BLHIRGEEE (2=1.778, p=411) TE= MG RAEE =
o BEEREAVTRMNE > WEBCEAESES - BB AT ERR -

SERGEH (2=-1.382, p=.167) BIFEMHGRELH (z=-816, p=414) TR Gz
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B 4-1 BERRFRABRGE R

A%
6 14 W sy
1.007 . 2 BTt
80 ‘ ! ﬁ
B g0
IR
pr
40
.20

00 T

7

ik

%

Besh > FREAVIGE RS EEED P GO > R SRS R
BIENT > A USRI H SRS o I EE SR RER A NE R —
4 BRASNEBEEEEER (£2=2.737, p=255) - [FIBEM - BT AERFaE
BUR > FrAa NERC—4EE - TRAIERREE D 5 - hieaiat brVEE = 5%

(z=-1.852, p=.064 ) - £ JUBREERRIEALEGE A0 2R 4-2 5 -

\
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R 42 ZHBRERRI G

N=11
FTHI Hrfir 8 0.7
N 1.0
BIME 0.6
HrH] Hrfir 8 0.6
EAE 1.0
B IME 0.4
&Ml Hrfir 8 0.8
EAHE 1.0
/M 0.6
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FESER TR oy > Sy R T PG > o3l R oy /R (10) AN /4
R -

RRER (10) BYERSy > 40 4-2 > SFERE U e 8Ur - MsHRIEIIX
M G RS 22 B (Pl i ¢ Bl (z=.-.185, p=.853) ~ fuifl] (z=-1.011,
p=312)~ &M (z=-.184, p=854) ~ BN (2=-.092, p=927) - I {E St EH
o EREEH (2=2.000, p=368) BIEFGEL ((2=1.778, p=411) FE=HI
S 2 - ERPRAER  PUCAETRERR - SRGEE (z=-.1473,

p=141) BERIGEEL (z=-1.732, p=.083) (£ {RMAIMERE (gt DREER

B 4-2 Y&Rhr 8 (4B /AR ABRGER

[ERiak > DS - el S EES ARSI T USRS
HAHET RIS - IBEIESRERTT ((2=3.622, p=.164) - {EFTA NER—4 - 1£
=i E =R o B(EE TRAERE > B ArTme s - MRS
BUEETETT (2=-2.217, p=.027) » B HIEEERE o B i Ve 4Rea T4k 4-3 B -

U= b
150 —b
14
(-]
1.0049
o
) !
504
O T T T I;
S
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R 4-3 ZREERE Y Bum St

4Ty I HERERL Varh Leek i
N=11
FIH] iz 1.0 1.2
NI 1.3 1.6
m/ME 0.6 1.0
HHH] SRAA 0.8 1.3
BAME 1.3 1.5
/M 0.5 1.0
& i 1.1 1.3
EAHE 1.5 1.6
/M 0.6 1.0

SO et R /B RHEES oy (AR R PERETER > E 4-3 - S&%

e U tERUR - RIsHRIE = ks S e g2 > BRAEREER - (FAlfmit
ar  ArHl (z=-1.006, p=314) ~ fidflf (z=-.553, p=.580) ~ & | (z=-831,
p=406) ~ B (z=-2:106, p=035) * S HEEMEHF T~ > SRHKEH
(72=2.800, p=247) BLHEBIGREH (x2=316, p=854) (E=HIEGfAIE 2 -

MR Shn E B - ERGEME (2=-2.023,p=.043) f£ TR ANERE AR

EAEH S WHRSEL (2=.000, p=1.000 ) MEREEE5 -
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[l 4-3 Y&RGr 8 (B /BEPEE) HEEGER

SR

v
oo UE i
L3V ER Y

el

42
-

2.001
1.504
e
L
%
i
3110r
wd
00
[Epiat > #E—F
FASD S - 3
y A | R iR E B

BilL

G > iR SRS AR T - AT EE S
EEERR (2=1.282, p=527)  HEFFA NER—4 -
[Ft - BUCAETT SR ERUR - Fra A E Rk

iR AR RS 2 5 (z=-1.011,p=312) o & MIERE Ly B ALV E et /R Al

RAIHUR
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WIE 4-4 - (EHEEREREE Y - SREE UMERDT » WA HIE IO B E Ak
GRS ¢ BIH (z=-.548, p=.584) ~ fill] (2=.000, p=1.000)  {&
M (z=-.548, p=.584) ~ B (z=-365, p=715) - FHHIESMERUR - BRHH
4H ((2=6.400, p=.041) TE=HISARE 2R - DIBUTART e E MR EE R
BT B ZE BACHEAEATHE ORIR (2=-2.023, p=.043") - AR - HERIGE
4H ((2=4.333, p=115) AR AR o E—DEPIRAER - BT ARSieE
HUR > BRGEEH (2=-.943, p=345) BAEMHGELH (2=-.943, p=345) {£1&M
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[Epial > E—S S0 - e S ERS ARSI T T IBREEE
HHEVHIES - EESERIR (172=10.364, p=.006) - fEFTHE ANER—4H
LR REEZE > DB AT R E MR EBHR LT > BURZEAR
FERIH (2=-2.713, p=.007) KA (z=-2.401, p=.016) - MELCETTHAIRIE
BUR - PRINCIERE ST EABERVED (2=-1.956, p=.050) - ZHIEREHEE L
TIPSR AT R 4-4 B

R 4-4 B HBRERE A A MR aET

R
N=11
EOpill SEEITA 4 71.26
EAHE 92.18
B/IME 53.26
HOHI i 59.40
1N 73.04
B/IME 43.06
&Ml Hrir 8% 63.68
EAE 74.94
B/IME 54.80
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FEENPERAERES 7T - (5 F B B AR = A B i B B B (R T A R 1 (R 4-5)
SRBURNRISZ HE R RE - ERIBUR I BRAVR R - AV RROE 2
W2 o D LERWAHAHRE S MER A =2 (Eid et al, 2011) > &ERBURERA]
SN - Hof =T B A BIAH B B A B 2= 5 (Pl it & - AERTH] > R
SHEA (ren=-879) MIFHMEL (ran =-819) FEEERE (2=-951, p=171)
FEFORT > SBEGEL (re0=-918) BIERINEMRKEH (ru7)=-825) (z=-1.678,
p=047) - fE{RM] - FRGEE (re8)=--887) JREERNFERSMEL (ra9=-770)

(z=-1.749, p=.04) - FEBIEN] > BRGEE (reo) =-.870) JRETERHYH AR E
8 (reo) =-.717) (z=-1.705, p=.044) - i5EL4E SR BN B R GUE H AV E R SR
(& 4-5) -

Sy )7 » 53 RIECE RS AL S BRI i AR 2 22 5 - A = R
fraffmaan T« S RGEEHAE P BRI E (2=-.669, p=252) > f1jl]
MBI MR, (=901, p=.184) - QNIRRT 2R (2=-.293,
p=385 ) o WA EH TN NIEAE = F (2=-.729, p=233) > HIAIZEREH

EEE (z=-1.22, p=111) > [M&AFIERS AMEE ER (2=-.541,p=294 )
BEAh > e —2D (I R SRR PR ER 3 AT > 15 AEAE S HBRATRER (£24-6)

SO R LA 2 S BR A RRAEE TR > BB (B ) 2 #9%% (Cohen et al., 2003 ) °
SEREUT W AHAE VUSRI BR AR PR B SRR 72 52 » (il ~ © AR - WY
AHARPRIHEL 1(79)=.999 - FEH] > MRHREAREE ((75)=.992 1E1&M] - MsHARA
EE t(85)=.990 » {EBILM - WIEHRREAHEE 1(66)=991
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p<.001""" $<.001"" p<.001*"" p<.001""
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- 46 -



R 4-6 RI4H RIS HIBRENF iR i Z R

A1 AL G 2 B
PG -.566 -728 -.709 -.705
HERGEE 635 -479 -.392 -.403
AR EEF AT 999 992 990 991
=5

FET AR

ARG RIS B IE A [ELAE R R 2 2R RREROR/ NETTERRE - DR P Eds T
LA EIA FIRERAR/ N Z ([EE > W3R 4-7 ~ 4-8 BN o M5 A1 2]
ZEERSEE (7.5 269 ~ 6.5 ) LLEERE UlRe - felgnar ~ o~ &k
BRENAE RN ZE > WA RS E S e = NSRRI S IH T8
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R 1.5 77 INESHY D BER - (BB 8 hEE A =R - 5
Ah - IR R EERIERAY 5 A A — 20 BrlRE s BB r BEE REA R -

ZRIM - SEAIIBRAVER AT 2N - EMRBRRGHIEZ - (7B HE A Y
#L > INICE SR MHE R & 0F f—EG - RrE B R BRI EIR Ay
o ERIEREUIEAER VB BN R ERNHEZ — - (HUHRSE RS
BB RGRIGIEE) - SiEim g 2Pk o sedsERk 11 AZUsE - RN RE
N~ I ERERI B2 28 BEA S o RARWHFUESRARAR - & > &
B =R EE G o DU S AR W -

\

1l

* EERERE

TSt EHERR R R IT B R R E B TSRS - (20
AR AR (5405 > 2002 @ BESRAL > 2006) - {EReEELHEEEIE L
GRBREEELEE  JIAGEE N FENRIHEEE - SIMEEEE{EIHH]
R B NNR L — - ELERAYRET] NS R T e R
REIZ > SR BHEREERVERENZR (FRIK= > 2002) - MAWTFTEEH IR
AE AR/ THIIAR - B RSB R R A R = R - (EAEE K
HA— RATEEE—EE - tareE SRR MBS > (B RaH 5 BrE Al
R EIREED » LS RS AN SR n] DA AR 2

‘:LH%

I~ EhfERER

AHFCAEENE 458 8L Katsumata (2007 ) ~ Gray (2020 ) HYBFFEAHET
BLE AR HIER R T 2 1R - iR R Ek WIS RIS 23R & HEE » FEEE
FEEY > B TR IEREFEEE - R R BRI 0 K ZIRA © TE
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BEICHIER TS W 4H A EERR &5 R AT DU A - B B ACE AR AR (R BUR B R -
M GEEE (EFE &) UREKIM L 2 EEIEEE - BRI 2 R Ry &k
BT ATERER T > BUREGE N ES R GEE TR ISR - s S R R AR
B EAGRE KBy RAAIM A AT Y - AW ZEaE RAE 7 85 A SUR et HHAE
IKAERL AT IEREE (Katsumata, 2007 ) » SEFRAERAIAR HYERE 2 8 AT 22 2 A 4R
H P S RREEE BAIEAYIE 5 - PEGERMMEIE 738 XSO TE Y HIR BT TE)
i (FT B ~ #5FE0E » 2010 5 Gibson, 1979, 1986; Oudejans et al., 1996 ) o i
R o BEFHADGHEERANAE - RBRRRHERE K E PR E -
M SRE A ETRE PRV RN (Gray, 2020) -

A

B

S

R

TR EER R 22 B2 P BRI ] A DB AR R Y BRI ) 22 PRty el e A BH 8 AT REY [
> AIREAHEAE RS ) A BB A RE - #251E Scoot & Gray (2010) HYBFETS
o R E SN NG RE I AR E - RS EAR R EE DR T 23
SR B > R EE T R BB R LT NERZ — o R - 5
BT RGT - AETT AT RIRIEARER Z BRE CIHSHT - 1981 5 FEiEEY 2003

Breen, 1967; Hay, 1978; Williams & Underwood, 1986 ) -

BN BIFRREER BB TAEIR

AR B ERRE BN R & RS T E VB R A BN SRR
Jb o EHAE AR EHIEEE - BN REEE/DFENTE - T A RER/NEK
EABRFET TSR - ML ERIFAFTHES (WEES - 2003 5 Buszard et al,
2016 ; Miller, 2012; Raastad, 2016; Wu, 2021 ) « AHHZE SRRk ¥ £ 2B TR 88 T
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TEPRMIAYERGRE - AR TR (7.5 25r) HIETHUDBER AR A B AE
HEFTFTEEFNSR - Bk B - SIS R IHEEHESD - £ Raastad (2016) HY
e B S DR R BRE T B —4H KRR ~ Sy — 4/ N TEEITZ > 55
A8 ] RST HPREREIIGR © A g 5 AR BN BRI - AR DRER A BT T
A FEHE T Ry 7N B/ AR - BN RAE T RIETRAEI SOEEA ] > FERH
[EHEITRVERVIIGR - ISR A ~ BABKD  SETE ARE A R 2
BRI H TR ZFIA » 559MA R ARHIFEEL Raastad (2016) HYEESREAE
TEPRAACEE KT ORE - BGET TRV S « SR IRFHHEERETT - (HE IR
FTEREFALA 75 S i T KT AV INAYER - [T T A [RIERAE ~ 2R -

ARy T HEPREREVE B AR M B EBRAVEGER - HaT DRI
PREEFEME - MPSERETREE 7.5 K 6.5 A5y Z AR/NGTH » AR DBRETH U
R Z RN > INBESRE R & (A FEAE ~ BREAVER - R AREIR
Hlz— -
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BEATRS 5 EE) A R E AR LA B AV 5T K2 A Bl B /Y BB
NH#ETT (Lee etal., 2012; Witt et al., 2008; Witt & Dorsch, 2009; Witt & Proffitt, 2005 ) >
VA DA o SO BRAR DAY R & U7 20T Z2 S Rl A K1 8Bk R T
A (Witt & Proffitt, 2005 ) » {EAHFE St BN NEEWIERE A HUDIAVEER
R ] BE A2 AE AR AR 8 5 FUE R AR AC U N B TR R B Y - R B
FEEE BRI R TR ZE 1AL - (B m] 1 588 L 4H Fe ke 1 S A AR U AH
FASE/ N (BEE) HimHEFrEa R 2R BB RHVEHE (BRI ~ &
&~ UEF) AE - BEAETREERE T IR o A A Y B S R

( Gray, 2020 ) °
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