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1 1 2

2 3 1

(" KA R 2B OB S AT Be, [ B BRAER R PEAG S 42 R U R R L, KT 300074)
C R R FEHF R, Kt 300387)  C IR R0 B2 0%, BFHF 250358)

SUECTAR, WFRIE XS

RS0, I & 5 B AT Sl Ik i PR — B D

INTRETE AT AR B TR, T 75 A D07 1 AR (80%), MR 557 — e Lt T i F MR, &
SCH i P I HR S 5 7% 58 T 2 AT S5 AR R LR SRR 7R 7 i 7R S5 AR BRI TR SR B, Y
PSR EE SSTE T I, A AT S R A F RO W 2 S, B I B 2E S AR, Uil U S B S
P S, RN 2 T Y P 55 AR R 2 S e B S I U RN, S 45 U A 7 55 R R BN R

8 TR B H ZARE ]
AT, fgs; EE R IR3
B&42

1 515

TR E XCFRHBEAIE . &, 3 FEdE,
BERL R AR AR IR | i O AE B T Ak
B, B ARAS H 2 TE X nyidik . A8 At Cn
Al s 7 F AT BN Sl Ik i B B FE R T 2
XS] — BT I TS A2 B G R PR
KEMFERM, TEPE CF RS, Lt A
A B (T8 5 1 SO0 Y 2 b, T S
KRR AR TR 1Y A B0 (Lukatela & Turvey,
1990; Perfetti & Zhang, 1995; Tan, Hoosain, & Peng,
1995; Tan, Hoosain, & Siok, 1996). iX &K A F 5
WL E A E BN RGERIXT CR, MiFRE51E L
Z A JEXT B e FR, B GPC R, 5 P SCF A L,
DU BAT AR, S R0 5 22 8] o I 5 28 AH
XS (R AR, mhEEFF, FEHE, 2003; T £33, &
R, B, GEER, fhiT, 2012) KL, -
T O AR Q0T ST ) AT B R AR o B2 R (5] 13

Wk H #: 2013-09-25

O PR AR OG0 1Y — > H 2 ) B GZ IR, I,
1997).

H AT A 18 S Ik DA s TR B AETE Gl ik
T r AR ] S Y AR R S A AR R (direct
access model) . i & 4 B A (phonological
mediation model) I X3 1A £ ! (dual route model).

BB R, 38 A R 1R {5 B AT DA
ELEEROE OB L R IR 2%, SR R LA IR, T
A 2853 15 5 B 3405 (Seidenberg, 1985; Taft &
Graan, 1998; HiLfF, ZHHE, 2005), FLEBEI
TR B X, HE RN A S R AR
YEM o — S5 5 T SCRpiE S AR AR 5 A BR A 16
R, 1997, KK H, H¥, 1998; Taft &
Graan, 1998; JEmehk, RT 7, &7, 1998; 7KK IT,
W EJ5, 2004; BHfERE, B2, 2009), B AR
RGNy, A8 A TR AR S8 AN 8 B4 0 O 3L 3]
M ] S AT R AR, 1 G IR TR BT 1
R E R, 38 O TR TR SRR A R

* HE A SCHE SR F I S5 A T KT H (2009JJDXLX005) . E KA A REE AT H (10BY Y029)FI KT @ “HHHa+

BT AA BE =207 0 BE ),
HIREE: EEF], E-mail: psyygl@163.com
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IR SRR AR B(E S i, S2EH%, 2005; Braun,
Ziegler, & Jacobs, 2009;
Newman & Connolly, 2004; Frost, 1998; Tan &
Perfetti, 1999a). i & /B AY I TAE N« FE—
o X, WEE TR E A R R E A Th A E
Mo EE PRI R | — L IR S
(Birch & Chase, 2004; 5 /7, KL, 1991; K&
H, S¥, 7R, 1993; KT 7T, &4, BB,
ARTT, 1998; Fbkiy, SZHEY, B, X%,
2005), Coltheart 56 T ELiE BB FIE & /B8
ARE A, HR T XU TE AR AR R TE R Y
W5 (Coltheart, Curtis, Atkins, & Haller, 1993), 7
T SGHE IR R AR AE PR 2N TR N T3d . — 2%
R B TR LT K, S B R A B T,
PRI B (R TR RAE, TR T A P80 1 3R AE,
B AR R AE WO T SCRAE 28 GE AR 1 1 3R,
P 3 2% 30 [ B AE B PRI, R AR SR i) L 3
B o — R o (R) 5 ) T ) S TE >, 20 3 S
Bt b — A - - SOIEE, s fE B At W
G T 5 B A 3R] KT B TR X g AR )
P R TE T Y RAE, 3K — 38 FE AN T EAE B0 H 3R]
B fE R, PR RR Sy I 1) B3 B (e S, 2 T
%, 2005; REHAK, TALL, #TE, 2009; Rk,
BEE, kR, 2003), FrLA, RGHEIERBALR T
BAH: TB— LAE & - SOFAIE R, ™58
PRI L AT AR E T, B g ad T 2k
BEAR IR SC, BT A5 TR RS, R Sl
B AR SE B T8 TE AR Y B R] P A A, AR WA A% T A
MR T PSR B BAT AT . SE R, B
DLIZASE A SRR Sy B¢ Do B AL (I8 ) ¥, 2 T
1991; FiSrfE, SRy, 2005; KSR, ToH, X,
2011),

I5e] 52 T A RN R TS T A 2 AR rh AR X P
BOCFIMIGE b, DUBBTIIFA IR Z, AN Y
PSRRI 2 T PF S SO RIS SR Y o DU
HPEESCFAL, 7RSS B M FEAIR K 2 5
Bk, WFREDGERIE . & . SCRYIN AN AT DL g 7
DU RN TR R AL, 3l DL AN ) 5 1)
RN T R A 1) R R (MR R, R,
Y, 2006), % T OA X THFAIRAEIE & X
WO [ RE EAETE R R, BRSO 28R AN
[ri] F4 1 SC 3 A PO A58 A B B I 92 L O 2 1,
2010),

M2, EDCFIEBh, BHgemEEMN? Hii

Hutzler, Dambacher,

KT DTN TR LR, w515 B i ] Ty
SRAFAERE Sy B (R oG, 5K AR, 22141, 2013),

— BB SR S5 SR LB, I E R B RS O
T P A B, AT R SR R
B, A EBEEEFER, B WEMHEAERM
(Perfetti & Zhang, 1991; 4, 257, 1995; JA
AR, 1997; BREE, 2%, 2001; Wong & Chen,
1999; #{##%E, MfE=Z, 2000; Wang, 2011; T,
T EI, 2010), & ARBUE TiHS HREL(EBMAG 55,
2005). 75 —EF SNy, W 7RIS SOm Tl fErp
EHEZEEN, HE T LL A shas, JHEN T 5
AR GR RS, &F1E, 1989; iR 1, WLHES,
1990; Perfetti & Zhang, 1995; Liu, Perfetti, & Hart,
2003; Ren, Liu, & Han, 2009; Tan et al., 1996; Tan &
Perfetti, 1997, 1999b). 1ii HALA: 554 N (IEH:2E, &6
EE, K&, EEW, 2007)i0 LB T iESEE X
s R B A ER . BoBiir T R, 1R X
I T RE v, 1 SR R BE T LA A S
ik, AT DL H S FE 45 S TR Bl 3K (Li, Jin,
Qing, & Wang, 2011; fEHESE, #fiE 5, T, 2012),
HRE LA e e AR, 15 (5 B TS SGE A 1y
W sk M AR S IR, LA 38 3k 5 XAz 3m) 71
BRSSP R R B

M — N AERE, WFBRETREERRDY
XF, HEIPA RERARBEN T ICERIEES .
R, FH G A FRUR RS T 3R s alE n,
M R  FEE, &5 80%LL b (Fh— L, 2008;
&P1E, HEM, RTT, 2003; EIAN, E4H, KR,
2011, FENFHIEAFERE . B, X 3 FifE RS
BREEN, RIESRANE LLR, hE R ILE
TRRWER, KZE, 2005), 1m0 H T RKBLISEE
PR, 7SR TR S5 7R TE 75 R B AR
FHHE R (EER L, 2009), FrLk, A B H#EN, XFIE
FEEEIIN T, R BN R B — AR .

EA XTI S FF 5 B 4 kBT FU
AN €y VA& L YA i ST W IR e VR et 1
FEE ASHLI] B 5 (5 55 5 A el AR 75 ) L
L E LI () 7 (7 5% 5 s AR TR TR 75 ) ) i
PRI o SRR B T 75 5 SRS AN
— B 7R S5 R N R U B T, R )
UFBH T S U R PR 55 R G (i L, ] g
R, E71E, JBLLEE, 2003; Seidenberg, 1985; &F1E,
JKIE4R, 1987; Hue, 1992; sKFHZ, FHPE, 2001;
FOLRE, SZEHE, 2005; BREE, BAE, MK H,



1244 i Bt}

46 4

EE ¢

2005; Lee, Tsai, Su, Tzeng, & Hung, 2005; Lee, Tsai,
Huang, Hung, & Tzeng, 2006; 5y, &AM, S
¥, 2006; FRIEAE, FFRLSE, BRICOR, Bhoc, 2012).
FH 55 ) — SR RIAE, e A FI S Z W — %
& A Al 5 3 A B2 e A0 SR G b BT R 7
BB, WA R TR A SR IG AR5
WA F RS A—3, X 75 S 118 5 4 S BE A%
TEF(BRR, KRFLEE, 2005; dKFLZ, T EME, 2001;
EepSME S, 2006; sKARLSK, ZHHL, 2008; Peng,
Yang, & Chen, 1994; Hue, 1992). Jii <7 M550 J& 45
1 44 75 55 T I TR 75 7 SN I, il 44 7 5 ANl
SR R N 8K (Peng et al., 1994), iX1jiAH
TE 75 5 75 55 0 M SE AR Dy — P R RN
R

EIEA L BE. FE. RTIEMESQ2013)1
SRR T DUETE R 5 Y P 5 B R A8 1 4 W 7
X, R AALS, W TGS ET 450
TE i 5 7 S5 E AR B T A U B s e, A e rh
SO W Y AIE AW R (YR, RIERE,
FFH:, 1965; Flores d'Arcais, 1994; Yan et al.,
2012), 4 W A [e] 45 14 28 1] LA B 2 T80 4 W ) T 0
B DUF RS — 8 RS2 IR, 38 4 4 W 48 1 7Y
AT AR R0 DU B AN (9] 2H B0 R 73 % D057 U1 |
BIARRE A8 25 T Y S T A 25 T A 28 IR 5] 352
MBI PE TR, Wi R TE DU H A — 2
I I g R () aok A, e BEUAE i 5 55 U, TR Y 2B
I L T ) 28 1 DU Rl AR B e, R
O A5 (1R LR 45, BT )

=) [ 55N (2013) 1 SE SR 45 R L B, 24P 55 TR
AR SHAE T I, A TS W E SRR 2
HZ 25 S AR, A M I S A A 1
TR SR, 3R]V T Y R 55 AR 2 R F]
28 W IUFP S50, 3k 1 B 7 S5 Y T 4 BB A
FR N e 3 E AR ] o H, S R T Y 2
Fhr A AL 55, XTI TS A AR R U,
TR TS R E A SS, T AR 20 ) Fe 2
IR SRR A5 E o HEHIE T h I 7 7
HEMAWIRAE, Mg P55, ik e i
] TR TR 558k Ak, X ss R ECR E 2 WA
WA 5 T (48 T B I ), PR B P 5 B AT B
Sy, BEMIAGRN Tk A e g i R . WAl &, 25
GORTE— BRI bl BBSZ A A4 AT 55 5o, T LS
0 235 R 0 22 b U B A HS A A 44 15 O T AR TR T I
fE . ThiH, SR BN IE H Y H AR B e A A

TR B A E—E 225, NI, 75 7R
T B0 F A5 B S5 18 0F A — 2 RERS AR 4 ML s Wl 7 A
SRR B TEOL . AFTEAE LA 1, R AR TR Y
AW I SRR, BE— PRI AN SR K T 5
I HAT i SO s 2RI [ AR A T 3erh, 7 5
A SR A T Tk B R . 5341,
ABFTER A TIRSC SRR, X —HARIE S FAR R
ARIIRTT B AR BB AT 5T 75 1% o AR T I ik
(4 S L, AR BhE AR AT RUAE A AR SRRAS TR, HERf
IE R IR S BIE, A b S R B T A7
AR TR], 45 7 Bl ) S SO A S0 T 7

L5 LTRSS PITIE SR 7 — 2 A TE
FI AR I 332 v 7R 55 1 B A A P i R a9
WFFE 1 R E A5 (2013) 3250 T 75 A4
H bR AR F AT I 352, 28 14 45 A LX)
Hbr, e ol e Hbn T LRSI (HIE7E
WEFE 1, FRAli i E bR 2 I AR BT T 2
i HbR s | B2, AL 1 AR IE H bR 7E
PRI, BIESE 2 TR SRR B X A AR
17 T ARRL A I, BE— 22 5 50 HARIE A 7 iy in T
. BFFE 1 e 1 FISEE 2 AN, WEST 2 sl
% 3 FNSLHE 4 AU, 7 IR e S5 R A R 45
AR RS o SEER U AR A T Sl Ik BER A [ 9K Bl 13
T OL A AT LB AT 5 =] R 26N (2013)— S0 52 55
S5, WA SSTEIE A - rh e 2 AR A

2 SZER

21 WMRFAE
2.1.1 XW”IT

SR 25BN E . HBEL . HRTE
F<3(EHANE T BRI WS . ARE W) R
PO NI IR 6 B ms AL (R SR TR 42 -
BHT . FSTEA MG . FROSIELE - L TR -
BT FHFIEA-IEE . 55 - SEE Ak
FHHRLT I7 B RS, A& A AE & Fh 7 205 2 oK1
AR R AL B, BT A ) TR AL R
2.1.2 #iR

KEEARBAE 36 N, MTEUF IEML T IER, fell
RT3 58 1
213 HWREF

K1 Eyelink 2000 AR 2113 52 SR LI 10 5% 1k
MR S IE AL, RFEIA R EFP 1000 UK, S50 R
BAE 19 PR B B, FRESHERA
1024x768 4%, LA AIRIETF LRI, FRINH
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39x39 18K, FPANDUTFZ MR 5 5% Bk
SRR MEE N 60 cm, HNUF KA, 1.5°
A
2.1.4 LI

VEHIE R 55 N (2013) 5555 1 Hh 24 45T
PR HAR AR ® a7, BART T2
HE R CERT . WG . NE)ERE, A us ey
SR 173, AP BTSSR T R
BT, X I e BRI P 55 E A0 RIS S5 A AT B A 1
VEFC 128y . FOFE . 0. MPEGR I E S
R ) . — Bk R SR S0 B S TR B R
W5 A SR — BT, ZRIARE @R > 0.05),
Geitai R 1,

Bl E T A FOE IS B TR, K21 R 5 1) 3
— AP K NERA T RD, ERHEAN
(2005) PRI 5% H A 2 10 U] 3 53 Sy ] 8 S 9 5 0 S
B EE S, G55 B [ 0] 2 ML 2 i A7 e 22
S, RIS R[] S R D) 4 i AR L B
T, 100 S D AT 4 2 R0 S D55 AN ) 14 A 38
TR 40T . TERRR FI5KR K (2005), &FH5 A
(2003) Xz Shu, Chen, Anderson, Wu Fl Xuan (2003)
(5T TR 2 RN 2 3 — 28 43 Sy 75 55 5 B S TR
ANIEE R REAR [ SR B AR TR -

AR, ARLEAESATI R PR R
BRI — 204 53 - 7 55 R R A [
MY, 75 REAS R REAR R A, #8REA [R) A B A ]
M7, BRI EE R L% 2,

XTHARFERES . OHRFEA B0
=805 =AFRALE b QB AR5 RS T
- AS IR @) H bR Hi T Y N AT B AR R
T OORUESO B AR (R S5 . B TEA)
Al LR A 6] — S myrh

MRYEESR, MM 30 XIEFF(EHEL . -
SETEA) S BSE IR ] 30 AN, BRI TRV EAE
15~22 F 200l 754 15 PMHFEh] .

SRS HT A BT LB A AMERE | A B L T
DL HARF I B0 R TP E . BB 30 A S
T IE 2256 10 A2 A Bl 30 AN S8 A R AT ME
AEMEREIMER S SV, StE R BN, MR
SEIECRH 1.7 (1 iR, 5 o), AR 4.5
(1 NG, 5 A, @Ith 4.7 1 A
AIEN, 5 M a@ i), 754 L s gk .

FyAMEEL 30 44 R AR H bR i T
HEAT T ARSI, SIS g A E AR AT AR Sy, K
PN T, SCEIE R B AR I A

SEE MR AN A 1 TR .

2.1.5 KEEF

(DB Bt S it ) B3t A S0 25 AL 7 B
BRI R PR 60 om A, B R AIUEZE T AIFG It
PR FERT Ty, A5 A AE S 56 o e v S e
F5 B AR FSLERAR Bl

)i B FE T 8, 2R E PR E
5 BRI (BRI ) B A B 4 B R ), A
S ) Y R A R 1, SR U R
FFHLf# .

(3) LI T 7 BT — A = A, DA IR
RO AR SPGB B ERR IO % . ARAERGI G L, —Rar
PR TE I T A . S SRR AT R

(VB HE R ) I T 0 25 2 5250, Bl AR S0 56
P R AR IE NS5 . Ir A AR, AR R 1 7 =X
PR L2, B—REd—PRT. #
TR 32 58 — W)U I e AT 1 A I P e B R A R
S TR o E— 43 ) (B A SRR ) I —2F)
Je T B AL BRI R), i B W R, I i
Fie A LA A F AR Ry, H R AR A
FLBE Ao RS SEI R 29 HE2E 20 405
22 H#£R

B, MERDT 4 AFEM AT, —BOX
165 B SR H T AT B 5 o ) Tk T B, R

F1 EAEMEEFRILEMETEST

7SN AL FRF AL iR FALIU) 4 — KR THL 75—
R 11.20(2.92) 2.63 (0.61) 5231 (64.19)  0.23(0.43)  0.03 (0.18) 14.40 (8.36) 6.67 (4.59)
P 9.60 (2.93) 2.60 (0.77)  64.60 (118.61)  0.33 (0.48)  0.13 (0.35) 11.10 (7.87) 4.93 (3.90)

T BRI RGN S F s — B A
—HM: —8—1 A —%—0
O B ——1; R F—o0
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*2 EHESHHEFANESENRGHT (1) R TE R [l
e SR TR () 2 i 5 — i 5] 1352 IR e 2R —
FFE AR  FAEAR AR VEAE SRR T LT R], N 5 R e
MR T 3 18 2 SELE R SRR, ATy 2N R R0
FHOSEAT 10 3 12 5 F(2,70) = 51.74, p < 0.001, F,(2,36) = 31.50, p <
0.001. H/GAE A, 2£imE s X A mr=CET,
IR A W IR BN ) 1, BT LA AT IR, O, S A IRE R ) B, RS R X, AR

TIMV AR ~F- S st 3 A~ v 22 Z A SN o TN 7 2R
PR S B 1.73% 0 B4 0] 27 [ 5T 1) T A 2
Bt 1 86%, vt BN B eI HOE s B 1
PR, BT,

A By R O AL B[R] (first fixation
HEAL BT 8] (gaze duration) . &y AR AR (]
(total fixation duration). [AI#0 %4 #& A2 T[] (go-past
time)ix 4 MNP R H PR F IR S 4T 1 50T .
K 2x3 B Ny 220 et AT 1 oA (F o) A
TUH 7387 (F,) CFIEENbR 2 W4 3).

duration) .

WS P 5 100 T AL T[] 5 i o 75 55 8 ) 2200 AN I
Fi(1,35)=0.74, p > 0.05, F5(1,18) = 0.96, p > 0.05.,
FEE RIS 0] b, 75 5546 2 R S5 A0 TR 75 5
ZREAER —ELXEEHEE, F1(2,70) = 16.23,
P <0.001, F5(2,36) = 7.83, p < 0.001,

iE— 20 AT T BN AT R IR, M SR AR AR
A HIT I E U [ K TS 5 1Y, W8S 1) LR TN
B, B¥EF R E@P<0.001); MHEBLELR, 4
IR S5 4B HE N8 ) 8 UL R, 25 0
F(p <0.001), {HIEE TGS 224 E (> 0.05),

FE LT
A S ATE B T L AR e
AR ATE B A7 6 AR B,
N ESTAIPiP oSl ik VIPINIR: X -
A
TEIE STEEbIS 1 e P NS =S
e ESTHPAS 2 R TE g AN K -
W HAE WS AT A BB e
B 1 P . ANIER A 3 F g s U T iR T 50
Fz3 EFRIMEFHTEHAEm)SHREE
2 T 5 e R FE LA ] FEEAL A 7] S TE R A [ A0 55 A2 ) 1)
- PR
M SD M SD M SD M SD
R TR ELE 218 38 220 39 428 159 483 171
AT 224 32 249 49 458 173 513 185
s FEBTEL 301 64 355 94 779 320 795 318
it B4 261 60 333 105 702 249 717 245
‘ PR AEZE 251 57 293 78 537 160 576 174
M A 266 51 354 100 856 294 865 290
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(2) 5k AW Hsf (1]

B AL IR (1) 2 48 25 — 3k ) 32 v AR I RS B R — A
T RAE Y H G AT B A S LA ] X EA
TSI MR, T YT A 1] R A A 1] 2 S e
W T B EE IR S e b, 253K, Ay
B =R B3, Fi(2,70) = 43.86, p < 0.001, F5(2,36)
=31.82,p <0.001, K I A B, 204 g I =R
A4 H T JE I, SCHETE T A BEL A ) 1 K AN
B OL, (R RIS G 2R AR E . FHo5 0
B F RO B e, WE AT &%
Fi(1,35) =6.95, p < 0.05, F5(1,18) = 3.84, p = 0.065,
FESSTEAT WS SSHE A W BERL I () TG . 35 A2 BAR
YL, Fi(2,70) = 9.38, p < 0.001, F5(2,36) = 3.87, p
<0.05,

i — 2 AT AT BN AT R B, Y S5 AR A,
A8 TR BE LR (] KT I 5 1, W B R FAE 1Y,
H#2EF 8% @ < 0.001); HHBAEALR, FERK
AL TA] B e 34— 3, 2 ARG I LU AN Y BEAL
Affal, HIgZEREE (@ < 0.001), {HIEA A7 Mg
G 2ERARE@P>0.05),

(3) 3 L[]

S 0BR[] 2 i TR Vi 7E OGS R BT A
AU A ST TR, A 45 55— 3k (5] 452 s ] A K [ 4 s
[B) o 33X —F8 b5 AT LA B X G B = s 100 0% n T
o SRRV, AT ERON R, Fi(2,70) =
47.56, p < 0.001, F5(2,36) = 25.86, p < 0.001 . FJ5
5 KR, 2 A g T 2O A RIS S I, OGBS I
) b AL B ) 2 K AN W A O, H2 A8
WG 5 22 5 AN 3 o 5 55 0 B B RN W,
Fi(1,35) = 9.18, p < 0.01, F5(1,18) = 5.46, p < 0.05,
FESSHEAT HL R SRS B LR [ R . —3E AR H
YER B3, Fi(2,70) = 19.42, p < 0.001, F5(2,36) =
9.70, p < 0.001,

PE— 2 AT R GOV o B A B, 2 SE AR ZE R,

A HTEY ST R TS 09, IS5 I LR TAA
M, H¥ZESEE@P < 0.001); YHEBSELR, B
RTINS TR e, FL38 22 5 3
(p < 0.001), {H 24 HIFINE 5 1 22 55 B &, s
Je B R P T, BB e <
0.01), i H 43 #1i 2% .3# (p = 0.06).

(4) [B1 A0 % AR B[]

[ma] AL % 445 B[] 2 8 DA HIR I 9 7 S - 1 2R —
YOI G, 30 A0 7 380 S S A 0l 7y DX 30A ke
Z 0] BT A A R S B TR A T, X — R bR R

Tk ] S B A, B T S A T A,
T JE A TR AN Tt R, 455K, A%
B ERON B, Fi(2,70) = 34.56, p < 0.001,
F5(2,36)=19.48, p < 0.001, FHJ5HK Kk, HEiHE
W 7 2 A8 H RS 5 B, DG 1 Y R A  A2  [1]
B E K T ARG, HE4 1R S 2 5 A48
W RSB ROV BB B, T H by
NS, Fi(1,35) =7.16, p < 0.05, Fy(1,18) = 3.97,
p = 0.062, 7 5FTEAT R 55 78 20 (1) [l 4 A2 ek ] B
K, ZHEZTHEMEE, Fi(2,70)=16.76, p < 0.001,
F»(2,36) =8.45,p < 0.01,

2D AT R BN S AT R B, Y S AR AC I,
A4 I [ R EAR BT ) K TS S 1, WS 1 R T AS
B, HEEFEE@E < 0.001); 2475557645 1),
B TS 5 ER AN 1 AR R A, 225
WE @ < 0.001), {HZ[ELSEEE, 2[0S
()22 5t B0 i, WSS ) [l 400 % A0 i T R T4 T Y,
HYER M & (p < 0.01), WHMAZ S E@ =
0.08).
2.3 itig

SCHS 1 AE H AR B A N X F A ST R
IBFIE R B, I S5 e AL, 4 A Ehs b
(48 I AR 1E T 1A 465 0 00 s ) 24 38 38 K T e 4%
A, P T RGO B S U RN, AEE Y e 5%
FEATOUES, A5 TG R0 J 114 45 P00 LR (] e AT ik 2 22
S, HE 25 S e R S L T R ()RR
PRI 1, W F A R R gl 8 25 K A AT A T) . 31X
— 45 R 5 AR R (EEA S, 2013)—3, T
TRV 2 T Y 75 5% 18 AR 823 5 ) 1) < 2 I A%
VA 3 e DR AT SR S S YT VA Y GRS S SN
7S FHHRTE T 2B P800 o i H, AR S
HWFFEAE L, M S e AN, A HT RS S
LI 25 S e T W 2 AR TR VRS5O (2013) A 92 58
1 A SEIE R ), g B 1) T SR A8 3 B &
YR SR AT, A TSR RN J5 A5 22 AN W,
{HIR AT VA Wi o AT 45 3 L HoAn 44 L g0 2%
REINREE, BTN —8. XhEtEETE AR A
TR, SRR B A s n TAT)
A H)EZAEA

Ji5h, ©A IR (F EAIAE, 2013)715 3 T A
SAE ) RN, AR SRR I LR SR TR
IR, BRI, TEARSLm T, BT A
b Qe s/ 1 P e €207 1 BN W o TR T 3
R 3 e bR L ERR B T R a3 «pe 55
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L™, BT L] DA A 2 B U S TE
(4] Bel sk, P 55 A8 20 1 8T A 55 1 A ) R
PR AU, TR A N ZE B A A 1 352 ~)
15, nTREA JCIn T2 PR Ja i T AT I i 5,
75— 07 WAL BT 7 5545 AR T 2, a4 s /e 55
FE, AR, B LA SSTE AN TAS SR

3 SLEG 2

3.1 MRAZE
3.1.1 WKt

SCHRHH 20 S E PR RAE L FRSRAET) %
3CEmANE T AET. BEE . A )M R R
Wi, LI AR 6 Fli B RE (5 5578 -4 I
FEOSTE LB JS . FEORTE AN L FRSRTE T AT .
FRSGHE N -MEJS . PR N -AA). SCEM RS T
Jri R, Af A TE A RN O 5 & GRS EEA
[FSERALE R B, Pr Ay ) FREDL R .
3.1.2 #Hik

KRB 36 N, 5925 1 M —Ht g, 9
s IEML T IE R, ReA bR v 0 0 1
313 ZRiEHE

[F] S 1,
3.1.4 LM

TEHCIE] [ R4 N (2013) 5255 2 iy bR S5 T
RN BA R AR ® a1, B4
WS (A HT . BSJE . AN ERAE, A Es LBk
SAEEE 173, A B TR SR N R S
g, A 30 MEAF(REBTE L AHET)
Yl BLIZ I A) 30 A, X H bR 4R I L S 52 55 )
Y AR UE R L 1 —3K

X T 35 B 75 S5 AE b R S5 R TR R 3
Py TS ST G L 5 G = 7N /11 i I € 1 S
75 55 GG 0 B TR A M KRN 5 S e — B
TR, ZRARBE@>0.05), SGitLERILE 4,

XPERN i — 20 R Gt A R LR 5.

[, BEEL 30 £ NS INIE U SE 50 i R AR
X 30 S A HEATHMERE | A EPERGE TR S
SITRE, Gt B8R, RN 1.6 (1 M, S
HERME), GEEN 4.7 (1 NEAGHE, 5 RS

By, ME R 4.4 (1 RE AN, 5 R E ),
FFA TR . S AN EL 30 & K 2E A g B A
TR M HEAT TR, S B8 A ) b H bR T
EB 5y, BRG], LR E R B AR T
T {E R % .

SEES MR BN A 2 TR
3.1.5 KKIERF

A SEH6 1,

32 #R

B B bR A RS2 1, MR A B S S
1) 1.70% o A8 1] 225 (] R A DE A e 2 M 2 T
86%, Ui BE TN FL B 52 HOE B BRAR T m) 58, 5
5504 T HE

SR AT ] . BEOLAS ] . B fR]
] A0 AR B )3 4 A8 AT H A5 7 I R 3l 85 e 45
AT T 20HT . SR 2x3 SR Iy 22 50T A T 1 8
I (F DA H 34T (Fy) CREIBRIRREZE W3R 6).

(1) B URE L ]

X EUGE L A], SEagh R AR, Ay =
B =R B3, Fi(2,70) = 28.77, p < 0.001, F»(2,36)
=22.17,p<0.001. /G0 LB, AT
A4 TR J s, SR A T VR T AL T 0 2
TARRER, HEERMEEZERARE ., B
1 B FRON A B3, Fi(1,35) = 2.04, p > 0.05,
Fy(1,18)=2.16,p > 0.05, 7EH IEMETA] E, 757
EFRFESE LR EZ A 2R, 8K H
YER B3, Fi(2,70) = 15.14, p < 0.001, F»(2,36) =
12.09, p < 0.001,

25 HEAT T AR S BT R I, YR SR LR
AT E T [ K TR S 1, B S X R TAS
B, HEEFEE@E < 0.001); 245557 T},
B HI R J5 B LA I B O )4, s R
WE(p < 0.001), {HIE2 AiFING 5 1Y 22 5 H B 5%,
W5 I E R K TR, HERREE <
0.01),

(2)BE LB 1]

XT BT R, SCOGah R R, A ng gy 3
RO B, Fi(2,70) = 46.92, p < 0.001, F5(2,36) =
26.29, p < 0.001. FH/EKIEAM, EiEE W7 h

F4 LTHEMEEFRILCEMETEST

PR YIRS AR i % FALIN —E Pk Kt FH 55— 5
FSETE L 11.43 (3.33) 3.03(0.85)  32.85(45.83)  0.40(0.50)  0.27 (0.45) 10.83 (8.16) 5.57 (3.53)
FASE T 11.73 (3.68) 2.73(0.74)  34.67(50.81)  0.33(0.48)  0.33(0.48) 11.20 (10.47) 6.00 (5.69)
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9 14 R B 2 HEEE
£S5 LETHEMEFEFTRNESRNESEIT
o L) =7
FREENLE B —— - -
FEARE  FEEAR AR
FRSETE L 12 7 9 2
FRSAE N 10 8 11 1

A TR S A, ST T A BEL RS ) 3 K TS
B OL, (R RIS G 2R AR E . FHo5 0
B ERBO AR, Fi1(1,35)=0.22, p>0.05, Fy(1,18) =
0.27,p>0.05. —H X EAEH B, F1(2,70) = 15.64,
p <0.001, F5(2,36) = 11.75, p < 0.001 ,

ik — 2D AT T BARON S BT R I, YR SR AE R,
4 AT A EE LIS B] K F I 5 1, W5 1 R TF AN 11,
H¥zERRFH P < 0.001); HHEZETRH, FEK
TR [R] B 34—, 48 AR J5 4B LA 48 A e
A, H¥WZESEE (P < 0.001), B2 H A
Joi 1 22 S5 R B i, W A RE AL BT TR T A TR,
HERBEP<0.01),

(3) L[]
XFF RS, SCIG g AR, A s Oy =0 328K
N, Fi(2,70) = 51.45, p < 0.001, F5(2,36) = 28.36,
p <0.001, FFHREKLM, LimE XA HM
W6 S, A 118 R T A B[] . T AN A
TGS, FEE AR S 2 S AR E . FHEMER
FROVATZE, Fi(1,35) =3.12, p > 0.05, F5(1,18) =
1.32,p>0.05. —HAZ BEAEM B, F1(2,70) = 11.98,
P <0.001, F5(2,36) =8.95, p<0.01,

2D AT T AR S BT AR, Y SR AE I,
B HT AR RR TS 1Y, B85 B LR TAE
1, H¥WERBE@R < 0.001); MHEBETH, 4
RIS 5 #0 LE AN B R L (R, LY 2% 5 g 2
(p < 0.001), {H2725 Al FOME 5 Y 22 5 B0, s
ERRTEMEHK TARNRY, HESEBE@ <
0.05),

(4) BT R {42 I ]

X R g AR I R], SIEae g SRR, A Ty 2

FEHIE
A4 RIS ML T RO AR ET.
A RIS M T R EEHET .
A RIXES ML T RROBRET .
FEHET
A RN T RO sT .
Tl A R B M TR DA T
A4 RIXE ML TRHROERET.
B2 F58fE b T RPERFAE 3 P ng iy =0 R iy 2 3005 =X
Fz 6 FZRIMEFHFHEm)SHREE
25 I 45 W e TR A ] 5% R B i) SRR ) (1] JA A2 I )
. X VA
UEN M SD M SD M SD M SD
" FSSTE L 229 49 250 58 457 174 489 161
A FERET 222 40 241 47 470 170 521 169
PN FEORTE L 314 80 369 104 824 332 850 330
e FEERIET 254 47 310 82 734 276 772 261
X FSTE I 258 50 297 77 608 244 625 246
L FRIET 294 80 378 122 863 309 895 288
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1 FROV B3, Fi(2,70) = 50.55, p < 0.001, F5(2,36)
=27.03,p <0.001, F)EHI AN, EmEEMTX R
BRI J5 B, DCAH 7 1 A (] 0L B A28 i (i) 6 i 2
TAARE, HEERiMgEER AR E . A
S5 B RN W B 2, T E AN 3
F(1,35)=5.06, p < 0.05, F5(1,18) = 2.54, p > 0.05,,
CEZHAEMBE, Fi(2,70) = 12.26, p < 0.001,
F5(2,36) = 10.02, p < 0.001,

HE— 2D AT TR BN AT B, M SRR A,
A8 HIT A [B1 0 B AR B (] K T S5 1Y), B S 1 LR T AN
B, H¥ESBE@ < 0.001); 24753517 4 0,
4TI S5 AR HE AN Y R AR R ] e, H2E 5
BE @ < 0.001), {HRFESEIR ], 2737 Fg S
()22 57 BRI B, IS5 ) [l AL B A48 B T 45 BT,
HZER5E@Pp <0.05),

3.3 it

SCH 2 4 IR PR AR — R, B
PR SRAE B, TSR B A5 T AL A ] 3
FERK TG A0, R T TN (HEY
P SRAE NI, T SE RIS 5 A5 B9 4% T0 7 A ]
By B, ROES 5 S50 AU HR) i K T i 2%
PETR RS . SEER 2 1A 5 1 A 458 N (2013) 1 BF
T H, FXT S8 | A S IE R, 52
55 2 BN GEAIE 7 X — e R T
S ZE AL FRUERH, WS B T A 7R 5, AR T I
FPRUN 23 2%, 75 55 AR RIS 1 48 I 2800,
U AE ) F B 52 v 75 55 1 18 R BT B = 1R
1y e I R S

X S5 BRI B A3 AT, BT BT AR B ]
PR Br B 2 Ah, HIH A3 LA K 55 A 3 Wit
L RN Sl VA W [ S S VA 1 GRS . g B LS TN
AR L NEEIE S i a Rk, Xt
L REMIE RN T, ANAEAE R S BN .
SRV, A SSTE BRI S5TE T BT A S i ] 3
fER. X—EB 50 H MRS REEMN 4,
2013)—%L,

AHIFFE SRS 1 FISCEG 2 (1) S 56 A) R O H AR
TR iR AT T 2B A i A, A R e
TEA LI S5 N RN IS S ], 3K 30— ),
M HFAEAREEERT, BT H N
FR S AR, A B AR AR A R ok,
P25 e T 2 A R . X B T RAIE
5 i NI 5 9 2 1) B 2 BT TR S, PR S 58
BN (pop-out effect) (Wang, Cavanagh & Green,

1994; 5k%1, 4&E, BREFR, 2008). @it L ForHT,
SCH 1 SRS 2 15 B A5 R T RS T B AR IS
THEZMER, T T T8 3 NS 4, K
R o B A R AT 4 W 1 O 2 — A R )
B iX — A

4 SLIG 3

4.1 WRFZ*
4.1.1 LWigt

[F] S 1,
4.1.2 #Hik

KEFEARBHE 36 N, HEASINEE 1 ML
2, MOTEUS IEMLIE R, e IF bR vE Yl i
413 ZRiIgHE

[F] S 1,
4.1.4 LMY

KA 1 P gmibil ey 30 AL h) . (HIRTER)
TAEIR F, FEARI A m T AT, X+
ADCFERIEAT S HbR T — 8 i, st 2 R
BT BT WS . ) I I L (1/3) .

SIS A RR2E B AN 3 BTN .
415 ZXBER

[F] S5 1,

42 R

B M R bR A RS20 1, WHBR A0 500 M A i
M) 2% o 1k 3k 1225 ] 0 1Y) LE A R 248 3 T 86%.

ALY AT R T UL ] BEPLA ] | R
PRESFR] | [RLOLEE AR B DX 4 ASFE bR H RS- R o))
BARAE RIAT T o0 R 2x3 E A I & 07 22 50 B
HEAT T AR5 () M E 4381 (F2) (P398R
W2 7)o

(1) B URE AL ]

X EUGEMLER], ST g5 RER W, 4 m 7=
B RO T, F1(2,70) = 33.81, p < 0.001, F5(2,36) =
25.20,p <0.001, FHJEHI A, 4 HIFIBS S PRNE
0RO AT ) K T AN, (HA RIS S
ZRARE ., FHEACENERN AR E, Fi(1,35) =
0.40, p > 0.05, F5(1,18)=0.17, p > 0.05, &3 HAE
AR, Fi(2,70) = 10.35, p < 0.001, F5(2,36) = 7.53,
P <0.01, #E— LA TR ERSUN AT L IR, Y7 S5 E A
B, 44 A B O LA ) R TS 5 1, WS A LR
TARER, H¥2E5 BEEp<0.001); M54,
AR RIS J5 Y 22 S I3 e, WS A T A [
KA, HERN%EE @ =0.09, p,=0.06),



9 1 R B FEEEE BN T AR 1251
FE AL
337, ==
LA R R R SR E B
A4 IE-Aivesh il 85 Amfa®. .
PATEFH RS B E SN W,
AT
WO I R E A BB
4 ERivesi T Am e,
PATEFY] AR SN w2,
K3 FEIEA . ARIERTE 3 MU 2B
F 7 BRMIEFHTESHE (ns) SFREE
RS . B VR E LA ] B ] S AL ] [ A0 45 72 st 1)
. 7R
Jik M SD M SD M SD M SD
" 7SR 224 39 241 38 463 202 463 202
g S 226 37 236 48 416 117 415 117
Hiat PSS 297 54 336 99 778 299 778 299
e SR 260 50 291 61 621 196 621 196
i PRSI 260 52 296 71 618 203 618 203
R FERTEA 280 62 333 84 894 370 894 370
(2)BEA B[] 0.001, /5K kB, 24 s 7 =0 4 RIS 5

XTFEERLIN R, SEEe g R R, Ay A E
BN S, Fi(2,70) = 33.45, p < 0.001, F5(2,36) =
2u&p<0mnD$Fﬁ%k%,£ué%ﬁtﬁ
BRI FIIE J s, DGR 1 AR () 3 4 35 K T AN
BWEHNED, (HREE TS 2ZE S AN E . F5ei
B ERN AR E, Fi(1,35) = 6.95, p > 0.05,
Fy(1,18) = 385, p > 0.05. ~HXHAEMAEE,
F1(2,70)=9.45, p < 0.001, F5(2,36) = 5.35, p < 0.01,
DT TR BRRON S3ATT R R, YR SR EAERT, B
T P 5 A0 BSF 0] R s S5 1, % IS 1 SR T AN 1Y,
H¥ZRBF (P < 0.001); MHE57EAR, [FH K
AL [B] ) 45—, 4 Hi RIS S5 00 22 55 ) B
W& e A BEALE [ 4 T RTY, H 25 ol ot ol 2%
(p <0.05), JH /il B3 (p = 0.06),

(3) 3 L[]

DO R N o/ 51 D < Sy W O Y A T
Fi(2,70) = 45.13, p < 0.001, F5(2,36) = 27.26, p <

B, JCHESE b B S I ) AR 2 T AN A i
B, HJRARIAING G 22 5 N . 75500 B 1 E3L
NS E, Fi(1,35) = 0.63, p > 0.05, F5(1,18) = 0.74,
p>0.05. “HERXEERBE, F1(2,70) = 19.74, p <
0.001, F5(2,36) = 12.00, p < 0.001, fai EAZ N 4347 &
PR, M SEAEAERT, A4 ET YR RIS R K Y,
MR XK TFAER, H¥ER B E (P < 0.001);
P SSTEA I, AR T RIS J5 Y 25 5 Y B A, XS
A A E LT T TA TR, H2E5R B3 (P <0.05).

(4) [m] PR (% A28 B 1]

X BB AR B[], S0 45 R 5 i A0 (] 3
A—5, B Jr R ROV B, Fi(2,70) = 45.23,
p <0.001, F5(2,36) = 27.30, p < 0.001, F)J5H 1K
B, 2 A 0T SO B H RIS S B, OCH#E S A [l
PRI A I ] d 5 T AN i B 0, HJ 48 i A
WS JE 25 SR W . R SR AL B E RN AN W,
Fi(1,35)=0.61, p > 0.05, F5(1,18) = 0.73, p > 0.05.
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THESTHAEMBE, Fi(2,70) = 19.80, p < 0.001,
F5(2,36) = 12.00, p < 0.001 , #k— L 17 ] BN 53
Mrik B, Y755 e 2, 44 H Y R S AR i ) R T
WA, WIS R TAER, H¥EREEQP <
0.001); 47/ SH7EAT I, 44 R FIIE J5 1) 22 5 H Bl
B, WS LR AR BT RS T TR, H2E S W
(p <0.05),
4.3 i1t

SCHS 3, 4 R BhFE BRI S R — BRI, YIE
PR SR AE LA, 28 R 2 A I 4% T R B[] 35
K TG 50, R T R ; (A
MR SEAEAT M, 28 1A% 1 RIS I 24 1 25 T
B (]2 RS A, RIS S5 45 R T BB ) B K T
[EIT 3l R O 1 B N M B o B T N S
SR 1 R IR Y R SR AT I LT A AR S 25 5
AN, FrLAARSZIR 25 LS gl 1 45 5L 1 i ka3
TN . SEE A AR FR R UE I, R A A R T
FDUFAE PR SEA—BOW O, 545 2Ims 5 1 2 1
oA e S5 2 TP RN TR, Xt — 2R T
P 5 R BOHIE 5 S R0 TR R AR R R
EM

XoF 7 55 L RN B A AT, A S 0 A IHR Bl
BRI ARAT BN 5 55 00 B ER, X — S 558 1
RSB EE RIFA—3, AW R, 95 1 EXTH
FRIE 75 FiE A7 44w, 1 B A48 N (2013) Y 55 55 &
XFPEE A E T S an 4, PR XA E
BRIl o -k 5 AL R A S50, T LA AT R AR S 56 %t
) R SR B — A B, A B ) X RO T
65 1) B A X 55 40 T, R A 2 B B Y o
7 BN

5 SLEG 4

51 WRFAE
5.1.1 Kt

[F] S5 2.
5.1.2 #Hik

KEEARBE: 36 N, 525 3 Myla]—Ht i, 9
IS IEM TR, GEfE bR Al 1
513 KWigHF

[F] S5 1.
5.1.4 XIHE

KA 2 gmiil ey 30 A~SLEeh) . HIRAER)
TAEHE b, FEAR A 0 7 AT, X+
MUFHHAT S HAR T — B4 0%, Wt [FIAE Y

BIETT (AT BEJE . AE) I G L (1/3) .

SIS RR2E BN 4 B .

5.1.5 XEIERF

[F] S 1,
52 #R

BRI BRARHETR] 5286 1, MR A8 s o A B
1 1.90% o A>3k 0] 285 ) A0 1) E A S 2 3 T
86%.

KA E RS TE] . BEALASTE] R R LA A]
IR EE AR A 4 DEFRAT H AR TR IR shEdE S
AT T 53T o R 2x3 E A I 7 2253 it AT 1 4%k
ST F)FIIE 53471 (Fo) CRE BRI ZE LK 8).

(1) B URE AL ]

X T E UL ], SEE 25 SRR, A g 7 C
1 R0V 3, Fi(2,70) = 55.84, p < 0.001, F5(2,36)
=44.38,p <0.001. /G50 &I, 4 HFIB S D%
KTAE @ < 0.001), A H1KT IS #5017 0%
(p <0.05), W HSMHLZEE@=0.07), FHEEMNE
B =N A B2, Fi(1,35) = 0.65, p > 0.05, F5(1,18)
=0.63,p>0.05, ~“HXHAEMEE, F1(2,70) =8.67,
p <0.001, F(2,36) = 7.14, p < 0.05, H#f— 47
PO AT R IR, AR SRR B, AAET Y IR
B R TR S 1, W5 M R TAAW, HER
WE(p < 0.001); 5/ 557E T 4 A B IS 1Y) 22 7
AE (> 0.05),

(2)EERL AT (7]

XTFEERLIT ], SEUG45 R, A n = 3
MR, Fi(2,70) = 66.17, p < 0.001, F5(2,36) =
79.25, p < 0.001, F/FKIR A, EEA I N
BTN J5 B, SCHET b A EEL AT ] B E K TAS
BEEIIEOL, (HRA RIS G 22 R AR E . A5
B EROY A W E, Fi(1,35) = 0.34, p > 0.05,
F5(1,18) = 0.39, p > 0.05, & HAEMEE,
F1(2,70) =7.63, p < 0.01, F5(2,36) = 8.07, p < 0.01,
6] FRASN A3 AT R R, Y SR E L, A4 I Y BE AL A
[\RTHE S, BEE R T AW, BY2ER R
F(p < 0.001); MESFTE TR, 2RISR 2 R
WL, HZES AR E @ >0.05).

(3) R[]

T RELET R], SCRG 2 R, g X
TRV B F, Fi(2,70) = 56.12, p < 0.001, F5(2,36) =
54.01, p < 0.001, FH/FKE K, ZEiHEZ TN
AR FIE J5 s, SRR T A T RS (R K T
ANEWETES, FRA TR G 2Z 5 AR, 55
D7 FERN A B E, Fi(1,35) = 0.45, p > 0.05,



9 11 R B FmiEEE B XS A N T 1253
FEOHE b

g4 RIS ML T RO AR T,

44 RIS BT 2R 8T,

i VXSS AT E AT,

FEEAER

A R IX N T RREER T

i 44 RIg s Bk 2K 8T,

S RINVKE A AT ER YT,

K4 moefe b, FRIEATE 3 Mg 20T 287
*F 8 BRzMIBFFHTEHE (ms)S5FREE
2 1) 45 . B VR E R[] BELIN A] S AL ] [52] H00 45 £ s i)
. TR E

I M SD M SD M SD M SD
= FSTE R 225 47 234 52 447 205 447 205
A FRSRTE T 220 42 231 44 411 117 411 117
PR 7 ETE I 313 64 392 118 870 382 870 382
e FETE TR 292 72 339 90 761 336 761 336
) P 262 51 331 82 691 234 691 234
Ml FSETN 304 60 370 81 905 357 905 357

Fy(1,18) = 0.28, p > 0.05, —FHAZHAEMHTZE,
F1(2,70) = 8.95, p < 0.001, F5(2,36) = 7.95, p < 0.01,
fRT BABON A3 BT R, M SR TE LA, AAET Y A
B R F IS 1, WSS X RFAER, H¥ER
WE @ < 0.001); M55 FR, A RIS 12
S B, WS A R R R T AR, H2E
SR T B E (p < 0.05), W HMHAZ B E@R =
0.08).

(4) [m] 40 %A% B[]

XoF T [P B AR B R], S 50 A 5 R A 1) 58
a3, ZERAHE .
5.3 iTig

S 4 FhAS IR SR AR A5 R — BRI, HIB
FEE R SR AE L, B HTAE T B A5 TR AL A ] 3 J
ER TG A0, KRB T TR0 ; HEY
FESEHE T B, 48 HT AR R J5 4% 14 A 45 300 1 A0 B i)
Py L0 B e, 2 S A T O A B ) AR AR s )T
FHARRZE, FE ST ] 0[]0 B A2 B TR) B 3k 0

Mrig, WHSNLSG R, e, ARS8
BN 5L 25 R IF A 528 2 s BRI 4 B i,
(R ATS SR U W 55 AR TR 1 28 350 0, 3R
B AE ) 7 ) 32 TP R 55 I s RO 75 2 1 U]
T AT 2 AR

X T S B AT, £ TR AR IR 55
BN, X — S 538 2 iR as R — 8, 4
BT, UL T R 250 (T8 7 o S
X 75 5 B I TANAFAESE I

6 SiTie
6.1 A FINT F Y E B IR 35U

I O T 28 1 WG % 0, ) A 9 L 48 R R (G M
¥ 4§, 1965; Flores d'Arcais, 1994; Yan et al., 2012),
A T T A 28 LY AR 2 TR A A T ] 52 7 R O
PERE R, R WIFEDCF M AR AE — 1> 28 I 4 i
AR, i RESE I A5 5, A T A% A I LS T Y
M AED PR R R R
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N R QYT - y1= W : P U A B e
PO T TEPIRIOR A B SE S0 5500, 2R 450 F B
SERTE TR RN TR A . SRR EE R R, B
FE PR SR AE B 7R S5 A A, A8 IS TR 2E I T R
RN A R 2 T A W S TE A T YR S Y
JINTA ] o 33— i SRR S 1P 2500 H
Sl AR SO G R B, X T A 55 R 55 2 )
T ok, WAL 75 S5 E B A
PP 2500, P 55 v BN A I Y S e 2%
T A RGN, YW S ) A T L S
ST A5 23T 2, 7 55 R A PRI T 28 1 I
B, X — AT LA SR RS R I — e I 55
KFEFRRNCRAA B CR, AT TuliA R 7E
TR SN, 230 I8 55 FI RS 55 BT 0 I A9 18 3R
TEFE & RIE, 55 . 755 5N T 1717,
FEEAE B S b B RlA OC R (FE B, KR,
2010; FAH2E, SKERSE, 2012), ixX L AEAR L M it
T ARG K& I RN K T 19 75 5518 B 5 B &
W] 25 08 0 550 1 3 — i, e — 25 U B T SR Y
PR AR AR 0 T A5 20 BOE T A B S EEAE .

62 FEESEEREMEFIRIPER

T A, =) E R AN (2013) 9 BIFFE R AT 2
PP AT, SRR I S AEIE R N TR #)
—EAEH o XTI IE A E R S R 1Y
P55, A BT R R ERAE, BT DAL g A A7 5
BT S5 A B RE SR A K . T HL, B U RN O E
Y E SR B A DA I TR A AR A — R
25, R HGIEN T S BRI —E R
ARG W i W TR 19 4R B i T A T 0

AT W) S e HLAF o 3 a1, i — BRI E R
SR E AT S5 1 A AR ) R 2 R SR e R R
FEIEFE Fn Tl B rp e AR . RS 5 5 58 T
T P A /) v B A g D KO R S i A ) A ) 2
HATA RGO, BB RS 5 AR0EE
FlAE, 2013) IR 4E R — 2, it — 2R
WY 7 55 15 AR BTE 75 i 4 AT 55 R R 34
855 X B S N TAEBIER, Wi A
I T, 7R 55 5 R S T AR B0

W¥E | SRS | Perfetti FIEL J7i(2000)HF 58 T
TRV 18 5 5 K 7 19 7 55 18 5 O Z Y
KR, GRWEI TS 57555 018 & s K ATE
DU TR B B, st 2 100 35 & 0 S0 76 7
FIRWERPEEE . XM SARUF LR,
HARAIF T A BE Ul W 75 S50 35 000G B Bsf [e) gk A, {HL

JSE AT DIEW 75 55 0 05 S0 S0 A9 200, i HoY
M) T B N T

AN TFIE 75 R AF 58 45 SR /i A& I
TN A B AL R AR T SRR, TR AR S
Toad R R 2 AR, B T LA A Shis kR
58, 14, 1989; W S1UE, MR, 1990; Perfetti &
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Abstract

Unlike alphabetic languages, the semantic information of Chinese characters is linked more closely with the

orthographic information than the phonological information. As such, in the study of Chinese reading, the effect

of orthographic information and phonological information on semantic access is always a controversial issue.

Many studies have found that the orthographic information of Chinese characters give direct access to meaning.

However, Chinese phonograms which account for most of the proportion (80%) of Chinese characters have

phonetic radicals. The phonetic radicals mostly have the same pronunciation as the phonograms. To some extent,

the phonetic radicals can provide the phonological information. So, the phonological information of phonetic

radicals may play a part in the processing of phonograms.
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Two studies were conducted to investigate whether the phonological information of the phonetic radicals
plays an important role in the processing of phonograms. There were two experiments in each study. Experiment
1 and 2 explored left-right structure and top-bottom structure phonograms respectively. An Eyelink 2000 eye
tracker was used to explore the effect of the phonetic radicals in normal reading conditions. In study 1, a
2(position of phonetic radicals) x3 (pattern of stroke removal) within-participants design was adopted in both
Experiment 1 and 2. In Experiment 1, the phonetic radical was on the left side or right side of the character. In
Experiment 2, the phonetic radical was either on the top or bottom side of the character. The pattern of stroke
removal (one-third of the strokes) included beginning stroke removal, ending stroke removal and no stroke
removal in both experiments. Chinese phonograms were embedded in sentences as the target characters. Only
the target characters had strokes removed. The experimental designs in Study 2 were the same as Study 1. The
difference was that one-third of the strokes were removed from all the characters in a sentence in Study 2.

The results of both studies showed that when the phonetic radical was on the right side or bottom side of the
character, the processing time was no difference between the beginning strokes removal condition and the
ending strokes removal condition, or the processing time of the characters with ending strokes removed was
longer than that of the characters with beginning strokes removed, that is a reversion of the stroke order effect.
This indicates that if the ending strokes removed are the phonetic radical, the stroke order effect disappears. The
effect of the phonetic radical counteracts the stroke order effect (characters with beginning strokes removed are
more disruptive than that with ending strokes removed).

The results demonstrate that: (1) The present study supports the stroke order effect. However, for Chinese
phonograms, the phonological information of the sub-lexical phonetic radicals can influence the stroke order
effect. (2) The phonetic radicals play an important role in identification of Chinese phonograms both in naming
tasks and normal reading. (3) The present study supports the dual route model. According to the dual route
model, there exists a phonetic activation on processing of Chinese phonograms.

Key words identification of Chinese phonograms; phonetic radical; phonological information; eye movement
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