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W OE BRSO R L G BT R, 0L (10~12 ) 5N (18~23 2 ) I 291 2k SCAS Al
TEH SCA IR B0 ATy, 5458 v SO 32 Hh 338 AR IBCCAS I A7 R 2 1 R AR Ak o S5 R R B . 7E 40 ms S 3E
KA SCA R IAAE TS, L 5 RN A 1) 352 20 A7 25 0B Bl 352 I5F ] 408 32 8 35 0 T 48, WA P S 3 7 A o 4
T I SCAR 52 B ] PR B8 6 DR b A B3] 352 T A 5 1) SCAR B 45 8, o AR T, L 38 32 3090 2 SCOAR /B KA 52
RNy JLE AR A 2 [T 5 B AR I PR A NS B 2 | [R] B SR 52 R
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ZE VT, b —E R E R R BRI B B T 1, 5 PR SCE RS T R B A R AN e e — 2

KA

SEKS Bs42

1 HiE

TE B e AR v, RIS Y128 3l 5 305 Y B in T
2Z YA % (Liversedge & Findlay, 2000; Rayner, 1998,
2009). P I 0 SCAR B ERL(RZT 200~250 ms)
BRI 52 T b 20 Y ML 5 2L (Liversedge & Findlay,
2000; Rayner, 1998; Starr & Rayner, 2001), {H&%F
YR TE AL B8 BRI A BB /N L 1) SR
B, R w B W B i L (MR ), (87 (5
HYE AR T RaE N, LS8 S v (5 B A
HE R B R IBURIN T, DT PR R B 235 20 1 1E
#17(Rayner, 2009), SR PFE SCF I AR, 1
HEM AR LR Z R 50~60 ms, & (HEREIETT
1E W BY )52 0 T (Blythe, Liversedge, Joseph, White,
& Rayner, 2009; Liversedge et al., 2004; Rayner,
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Liversedge, White, & Vergilino-Perez, 2003; Rayner,
Inhoff, Morrison, Slowiaczek, & Bertera,1981), X3
W2 34 70 60 T ) SOAS 2 BRI R P, g 408 3R 38 1
e T pr @5 /9 R 515 B (Rayner, Yang, Castelhano,
& Liversedge, 2011), 75 248 B2, ME W AR
AN S0 e 1 TR 2, XA RRARR L& 7T L
TEIX BN (8] P 58 O BT A AR IA) By 43 hn 1, iy 2
RE A% A I3 1 ] 5 P 06 5 AL 15 R, o XX S
A AT L 08 R IO 38 1R R TR ) R S K
INT R EEA AR, R e REFIAIN T RS
MEAEM R SRR, FIER serh, B R PO A
RCHFRIOCA B (F B — IR 2, HACh
FEA M B RE o X IZ D) R 1) % 45 B TR 7- 78 58
JRCIE AN TAT 55 0, 325 A TA RN R S8 R B8 22 4t o
L] A ELAE )X — JE A B ) 8L, [R] A Eb ) 2
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5] 132 57 7R 52 5 D) 152 5 7 AR O o £ JEL TP ) 22
S BT R 7N K AN R GEAH LA T R Ak
N EEEEF AR SE A BB, W
HE R I PR — A B S e =
(moving mask paradigm), 5 —FiJEIH % CATE R
(disappearing text paradigm). X PFE AR 2
LR AR 248 fk F R (eye-movement contingent display
technique), FEA R 7E i8] 58 Z M & —
Bl B, e nIR ks i 12 B A AL 1 Y
LTI, T AR LR PN (8] 22 J5 T R SRl . B
J&, CHIELE T Y ET XA, 2 R — N3 S
2% R R] SCEHT B R BN I TR AR E R A — B
IF )5 T 2%, 025 VLS TS SR S B, AEAT AT
— A2, AR T A AR A R L B
FE 3 1 PR ] ) S B ), B R R IR
TERL 9 TT 46 B Boos Bl 0 o 45 2 64T S % O Bl 25,
H B AR ) 1 I B PR BOOR S B R, B
O SCAAE BRI [E] /Y T 2 (Blythe, Haikio,
Bertram, Liversedge, & Hyo6ni, 2011; Blythe et al.,
2009; Ishida & Ikeda, 1989; Liversedge et al., 2004;
Rayner et al., 1981; Rayner, Liversedge, & White,
2006; Rayner et al., 2003; XI&7, KEFE, &4,
2011; EEA, H2¥%E, 2012, ). WEHAFEZ L
R, HIAE AR AR 5 B I ) S S AT S (1)
x>y fe, TEE 2 A H AR R ), AR
IR PR A5 B A 25 R A AE R . SR 5T 3
Z R I HT &, BT 58 2 3 22 R T 2k SCARE
Ko RIS, A EFEHA AT BEXT
BEos P AN Y TR0, AngeT £ 31 Bk AR B 3 8 i
PR, SO 32 T LB N SE R BB 18—
HE, TEPRE SCFROTSE D, FEROMRH T
B —3, 2R XKD SOy bk,
X A R 1 4 T B B X DR SO R A R
TMRE WY, X5 15 3 1 SO AR L, X
BT . TE ORI D, RO R R
T LR P ICH B — S S {H H R R
BHE A BB B — G — I FRE(E L, 2011)0
PR, AT 5T SR P 2R SCAR Ak it 4 LA 1)
FEDFE SCF I, Rayner 55 A(1981) 156
RIS B 50~60 ms 5 B HERL, Bl
W M T 50~60 ms, EFANIRAEIEH kT
B 152 . Ishida 1 Tkeda (1989)5 FHZS LAY J5 12 45 5]
TR EE IR B B — FR S R SCAR BB 58 A 3,
PRI 60 ms JSIHAR, B BRI Sl

A3 T3 (Blytheet al., 2011; Blythe et al., 2009;
Liversedge et al., 2004; Rayner et al., 2006; Rayner
et al.,, 2003), XEW, fEPFECF IR, i
B A — U A 0 7 J B B R DA 3 0 B
AL E 5 R, T IR ORI B 32, T4k, [
A 5 R T 2R SCARTE X, IR SO R B
SOARAE B R, H RIS 58 2 —Bungsie ., =
F L SCHERFI 2 42(2007) & 30 BT 3 4080 1] 42 BE
80 ms AFZMF-EITHAIN ], Z )5 00 55 S e 4
R IR . FEEIZI 40 ms, X BE 2R ) A5
BRI R {4 2 2% (Yan, Liu, & Liu, 2010;
XA TTEE, 2011), LA BIFSE R A B Bl 132 s [ 3
— RIS, Sz e ZWE Z e bR, 4w
(BT Z 117 1) B2 17 B B g ) 1 U A
Ti] R AL 1] (52 i B 0 3 9 1) o ) 452 R Bl 48 A
L[] 3235 40 ms ZAF AN MR 1 1E R )T i DL
Bel i N A EdE o PRI, ASBIFSE A X2 4l SR A —
A HIEAIE

A R R SR B 1 OO IS, X L2 AR
IZ IR 09 7% 58 W AR A X A D o RIS AE T S AR 1Y
Be e AL AR b, L BF 58 WAR A 58 3% (Blythe
& Joseph, 2011), IEUN Rayner, Foorman, Perfetti,
Pesetsky Al Seidenberg (2001, 2002)f7 75, FEiERE /1
[AVF 2 e AR —FF, R IIZRA BEdR T
IR . Rk, %8 L RS Y A& AR A
XA el 522 ] B A SE R S, [RII, #E4
U2 [ 132 2 8 v A HIR 3 B0 80 BE 0% 25 IF 58 3 1 (1t
(AR AR 25 TR IR 2l 42 o 19 i R L A K IR s 4 o
N B RE ) 1A B R R A, e AT B TR 7R 1Y
BER AR AL

oA JLE SR Sl T 5 R, & T
e 132 Hh BT — LA IR B ATy, fan . IR Bk
Yt TV AR RO AL A OB R AL VR T
i B R, JLE AR 2 7 AR T 2 B
(Joseph, Liversedge, Blythe, White, & Rayner, 2009;
McConkie et al., 1991; Vitu, McConkie, Kerr, &
O’Regan, 2001), {H/2&, W& ZEWAERELESR,
ARG A LA P50 . S —, BEAE A PRAE IS B0y 12
BB AT 5y, ) 32 T 10 G B 32 i ) AT 1
TERL el . AR Bk B2 48 G . ke s,
U BT LA S PR A S A . B3 11
A, JLE R SRR sh AT o A R dE i
7KF-(Blythe et al., 2011; Blythe et al., 2006; Blythe
et al., 2009; Buswell, 1922; Hiikio, Hyoné, & Bertram,
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2010; Haikio, Bertram, Hyond, & Niemi, 2009;
Huestegge, Radach, Corbic, & Huestegge, 2009; Joseph
et al., 2009; Kirkby, Blythe, Drieghe, & Liversedge,
2011; McConkie et al., 1991; Rayner, 1986; Taylor,
1965). 55—, FE—UERL R o A 3R U B A B0
FAAE2E 5, AR IO TS 2 8938 Bl —od ) B
(perceptual span) il gl H g M3 HUAF S A 2 73— R
L YT FAR AL N (parafoveal preview effect) (12 [E ),
FEWNLL, MM, FHE%E, 2011 FIEFSE, 2013;
FIEF], REEEYE, 1742, 2008).

JLE RSN N A AFEIR S EAEfE 22 577
Reichle % A (2013)42 th =Fh st . 38 7 2K B
(linguistic proficiency hypothesis), HRERiz s JH R
i (oculomotor-tuning hypothesis) L & i# 75 2% R
BR U iz 3h AH 5 A R 136 (interactive-adaptation
hypothesis). & 7 KM ULIN N, JLE B ALER
SERIAT R R B B R AR, A R B
TRERY 22 i, M1 T B RE /) AW i, 3n)
TARUINRNE 75 e /K 70 T O 3R in ) 328 B e
Wt bz e, BARTEIR ShiEmlATh Bk
e FEALET R AR AR D, R BB AR A
R 2Rz S PR ULy, i K2~ Be ik
B MR G IR BR BB B R G, A5 7 Bl i3 IR A 12
ARG AR TN R 5 = AR JLE AL
MR Bl A7 o 19 22 S 02 o D) 152 45 i 1Y 15 4 AR 3Kz 3l
PR IL[E] P %2 . Reichle i i E-Z reader FEUA [A]4F
W A FIR B ATy, SRR L AR
Bl 22 5 1Y BRI R A AT 3R] I R B i K
HE I TRCRENARE, RIS 5 AR R .

Fi HRUE H ARARUEAED . T L e R iRy
IRFVE FOM LR EER R AT A L T2 M,
PR, L EE W] B2 3R I 0T SCAS S 3R ) T i )
K, XA R [ B MRS AT —AF, BE M S fE
AN BT 412 2 1T W 0 RN K o A F 5 et B
BT B 7V A B, 1 TR A U B R B Y
Fsf [R] A 9% 19 B M i 2 (Aghababian & Nazir,
2000) IZHFFEE NN, X2 P g e X 1) BE A Y
AT B A % 1 0 i 2, DT A B 352 v 0 4
TR BRI R B . Ok B

Blythe 55 A (2009) fifi I R SCATES, ML)
TN LN AR SCAS 52 B[] 1) 75 22 445
BB WA S BL(40~60 ms)Eik, JLE
AN B HR Sl 47 Ay 0 D] 35 2R At R AR A 52 3 ]
AR, (R AR I /N L EE (7 %) B Ek D 32 6 ]

HEZ BRI . 285 R R, b3 & S,
JUEE AR B3 5 B 3RS O 4 Ko 1X 5
SR L S A 28 S R BT AR — 2

SR, ZF =T MIBESE RN R B, L E AR AAE K
i) S B ) 5 AR 2R S . FURSE R BOR, OF
2R LB AR BT 2 SCAS I, 2334 g 3n) (8 4>
SRR Y [ R (FF IR A T AL e A5 R 4 IR0, i x
FEiRl (4 TR IR B A ARk 3
S BN AE A 1) A m] b 0 [R] R0 O B R 2 3 3
S0 (Blythe et al., 2011), Bz, 25 2iEHF5E R A
DL EE X 1] v A7 S 22 AT [A] Y 75 22K T A
BE, MAERLR b 38 Z MAAAE 2 5, b SO
e, LRI SCAR L A5 B 5 BN 8] 1 75 22
JE T MAFAE2E 5 e 7

PP EXFE TR AR BE RS &R
. B, BMNSCFUSEMERE, PR SCTRAR
B RS, HEAE LR P4
SR T RERTS, HSE R AT 5 X T e 5
HEAT LS A LB 2] b AR s < - SO SR
FwENME, MP SRR elmeiE s . DIJLTA
TP s, 7E LB 2 R b s
PAXT B AR B SR, SR T - SO i Y E
(K258, 2011 Hok, HCBE RGERA mE R
JE AR AL, R R i — A s 2 A DUF L, 1S
i) Z (0] A WA U0 73 26 & (Li, Rayner, & Cave,
2009; Hoosain, 1992; Zang, Liversedge, Bai, & Yan,
2011). PARNIE HTEOLSE IR 5 2 40k B 22 5 &
HEH I A A IE S IR T I WA —E R
25t. Bl X G FOR A, hICEE A
o) EE/N TS R B ERAIE B SRR
Ab, 38 E e M EE RS AR E A5 B(Yan, Richter,
Shu, & Kliegl, 2009)5% ., 244X, " SCRIPF & SCF A
KAFFERB, Al MRS B TE 5 0 A3 TEIR 3
11 HA RAIPE SR T 22 Sk, fildn, BEARHR
AT R, LT RE RN, DA RO AR S AR R
&, BRI, X EEIFANBEDOIE )L 2 2 (Rl A AR ) Y
JE#iz{(Feng, Miller, Shu, & Zhang, 2009).

Feng 25 A(2009) M—IiES1EF 1Y &R &
W, LA 5 2 2T F R ERY R o DT R,
Hh 36 LB A B S BE TR SCARI, BROORAE R T LR [
S XA PR ] A5 bR LRI R AR A R SR R, (H
T [RLRE LG 28 (i B 132 v DA TD DX 33 (] 1R 381 > 717 2% B
DX BE 230 LA K A B 23R (1 W B 38 R 4 R X 2
WAL b, PIAPE LRI 22 55
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BEH B A H % S T 95 [ 52 4 (McConkie et al.,
1991; Chen, Song, Lau, Wong, & Tang, 2003), TMj3E
FELE b DL 09 PRI bR, (HR R E A
L Z AR 22 5 o 2 T R LA [ AR vT LA
HOHT OB AE B, T SO SO LB AR X
TUEAR BT R 25 5%, fE—E R EARBL P
Pt & L SORA AR DA B2 B9 AS ] el ot
ALHEI, TP SCBE B R a] AR B0 B A B 3N
g R AR ICSCAS L DE £ 2 3 B 1Y) 2 e B3 K AT
T PFE SO LI

WAL, T8 o AT S S TR Y 22 R AT R
B, R B AR IO BE {7 B A0 R R VR
B, BARTAH AN T2 0 32 R O e 5 2 1Y
HEE, HIEXT LE A AR B, Rl R A
WL, WX U R B e 7 b i H e IR 3
oo B ph o g, MRBEEE RS, L)) dArss
FAAE R, HAX e JLE O W . (Joseph et
al., 2009; Blythe et al., 2011; Vitu et al., 2001; Hyona
& Olson, 1995), IR HH SCHIFE SO T K AL I F
ANGEA XA, (H DT 7 4 3 2 (] R RN A o
82 7R ME LR UL, P IR X R sh AT ok A R
] o SR TR 23 5 e 132 3 AR IBUOIL 3 A7 5L 1) 3 18 L
HERNTH, Waise: B e n b+ 2
P AR ) B2 B TR B, R 58 35 7 — e FE I E BT
I 8 1 3 AR X IR 2l AT A 3 i RS
A CHARDGE R M ) (1986)RSeit, HCH
FAa) A E] 6%, FEE 72%2 HRUFER R, A
22% K =F % =) I AYR(Li, Gu, Liu, & Rayner,
2013). ANt 2 B9 XU il A 50 3 AT LA 48— 1k
JEIR) 1Y) T AT IR o 3X A TR R S i Hh A T i
WFSEERME T A3 KA S Ay 25 .

ST, AWEFOR ARG — S X7 TR 4 A Y 18
MEE A, AR AR i S B 2, L2 AR R
WUSCAAR D RS 1 22 S, BVAS [] ] 1524 BB 132 5 o
JSCE 5 B 2000 T, X6 e R S 5 B ) 5 SR Y
JE2E S . JLEAE WIS P Be, TEMEERE S
N EH AR e IRIE F BB B WAL, o
J6, JLEMBRATEREA MRS RHE E a2z R, &
BS DI : SN £ s q b i T R o v A M o s AR S
PLUCECR R LR AT 22, FEVEARRE R T 5, (HAR Bk
WEAR 2 OO R, L ZE A AT X SOAS 52
I [ A 1 SR WA AR 22 S, RIJLEE PE N 2
SCAS B B A I ) A RE AR IBUR S8 e (5 2 . B

PRI, Y SO S A ) AS e 2 L2 1 B2 1)
a2, JLE IR Zh AT 2 252, JF Hix Five
M 7 52 AL P ] A 6T 1 2 A R O T i AT R 4
A, BATEFT 132 40 ms 5 2 SCAS S S5 (32 A5 () I iy
ANZ M o B2 AN L b N T 2 T Y SO it
PREHR], B SETE/NT 40 ms BYTH R SCARZMAT, L
ENiOPER NG VR G e N NSRS EIE R e S A
WSO A 0, B 2K S B0 I s ) ) b
RO, EEZNEILE X L bR L AR
AIHEEE W R T AR fb IR, Y9 2k SUAS B
BEVERYIRICR T 40 ms)RENS I & L B 10 75 SR I,
JL B D] 352 B R 5 D) 352 1 SCAR B N A7 7E ik
F2ES, AL A AR B AN 25 W g, e
AR BRI 5 M AL 25 R

AL, HEE A WF5E(Blythe et al., 2011; Blythe
et al., 2009), 7ERE S ] ATH R SCARZSME T, 334
AR IE 3 — R R T I MR AR B 65 A A R
HR AT DL 5 el 7 AR 2 5 W 3k 31 5 1E B SCAS A [
SR I ) B SRR, B ) T I (AN 25 52 31 Bl 5 1Y)
SO o A SEHEIAE I R SCARSRAETS, B T g
AT RS mE A84k . H ok, P rHER RS
PR R 7E SCAS T 2 S5 A1F 1 0 1k 735 AT Ao {7 J2 i e
i HR, M 7 B ROJC L SRR R 9815 B A,
AJ B2 38 Ao [T R AR B AR B U B b2 . it
W RS = AR PR 0 . Ho—, BBt a2 AN
[l AL 48 g R s H T, e B[R] 2 A
T A2 ] 400 T 5 2 A B ], A1 bt A (5] 52 s [) 2 3K e
TR MRS AR SZ R ST R SRS A A,
AR £5 G 5 I 32 B[] 71 [3] 00 79 A B B4 A DA K
HeZmidabr, HemEHE L3 RO B R 3B,
T H B LB R =Z ] 1 25 57

2 SEEG 1

21 MRAZE
211 #Hik

30 F/NFFAEHILE N 25 ZAER KRR
SR Hop RFAWFRTE 18~21 2 Z[H,
P 204 % JLEMFERTE 10~11 & Z[H,
10.7 % . Fr A B n M s (ERL IER, Bt E
055, HAEMZ R ARSI RO, SCmes
HE AT A 3 — 5 4
212 EWigIT

AR SR #EHI&MF . 20 ms I
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&, 40 ms JHK . 60 ms 2K . 80 ms {H R x2(4F i :
JLE . OB A Sege it Hord, 23050k
AR, AER P AR R, AR, %
il S5 A48 1 SR R IR — A1 e 4 A TH
PCAEI I 2, BB A A ) 7 T R 2k — a2 i
[f](20 ms/40 ms/60 ms/80 ms)Z sk, ML E
TE YA TR 0 X SR 05, T 2R A TRDRE S B B
AHTR] B 15 0 2 8 F — A BB, DLk
. BARILE 1 R,

SRR TR . YRTIEREIA)

EAENE ESPATERELAE,  [20 ms/40 ms/60 ms/80 msTFARLLE]

*

SEAENIZ SR TRE A, [F— NI

SPAERDIZTRE AR

*

Bl RSO R B R GE : U HTE)

[20 ms/40 ms/60 ms/80 msTFEARLIF

213 HR

il 75 NiEALE R R A), B
H 7~8 A BUF AR AR o WU 0] (12 3R] 45 255.30
W/ T (0.03~11080.02), V- ¥ %8 | ¥ N 15.21
(4~27) 0 INIE 2P RN KL /N 43 R L 30 44 KA A AT
40 Z/NE AL (RIFE MR, AS e sE
5y, Horp—2 e 2g A LB G S ) G e R E
T H B SEGATE, J3oh—F KR LX) A) T8
WPEHAT 5 s AF AT E e R AR T e 3R
BN, 5 AR B ] B S A ) . A
JEVEESE R R JLE N M =3.79 (SD = 0.22), K¢
Ao M = 3.85 (SD = 0.23), MEZERARE, 1(33) =
0.84, p > 0.05; A FMPEIEELs R w: JLEN
M = 3.56 (SD = 0.26), K24 AN M = 3.64 (SD =
0.19), Pi#F 25 AR, 1(33) =0.94, p > 0.05,

W 75 A IEA SIS A S, PR IRRL T
T WGP A S 90 25 AR 45 LM R 2 T A T e A, ek

W R SCAR S I 2 B e 2 SC R BT, SCAR ST 2 3007 B ]
KT P sE BB ] o DRy AR AT 22 BB AR 2h 28 b yE =X, #B A7
1 R i AR i Y B R B AR A IR B LR, R
PSCALEES, DR — A EIF GG, 31058 Bk i a] 5 1%
MK, BIHHE ). WG AL R Z bR, SRaSmHa
FENIGFE o T Y F 0 SCARTY, 7R RKNEER; HEa R a4
RAETE YT SCAR ) b —A7, 5t Re 6 RTS8, AE R I [A] Fe s .
P UG R UL, S 38 ] o g — Y57 5 28 A o 0 P R REATL AR Ak o A F
% B ZE R A 8] 1E B ZE 2 ms~12 ms Z (0], FH T SE IR B[] B B AL
P, SCEE T G A 1A R PR AS A SR ] BRSNS T SRR
Dy, SCEEH BT R A R HBCE RIS 28R : 80 ms ., 60 ms 40 ms
F1 20 ms.

T B8 HA SIS AR SO o B SCAFE G AR R Y 75
ASSLGA), FEBLORUE TR 1A T2 S s Ak
B, HAESE, A4 p i — A 3k
FiAb, IERESEEHET, A 10 Dk A, B 24,
FEAERFP S5 N 25— D) 3L A H . BRI 22 4h,
MRS IR A ) N 8 18 /NI 2 FH e ) T, B2
SRR B AT X L <HE I HIT . BT ) 4 58
AR

214 LIGNEE

ST R Eyelink [T RLHR 80 52400 7 o 19
IRBIFE, ZAESHRAEAT S, 500 Hzo FIEE—1
19 %1 DELL R BB, R A 100 Hz,
SYHERA 1024x768, KA LUR A FIRAE A
Hae L2, BIRES 55 Z M EEE A 70 om,
FLA 20 S RATE N E I, BT R 1.6°00F .
215 #EF

(/ARG I Bl e A S 56 = BRI
BiZJa, MeAeAARET, WAk, R WOk AE R A
FE b, IR e S g0 R v AR A S R AR B

()L B TF AR AT R BLFE T8 IE I B B 2 LA
THTA R, AR SR SRR R AR AR, i
AEEK, REMMATHELR, —SaTEmes
BEHL S I — A Del e B A A, 3 Fe s e T IE A S
A F B, >

(3)TE B PR Bl 1o A 38 A LI B2 )7 5 AT AN AR
Ko, R HATIR IR S0 AL i e v
W Fe V8 o 1 B R AR 25 R 0.2°,

(DKWL G, B A,

O)YIRAEER 2 5, FHRIERSLE ., 7R,
AT 2 B T e ZE R 2 R — S R
MM ESATEENAEE R TR R
SRR B4 AR S B, Z Ak N —
AR . L R L [ E Y O 2

(6) A iy 4% ST 30 5040 1 A R, sk e 58 10
A F SRR TR — K o F2 G I LS
PE R Y R I O, A AT ] 75 A i R A
o AL BRFLEKEY 20 min.

22 %

55 49l e e PR A A H I A0 RO 38 IE A R
H91.5%, EARDLER 1. H, JLEAAZ 02 5
ANEE, F(1,53)=0.02, p>0.05, 1> =0.113; XA
A 2 18] i) 22 AN 3, F(4,212) = 1.15, p > 0.05,
n’ = 0.021; “HLXEAEHRAEE, F4,212) =
1.04, p > 0.05, n* = 0.019, FHHJLE ML AALAETR
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1 IEMBRAERMHXAZHM AT 6832 7 ERH
E R E AR A E (%)
R 80 ms 60 ms 40 ms 20 ms
JLE  88.1(14.3) 88.3 (14.0) 95.6 (9.1) 91.6 (14.8)93.3 (12.7)
L 92.1 (14.1) 92.6 (11.8) 92.7 (16.7) 87.7 (17.2) 93.1 (15.6)

UF BRI SO, HSCAS 52 BT AN 52 W 152 25 114 D 125
HER

HR S Rl R A e« (D)o e e B e ik
P TR PR, QIBEREK . R
Tl gk . Wi L Sk S AR AR R S BUR 3L
AL AR 2K G)EMM /N T 80 ms Bi# KT
1200 ms (Rayner et al., 2006; Zang, Meng, Liang,
Bai, & Yan, 2013; Bai et al., 2013) . FL5Bk OB
B AR 1.87%.

ABEFEALE IR WAL 2> oA ()RR B
(global analyses), LA%E/] Ry 28R X ] ) 132350 # v Jor
A AR BAT AT 0 hr . BARELHE T 1645
Sk ) T2 N ] (M8 DRI A A e A IR ) SR R
RRUCE 48 DR AT T LR R RO BRI | 2
TR ) M0 DX BT AT T A0 A A 35 2 I ] F9) P 22 1))
(] A KA (DA =4 i P 3] o) 22 i 4 3 o 2R 4 HIR Bk
U R, PR R B D, %R IX
B2 YR R0 30 5 92 20 B X B — TR R 22 0K
T L ) AT 38 22 AR LB LA Rk 152 248 (B O B 32 v,
D% R DX A B TS ) AT AR 2 DX Bk 1 R T A
B0 R 22 FIRY FEAE); (2) 43 HF (local  analyses),
LIRSy B AT 3 A (HERR ) 1 Fninl 2 ). RG4S
W RS B ORI ) (B U i 24 X Y
BN B TERLS []) | BERLA (] (A B U TE AL A
T2 3 78 A U T 24 i B DX 22 ] 8 45 22 1

151 I T e L N M T e e 1 P e M e TN A
Z RN LSRRl (A T A A6 )

g5 R i 7 22 53 B R G 4 B (F ) A H 43
Br(F)MiZE, BLAh, AT I K i 3 )5 K 36 /K
SEARXT R Z2, PR RO SRS H A R KT T
P, BRMOEITS . w5, K 5 DKL
il . 80 ms. 60m. 40 ms 120 ms I 2 (00T BEA T
FHERAK-Z B S thds . SR G, BRI 2%
IRV, B 4 N TH RS 53 0 5 2 7K T s
(31 Blythe %5 A (2009; 2011)ffk, ikl £ E
Feas it 2R 1 25 IR ER A4 N, KA Bonferroni
KEIE ) JE Hefc s, W KT 0.013),

221 EBKSH

BARHTEE R (L3R 2),

(1) 6 B 2 e ie) . 2 B 7 X 3 N W
F1(4,212) = 6.74, p < 0.001, n* = 0.113; F»(4,296) =
6.16, p < 0.001, 0> = 0.077. FJFK L ER, FH
45 80 ms .60 ms F1 40 ms 2 [A] A 22 5 A i 2 (ps >
0.013), 5 20 ms Z[H Y2 7 1 & (F1(1,53) = 20.17,
p < 0.000, n* = 0.276; F,(1,74) = 20.18, p < 0.000, n* =
0.214), 80 ms 5 60 ms. 60 ms 5 40 ms Fll 40 ms
5 20 ms Z [\ 25 58 2 (ps > 0.013), RN
2R SCAS A XoF 132 3 I 152 B () 1) 5 ) 2 22 R L AE
20 ms M0 F; TR E A BROM B E, Fi(1,53) =
6.41, p < 0.05, 1> = 0.898; Fy(1,74) = 260.29, p <
0.001,m* = 0.779, R JLEEFTTR A I e a) & 5 K T
N 5B SRR % 2 (8] 0 38 BAE R B
Fi(4,212) = 1.15, p > 0.05, n* = 0.021; F»(4,296) =
0.99, p > 0.05, 1> =0.013,

() BB 2 X ER R,

x2 JEMBEAERFHIARZR T X TRINIEREFHEREEBEST)

KA B8 b5 AR 2H il 80 ms 60 ms 40 ms 20 ms
JL#E 3868 (1400 3999 (1454 3793 (1350 4121 (1378 4281 (1412
S4B 1 (ms) = (1400) (1434 (1330) (1378) (1412)
EON 3063 (978) 3044 (942) 3159 (1237) 3189 (1210) 3395 (1333)
o JL#E 13.6 (3.8) 12.7 (3.9) 12.5(3.9) 13.2 (3.9) 14.3 (4.4)
SR B ]
EUN 11.3 (3.2) 10.5 (2.9) 10.8 (3.7) 11.0 (3.3) 11.4 (3.9)
JL# 257 (31 285 (35 279 (31 284 (29 274 (30
T @D 3) @D (29) 30)
EON 245 (30) 258 (33) 261 (34) 259 (40) 262 (34)
JL#E 24.5(13.5 13.8 (8.1 10.8 (5.9 10.1 (6.1 9.0 (5.3
BEVEBL L (%) H (13.5) (8.1) (5.9) (6.1 (5.3)
LN 17.4 (10.4) 11.8 (8.2) 9.9 (7.2) 8.6 (7.1) 7.0 (4.9)
JL3#E 2.4 (1.1 3.0(1.3 3.0(1.3 33(1.4 3.9 (1.6
- g (1. (1.3) (1.3) (1.4) (1.6)
EUN 2.0 (0.9) 2.1 (1.0) 2.3(1.2) 2.5(1.1) 2.7 (1.4)
. JL#E 17.7 (9.6) 18.1 (10.3) 18.9 (11.0) 19.5 (9.7) 20.8 (9.4)
B (%) .
EON 19.6 (9.0) 20.6 (8.0) 20.9 (8.5) 21.1(9.7) 22.6 (8.6)
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F1(4,212) = 7.56, p < 0.001, n° = 0.125; F»(4,296) =
7.64, p < 0.001, n*=0.100., FJ5K5 RN, EH%
15 80 ms il 60 ms Z[H] 257 B & (ps < 0.013),
5 20 ms 1 40 ms 2Z [A] 22 5 A B 35 (ps > 0.013), H
TAIAR S22 6] B AT 40 ms 1 20 ms 22 [6] 4 2% 5 i
#(F(1,53) = 8.55,p < 0.013, n* = 0.139; Fy(1,74) =
8.31, p < 0.013, n? = 0.101), AW AR B E (s >
0.013); AR HIZR A9 RN 3, Fi(1,53) = 5.60, p <
0.05, n* = 0.095; F5(1,74) = 230.95, p < 0.001, n* =
0.757, BVJLEEAEA] T L AP35 d MR e 2 KT
BN 537 S ORAR i ) 22 BOAE AN B 3
Fi(4,212) = 1.16, p > 0.05, n° = 0.021; F5(4,296) =
1.09, p>0.05, 1> =0.015,

QY] Sy A ER0W(F1(4,212) =
22.59, p < 0.001, 0% = 0.299; F,(4,296) = 31.90, p <
0.001, n* = 0.301)FI4ERE Y =RV (F 1 (1,53) = 5.32,
P <0.05,1>=0.091; F5(1,74) = 256.6, p < 0.001, n* =
0.776)¥1 5%, H_#F s EAERINEE(F(4,212) =
3.94, p < 0.05, 1> = 0.069; F»(4,296) = 5.38, p < 0.001,
n° = 0.068). fAIHLEN AT R . JLEE RS B AR
fe i iam B —3k, RIUCAFEHI S5 P A IR SOk
ZME 2 0] A 22 5724 .3 (ps < 0.013), 1§14 28 SCARAH
AREA Z A1) 22 5K ik 3 (ps > 0.013) (BR 2 JLETE
40 ms 5 20 ms ZHZERBE: Fi(1,29=9.13,p <
0.013, 0 = 0.239; Fy(1,74) = 11.74, p < 0.013, n’=
0.137),

it — 25 B L FE R B FE 45 1 1 2k SCAS 451
TAH R SR AR R 25 S, AR OR - 7E 80
ms, 60 ms Fl 40 ms 5/ F L ALFRE R F A
(ts>2.35, ps < 0.05; 60 ms Z5/FH 2% 0 & . t(148) =
1.83, p = 0.06),IM7E 20 ms &/ F —H LR AR FH
(ts < 0.183, ps > 0.05), FM 40 ms K& LI b SCA &AM
HOEEL (B WIIN: 4 UF A1 N L N

G FEM R B8y E 800 8,
F1(4,212) =70.46, p < 0.001, n* = 0.571; F5(4,296) =
90.55, p < 0.001, n* = 0.550; 4F#{AAY TR0 HAET

S HAE B AR AR L, A0 FE H AL E R AE 45 A S0 AR
BIKMHTHES, RN, FHEMERE: JLEHEEX
F A (40 ms, 60 ms F1 80 ms: ts > 2.16, ps < 0.05; il #1120 ms
I H AT B ts > 3.65, ps < 0.05); FEUEVLHR . FEihl Sk
T2EREF(ts > 2.20, ps < 0.05)M AR ICARKMN T _H 2R
AEFE (s < 1.40, ps > 0.05); [FIMKE . JLES B ERTHA
(8 T4 2R SCA S ts > 5.35, ps < 0.05; ¥l & F I B 4007 i
#: t=3.35,p<0.05); HUGEMME: LWL EFEFRKFRA
(ts > 5.35, ps < 0.05),

HHr 8%, Fi(1,53) =2.06, p > 0.05, 1> = 0.037;
F,(1,74) = 55.84; p < 0.001, n* = 0.430; —FH MW H
YER B2, Fi(4,212) = 439, p < 0.05, n° = 0.076;
F.(4,296) = 8.37, p < 0.001,m> = 0.102, ] BAA50 43
Briwos: JLEMB AR —E, R
KM SWERUARFZMEZM M 2Z S5 E(ps <
0.013), HIH K SCAHHSE Z 18] ) 22 5 A i 2 (ps >
0.013), SR R SCASERAE X JLHE /Y 5200 T N,
TR L EEAE T A I R SUR S5 i 50 2 1)
Z5 E¥RT A (ps <0.05),

()RR UES : S5 =00 5800 i, Fi(4,212) =
29.20, p < 0.001, 0% = 0.355; F5(4,296) = 30.45, p <
0.001, n* = 0.292; 4FWAY ERY B3, Fi(1,53) =
7.12, p < 0.05, 0¥ = 0.118; F5(1,74) = 213.16; p <
0.001, 0> = 0.742; —H K B AEH IR W&,
F1(4,212) = 3.70, p < 0.05, n* = 0.065; F,(4,296) =
4919, p < 0.001, n° = 0.062, & B 23 B S 7s
T ILE LR, MR 4 AN R SCAR Z ] 1) 22
S 3 (ps < 0.1), 40 ms 5 20 ms 2 8] ) 2= Sl i
F(F1(1,29) = 13.63, p < 0.001, n* = 0.320; F5(1,74) =
17.72,p < 0.001, 0% = 0.193), ifij 80 ms 5 60 ms .60 ms
5 40 ms Z A2 57 A B 3E (ps > 0.013), XFF A
PE, B RS 40 ms F1 20 ms 255 L # (ps <
0.013), 15 80 ms F1 60 ms 2 [i] JG i & 2% F(ps >
0.013), HH K SCAS S5 AH 4B 2Z 0] 1Y) 22 S5 A ik
F(ps > 0.013). X HAEMLE UL, A 14RO
AT L EE 0 TR R B 0 m, SR A HAE
40 ms 120 ms FEIRJH e SAF T IR UCE b 2 18 .
it —2 LB LR AAE 20 ms F1 40 ms _FAH HL§
G R AR, S5 ER . LR LR
KF A (ps < 0.05).

(O)FkiEEF: RN EROV B, Fi(4,212) =
6.13, p < 0.001, n* = 0.104; F(4,296) = 4.78, p <
0.001, 0> = 0.061 . F5J5 K ks « HAT #5461 A1 20 ms
Z I 255 W%, Fi(1,53) = 14.63, p < 0.001, n* =
0.216; F5(1,74) = 198.01, p < 0.001, n* = 0.196, H&
Sl 2 822 YR .3 (ps > 0.013), B HATE 20 ms
AT, A Bk W RN, AR Y F RN AN
W3, F1(1,53) = 0.64, p > 0.05, 1* = 0.012; Fy(1,74) =
26.48, p < 0.001, n? = 0.264, S )T AAER 2 (6]
B2 HEAEFHIRA B3, F1(4,212) =0.11, p > 0.05, n° =
0.002; F5(4,296) = 0.12, p > 0.05, n* = 0.002,

M, BRI EE R BOR s (DTER I L,
T A R B 2R SCAS B B 58] 1352 BsF ] 52 B 52 5 i
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X EFRIE T 20 ms IR SCARS Ao SR K SCAR
PRAEXT L e IR S AT R 7= A T AT R B el g,
R FHPEET R, BRI RS,
PRER D, IR BCE N, R Bk R & . (2)
TEAFR R I, BRBkEZRZ A, BB 7E A AR o
Mrabr b AR I0 H AE I 00 o JLEE e N T T
1 R 8] 3352 s (R RSP 2 T R[], B 22 0 B TR
B, IRRRE L R R LR . Q) EE R, L
AN FEAS ] SCA B2 LA AF T 3R AR AR b 3 —
B, HARRBREAATEZE S . RIUHTESNH R CAR
ZAET, L BN 01 34733 RS [ 60 s 0 v 45
D135 Ly N EE 8 £/ <8 A Y SR A Ly N
222 RBRERSH

JLZE ST B A ] 2 307 A SO, &
UCTE AL ], SE RS (0] 0 [mT R (0] A 25 5 L3R 3 Jr
7N, VX U A (LA D s A i
AT R g, & e LA SRR S 4 i
AT, THAIRB 22 A U TE TR P B B
W H KRR RN, TR H A, RO
R T A R = N Y SR LN R N T VA NN
YA, BIP3E oS Rl AL E) R 45 R ILE 2,

(1) B WE LT ] SCAS 52 1Ay 32 35007 2%,
Fi(4,212) = 14.64, p < 0.001, n* = 0.216; F»(4,296) =

#z3 JIEMRAE S HXAE2UAXTRINIBRNTE
B AR EE(RE S
KA AR
L !
B JLIE 261 (37) 298 (44) 290 (39) 290 (37) 281 (34)
I IH](ms) gz A 253 (33) 267 (37) 263 (36) 260 (34) 270 (41)
sennt) JLEE 340 (67) 337 (63) 324 (52) 324 (49) 317 (49)
(ms)  J A 302 (42) 293 (42) 291 (41) 282 (36) 294 (46)
a0 st i) JLEE 252 (154) 286 (175) 277 (180) 303 (159)366 (184)
(ms) A 157 (125) 153 (119) 179 (141) 190 (133)213 (162)

ikl 80ms 60ms 40ms 20 ms

0.88 7

O #dl
0861 []80ms [
0841 £ 60 ms '|' -
) 17 40 ms
g0 gHom | -
£ 0.801 I e
= %
R -
’%’I 0.76 - S
B 074 - -
‘ N N
0.72 1 / /
0.70 é - %
JLE BA

P2 JLZE R TE TLRR SCAS B85 30 B i

22,57, p < 0.001, 0% = 0.234; 4E# TR0V B #F,
Fi(1,53) = 5.58, p < 0.05, n° = 0.095; Fy(1,74) =
193.36, p < 0.001, n* = 0.723; —EAZHAEM B,
F1(4,212) = 4.80, p < 0.001, n° = 0.083; F1(4,296) =
26.911,p <0.001,n* =0.085, faj LA I HT BAs :
JLEAEFERI RS 4 IR SUR S Z [ 22 7 35
3 (ps < 0.013), TiTH K SCARAH SR S5 Z 0] 1Y 25 5
I E (ps > 0.013), W ATEFHI 4115 80 ms.,
60 ms 1 20 ms Z [A] [ 25 5 2. 3 (ps < 0.013), 540 ms
Z A% B (F (1,24) = 3.91, p = 0.060, n° = 0.140;
F,(1,74) = 3.61, p = 0.061, n° = 0.046), [FAFERIEA
TH 2R SCASRH AR 251 22 IR 78 22 5 1 2 (ps > 0.013)
RN R SCRBAE SR, LA R R
Ao (] 357 2 3 hn  0F— 25 B A L EE MR A AR 45N T
PRCAGAM P A e e 2= 5, 458 W
7N: R 20 ms Z4h, JLETE 80 ms, 60 ms A1 40 ms 71
ARG T AR BE 4 b 2K T (ps < 0.05)

Q)BEMLTH] : SCASE I R0 W3, Fi(4,212) =
3.45, p < 0.05, 1> = 0.061; F(4,296) = 5.17, p <
0.001,1° = 0.065, FJEi wn: #6545 60 ms.
40 ms 1 20 ms FRAAEWH /34T F 2R B E(ps <
0.013), 7ERA T b 25 5014 i 35(0.013 < ps < 0.05),
M4 5 80 ms 25422 5 FNH K SCRFHAB A 14 22 1]
Y22 3R 8 2 (ps > 0.05), Bl 60 ms.40 ms £ 20 ms
S R W BE LA R] Sk 2 A D AR IS RN
Fi(1,53) = 9.63, p < 0.05, n° = 0.154; Fy(1,74) =
189.67, p < 0.001, 0> = 0.719, JLE LA TFET K
P EEALI A, s EAEIAN B3, Fi(4.212) =
1.21, p>0.05, 1> = 0.022; F1(4,296) = 1.90, p > 0.05,
n® =0.025.

) [EIALE ] . SCA 52 B 7 =AY 3 800 W 3,
Fi(4,212) = 13.24, p < 0.001, n* = 0.200; F»(4,296) =
12.08, p < 0.001, n* = 0.140, F 546 Bor, Fl &
Y 40 ms Fl 20 ms M2 0] 2255 03 (ps <
0.013), [Al} 40 ms 5 20 ms Z[H]AY2E Fd B ¥
(Fi(1,54) = 15.64, p < 0.001; F5(1,74) = 9.64, ps <
0.013), FHEAMZ M2 5 (ps > 0.013),
RIFE 40 ms F1 20 ms 2504, 235 0 I AL A ) o 25
A, AR B ROV B, Fi(1,53) = 9.18, p < 0.01,
n? = 0.148; Fy(1,74) = 193.36, p < 0.001, n* = 0.723,
JLEE 1 R B ) it 2 K TN Sy SRR I 2
[ A HAE AN 3%, Fi(4,212) = 1.86, p > 0.05, > =
0.034; F5(4,296) = 1.75, p > 0.05, n* = 0.023, #f—4
Fed JLEE A AL ATE 20 ms Al 40 ms 250F N AH Hodse 4
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Tl SR AR, 2508 R W JLFEAE 20 ms AR
AL B R TF N 1,(53) = 2.06, p < 0.05; t,(148) =
2.30, p < 0.05, M7t 40 ms 54 F S5 A Z A BEH
225 (ts < 0.68, ps > 0.05).,

(@) V3518 OB B AV SCAR S B X 8500
%, Fi(4,212) = 14.41, p < 0.001, n> = 0.214;
F.(4,296) = 16.45, p < 0.001, n* = 0.182, FJ5 L
RIR, 5505 B I R SORSA Z  i 22 5534
3 (ps < 0.013), 1M AHSR I 28 SCAR S5 R 2 0] 1 22
SR (ps > 0.013), HITH 2R SCARBAE 525 197
Y7 OB i o7 I ) 1 BT AR R Y E RN
Fi(1,53) = 4.12, p < 0.05, 1> = 0.072; F(1,74) =
27.01, p < 0.001, n? = 0.267, ‘R ARERH K
TR B LB I B A P 13 BAE R
#, F1(4,212) = 0.22, p > 0.05, 1> = 0.004; F(4,296) =
0.23, p > 0.05, 1> = 0.003,

B2, R TS R N . (D)ERE AN
R SCASEAE T I B R AT () 34 g 2 e, o L
HEREARREE W E R TN Q)BT EIFERR 80 ms
PLAMA B G SUAS S8 34 Sl 25 0D, i [ A0
6] H7E 40 ms Fl1 20 ms BS54 R 3GIN. G)TEFHE
N T VA S SR e L RS PR N N e i
A7 BB O 42 30 ) R ] DX S (e AR B B 07 ) o
2.3 itig

RN 3 A R 2 2R SCAR B, A e 3] 32 B ] 52
FU SR, T e 35 R Sz T A 3k ) R A ] A
o #H—LaPr iR, M EZHRA 20 ms KT
58] T2 RF (B 6% dgd 25 14, 1 B 52 40 ms B LA B AR
AR IR Z B W, X5 O A AR
25 —2(Liu, Yu, Yan, & Paterson, 2014; Yan et al.,
2010; XU T54E, 2011), FM R SCie# REMS7E M
T PR b R R 52 BT AR B . (RIS,
FEM A, BRI BB EITE 40 ms S LA B RYIE R
AT IR 2305, 2 e R st H =
HEANFFREE S . FEREAR AT h Ry . P
F/ N NGB SN G o 11 1 3 o [ SIS 8/ /€5 A N
PRV INIE BEYE TN . Bk R B S A FE S SR B
JR SBR[ 0, T R ]
REEATR,  [i] s 65 it A5 5 T 432 3 ) oo ) X3 3298 1E 2
3 3 33 2 AR 2l 3 e oA I X T 2K SCAR 1 ) 1 —— X
FOAS H AR I B 5, B 2R E T B B B8R AN
M o AE BT TR X AR AR Bl 5 A TR A
53T -

HIS BB, G LR N 75 22 50K 1) 3

A SEBUFE], B2 4 SO BB RS 2 I, L Y
IRBNAT AR 32 B SRR 52, B F5UH ) B e 4 1
FSCA R BAR AT Z IRl A 28 BAE T o AH A S 0 7 Al
et ) RO di B Y R Bl 48 AR —— S B B2 E]_F T
B KIRBUN L EAE . JLE RS AER HAE 20 ms
TH 2 25T S e 152 i ) S 25 488 o K T DAKRCHE 2 Ak
HaHkE, JLE BRI R AR, 5
e AHHCIER B BE, JLEMBALE 20 ms 25745351
#4413 ms F1 332 ms (#1125 81 ms), 7F 40 ms 43l
K 253 ms F1 126 ms (M2 127 ms). A}, 7E3:
SRS b, W OR LB S B R SUA
VES RIS . 5%, JLELE A IR SUAR AT
A Il AL RS i 2 38 A, T N IR A B ) SO
BAF T (40 ms 5 20 ms)BE NN o 1040058 4\ 2
P EPEA TR N R BRI SR B, B dn, X
) eE R SR ) 43 AT (Frazier & Rayner, 1982), &
P 0 5 e 32 38 %o 22 i i A3 g U P A T B (],
M3 A A BE 4T Uk B (Levy, Bicknell,
Slattery, & Rayner, 2009), F It o] WL, B8R B 2T
] I\ 40 ms 251 G APt 2538, (H N BIK R,
JUEETE P A T 2R SCAS S5 T 1 B B AR SR A2 B 5 i),
MR RAEAE B 2B N A Z 252 m, R
JLEE 32 BT 2 SCARBRAE 52 0 R T o IR AT L)
HED, SRR, JUHE T ZSOAR A A ]
SR 2 ST I8 352 1 IF 58 0 A 2 3 L3 R R [T 4
UBRYEE N, ABATTIN A e ) 15 vh L 35 0 g\ 2R
PLEAE S B AE 22 5%, BRSBTS .

JLZE A B8] 13298 2 SCAS B P 400 L 461 2 £k i
WERER TN o TEBSEE 7 SCA, JLE AR
(7 B R F 53500 R 24.5%F0 17.4%, 1 Bl 132
TH R SCA B [ 2 JL-F- AR TR EE 51 (10.9% 1 9.3%), H:
HLZEREAR 13.6%, MAFEIR 8.1%, P& FERKF
B 2 5 0 2 o R H RPN, JLEE AR IR PRS2 L A
AT EZ R, X5 IR LE R PTR AR —2
(Blythe et al., 2006, 2009, 2011; Haikio6 et al., 2009;
Joseph et al., 2009), {H7E B 5270 2 SCARRY, T8
T BEZR DL # ST A5 2, LB RIS Y P
P L AR AT HL R AR S AH [R] A9 7KF ot R 3 3 L
TR A AR o ST P R A AR AP T sz e i1
JLEE E BA 5 R R R T IR 3h g .

T 3 3 AT 2R SCAS ARAR 25 A ) 1) 22 5, R B
20 ms Fl 40 ms Z[AIFEFEALREL, [T B FIEE L
ffa] b2e e 2, HEHRmBlizE s, Frnl e
B2y ] B, 20 ms A5 i 3K TR SUAR S,
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[FIEF 40 ms &51F 5 1EW LR & 25, SR 20 ms 5
40 ms Z S HA R . IS AFEBEFEA
Y 2 R A SR R T SCAS S A A ) A B ] ]
AN F B W7 BAgiE L, e S [ AR E KO
] AR FEAS 2 S SR A A = AR AR R A8k S HE
i LR R RAEAE R T B, PSR R T A A S

FESZES 2 vh, 380 2R SCAS 2 B Ak A4 2 TRl A e
[ T] B,k — 2 2% 2% LB RN R X SCAS 5L B R[] 7
BRI XTI 14 20 ms F1 60 ms 512
) A S e 2 B Rl A T b, R H 2R, &
W] 40 ms [ 11 728 A8 A0 3 R R A% 5 | A 1) 132 B ] 1)
BEAA . ISEES 2 SCAC T B a] 4 fa] B i ok
) 20 ms BEHNE] 40 ms, BLAM, SLE 1 H A REILES
Frég B R, JLETE 80 ms S5 T ATY AR T B30 ot 14
IR AT SCAS M B BB, AR A SCAR & /b
I E AT, LA B AT R EORE AN P4 in
WE? k2 S8 XA ], AF 5% 30 0 2R SCAR 2 v de
i 2 B ] UK Y 80 ms 14 K F 140 ms, fc
FESCH 2 N SUR ISR 518 . 20 ms,
60 ms, 100 ms, 140 ms DL Rz 45 4, P58 BRI S8 1.

3 SLEG 2
3.1 MiRAZE
3.1.1  #ik

35 Z/NETAEG LR 35 S AR R FAA R
SR Hoh, KRB AFRRTE 19~23 5 2 |4,
TR 20.6 % JLEFIRTE 10~12 2 Z (1], 73
105 %, FrA g ) S8 IEL O IE R, e
B 055, HAEMZ AT ARSI I8, L5
45 o5 A T A5 B — 2 A R

312 Xkt
[FIRER A SCEI T #0544 . 20 ms TH 2% .
60 ms {2k . 100 ms {25 . 140 ms JH2R)<2(4F# :
JLE . ORGSR, 538 1 AFE P,
ST A AH SR Z [ B[] BF A 40 ms.
313 XW#l. LWIERF
P55 1 52 4
314 KIGINEE
SR H Eyelink 2000 %R 2hiE 54300 5% 4 iR
AR BhELIE, REESIZH N 2000 Hz, HHEAE—A 19
J5F 1Y DELL on#s BRI, RIFZER 150 He,

IR 1024x768, HE R E 5505 1 AR,
32 4R

70 40U B R B RO 35 1 R
H91.1% Horp, JLEFA 735120 91.9%F1 90.2%;
SCAS S BN [A] A 20 ms B45 1 54 T 09 IEH HARK K
i 92.4%, 88.5%, 92.9%, 91.4%7F1 90.1%., IERZ
(7 2253 T 7R, ASTRIAE % 20 AN [] SCAS S 3451
ZIEFHANEE, HHERSEBAREEps >
0.05), FWLE B AP RBARLF 0y BEff SCA, HSC
AR5 7 AN 5 M 132 35 1) ) T 3L 8

SR 2 5l bR TCRCE R bR R XS S 1A
M), 2% 5 g MR . o T IR S g At 5 55 1
HHIE
321 EEKLHH

ARG HTEE AT (W2 4),

(1) BE 2 i ). 2 30 XY = 8% e 3,
F1(4,272) = 18.02, p < 0.001, 1> = 0.210; F»(4,296) =
13.69, p < 0.001, 0> = 0.156; 4E#& Y TR0 i 3
(F1(1,68) = 38.27, p < 0.001, n*= 0.360; F,(1,74) = 709.58,

x4 ILEMBRAERFHIARZR T X TRINIEIREFHEAREE (BEST)

R A5 1 F8 b R £l 140 ms 100 ms 60 ms 20 ms
VRN JLIE 4550 (1164) 4671 (1024) 4699 (1023) 4755 (1067) 5342 (1231)
S 2T R (ms)

LN 3283 (1059) 3229 (1024) 3252 (966) 3309 (1001) 3541 (1126)
L 14.9 (3.2 14.2 (3.2 14.1 (2.8 14.4 (3.3 16.6 (4.2
YOS J‘i (3.2) (3.2) (2.8) (3.3) 4.2)
LN 11.4 (2.8) 10.5 (2.7) 10.5 (2.6) 10.6 (2.6) 11.2 (3.1)
JLE 265 (36 288 (37 292 (39 290 (37 283 (35
VR T (ms) - (36) G7 9) @7 33)
YN 244 (22) 266 (27) 266 (28) 269 (28) 274 (33)
JLEE 32.7(12.5 22.1(11.8 18.7 (8.9 14.8 (8.1 13.2 (8.2
FERLHE (%) H (12.5) (11.8) (8.9 8.1 (8.2)
LN 20.5 (8.6) 12.4 (6.8) 12.9 (7.3) 11.2 (7.2) 13.5 (7.6)
L 3.1(0.9 3.3 (1.1 3.6 (1.1 3.9 (1.0 5.1(1.8
I8 J‘i 0.9 (L. (L. (1.0) (1.8)
LN 2.5(1.0) 2.4(0.9) 2.5(0.8) 2.7 (1.0) 3.0 (1.1)
JLE 159 (11.4 16.3 (11.8 17.7 (13.3 18.9 (12.6 19.2 (11.9
B (%) ‘i (11.4) (11.8) (13.3) (12.6) (11.9)
A 15.9 (10.4) 19.0 (11.5) 20.0 (11.8) 21.6 (11.8) 21.0 (12.0)
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p < 0.001, > = 0.906); T HE [, IR AE
W2 [0 28 AR R i 2 (B i 2 Fi(4,272) =
3.69, p < 0.05, n* = 0.052; i H 5 #rih & W&
F2(4,296) = 2.34, p = 0.055, 0> = 0.031)., & B4 S0 A
R LR S B SR R TE 20 ms 45440 F &b
FKT 60ms. 100 ms, 140 ms DL Kl 4514 (ps <
0.013), 1fif 60 ms, 100 ms., 140 ms. &l 51F W%
Z A 22 RN B3 (ps > 0.05), i — M &, L
HTE 20 ms & T 5 HERIAME M 2ZER L5
FRF I (ps < 0.05), 1ZLE R L 20 ms %k
SCAFRAVEXRT L A5 M K F N o

Q) EFEMKE . 2By A R B,
F1(4,272) = 34.09, p < 0.001, n? = 0.238; F5(4,296) =
24.07, p < 0.001, n* = 0.245; 4R E B9 =800 0
#, F1(1,68) = 34.24, p < 0.001, n* = 0.335; F5(1,74) =
649.36, p < 0.001, n? = 0.898; 5 77 T FIAE K 18] 1Y
THAEMEE, Fi(4,272) = 6.65, p < 0.001, n* =
0.089; F5(4,296) = 23.64, p < 0.001, 1> = 0.072, faj 24
WA BN . AAE 60 ms. 100 ms 1 140 ms
ZAF T R R BAE LA A5 W AR (ps <
0.013), MMi7E 20 ms &4 F %A 24k, AR, JL
FETE 20 ms S50F T WERIN(F(1,34) = 104.18, p <
0.001, n* = 0.266; F5(1,74) = 23.32, p < 0.001, n* =
0.240), IfifEH B &M T RA 2k,

) ¥ i L fa) . By 2R RN
F1(4,272) = 40.46, p < 0.001, n? = 0.373; F5(4,296) =
30.67, p < 0.001, n* = 0.283); 41 F ROV AL 3%,
Fi(1,68) = 7.31, p < 0.05, n* = 0.097; Fy(1,74) =
332.95, p < 0.001, 0> = 0.818); —H X HAEHEE,
F1(4,272) = 2.94, p < 0.05, n* = 0.041; F5(4,296) =
3.24,p < 0.05, 0> = 0.042, fAj BN WS BT
A7 I8 R SCAS A LU 38 1) 5 2 18 1 357 8 A0 B (1) 34 Jd 2
Hm(ps < 0.013), {HZETH 2 SCAM SR S5 F 2 0] Y 22
A (ps > 0.013), i#F— 2 HAJLEMABATES
ANTH R SCAS S5 44T AR g o) S 1 AR AR R B 1Y 22 5
gEL R . JLIEALE 20 ms SRR IR AR BE /N T RN
(t,(68) = 1.88, p = 0.06; t,(74) = 2.57, p < 0.05), i
FEH B R SOR S LA S BN 22 5 3

@GP EM R 2 W ERON 8,
F1(4,272) = 66.81, p < 0.001, n° = 0.496; F5(4,296) =
86.38, p < 0.001, 2> = 0.539; 4E#A 1 T4 BE,
Fi(1,68) = 12.52, p < 0.001, n? = 0.155; Fy(1,74) =
136.12, p < 0.001, 0> = 0.648; —F = HAEH i3,
F1(4,272) = 13.18, p < 0.001, n? = 0.162; F5(4,296) =

16.37, p < 0.001, n> = 0.181, fAj AR 23 B {7
JLER AR a3 —3, R FT 54
TH R SUAR S AF 22 [R] 1) 22 57 35 | 3 (ps < 0.013), {HJ&
JLELERR 20 ms Fll 60 ms Z [0 225K & 2 4h, H
B AR SUAR S5 2Z W) 1 25 57 2 W 3 (ps < 0.013), 1
FNTH R SCA Z 8] 1) 22 R 2R 1.3 (ps > 0.013),
— 5 WL B AL ATE 28T R SR Z5F B AR T
WA AR B 22 5, RIS R SCARSRAEXT L
IR F RN, RN ILELE 20 ms, 60 ms,
100 ms AT SCA A BRI B KT R (ps <
0.013), 7£ 140 ms 51k F 5 MAZRARE

(S)EIRUEL: I = BR800 8%, Fi(4,272) =
61.01, p < 0.001, n* = 0.473; F(4,296) = 69.69, p <
0.001, n* = 0.485; 4EW A ERV B2, Fi(1,68) =
24.90, p < 0.001, n* = 0.917; Fy(1,74) = 392.23, p <
0.001, n* = 0.841; —H WL T AE IR B F,
F1(4,272) = 16.39, p < 0.001, n° = 0.194; F5(4,296) =
20.96, p < 0.001, n*> = 0.221, LA I3 AT WA
JLEEAE 20 ms, 60 ms 1 100 ms 251 F 4 (8] WL £
#B 5 TSI (ps < 0.013), EF] 140 ms 4%
P AR B BN (F(1,34) = 1.61, p > 0.05, n* =
0.073; F5(1,74) = 3.43, p> 0.05, 1* = 0.068), [ 20 ms
F160 ms, 60 ms 1 100 ms FIFALE 22 0] 2% 5 g 3 (ps <
0.013); A A HFE 20 ms F1 60 ms 41 8140 5
FHE1(20 ms £ ps < 0.001; 60 ms 431 %% i 2,
ps < 0.029), 7£ 100 ms 1 140 ms /N FF-{E &0
(ps > 0.05), [AIIFERE 20 ms F11 60 ms [ AHZE 251 2 Ja]
Z5RE(ps <0.013), HEZEZRAEE, it
— 5 Fe B L3 MU ATE 20 ms F1 40 ms b AH Hoc s
M A AR RS, 25 R R WL ) A8 AL R B2 IR i
FHRT A (ps < 0.05).

(O)Fkie . RN ERON B E, Fi(4,272) =
13.54, p < 0.001, n* = 0.166; F5(4,296) = 17.53, p <
0.001,1*=0.191, F/EME R HRIAZMET
1 B2 28 38 I 3R T4 i 25 (ps < 0.05), H 20 ms
F1 60 ms FFL KT 100 ms Fl 140 ms (ps >
0.013); 4FH Y RN AER IS0 FAN 2 (F1(1,68) =
0.50, p > 0.05, 0> = 0.007), 73 H /41 b &
(F5(1,74) = 33.73, p < 0.001, 0* = 0.313), EH
AR Z B3 HEAE AN B3, Fi(4,272) = 1.28, p >
0.05, 1> =0.018; F»(4,296) = 0.818, p> 0.05, 1> = 0.011,

BZ, BAKGDGHAS R S50 1 SRR —
B, RIH: (HERBEERZAN, A ets LR
FARN I W, L EE b RN T T A ] 2 A ()
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G IR RE O [T A DR R o /R € SN I B R € ¢ )
B A, (2) JLEE RN 7 B 2k SC
AT AR AR AL R S — 2, R R S A ) AR
20 ms FF T RGN, MAE 60 ms K UL bR AA:
TRZZ W AN, R SCAS SR ] A R,
BRI Y T (R R, P R RIS, i [
PRUEIE N, SR A4 i o (3) AN [A] SCAS 52 B R X
JLEE RSN B8 572 W A 3 A7 A W 22 5, R ] 132 )
B8] I JLE 3Z 31 20 ms 15 28 SCAR B2 ) I 25 R N
FE DS/ (A P A0 B SR R vk gk b, L7
FIAS R 2R SCA B 52 Mt 359 1 25 R TN .

322 RIS

JLEE R ] 2 AN ) 222 80 7 =X ) SCAR i ek
AR [R], B4 RS () R [l A0 P[] %) 65 SR DL 3 5 T os,
OB B4 LA 3,

(D) B R ELEEE] . SOA 5B F 200 2,
F1(4,272) = 24.56, p < 0.001, n° = 0.265; F5(4,296) =
23.40, p < 0.001, n* = 0.240; 4 T30 w0 Hr
ANEFEF(1,68) =0.891, p> 0.05, 1> =0.013), WiH
SHT i (Fa(1,74) = 47.31, p < 0.001, n* = 0.390);
THESHEAEM B, Fi(4,272)=4.91,p <0.001, 1’ =
0.068; F»(4,296) = 7.95, p < 0.001, 0> = 0.097, faj*f

x5 IEMBRAERMXAER AKX TRINIERNTE
B AREZE(BES)

HAE & AR

febr 4l
Bk TEM JLE 253 (44) 277 (42) 282 (44) 280 (39) 274 (42)
BFTEI(ms) fi A 246 (28) 266 (34) 263 (34) 270 (33) 282 (40)
e LR JLEE 367 (77) 357 (54) 354 (62) 340 (55) 338 (65)
(ms) W 305 (47) 306 (42) 309 (51) 314 (48) 337 (59)
[ % i i) JLEE 285 (117)297 (120) 314 (108) 345 (123)432 (151)
(ms) BN 157 (111) 145 (84) 15983 () 162 (90) 185 (107)

FE il 140ms 100ms 60ms 20 ms

0881 C4hl  E360 ms
0.86{1 3140 ms (H20ms

< 0.4 []100ms 1

K3 JLE M AE TR SO S 307 20T B B R EE
A=

BN A BT o« L RN 23 1 AR bk e — 3,
RIS 2k CAR 56l S R 2 [ iy 22 3 B & (ps <
0.013), SR LT FE AT R SUAR A Z M 0 22 57 A8
W, MBATE 20 ms 5 F B ERTHEAHER
ARG

() &E LB [H] . SCAS 2 E RN A
F1(4,272) =120, p > 0.05, 1* = 0.017; F5(4,296) = 1.01,
p>0.05,1m° = 0.013; 4F#% F200 W3, Fi(1,68) = 9.57,
p <0.05, 1> = 0.123; F(1,74) = 135.32, p < 0.001, n> =
0.646; —FHMAHAEMEE, Fi(4,272) =21.39,p <
0.001, n? = 0.239; F»(4,296) = 12.39, p < 0.001, n* =
0.143, faj BN 237 s, JLEETE 20 ms A1 60 ms
AT B R B ) AH L AR A% 1 2 I (ps <
0.013), MM ALE 20 ms 254 T AIBELL ] 20 L
P (LA B FL BT O 45 ) b 2 15 T

G)BIALES [A] . SCA 2 B 07 =0 A9 8000 W 2%,
F1(4,272) =27.23, p < 0.001, n° = 0.286; F»(4,296) =
24.07, p < 0.001, 0% = 0.245; 4FFHY ROV B3,
Fi(1,68) = 54.52, p < 0.001, n? = 0.445; F5(1,74) =
647.58, p <0.001,n* = 0.897; 57 HAERS 22 1]
(22 HAEFH B3, F1(4,272) = 10.73, p < 0.001, n* =
0.136; F5(4,296) = 10.24, p < 0.001, 0> = 0.122., faj L
BT B, JLELE 20 ms 1 60 ms £51F F ¥ [a]
PR [R]AE B A2 6 25 0 0 238 in (ps < 0.013), 1AL
HAE 20 ms 50 b UG in (9 B 534 4 3,
Fi(1,34)=4.09, p=0.051; F5(1,74) = 7.38, p < 0.05),
HILZEAE 20 ms A4 1AL AS [a] 38 i ) i Bk 3 K
TR(t,(68) = 5.24, p < 0.001; t,(74) = 5.82, p <
0.001),

(DHTETFYE YO R E b, AR 237
FHON B3, Fi(4,272) = 13.57, p < 0.001, n? = 0.166;
F,(4,296) = 15.52, p < 0.001, n* = 0.173., FJ5 L&
R, PSR RO R K T T S SO S
1 (ps < 0.013), 2R SURFRAEAT 335 1 T3 8 O
i 7 "B A8 B ) P R T AR Y SR RO A Y B
YERA .2 (ps > 0.05),

M2, SRR AT aE R R, (1)L R EAR
Bof ), ¥ AL BSF 0] LA % [l 00 B () 457 4 2 K R 52
o (2)) L RN B NAE B 1218 2R SCAS I 5 Y 3 AR sk ]
Yy S G ) LA ) 5 S BRI ) A R ) SOA
(Bilhn, 20 ms)F, 7= T A R ) (3) )L #E A
JRNTE BRSE T 2R SCAS I, -1 585 i o7 e 08 o 4 1 1)
Hh ) IR (e B B A ) . DA B ZE RS0 1 W4
SRl A —3
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3.3 itig ST PR [ RE BE Ak 2D, R SUAE AN [R) R

SRy itE— 2 A LB RN BN R BRSO {7 3 B
BE, SRS 2 BT R SCAR S 2 0] B4 B ] () gy 185 o £41)
40 ms, [FA i RIS TS YK E] 140 ms, 25
REI: HFEDEIE R SOARR, B Ak b 52K H
Z 3] 20 ms A, RIH 20 ms F54FF L5
BEmHA] 2 KT 60 ms, 100 ms, 140 ms A K F5 ]
Ak, MEEFRMEZRZSHARE ., X558 1
2SR —3, R AP 2 AR T 20 ms
1) SCAS B B 2 e (RIS 32 52 ), iF— 25 SR v S
i RE 0 TE T R 30 e T 5 B 1 T 06 7 B AL
FE. 538 1 AFEMZ, 08 2 R Y OREH
At )R & B A (20 ms 4%f4), L3 Bl szt fa) 3 i
FIFERE B R TN . g AR R, L
T XTI 58] 352 SC A S5 B ] () 75 B 25 5

WA, JLELE R B 32 20 Rk SOk
PAER B R, 5900 1 Mg R a5, &
Bl JLEEAE 20 ms. 60 ms 1 100 ms 514 F 4 [l
PRV B 3, i s L FE 20 ms Al 60 ms (i11%%
WY SAF B, HOLEE SRS i p0 R R
TN . [FIEE, L6 R85BT 0 [l WL [E) 8 b T
KR, L EE AR e 2 5t B ) R SR A SCAR (]
20 ms)i I E ] St S5 A, ELRE 0 R AR R
TR 25 TR, MBEEN T )5 W {5 B4 1)
FAEH—UGIE, LT ZE SR R IE KRR, A6
FEHT I R EH BT R S 2 AR FEAL LR bR
IR T 1 BZEIR, LB RSN R SR P
TR LG AR AR B B R . [RIRERY, PR
A S T A T LB M P L 3 S T
OB 20.5%, JLEE: 32.7%), W& SCASSE B [E] Y
B, JLE M PR TR, ELE 20 ms B
HWMAZRAREAN 13.5%, JLE R 13.2%).

W ETEBTERR S & B, JLELE 60 ms,
100 ms Fl 140 ms &40 F A KA, HTE 20 ms
2 ARG, SR AE 60 ms . 100 ms F1 140 ms
ST A LB W, TITE 20 ms A/ I
R BB RS A nT BE IR R 5 LR A
A A A PR R (R 22 8] 8 A8 Al BT R G o 1
W, B NTESS T 2T P 044 G 3 PR AR Ly A
FEARIE], iR HAE 20 ms 504 F W& 1160 ms
NS RE). HITE 20 ms 545, PR AFRAE S
[RIRL A B A B AR RIS, T 7E 60 ms, 100 ms
F1 140 ms Z50F T PR AL A Gk 2 FACAEG R o0 00 F A 2>
ARG S LB Bk b . T LEE, ATk

B, #4520 ms Z5FT T RO R Y 4
IR 24 BUSTE R W R, i AR T
TERL R 14 055 00 A 9/ DR A A7, DA T 3 R
TR A 74 o 78 Ak

TEJRER AT b, BFE R T — 3R A R
B4, JLEAE 20 ms 1 60 ms 2515 T A0 BE LA (] &
FWD, I 1 4R 80 SRIMTATE 20 ms &
PETT AR BEAILINS ) 20 X 2 8o 7 O R P T R
PG R 2 [ A7 AEA A, B5 TE R B s A e, L ZE AN
TSN FF R T A I ) 8 S 5 b 398, 3 R
AR o A A R 1A AN B P AL/ T 36 i
Ma B, 2 3 B BEULIN A B RE AR . X0 T LE, 4%
TH 2R SCAS 25 A 1 18 R AL T) AT B T ) 12 3
AR AR, (HO2 PR AR B R R, H
Bl SCAS 52 BN ] A 2L, BRI B B, RIS
MIEH B 32.7%P% %5 20 ms 25 FAFHY 13.2%.
Hit, JLEEAE SCAR BB A 346 1 20 ms Al 60 ms
SEAFEERLIN ] (19820, T7E 100 ms A1 140 ms Z51F
e, BT AR TR R ()P A R, A
FRBEDU I R] R B 21 SR TN, IE B 52
A A9 O AL ] b, PRIIGAE 20 ms Z54F B34 m
MR AR, HRTH e AR &M, TRl 7E f T
ARG I b, 2% 7K ) 22 5 50 2 (WA
PLLE AR HR), 5 BCIEACHT I 15 U T AL i) 2
RTHEMBRERE, TS SR ATE 20 ms %
PFTT B BRE PR IS [i] J8 51 A0 o 12085 R 5 R BRI 2R SC
A AT T TN 1] 55 PR L 2 (] A A G 2R, X b
WA R GEE 1 iR —3, R 517 ATE
SO SO R ITF ST & IR — 3 (Blythe et al., 2006,
2009, 2011; Haiki6 et al., 2009; Joseph et al., 2009;
Liu et al., 2014; Yan et al., 2010; X /74, 2011),

4 Bt

ABIFFE R P 2% SCAS R, 3 ek 79 301 592 50 53 5]
B\ SCAR R BURTIR], S5 1:20 ms, 40 ms, 60 ms, 80
ms A, SZ8 2. 20 ms, 60 ms, 100 ms, 140 ms
R, %58 10~11 2 JLEE AL AE H 30 R F B 132
AR, R AR A A R A B )5 5K Y 22 5
4.1 LB A TR E R EMETERYE K

ABFFE R, )0 S B e A ) — R Y
ARZI 240 B R E s 5 Tt 2 b 22 1 2k 53¢
AEEVER A IR . IS 1 B R, mAR
JLZE RN BN AE ) 1230 2R SCASIRE, G el 132 ek (1] 52 31—
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FE S, AR iZ 2N Hok [ 20 ms 1 Kk SCAR S,
FERTF 40 ms UL EATHR SRS, SEEi/EXT L3
TR 1 ) 2 i ) R A 7k i 3 i . % b )
SR PR AR B B HESR T S A A B I A
(i) 97 12 S 5 A 1sf 1) 5 S0 B 3R B[] 22 T PR e A fF
g, SCREBIRHE KT 50 ms ZE47 A, 324 3
IRBESERCRE R Z RN, 5 2, IR
T 108 SCAS 52 B (1] PN Al A 08 Pk b AR B 75 1
hCE R B, X5 0 A AR S R —3(Liu
etal., 2014; Yan et al., 2010; X 74, 2011), 5
PEESCEMRFE S RAA L. SR, 7€ 20 ms 5&4F T
JLEE 5] S ek ) 398 o ) R B K TN, X AE—
FERRE UL, DR AR AR LT Z BT Ok
SCARFRAERSEMA BE R, e )L AR LA B A
DA i 3 B 56 4 R T B IR K- o

Sk EL A B L A LB RN X SCAR Bt B[]
T B, AT B A Z TR Sh 5 bk Ui i, Hor[al
MR — D EZAIEIR . BICT 4825, BT fE
R H AN E0OE T 5 B A R 5] R Y
MBI, W 40 ms DA b SCAS S 41N 2
Fe XA BT 2L, IR AT AN B kAT
VAR B PR AR, RIS 25 B35 m [=1 08 (P03 40
TCIEAR AT R, Pk R A i [Tk s 85 8
PRI o SR, XF R VR B R o M 80 i, L3
FE 20~100 ms A5/ IR U 085 3 14, i g
ATE 20~60 ms [Z0FF AR, XU
FREUFE L SCAAT BT 75 2L 4 B 18] AT 8 Eb A ) 32 st
(B AN Z M A 00 R B, Horp, AT SO 2
B 60ms LA L, MIJLEFZEZEM 100 ms KL L, AfHe
TG J2 B R BN 32 52, T PR UE 1323 78 4 o
AR TG O SCAME R . Ji—JrH, T JLE R
PRI IR B 2 R TR, XA IR Ui,
JUEE B SCAS 52 B[] P 75 B2 S AR AR 25 57
4.2 JLEFARIZER X AR AR EN RS T L

ARG LI, T I SCARAAERT BRI L (9 AR
SR M AR AR o #E B 32 20 ms DAL (3 2%
SCARET, LR B B UL R348, P
L, BIATE 60 ms LAPN Y %R o 2 4 i,
R R B 2 s (R A0 A2 B B R i, X R e
TE RS2 T 2 SCAR I £ T sh R EL R 3h 50, B x4
B A D 2 PR o 36 R SR SR IE T R B 24K
RAZHM , WHEEAJE, JLE AR RE KR
FHIXSEsRms , Gl AT R, IRAT R BR A
JLFEAFAE LL T =R shAMz e m «

B—, ERPER, A EEE L, TR
AL R . X5 PEE SCF RS AE R — 3K
(Blythe et al., 2009; Liversedge et al., 2004; Rayner
et al., 2006; Rayner et al., 2003, 73 P F#AIE 32 2 &
BT SCORTE A UG TH e, 323 Ok P
PBCEUEATE B . IWIRShHERIfMEERE, AR E
s A IR B B AR T8 2 AR 7R IR Bk ] 9 AN AR e By
B, 25 BUN TS iz H AR 9 IR Bk (Becker &
Jiirgens, 1979), PHICFEN KR SCAR S T 328 S HUH
PR AR Bk FNEZ T R A B . AR X R R T
P P A P A2 6T T 3 PR B 1) A 7 P v A7 R
(3R Blythe 55 (201 1) 1E 55 2B BT R B, 7
58] 152 7H 2R SCACH, 25 2% L 2P 0 400 0k 20 1 [ ] R 3
Jmo TR SRy e AR TR OO E B AL,
PRI TA Sy P AR AT PR B B AR . A
WE5E H L 2w [l 0 B 365 s SRy iz R B R AL T Ik
P, HBLAFE 60 ms LA LA 2K SCAR ST FEM
(Yl D AR IR I, PRI DG T R AL Y
YEH A THESE

YRR 2, B B U AL (] 2
i o F22 B HIR 21y 8 DA R0 42 i B 18 W 55 (cognitive control
of eye movements), IAHUIN TP IREE iz 5, B
WA IN T o R R i R . EAHFSE T, Y
PR EE LRI O, S R R TR, T B2 7 4k
SEHATIENLC AN T AR E IR, BB TE b
Hh, e B AR )% 3 A0 A B TR A T R TR,
MR T A5 R N TR 8], 5235 38 1 SR I e 5
W —FlOE AR, 5 — MR E R A, ST
K FH IR A 5 gt DU R e T2 45 H bR AT LAk P A
(Blythe et al., 2011), 4 H A5 ial 45 2 2 BLAT 13k H
FREERL, 1Y B AR ES AT ULE, 38235 R 3 v A
Fsf B >R R S A 1l A0 T o 12000 65 RE AR 4 b A B
e SCARBEGE BRI D | TR R A IR 31 7
o WA, AWFTR AR, BEE B E O RTE BT
AR SCA AT ¥ W3, X DLW 48
HET R

B, R R SCARHT, 52 Y Il A UK Ko
o R SCAS 5 BN [A]ER G, [ B S ndk 22
454 BT AT, T R SCAR SRR X BN L B AE
40 ms K LA b 250 b R B S R ] 52 i) oA 35 1) b 25
IRV, X RWBEE R T AEH @R 3R mg, 3R
TRy 1 00 TR R 4[] s SCAS J 25 398 o 5 Bl s B[] 32
TR B We? WEFE A HEWT . EEAEE R
A AR RS S AF B, I LR R
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EE ¢

47 %

ol 325 S TR IR S8 ot bR 2 O M i ], DAt
ARUFE BT ARG R . S ISk Fh iRk, 7E5C
51, pRsEE R AR R E . R IR AN E XL
FAR AT R ER oM, A5 R R B RS S B S ] (BE
AU IS ] ) B S A 52 B IS ] A i 2 i ik 2D, B SCAS 52
YR o e e b 11 e R T R & 4 &5 )
B, XAE—E BREAUE T EaRHERr . 05 2 L
RS RN SR — R, HeAh, R R R M
[FIAE R IAESF =2 LB X SR AL |, 25 =2 4E4)
JLEEAE B 329 2% SCASES X 8 A4~ B i< B 1) Y P 1
Z e i 151 A 1 Ry @) | BT (T
i ) B4 2 1 N (Blythe et al., 2011), Ak,
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Abstract

Recent studies using the disappearing text paradigm have shown that reading in alphabetic writing systems is not
impaired substantially if words remain visible for only a short period when they are fixated (e.g., English: Rayner et al.,
2006; Finnish: Blythe et al., 2011).There are, however, important developmental differences in performance on this task,
and findings indicate that developing child readers often must fixate more often on words, especially long words,
whereas skilled adult readers do not (Blythe et al., 2011). The present study used the disappearing text paradigm in two
experiments to investigate if there is a similar developmental difference in performance on the disappearing text
paradigm when reading Chinese.

These experiments recorded the eye movements of native Chinese developing child readers and skilled adult
readers. Participants read sentences formed from regular sequences of two-character words and each sentence was
between 7 and 8 words long. These sentences were either presented normally or in a disappearing text paradigm in
which, as each word was fixated, the word remained visible only for a short period before disappearing. There were
four disappearing text conditions: in Experiment 1, each word remained visible for 20ms, 40ms, 60ms, or 80ms
following fixation onset; and in Experiment 2, each word remained visible for 20ms, 60ms, 100ms, or 140ms following
fixation onset.

Both experiments showed that there was no overall cost to reading times for either age group except in the 20ms
display condition, which was longer compared to when sentences were shown normally. This was consistent with the
findings from studies in alphabetic languages. However, both the child and adults readers produced different patterns of
eye movement behaviour in the disappearing text conditions compared to when sentences were shown normally. First,
there was a trade-off between refixation probability and fixation duration, such that both age groups of readers made
fewer but longer fixations on words. In addition, both groups of readers were more likely to make regressions back to
words in the disappearing text condition compared to when sentences were shown normally, indicating that both age
groups were more likely to refixate words, to facilitate word identification, when words were shown only briefly.
However, there was also a clear developmental difference in the use of this strategy and the developing child readers
made more regressions back to words in the disappearing text paradigm, as compared to when text was shown normally,
than did the skilled adult readers. This showed that, as in previous studies using alphabetic languages, developing child
readers had more difficulty identifying words when these were visible for only short periods following fixation and
often made a regression in order to reinspect words. The indication, therefore, is that developing child readers identify
words more slowly than skilled adult readers. Finally, both age groups made initial fixations on words which were
closer to the center of the two-character words in disappearing text conditions than when sentences were shown
normally, suggesting that the disappearing text manipulation cued readers to the regularity in the construction of the
sentences.

To conclude, skilled readers of Chinese can identify words extremely quickly during reading. This is
consistent with the findings from alphabetic writing systems. For less skilled developing Chinese readers,
however, more time is needed to encode words and so these readers often have to reinspect words that are
available only very briefly when reading disappearing text. In other words, the findings show that developing
child readers' encoding of words is slower than that of skilled adult readers.

Key words disappearing text; Chinese reading; eye movements; children and adult readers



