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(White, 2008; Rayner, Liversedge, White, & Vergilino-
Perez, 2003; Kliegl, Grabner, Rolfs, & Engbert, 2004;
Rayner, Binder, Ashby, & Pollatsek, 2001), F&F X4
L, FH O 2B T i B
AISCFIM T IS o AT X SUAR R — 26 ELR 4y [
S, e NTERU A RN T 0T AL X 58
A B Be (P8 J I m bt B BEBR A1) o AN, E-Z 325
I Y NS I 1 N 0 | R O D 4 B S i 6 o A 4
(familiarity check)Iia]J[ i ik (lexical access) P~
Bt Horh BOGRAEA B0 A0 KoK P8R A TR IE ik
BRI TaDI 38 3k D B ORI 52 i o A
S AE B Bt (Reichle, Pollatsek, & Rayner, 2006;
Schotter, Reichle, & Rayner, 2014), SWIFT A& #1R
FH TR0 (lexical activity)” A&k i s SER 1Y
W TR, BN, HISET BN 0 A el 4
AN S B SR, Bl B ] P4 AL I 4R
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o FEARTR] nt L A0 52 T R S 1A X T 4 A R P e
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i B R A SR 43R okl
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B BB S B Ml 2 A RO, SRV SR R S B[] A R
B, AT TRy Bt (lexical preprocessing)H, 1% 1n)
DR PR Bt A I ] 18 4 2 20 T 8 3 e R AL, AR 1R
18 3K By Bt (lexical completion) H: i B T 45 F P&,
PR E L T 0 B, A B A T L ) (Engbert,
Longtin, & Kliegl, 2002; Engbert, Nuthmann, Richter,
& Kliegl, 2005; Kliegl, Nuthmann, & Engbert, 2006;
Richter, Engbert, & Kliegl, 2006; Kliegl, 2007; Kliegl,
Risse, & Laubrock, 2007; Schad & Engbert, 2012),
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AL 52 35 B AR AR AT (o T BTS00 2 A S
TN AR B R I BRI KT 1 & U2 % (Blythe,
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FoUOL T e 3RS 0 280N Sy e e B R B
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B ZAERIE SO (N SO B R R R R . IR
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rp SCE A [R] A BE T 3R] ) 5 B R ) F (Bai, Yan,
Liversedge, Zang, & Rayner, 2008; Bai et al., 2013;
Shen et al., 2012; Blythe et al., 2012; Liu & Li, 2014; Li
& Shen, 2013; Ma, Li, & Rayner, 2014; Yan, Tian, Bai,
& Rayner, 2006; Rayner, Li, Juhasz, & Yan, 2005; H
FHLEN, 2011 WWAESLAEN, 2010), KT, ARXS T
PEESCF, hIC RS i SCFIN I AR A 1 AR
S AR LR M. Ledn, AR
FIC R, BADFHEA B &S S TSGR A
2 h s DU N 3Z BT U RN 520, AT AR 55 Y

Mz AR A, 22430, 2012); ERER, POCEE A
BB SO SRS TR s AT IR B3l
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HI Rayner (2014)4xifi 5 %5 1 o 307 il £ [ 1 AR 3
Pl b AR, 5 5 e IR AR ) R s il 1) 5
Wi i 8 L T DO R R S A E ], T L, R
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T LT A B A rp SR R R o SR AE
I 7r L4 (Reilly & Radach, 2012), %< |- ik h] 5
WAREA R TR Y oy S2 i, ZIUEgERY,
S REAEAE AL VD 73 3R1I F 4, Yan 5 H A 4E
8 3 AR b A R g A A 5 e 8 AE A
Fr4) 431 n+1(Yan, Kliegl, Richter, Nuthmann, & Shu,
2010; Shu, Zhou, Yan, & Kliegl, 2011; Yan, Zhou, Shu,
& Kliegl, 2015), A UEHE R, 10 n+1 A4 ]
B RERE B IR St B R AER, X107, ®&
W2, 25, 20125 XIET7, FIERA, KER, iz,
FHEDS, 2013), 1) nt1 b U G AT A 5 i)
TR I TH), 3255 3] [ea] 79 4 950 =7 M S 280 %o 33 400
() P18 352 Wi 5 32 L ) PN 950 50y 0 8 118 552 Wi 7% 32 B
K(Gu & Li, 2015), X Ee2h AR i 7R 132 5 AR RE W8 T
MY o+l IR S 7 SURRRR, B AL
A FAIE A BRI T30 n+1. 22435 A
AR U A BRI Sy, AR, rh S
TR T YI40AC(Li, Rayner, & Cave, 2009; Li,
Gu, Liu, & Rayner, 2012; ZE2X4H, XM, DER,
2011)0 FRTT, ST SR AT AP B 1) 3 Y0 )
531 n+ 1, H T i e AR OGS
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al., 2005; Schad & Engbert, 2012), £, AHFFE 5>
J3) DA 5 5 A5 %7 AR T 4 A5 PR A £ B P 5 T )
A3] 1 AR TP S T SR 2 e 1 ) 0]
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TWRF 44 ZBRFESIIAREE, 54
20 44, H: 24 2 BRI SO IERL T IE S, ZHT
WIRS IS AL . SR A 5 AT R4S 20 JT.
212 SEIEHFE

SEEARER FIXEE DT . SRR R R (2012) 11
SERS AR MR E Se Pk IR ORI L B T RORE DT
fic, ELTRD 22 S 3 R 44 TRLRDGE, SR S R s 2 ]
Xof Gt it HE S8 ) F-, HESRA) 58 4y 7 B 6 S BUF 1]
Fa R, ) X6 v P A 1) I (R A ] R A ] ) #45 ] LAk
BAER —MERA TR A RO &, T B bR
BEAE AT G SR AR, WK1 TR, ™
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RIS TSEIE T7 BAE R . AT % A
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B2 T (VRIS O UL SCHR . X574, 2012) 1IEZUEE
AR E T 16 ABI LRI, DL it
pieaey WA b5 e S B e 4 L S R ST e o
eI 402, G2 I A5 4MY 10
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2.1.3 SLIGNEE

Wt gk SR A FEIAE Y Eye Link 1000 %58
11 AR S A SRR IR Bl . IR A 1 RAE AT N
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#F 1 BB NRIERE I ERIREE
A B UCTE LR ) BRI 7] Bl sz T A 5
S S - = - — - s N
A ) I 4B 1) A ] A5 1A) 1w 4B 1) IR 1w A3 1) R AT 1)
232 240 270 302 18.4 15.9 13.6 19.6
P 1
(39) (40) (58) (72) (16.0) (16.6) 9.9) (16.6)
il n A5 267 265 405 426 9.7 9.8 43.2 43.0
FE R % 14 (47) (54) (125) (159) 9.8) (13.5) (29.8) (30.9)

T BRI ms, 355 PhARMER:, TR

40 ANa)THEZEFE LA 4 4, BN S 6 1i/5)
7 IV BCEAAR] . 4 RIS SRR T HE
JPAE 4 LA FIRHES . JeAR s 4 NS SCF, iX 4 50
S e ] P F S Se g SR ey 40 M)
YIRaRLE I

23 4R

B0 ) A8 [ 225 1) TE A SR R AE 85% LA |,
PRAA RN 0 H A M AR o AT A B3 (ps >
0.05), & W] w1 5 TA B0 1) 52 4% i 52 B 25 40 T 1 )
To TSR H s 4 BT HARENC 4R X
AR BhFE bR T U AR ] (55— 3l 15 32 v 5 A 2%
DX 5 — AV A R[] ) | BB ] (B — 3 %)
TR AE DGR X N A SRR . PR AR (5 —k
B AR 1 R L ALY H bR S R H BRIl
14 LU 238 ) RIS MR 5 (5 — 3l 5] 132 v 9 Bk s i B A i)
BB HARRBZ R R), £ 1 I T RIME
PR S5 A 25 SRR Bl b i A RbR o 25

X HARTASHER IR N IR Sh 48Rt T 22 Jr254)
Mras R s

1) A RS 2% A BOE U AL ] 1) Jnd 2 1
hin, Fi(1,43) = 19.80, p < 0.05, n° = 0.32, F5(1,39) =
30.84, p < 0.05, " = 0.44 . I E R0 A B, Fi(1,43)
=0.28, p>0.05, F5(1,39) = 0.24, p> 0.05, EM 55
WA HEAEIAN 2, Fi(1,43) = 1.14, p > 0.05,
F2(1,39)=1.69, p>0.05.

1) A ARSI 2% A1 S B3O A T AL i) S 3
Fi(1,43) =49.40, p<0.05, 1> = 0.54, F5(1,39) = 140.29,
p < 0.05, n° = 0.78, TAAY TR 3, Fi(1,43) =
4.97,p< 0.05,1>=0.10, F5(1,39) = 9.31, p< 0.05, n’> =
0.19, BEIFMSHMsE EERALE, Fi(1,43) =
0.45, p> 0.05, F5(1,39) = 0.32, p> 0.05,

W n A A AR R S O A R ) 2 D,
Fi(1,43)=8.98, p<0.05,1>=0.17, F5(1,39) = 19.94,
P <0.05,m> = 0.34, AL A i 3%, F\(1,43) = 0.58,
p>0.05, F5(1,39)=0.91, p> 0.05, 3544 Sialgmise

HAEMARE, Fi(1,43) = 0.61, p > 0.05, F5(1,39) =
0.79, p> 0.05,

) n A7 A5 14 SO T AARE 2 I 2 1 T,
F1(1,43) =43.85, p<0.05, 1> =0.51, F(1,39) = 116.56,
pP<0.05 1 =0.75, SN AR E, Fi(1,43) =2.12,
p>0.05, F5(1,39) = 2.87, p> 0.05, EIEA Siamss
HAEHA B, Fi(1,43) = 2.76, p > 0.05, F»(1,39) =
1.98, p>0.05,
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1) n+1 A TRCRE 0 TR B (), FoeBise . SRz
WAL RE S IR I N i, ISREIXTA] n+1 ST
T AN T REAE 15 3] B 0 53 A B3k BRI K - (1% R
E-Z S2ABRRT SWIFT AL iRl hn TR Be i X 47,
Z/DRENE IR B 5 EB 4 8 2RI TR B B,
TSR R AR BAE R A SR S H i, 4
B, (D)2 0 BT 0 IR 348 b5 (i IR E
PR | SERLRT B] PR IR R AR E R ), X 3R
Y 1) 2 AR 552 i ) Y100 T (2) ) A3 5 Wi 5 400 I 1] %
BRIV T 52 g B sl ol b B (3)H A & B i) At
AR RAMAEATATIR Sh4E AR E R se BAEA B3, X
FEI R SO BTN TS BEIR BRI o
RO, SO X R BN Tk AS BRI, A
i BRI E Y] 4 n+1 B9 2N TR,

30 SEEy 2. 4éaniE) o+l ALY
SRR TRI SN Y 52 1

FAY - 585 7R 0] n+1 45 0320 A A0 FE 15 fiE
g A EAR N T, i I SO R R RE A8 E
A BRI T30 okl S 2 AORERRCR 1
PRI n+1 A A AR Re gt [ R I B
(S BRI T 58 Bl A A T U0 2301 n 1 2 2, AR Ak
N IZE B 2 $ 738 nt 1 A O3 AR N iR X
T AR TN, 7 AT TH RS2 525 1
FHEIS o
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*® 2 BB X ARNEFE B ENREE

) R E LA ) BEAR S ] BRI T A
S — — — —
o A ] AP AT 1] o A ] A IR 1 A7 1R AR IR 1 A7 1R APRAT 1]
231 241 274 291 27.3 21.2 14.0 16.3
il &4
(42) (42) (68) (72) (19.9) 21.7) (13.4) (12.3)
i ne 1 A IR 206 221 221 244 11.6 13.0 5.0 8.6
&0 (34) (36) 37 (54) (13.6) (15.2) (7.2) (10.2)
3.1 & W A% A4 v A TR ABUSNE A I 2 (ps > 0.05).
3.1.1  #ik ] nt 1 A5 I R 2% 2 80P T A o3t 5 2,

TUWRF 40 BRFAES AR, Hrhb
745 20 Ao B SOF IEALD IR, Z AR
St AU . LA 5 T RIS 20 JT .
312 WMR. LRUBMXLERERF

SEERRRL . SEE A SRR [ S 1,
313 =Wt

FKH 202 BT TSR vs 17 n+1 A MUHE
i SEAF )< 2( B bRl : S vs AR AN
Wit 18 n+1 A SRR BI LK 2, 2IAE
AR 2R 525 1,

32 #R

S8y Hh ka6 T IR 122 A A A SR AR AE 85% LA
I, BRI ERN A B3 (ps> 0.05). L4 2 445
T BARENESER X IR S a9 AR ifE 2 WL 2.,

X} FIRFERRIEAT 2x2 T 2200 M A R s -

1] ntl AR S B0 YR AT R) J 2
B, Fi(1,39) = 17.89, p < 0.05, 0> = 0.31, Fy(1,39) =
20.96, p < 0.05, W% = 0.35, AN L3, Fi(1,39) =
6.40, p < 0.05, 1> = 0.14, F5(1,39) = 5.35, p< 0.05, n* =
0.12, ISR EAEHA R, Fi(1,39)=0.23,
p>0.05, F»(1,39)=0.21,p> 0.05,

1) n+1 A i A% A2 S B0 A B ) J 25 ik />,
F1(1,39) =28.83, p< 0.05, n° = 0.43, F5(1,39) = 37.68,
p < 0.05, 1> =049, AN EE, Fi(1,39) = 8.68, p
< 0.05, 1% =0.18, F5(1,39) = 5.59, p< 0.05, 0> = 0.13,
B S EAERA R, Fi(1,39) =017, p
>0.05, F5(1,39) = 0.23, p> 0.05,

) n+1 A5 AR S5 1 T SOk e 2 D,
F1(1,39) = 48.52, p < 0.05, n* = 0.55, F5(1,39) = 28.44,
P < 0.05,1° =042, TSR A BE, Fi(1,39) = 1.53,
p>0.05, F5(1,39) = 1.978, p> 0.05, &3 51 5 1A 43
THAEMBE, Fi(1,39) = 5.19, p < 0.05, 3% = 0.12,
F»(1,39) = 4.61, p < 0.05, 0> = 0.11; fAj BRI 23T
TP 25 TR TR AR, i 3 (ps < 0.05), id]) n+1 A5l

F1(1,39) = 20.31, p< 0.05, 1° = 0.34, F(1,39) = 24.54,
p < 0.05,m%=0.39, TAAH R K AT 3, Fi(1,39)
= 5.874, p < 0.05, 0> = 0.13, 3 @/ Hrih % B3,
F2(1,39) =3.81, p=0.06, 1> = 0.09, I 514 5 i) 4
ZTHAEMARZE, Fi(1,39) = 0.377, p> 0.05, F2(1,39)
=0.213, p> 0.05,
3.3 itig

S 2 BN AR nk 1 A0 B A HE I A 1 ot
ARV, R, S TTHE D T 43 nt 1 R AE,
ERIR, PR nt1 A7 0 A SRR 5 308
IR BRSO 2 B . B URERES ] BERLAT
V) R P R 3 ik 2 sz i) Y T e B I, EL Bk
T A R ek 2D 0 sz e RN T ME JE B8 i (Rayner,
1998), Al It 52 3 5% 4 5 B0 TR 3l B 28 /)N i B
PRAETR] n+1 A7 00 300 S R HUR s B R B
L5 17 N/ 1553 S 1 ) N O 1 V3= 9 O B~ S
FREsEm, BT E Bk LA AL, HALFE AR
YRR W BN G KT BRBKIEHERAN, T
FEE IS 038 BAE FHAE & T8 bR IR B3, X
BRI PER ] nt 1 A 000 SR 04 % A 3 I X 1]
n+2 AR, SEmR TR TR A IR Bk AR
(Liu, Reichle, & Li, 2015), {HIZs&AI A s HoAl S
P b TR AUSON; [RIAEAR E R  Ee Eolat (R ifi A
AR )S30 n+1 (X 5528 1 HERHA—2),

AR Tl 20, $2 %00 n+1 A3 0032 5L i s
AR T W IR SR b T U A ]
FREEALRS [E]) o P D PR T DAL B 5 51 . (1)
JEPEE R, ARG AR LA nt1 ZE8R H B ) T 5L
TR 18] 47 % 25 (2)1A] n+ 1 A7 DS e S5 E e )
A1) et SR IR0/ D RS ] o e i 2% 1 2 e
AR e a0 e f T AMNBEPE T E R T 8, AR Rk 5
¥ 2 5 SRR UL REAE WU VI 4314 n+1, RHE
R 3 i T R, O AR SCARFRIT PRI S 96 25 10 1) A IE
P, LI 3, S 3 HRATEERZF nrl LM
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4 SEER 3. ARSEASTA] ntl AL
X TR ABUASONE, F) 52

FAY : (DHEBR 2SR 2 S5 h 92960 20 5 B |
ABISNIRE T EL (2) % %R 58 2 HRF 1A n+1 B
DUF TN T X RSO (R 20 o AN SR S2%e 3 AFIE
i S PR X IR SR AR AR AR S S0 2 AN,
AT DUHEBRSE 50 2 £5 23R th AN G T R v e
i i AR S T R 2 [ AN AR AR,
P YCUE 2 1 P 50 S 30418 - 1) n+1 SCF R BALIN T

A B
41 &
411 #Wik

TR 40 ZRFES AR, 5. &
20 Ao SRR 80 IEAL IEH, Z Ak S it
R, LIS nT AR 20 oC,
412 LM, KN EMIRIZRF

SLEARE . SIS SRR P R S8 1,
413 KWt

KA 2(CRBUAAE . #3015 vs XUFE n+1 A5
WA E) < 2( B AR . SR vs (AR B Bk
RN BT n+1 AR 260 IR 2, 2
BARA 5 AR RS 1, 9080 3 RS
S 2 MU, REI S, S8 2 Hh G
FAF R A IR R A R — D4R IX, H 2 B
PR T ARG X I8 S 7 B SR R 3RV, TS 3 kg
FITAT 2488 X 1] 22 — A F IR, IR e KRR
BN —A> 24780 DX 55 B Je — > o X RRAS R S A
LA & T R — 3] (8 A~ 0] o3 31— 24 R X, S
55 3 [ RUF n+1 A7 ISR % A T 2 B ) 2 DX N
SRAALFE 2 NDUFE, HR LR S A RE HR LA R
AR AR &R . ARG A ], UEHE 2 A i S &
W8 R I T H M 7 ] W 2 T T3
LM FRREZE(Yan et al., 2009; 24245, 2011);
PR RV EA PIANMERT . (DA SE 2 IZF XA n+l

PN RPN T (2)BEA 1 n+1 A5 002 R 4R
R
42 #R

Sy HpOR O T (] [R5 IE A R AR AE 86% LA
b, BRIAAE ERON A B (ps> 0.05), LK 3 4544
P R B A8 bR A B AR i 22 0L 3% 3.

X HFRIADGER X N IR S bR T 2x2 J7 22450 Hr
SRR

IERV QE /NN iD= F L o o G A N T
Fi(1,39) = 1.59, p> 0.05, F5(1,39) = 1.40, p> 0.05,
TABEONA 2, Fi(1,39) = 1.52, p> 0.05, Fy(1,39) =
1.93, p > 0.05. IS5 BAE A W2,
F1(1,39) = 0.70, p> 0.05, F5(1,39) = 0.98, p> 0.05.

BEALRS (] Y S B0 2 1 UM AS B3, Fi(1,39) =
0.30, p> 0.05, F5(1,39) = 0.37, p> 0.05, TalA5s50 i
#,F1(1,39)=7.00, p< 0.05, 1> = 0.15, F5(1,39) = 6.55,
pP<0.05,1=0.14, LIEM ST EAERAA S,
F1(1,39) = 0.42, p> 0.05, F5(1,39) = 0.42, p> 0.05.,

XUF n+ 1 A A 25 A S5k s At 38k 2 0/,
F1(1,39) = 6.85, p< 0.05, 1> = 0.15, F5(1,39) = 9.04, p
< 0.05, 1> =0.19, TSR A B E, Fi(1,39) = 1.13,p
>0.05, F5(1,39) = 1.57, p> 0.05, I Hiaisc &
YERIA .38, Fi(1,39) = 0.08, p > 0.05, F»(1,39) = 0.05,
p>0.05,

TR AR () S IR ER AN B2, Fi(1,39)
=0.31, p=0.582, F5(1,39) = 0.19, p> 0.05. ik
NS, Fi(1,39) = 3.67, p=0.06, 1> = 0.09, F5(1,39)
=3.74,p=0.06,17 = 0.09, ISR HAEM
A Fi(1,39) = 0.001, p> 0.05, Fx(1,39) = 0.001, p
>0.05,

43 THig

S 3 AR R R n+1 A7 1 B il S
X IRITAS N () s i, A MG M T i S 3 50
2 ZERAATRETE . X TR ERNE, dE
FEIR N n+1 A M A B R SR AT A R B0 IR
TG [ D, LA 5 5056 2 e

* 3 B BXARIIERHENREE

3 f T U TE AR ] WAL [ Bk ELHE S T AR A 2
==Y R
o A3 iR R AT 1) o A3 iR I A5 1) T A i) I A5 1) T A R AB 1)
235 244 279 296 19.0 17.5 17.3 20.8
s i) % 4
(30) (40) (53) (73) (16.3) (15.6) (14.8) (16.1)
U ekl A5 233 234 278 305 13.8 11.5 16.3 19.8
e % A (35) (37) (53) (78) (13.1) (10.3) (14.4) (16.7)
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A, FUISE 2 M4 RIFARE A MR B s, 52
¥ 3 AR SCTE AN 5 S A R Rl B s HAEFH, &5
R R AT A dob 35 1) 28 BAE FH OS2 3 BRI, A
n+l B SCF TR TSR R KE, BE AR
Al R AR AR Y] 4316 nk 1

XTI = IS g0 25 5 AT WA 1T RE A R - R —,
BEEANREAE WAL Y4308 n+l; B, B,
e A AN TR V) 5318 n+1. fRRE— 5 LIE
HIRIFFE 4518 A —3(Gu & Li, 2015; Yan et al., 2010,
2015; Shu et al., 2011; FRFH S, 2012; XI&E T4,
2013), ¥ T SCEEE AR AT e S5 Y 3 T AE
LY o0in] n+1, HEUSC 4, LIRSE e i o i
W1 Aia] n+1 BT REME

5 S 4. RRFHULS LRI ntl
A 32 55K TN R0 )5 W)

H . K6 v SCise s s im0 O i 1914315
n+1 BATRENE. SOOI, QnARHERCR AR B pwin]
T AR PN A4, D) R SO ek T B0 53
T8 n+1; A5 UGB T i T AR A2 D438 n+1 A9 n
TIE,

51 Fk
511 #ik

TR A B R ES AR R, JAE2844 .
A 20 2o BRI BB IEM IR, ZEBIARS
IR SEE . SCIRES S nTARASHRI 20 JT.
512 SWMR. LRMUHB[BMLERRERF

SY AN A SR AR R L 1, SEERARER T
222258 N QOIS pHk}, i Si g bk i) B
(R CINIRUR IS S i P <= % i N W= (S TR e il
DO = 5 8 TN =22 i 20 A1k S N i = o L
TR H AN TN A A AR L R A I R ) 2
T St A5 380 A A DC L ™A 4 i RE 224 - Pl
FIMERE O TS50 A B BRI 575 2 W SCHk . [2e

Z, WEH, WRiE, &S, EEF], 2011)
513 LIt

F =TS22 0, B/R 3 n+1 A5 M0 S A g
SeMXT IR Bhad B RE M, SR IZ ARG A
SNIEPEVE R R, IR 4 ThOfRCA AR S 3
BRI . SEEe 4 SRH] (R RIS
vs ] n AMFE# S vs 18] n+1 A MR 5544 <2(BH
FrRIaC B e vs RTI T B 52 kil
Wi, SCEHEA )T dt 90 M7, BRBIAMS
AT AR T AR 25 1,

52 %%

Sy Hp g R T (][R 24 Y IE R AR TE 85%
DI b, SR E (ps > 0.05), 4 5H
TR BT RNRDT ST A TR 2l bR i1 Y (R R
brifEZz .

X B xRN IR S8 PRI 3%2 J7 22 04T s

UL ] 2 BLA R O B, Fi(2,94) =
25.43, p < 0.05, 1> =0.35, F5(2,178) = 32.16, p < 0.05,
n’ =027, FEKEER, RS a1 A0
MR 2Z S A B EINp > 0.05), HABSAFEIR
2 EHRIRF) B E K- (ps < 0.05), TR 8500 A
W3, Fi(1,47) = 1.82, p> 0.05, F5(1,89) = 1.61, p >
0.05, EIAMSWMMEA TN R, Fi(2,94)
=0.59, p>0.05, F5(2,178) = 0.48, p> 0.05,

BEPLRT (] 7 2 BRAR AR 300 1 3, Fi(2,94) =
55.44, p < 0.05, n* = 0.54, F5(2, 178) = 148.94, p <
0.05,m% = 0.63, TR ERY BE, Fi(1,47)=6.99, p
<0.05,1>=0.13, F5(1,89) = 6.27, p< 0.05, n* = 0.07,,
B SIS BEAE B, Fi(2,94) =4.12,p <
0.05, 1> = 0.08, F»(2,178) = 5.08, p < 0.05, n> = 0.06.
(L 3 I VTR AN i1 B G e N B R W SR V7 S
T P RN 3 (ps < 0.05), {HAETE n A7 ]
R S5 AF T 0 FE 00 2 (p > 0.05) . ke
R REIRAFERO R, Fi(2,94) = 1254, p <

* 4 BRI BX ARG ENREES

) R E AL A] g ing |l B R PO
S
e TR il e TR LTl i TR il i TR BT
229 233 247 270 24.6 25.1 8.5 15.6
s il 2 A
31) (34) (39) (59) (17.5) (21.1) (8.1) (14.0)
256 257 335 331 12.4 13.5 28.3 26.8
i) n A I e 45 1
(42) (38) 1) (72) (14.3) (14.6) (21.9) (18.7)
223 230 240 256 18.6 17.8 7.6 9.7
1) n+1 A O e 2% A
31) (30) (39) (46) (15.1) (14.4) (10.2) (10.5)
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0.05, 0> = 0.12, F»(2,178) = 31. 97, p < 0.05, n* =
0.26, FJEkI IR, A &2 02 5505 2
K (ps < 0.05). PP 400 A 2, Fi(1,47)
=0.05, p>0.05, F5(1,89) = 0.07, p> 0.05, EI 515
FMPEAZ AR A B3, Fi(2,94) = 0.27, p > 0.05,
F2(2,178)=0.27, p> 0.05,

PR R ) RIS R0 2, Fi(2,94) =
58.15, p < 0.05, n* = 0.55, F5(2,178) = 112.58, p <
0.05, % = 0.56, TMIEE400 B3, Fi(1,47) = 5.90, p
<0.05,1>=0.11, F»(1,89) = 6.63, p< 0.05, 1* = 0.07,,
SIS SR TR B, Fi(2,94) =4.82,p<
0.05, % =0.09, F5(2,178) = 4.66, p < 0.05, n* = 0.05, i
PASION A BT s, A i S A TP 32 AN B (p <
0.05), {H7E FHAth Z5 4 T T 4 32 5500 AS 123 (ps >
0.05).

53 it

SEEY 4 HEEHE T UMY 4rE ntl AT RE
P FAe i, AR 25 P e T BTN MR
WK, HAERRIE n+1 0050 A D v, s
R W I 008 nt 1, G5 SR AP, RIAAE
TR0 P A2 B S M AR ST ) R AR 3, T R AL
VA V2N 12 D0 I R o B Y O S e TR R 8
AU 0] P 3 A0 58 1 F0 P4 2507 58 4 % $
) n+1 AN AR nkl A DRI AR ) D) S ol
PERION FEBEA BT ) 19/l R PR URE R 48 5 L TH
o HIEATIL, $oR1E n+1 A5 00 B il 2% 4 X 1
TP AR Y 5 W 455 I SR IS AR o

AN, 03 TR 18 A 2% A2 T 00 44 35 1 1) 5
M DU) 55 0 S AR AN A, L i 28] Tl P 2 vy s ke =
ST A X BRI Tk A 5 ), SRR A R G A
FaL R, AR P8 28 54 3E PEIE (interactive  activation
models) WA, THOINPE BEAE 52 ) LA A IR )22 1T 7Y
TR AN T3 F2 (Morton, 1969), W% 22 [A] A7 32 H.14
LR A P e — AN AT, DR 2 PO R
AN R B8 D I ) [| BB O 3 5= S S TR 7
58 4 7 3 T 1A 55007 T A 2 T R ) I R
(58] 152 F A LB A8 TR SR 0 TR B, ik A2 SR A T
AH v S T U ) 43 38) nk1
6 EiTit
6.1 A n+1 BT AN TAZ B FniaC hn TR B R st

SR RE S O IN T35 n+1 Zb AT 7 B 2%
RER . BRI, T n+ 1 USRI TORE 75 s F)
FNCACE G 5T . UEHE R, SO AR 1R

Jn T FLB4E AT DL E 1R B (Yan et al., 2010,
2015; Shu et al., 2011;Gu & Li, 2015; 3K FEZE, 2012;
XFETTAE, 2013); KL% %50 n+l BN TR EEAY
BT 83 1Y) 43 0] R, B BRI ASEAY (B-Z (e 158
1 SWIFT A7) — A [a] a) 00 T 5 w5 B B &) 43,
PRI I 2 R A 2 1) et 1 JB0RRL AN T T 2k B0V T ) 26
— BB, SR IE IR U o B S B ARYE R, i T
%3 0V S 0 L e S 5 = 11 i [ R NS Pt
BBt (Reichle et al., 2006; Schotter et al., 2014; Engbert
et al., 2002, 2005; Kliegl et al., 2006, 2007), Xl A7y
HEOSCTFIN TR TS I8 BN K B9 2 % bR ifE (Blythe
et al., 2009); WFFRIEILMREE, A0SR ¢ 2 RI2FFL S
FOAARRL N A, $ER 1A n+1 A5 2 B D iR A R
7, DU B SCis XA n+1 AT IN T fEAE ik )
TR o SR, A =300 52 50 45 JR A SCHRpZ pi,
FWA n+1 AN TR 6835 20K .
MBS R, DOF TR BIAE H SCRN i T i
FIEZAEH . AN Yan 55 A (2006)0F 5% &I, 1
) ) T TS RE B R ) Hh SCIsE A X H AR TR Y
TR, 3 3 B A0 S 0 T ) 2 ) L )
TR BAT B A 45 o I AR 2 X 3 (2012) % F- 1]
PO AR A B IR R W, H SO T A7 B <im0
VA A ISR A 1 0 A 2 | IR S R U L Al
2R LA N (201 1)) 3 B4 1) 1T 40455 A5 v Al 5 VU
. B, 36 n+1 A BASDUSE B TN TR REik
FRNC K B R 25 b SCIR A i v m BB A7 R I
I BB o SRR IN T H AN e A B0 ] A2k 1 D R A
X SCF AR TASRE IS B R K, E IR 500 fff
ST A A B R] % B TR0 IR 2 3k R ) 5 ) = L
RAETETERAN T, X SCF iR B R TR
B A B RN Ko 456 ARG AT LD, e
TV TAFAEDUF I T B, B-Z e AR R SWIFT
AT T A AR T A B B A J5T b RS2 1l
KB TR B, PR AN g B R v SRl B

Tad#e.
6.2 TASH FI M X 18] 50 A0 T Y 22 i K B X 18] 1]
val:0)=Fn

BT =TSR A B, FISF WAL RS R . 1R
i) n+ 1 A5 00 30 B B HER A& F AN B2 75 38] n+ 1 A5 34
G IS P E AR BEAT RO T RN, i B T A
SO AL 4 0 T A GO I TR BRE B B o 352
HAEN A B R BE AN O H AR AL, RAR W
BRI DN b A e~ 20 T R 1 B W s S B
M B AR T A (U TR N ) i,
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T 2 30 25 T A A S 7 R B 735 3] n+1 A 0 s S 1
FEWC SR EBAS L IZ 5 W S P R0ONE, TSR3 4 B4
R, FLF PO B TR0 B T P R0, $ 7 16]
n-+1 A5 0320 A SR P 28007 33K 16 B IR A e AR
B TR B B 32 (2 /D BB A PR UEBE XS 1) n+1
HEAT PR A0 ), )3 A 0 A RE R e L S
TN Tk 72

Ak, EPFE SCF R SIR Y, 5T ERP
(A SIZ 0 A BEL, TRIATURZ IR P200 YRR, 17 FOUN-4 ) 1
FEME N40O IR, 33X & HH TRl R] YA T Ay 520 &
A TR R B B, T S 1A S e 3R] YA B 0 T
(Dambacher, Kliegl, Hofmann, & Jacobs, 2006), 7EiX
ANTTIE, PFESCTS RSO R R AT RE R A =
(1) A SO TR A7 W S i 07 I TR By, H
B DU ERA B o 1 pho ST M SC(H B, 25 %3,
2012; Li et al., 2009, 2011), 0 TAE B[] R I
HEIR T AN T, PRI TR AR e SC I T A A I B
Bon] AR o (2)%E XS B 32 thial il n Tad #2 A9 ERP
FHIFABRARUEIEH BB L, LR85 1IN
e 7~ X IR B SN Tk /&, PO A g HEBR T
DU [R)ARE S e B TR TR A AT R o (3) Hh S e 32
FRAEAE T 43 PG T g 2 S 30 2 AN [A] 1 T g
PR A

ST SRR B E T, B A i U
B R RN AR B B Ul AH R TR A RE 52 B D) 43 i6)
BNy € SO < I w1110 )1 S I = I A T ) [| I P2 €
TN TN F At A 2 by, 3w 50 AR 000 4 s 52 Wi )
TN ek R %) 9 30 A AR G At 7 1Y) PR 3R (Reichle
et al., 2006; Schotter et al., 2014; Engbert et al., 2002,
2005; Kliegl et al., 2006, 2007; Kliegl, 2007; Schad &
Engbert, 2012). TSR e F i A9 S )
b A TN RN s WA ) - LR A Y 00T
DT R TR 52 me, PRI Z 00 S e F T (Y
TN i %2 (Dambacher et al., 2006), WF7% % 2
SCiEE T AR N T4 o+ 1 T
THNEAI 53 o1 BT RN o AR R H R
BT 01, SRR X Z A TN T AL
REfE Ik B B 422 3A BRI K, (HRT =30 S 56 45
RIS SRR . AR BT F Bk
MBI 53R nt1, B2 RZFHRLECE SR 0] nt1 4503k
SRR SO TR T2 4 R, FIZF I SE 4
TEBR PR, 7 18] ne1 A5 It S5 D/ o) 4
RONE, AR SRR . T WL, i SCsE el
BT OO PSR, 8 I U D) 4315 nt+1

6.3 XMEBREWER

AFF 5 6 T ol 2 B A R0 S ) Y n T i R A A
B GiPuE 2SS RS TR S U VAN S5 2 S L0
i AT P N SR e, R S B 2 v Y ]
AN TAREEE | I T 5 BRI D) 43 )8, S0 45 51
G598 X P SC T 1R Y R sh P AR R(B-Z 132 A
Al SWIFT Bl ZHEE G/~ : H G, B-Z SE
AUFN SWIFT EAYAR A B P00 TR 40 T
H A TR0 T 3 R 43 0 e A 3] 3k el o BB 114 ] A,
T XS SCRIEFE 2R B, P SO LT T
I TARAS BN AKCE, A 2 2% 58P S0
NC AL TR EE I8, LUk, B-Z 2 ERLA
SWIFT A5 B SR AR U A eV 114 1) 431 Jg ek R 0 2
Ja P LAAS ] ) s A2 2 i 1Y hn a2, (HE 1A
Sy ) AT TN 1 X AR 0 B PR A B BE R A S )
YER, B SO e 5 s, R0 5 I
PR 8 sk R OS2 T A e i o B ), i 0 4
DU == 5 00 TR0 R 6% T 3 R (S0 hn T B 4 R By
B, Hp S an] g AR RS R A T )0 By
B, XBARS FiREs AR A —3 . )5, B-Z
BEH B SWIFT AR RUERKE A1 11X 4 i 4~
T B, SR, ARPEASAE ST AT LA, o SRR
THR A DI TR B, AT LRI 0 T P R B
BB AN 58 4238 FH g v SR N Tad e

TEFE 5 25 JE DU T e mly b, 2= 240045 A
(201 1) 42 H 131 S BERLIA ki) D) 435 18130 1%
YIAA G, 0N T a8 sr B 7 TR 3EREZ b, I
TN TS NN T 2Z A A B, XA IE Y] 43
BRI F SLAHFEAS Wt b 46 iE FIE IE (Liu & Li, 2014;
Li & Shen, 2013; Ma et al., 2014; Gu & Li, 2015)., [@#f,
AT IR IR R PR R, ARk k.
BT & PR H SR OO0 TR AR BT KR, X
5ZA AR DO I TR B — 3, Hik L A
FF 5T S 7R P SO RE UM (F B R )
B2 N S DT VU 1 ) 7% S i ) /| B 1 SR 5/ QN
L i IR O S 23 S /) [ 7 N 1 T | T G )
SIS EEIR), HORIE o+l A0 F D
RN, TR T T REAS RS R U0 T SR 2
RN T 52 4 Y05 I3 50 D000 450 7 D) 3 ke 5 5% 3] Y1 98 99 o
T 55X n+1 BP9 TN TR A7 A2 28 BAE
AT UL 4% 2 R SR RN TS T
ZIIFHE R R, BT Z B S A7 AE A RS M ik
2o fJa, AHIESE o il ASURT S0P X Rl T
TR B B 1 1 2 A 0 AN [R) B B3 () A1 = 82 2 ) ¢
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The effects of word frequency and word predictability in preview and their implications
for word segmentation in Chinese reading: Evidence from eye movements
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Abstract

Recent studies have revealed that Chinese words are associated with psychological realities that are

important for text comprehension. However, given the lack of spaces between words in Chinese text, readers of

Chinese have to segment text into words during reading. Previous studies focused on word segmentation have

revealed that this ability to preview and process text develops at a very early stage. However, there was little

research on what information or cues were used by readers of Chinese to segment text into words. The

assumption was that if readers of Chinese parsed a string of characters into words using a character-to-word

processing, preview processing would result in word frequency effects on eye movement data, and that if the

readers ascertained word boundary by top-down processing, such as anticipation, preview processing would

result in word predictability effects. Four experiments were conducted to check these two hypotheses.

In the first three experiments, we assumed that readers of Chinese parsed a string of characters into words
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using a character-to-word style in preview processing. There were two treatments of Chinese sentences in these
experiments; all these experiments had a control condition in which as the nth word was fixated, and no words
were masked for baseline comparison. An abnormal display condition was manipulated in Experiment 1,
wherein the nth word was fixated, but the words located to the right were all masked by a series of “>,” which
deprived the reader of previewing processing. The abnormal display condition was manipulated in Experiment 2
by keeping the nth word fixated, and masking the words located to the right of the n+1th word by a series of
“%,” which provided a cue about the boundary of the n+1th word. Given that the results from Experiment 2
cannot exclude the influence of exogenous attention, Experiment 3 was conducted. Experiment 3 adopted a
similar treatment as Experiment 2, but two adjacent characters that did not belong to a word were masked
together. In first three experiments, the word frequencies (high and low) of target words that were embedded in
the frame sentences were also manipulated. In the last experiment (Experiment 4), there were three display
manipulations: control condition, a condition in which readers were deprived of previewing processing, and a
condition involving the provision of boundary information about the n+1th word; the predictability of target
words that were embedded in the frame sentences were also manipulated.

The results of Experiment 1 showed that although eye movement data was negatively affected by being
deprived of previewing processing, this manipulation did not have any influence on word frequency effects and,
therefore, there was no interaction effect between display condition and word frequency manipulations. The
results of Experiment 2 showed that providing boundary information of the n+1th word led to less gaze time on
the target word, but here again, there was no interaction effect between the display condition and word
frequency manipulations. The results of Experiment 3 showed that mask manipulation led to more gaze time on
the target word than the control that excluded the influence of exogenous attention on the results of Experiment
2. It also showed that there was no interaction effect between display condition and word frequency
manipulations. However, the results of Experiment 4 were interesting; there were some significant interaction
effects between the display condition and word predictability manipulations. Specifically, we found that the
manipulation in which readers are deprived of previewing processing eliminates predictability effects, and
providing boundary information of the n+1th word decreases the discrepancy between words of high
predictability and words of low predictability.

The results of the first three experiments indicate that Chinese word processing in the preview cannot reach
the desired vocabulary level, and that it must undergo character processing. Therefore, it was difficult for
readers of Chinese to complete the segmentation of the n+1th word through a bottom-up characters-to-word
processing. The results of Experiment 4 show that deprivation of preview processing can eliminate predictability
and providing boundary information of the n+1th word can lessen predictability thereby indicating that
top-bottom processing, such as anticipation, is an important reference cue to readers of Chinese to segment the
n+1th word.

Key words Chinese reading; word frequency effect; word predictability effect; word segmentation; eye
movement



