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72, P, EIEA, 2009; #E &, ERESE, EEA),
F1%7, 2010).

B2, DA EBFSE R A <in) y A T o i
VY Al b JRIT Y o v SCHY de BE AL 38 BT/
= S R, Hh SCaE d B B,
A Z 7, I MRS £ BE 2B, X — )
T Wi (4 T BE AR /N o T AT AR 45 20 Tk
ARBTTHYTESE, T E 3R 20 A4 2 R0 GRSV |
FIRARONE Vit 4 28 LR e 83 - v 83 R0 A5 ) #R
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TE AR 258 R 3, 5 28 MR B A B 7™ At 4 R
H 22 [\ A7 0905 A8 R (R R 55N, 2008; Wu,
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Y43 B B AR R, T T e A 52 A A R s AL =
BEMLET B) . P IR 28 RN Bk 320K 4 ) . % TR 2] S (0
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0.79, p=0.50, (2) AN [FI AT B B ) 132 Asf 1) 22 A ik
¥, F1(3,45)=0.39, p=0.76; F5(3,177)=1.16, p=0.33.
GO ZFM T FERIRE 2 R A B E, Fi(3.45)=
0.52, p=0.61; F»(3,177)=1.08, p=0.36. (4)AN[a] &Mt
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T ST XA R Bk R R A A W 25 R, Fi(3,45)=3.64,
p<0.05; F»(3,177)=5.33, p<0.05. F/GKEkEN, &
1 2 W 75 TR B s B 2 R T4 454 (p<0.05) .
(S) AT 24T 1A 24 1 AL () 28 g A B Rk 31 17
BEKF, Fi(3,45)=3.23, p<0.05, MMifEd H At
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Fz2 XH—MMEUEHT BXAERNEE
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[i) S 2 4 1) 45 4 (p<<0.05), LAt S5 A 22 ] 1 22
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TR LR X5, N2 AR F 22 (R A7 7 2 22
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HIGRIR R, 40 2 B PRI DS X H R &>+
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() I I 1 T Bl 1t A v e ek e s AR - i)
TS R B SR, BTG A G I [ & 2s 1
A, BT RLEAAR B e S N ]

i TR U) SR N TR 2R, DA kg S ] 1
TN T A B BREAILIST [ | P A A 3 2 7 2 A )
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JE B XPZ N TR A . RS — A 4G
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5 S — L B B RS, 75 LKA SR AN IR T
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3.1 A&
311 #iX 16 A KRFEASIN T ARLEK, Ho

B 6 N, L 10 A i sl iIE T IE R,
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3.1.2 SLIHRFILIIRIT LA
RIS — . ANFER R, S5 —R A B R
R A DL DX, S TR R R A PR A DX 3T
AR DX P TR A €, T ST 0 T A 2R X )
7P — AR, IR ASK AN & Tl —1a
PSSR0 43 B — A 24 HR X () 1R AR %8R X P Y
PRE — D7) XA, S5 R =R Ab B UAfE
IR R IR (= O R 171 s o e s 7/ R £ 2
THIE 2,

11
BERFA G BT A% R R B R AR R .
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B RF A Ay B A B R R R AR RE
*
%13
BURF K A BBl A B P B R AL e .
*

B Ry 8 A I T R R AR .

*

%42
By Ay oy A B AR R R AR E .
*
HRFAGERLEEENH R AR,
*
H i A
B K Ay % b e B B R B IR .
*
BORF K I 8 b e B 6 B R AR E

*

K2 S — R BN BRI (o URTEALA, RN 2R UL B 1 30 7)

313 FWRNBLRREF LR ALK R
P[RS —

32 %R

321 EIKSMH BRI &I KT bR
() SF- I FbR o 22 WL 3% 3

D253 MR (D)AS[E 2 BN A1) 132 1E 1
BRI REES, Fi(3,45)=0.22, p=0.88; F»(3,75)=
0.45, p=0.72, ()[Rl S BLA A B Be) 2 ek ] 1) 22 5
N5 8%, Fi(3,45)=2.18, p=0.10; F4(3,75)=2.33, p=
0.08, /Gt bin, &M 1 Al S50k iy B b i3
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I ) 3 358 T 45 3(p<0.05). )[R T
A PR BN AE B £ 5+, Fi(3,45)=0.72, p=0.56;
F»(3,177)=0.68, p=0.55, (4)A[F] 530 4514 F i1
AR Bk bR BV A B 25 5, Fi(3,45)=0.82, p=0.49;
F.(3,177)=0.95, p=0.42, (5)A[RIS &M N FHE
AESHTE] ) 22 53 10 2%, F1(3,45)=10.53, p<0.05; F5(3,177)
=7.65, p<0.05. FH/GtugnRW, KM 3 B FHEM
B[] dod 35 K T 25 A, % 0F 1 2 R Tl 554
(p<0.05),

322 MBXRHEIFEAHM T T GERIXR
SRR IR AR S S — g A A . (R, 1E%%
HOGERIX N FARBLE, SC8 A A8 A R T
[f) — A Bl A TR e B — . HiEitl, 7ESEER
Xt R X AR SR 1) o0 R T PR AN [l 05 2
— Tl R DX B 73 BT 5 4 LA TR SR BAE (LA ) ) 73 %
DX, 5Seg—AME); 55— B WA 28 P A A
J& TR — A~ B ] B R B — R (LA 3 43 2%
D)o SEH T PIRPMGHRIX A R Sh B L3R 4 R 5.

R3 XU _MMHENMZFHTRIWBERSFER

A A8 e 52 1 1 o SR 2B 1] (ms) TR AR ST HR KR 22 () P-4 7 WL 1] (ms)
Pl S 0.92(0.13) 3037 (622) 11.6(2.3) 2.2(0.6) 236(27)
1 0.94(0.10) 3097(788) 11.3(2.4) 2.2(0.4) 247(23)
12 0.93(0.09) 3175 (836) 11.8(2.7) 2.3(0.5) 242(25)
%13 0.92(0.11) 3303 (668) 11.8(2.1) 2.2(0.4) 254(29)
Fz4 THW_MMEMEHTHBXARNEE— LA S HBX
A5 i S E AL ] (ms) KA ] (ms) 2§53/ €1 T 240 X4 HER/ @
i & 288(53) 235(34) 2.1(0.7) 1.5(0.7) 2.3(1.0)
%1 303(45) 247(31) 2.0(0.6) 1.3(0.6) 2.1(0.9)
%2 286(43) 239(28) 2.0(0.5) 1.4(0.6) 2.1(0.9)
%13 305(59) 251(40) 1.9(0.6) 1.3(0.6) 2.2(0.8)
Fz5 THW_MMEMEHTHXBXBRNEE— UFHHHBX
AR S5 AL N ] (ms) U AL ] (ms) B EE AL TR RDLR X 2K MEIR/ &3
i S 282(49) 236(30) 2.3(0.7) 1.2(0.6) 2.4(1.2)
A1 291(41) 247(32) 2.0(0.8) 1.0(0.5) 2.1(0.9)
M2 274(40) 240(29) 2.1(0.8) 0.9(0.6) 2.2(0.9)
513 300(47) 253(34) 2.0(0.8) 1.1(0.4) 2.2(0.9)
Xp e 4 AR BHE R 2200 R (DARRIZME 0.60, p=0.68.

TR Y EE A I (R AE W 25 S, Fi(3,45)=4.05,
p<0.05; F5(3,177)=3.30, p<0.05. FHJ5HEFEW, &
{2 W1 B <3 < T e v A 11 T o R i B S
(p<0.05). ()AR[AZM: T B 1 YR VE WL RS () 74 Bk 3
25, Fi(3,45)=5.33, p<0.05; Fy(3,177)=3.77, p<
0.05. FHFRImFEN, 50F 1 MM 3 BEREM
A1) i 25 K T4 i 454 (p<0.05) . 3) AR S5 44F T Bk
BRI B0 25 55 0 2, F1(3,45)=3.59, p<0.05;
W H 2558 8 % W3 Fy(3,177)=2.26, p=
0.08., FaRgnRI, 51 2 MM 3 BYBkREL
DT 5 (p<0.05) o (AR SR A
LR X B 2 ORI, Fi(3,45)=0.46, p=0.79;
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T OV X5 A I (R A AE S 25 5, Fi(3,45)=6.16,
p<0.05; F5(3,177)=5.79, p<0.05, F/GHKIEM, &
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3 BT [A] K A 2 R AR
(p<0.05) (2)AN[EISA T 141 U L o) 77 7 I 2
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IS5 1 S R B 3 D T A5 (p<0.05)
DA TE T PR X B2 5 B,
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Krge 2200, 25k 2 B FTE I40 IX B i 3 /0 45 4l
5 (p<0.05). (S)ANIRIZ& A4 T 14 TR B 25 55 A8
8%, Fi(3,45)=1.97, p=0.14; Fy(3,177)=1.26, p=
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S AR I R 5B AS R A Rl RE B X 9]
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T $5 0 A0 B[] B Sk s o) S, i ELRRAIR T Bk
FEVREL . EAR P 4R DX FE B o3 B T 4 X 118 24 8 X
AN, AR5 5 ) SR 22 R AR A
[l 45t 3 MBS T80 I el 72, RIARSL 56
FEN IRV T EEAR T H2AE M8
2 NS5 (Bai et al., 2008; {8745 A, 2009). &
B, FEPFPSGERIX M, &0F 2 T3 BE
kR P R 3 AR s ) T 0 0 X8 5 9 il %
Z AR W 22 5, BRI > T 4 %
SRS — . AR 2 IR S BRI R A
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4 R
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Yan 45 A (2010)E175 3 5Z AN EBLEH . anikrhse
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A G138 B A e DA R ARR T A TR B Bt
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S MG ) AT SR R T G R (2) 25 TR AR N7 522
EIFATERT TR B ELREAR A, DRMCHHR i T ok
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DAL, 2500 1 FIRAE 2 #0852 M s34 ) 308K,
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AIF 9 35— PR A 1] 152 v 8 0 Al 4o K
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2004) YR VE AL LA 0N A R A ) TR
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) T i R A B I T 7 ) P R R DR ) &2
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J A BB — AR ) > T AR T
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SN, BEAS AN Bh 430 n /0 N A R G
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U LB [R] A 5] o Ll B A A R 2 B R S
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A1 B 0NN A; A5, TR n AERE L Z A, 1R
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R SC B e A AE TR 43, RN T IR Bk 2
AR, Ul SCEE IR SR A A A A
2 1 e B T W AR U] 43 22 1R T BN DG AR,
WY S Y AR B S X A B v RS S ) B
& (guidance by attentional gradient)i Tl . BRit =z
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The Locations of Word Segmentation in Chinese Reading: Research Based on the
Eye-Movement-Contingent Display Technique
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Abstract

Recent studies have demonstrated that words are fundamental units in Chinese reading (Bai et al., 2008;
Yan et al., 2010). Yan et al. (2010) suggested a two-stage process model for Chinese reading. If parafoveal word
segmentation is successful for target selection, readers will aim at the center of the target word. If not, readers
will gaze at the beginning of the next word. Given these hypotheses, we examine whether the assistance in word
segmentation promotes reading. Two experiments were conducted using the eye-movement-contingent display
technique.

The sentences used in both experiments consisted of 7 to 10 two-character words. These stimuli were
balanced following a Latin-square design. There were four treatments of sentences in Experiment 1. As Word n
was fixated, (1) the color of Word n and all words to its left changed from red to black, (2) the color of Word n+1
and all words to its left changed from red to black, (3) only the color of Word n changed from red to black, and
(4) normal sentences were presented in red. Moreover, the four corresponding treatments from black to red were
added to correspond to these changes. The first treatment facilitated the segmenting of Word n from its
subsequent text, the second facilitated the segmenting of Word n+1, the third drew attention to Word n, and the
normal sentences provided a baseline. As a result, there were no significant differences in reading time and the
number of fixations among four experimental treatments (p>0.05). However, the mean gaze time and the number
of words refixated in the second treatment were lower than those in the baseline group (p<0.05), whereas the
mean saccade length and the number of words skipped were higher (p<0.05).

The results of Experiment 1 showed that Chinese readers always segmented Word n+1 from its subsequent
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texts as they fixated on Word n. However, we cannot exclude the possibility that exogenous attention leads
readers to fixate for less time. Therefore, a second experiment was conducted. Experiment 2 adopted similar
treatments as Experiment 1, but the two adjacent characters not belonging to a word were grouped and changed
color together. In other words, the manipulations did not provide cues to facilitate word segmentation.
Consequently, there were no significant differences in mean saccade length, the number of fixations, the number
of words refixated and skipped, and the number of regressions among different treatments (p>0.05). However,
there were reliable differences in mean fixation duration, gaze duration, first fixation duration, the number of
words skipped and sentence reading time between the third treatment and the baseline group (p<0.05), indicating
that the treatment significantly interrupted reading.

The patterns of eye movements in Experiment 2 differed from those in Experiment 1. Thus, the results
obtained in Experiment 1 were not due to exogenous attention. The distribution of the first fixation on the word
zones was checked, and the fixation duration in the single-fixation situation and the first fixation duration in the
two-fixation situation were compared. The latter was longer than the former in Experiment 2, whereas there was
no difference in Experiment 1. Therefore, we concluded that there were two types of word segmentations. First,
readers attempted to segment Word n+1 from its subsequent text as they fixated on Word n. Second, readers

continued to segment the word as it was fixated on if the first segmentation failed.
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