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#k, 2009; MEE, 2009; 7, skik, MmN, 2
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S HR Bk 25 (mean saccade lengths): #A]F |-
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TE2IPW; (21885 £k (% b Rk sh sl &
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P E] /N 80 ms B KT 1200 ms; (4) ¥R T
BUNT =AM MEZE o B IEHIBR IR & S ERE Y
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< 0.001. F—ki0RM, RFPIFR &1 N T
IR Bk R B A e B 25 5%, pe< 0.01, Horb, IEF 4
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po< 0.001. #F—HG5e R, BRI 2 k% 55 Ak
IS T E S A B ESN, HALBF S T
Ii) i AR Bk R B AE7E | 3 25 5, ps< 0.05, Hrpr, 1E
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Hh A B 3R )V Ry 24 BR X R AT Y . X RS H Y
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gk [F4] & # [88] = [BE Hek.
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F 2 B-NIEEIEXKRILBE S #7245 R (M+SD)
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! I [H) 25 A% 244427 291+41 437+112 1.2+0.1 1.8+0.4
i [H) 25 A% 241+28 36864 567+150 1.6£0.2 2.4+0.6
? kg i3 246+30 414+98 677+218 1.7+0.3 2.8+0.7
| Srikay i3 246+30 414+98 677+218 1.7+0.3 2.8+0.7
* SRy 230+33 322472 496+164 1.4+0.2 2.2+0.6

(1) IEH A SR 2 A% A0 T Wi T LU

ik — 2 LA R 2 R B A5 S, kB 4
T A5 5 1A R 23 A% S5 ARl IR 5

TE T U R[] | R A s R 0B 7 A s (1]
TEH SR AR ] 25 A S AP TE i 3 25 5, BARh,
TEH RUE AR ] B, t5(11)=3.02, p1<0.05, t,(99)=
3.29, p»<0.01; 7EEEMLES[E I, t1(11)=5.95, p;<0.001,
t,(99)=8.04, p,<0.001; 7 & FHLAT(H] L, t,(11)=5.44,
p:1<0.001, t,(99)=6.93, p,<0.001. 7E 55— i[5 152 5k
FLB MG AR L, WA R fE R 2R, IE
G 25 b S5 L AR] ] 234 S5 00 R 5 BETE 2 1 L
WH. BAR, 7E55—i 32 88 B, t4(11)=6.95,
p1<0.001, t,(99)=8.81, p,<0.001; 7 iy Ek |,
t1(11)=5.95, p;<0.001, t,(99)=7.01, p,<0.001,

(2) Iz A& FNAR TR ZS A% S5 0F T IR T LA S

i — 0 LB R 23 R B S S, k%
) 5] 25 A A 1) 23 4% 25 AF T RN IR 5

FE B YRR 8] L, 1E H 2% A4 A1) 8] 23 4% 254
ZRANEE, t,(11)=-0.97, p;>0.05, t,(99)= —-1.05,
p2>0.05; 7 EE LA B RS FE LA ] L, 1E 8 Z& A
) 2 AR SRR B 22 S, BARhy, FEBEiaT
6] I, t;(11)= —2.65, p1<0.05, t,(99)= —2.66, p,<0.01;
TE B AL E] |, t(11)= —3.13, p1<0.05, t,(99)=
—3.48, pp<0.01. 7E 55— i [5] {32 U EOF S 3 R BLd |
br b, PIFPSEAFAETE 2 25 5 o AR TR 25 A% 25 L i)
[ ZS A% S5 N A 2T 2 R, AR, 7R3
— 3k ) R YR ER b, t(11)= —3.61, p;<0.05, t,(99)=
—-3.42, p,<0.05; 7S FEM KA I, t,(11)= -3.48,
p:1<0.05, t,(99)= —4.27, p,<0.05, %45 H 5 MAK /3 Hr
AIA5SRAH—3, LB R, R 125 A% A X
PO T A0 B R AR R T

(3) RIS & S5 5 R 25 A% S5 F T A IRk T
.

i 2 LB A 25 [ & AR R, k%4
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A 18] 25 b A5 5 ) 25 b AR R

P I o /N1 [T S 151 S s N /NG 1
R SR SR S R S e E 2=, B
Ry, T WREMEE E, t4(11)=3.24, p;<0.01,
t,(99)=3.38, p,<0.01; 7 &M if [\ I, t,(11)=6.58,
p:1<0.001, t,(99)=6.07, p,<0.001; 7 it Hif[a] |,
t1(11)=5.45, p;<0.001, t5(99)=6.01, p,<0.001. £ —
TN INERY €A G RSN IR € €i=E i WLAE 1P G el 1 P €2
TE 25 5 o AR 2S48 S AF LU IA) 25 4 SR F T 7 2
TR . BARR, 7RSS — i B sk L
t1(11)=8.31, p;<0.001, t,(99)=6.35, p,<0.001; 7 i
R %, t4(11)=5.37, p;<0.001, t,(99)=6.60,
p»<0.001,

ARG IR, AR [E) S A% A BT H IO
HH BRI o P3RS ()3 —F8 AR 7E B AR 3
B JRsEB o b ek, 1 S F T R 0 K TR (A A A
A, N B T W AE R AP A3 AT O R — 2 .
FE ) e 2 B TR RS R R B L, SR b I
AR SR A 2S48 SRR 25 5, SRkt 25 5%
KB IR . LA IR T EE AL, RIS A ] ]
2R SR AE LT 2 I X ROk IR BGE, Hix
SR IR X B R A TR, R TR R

3 S

FESLIG —rh, A Be SRR v A A TR ] 25 A )
PR B B A TR, A 2 TR
FH AR AE S50 — oA — > J0 O R 3R A 15 34
RO A g1 o3 2% A 5 B0 F 23 ] 43 A S ) (B0 )
KEERI), H, % &0 A FiE, HROEn
] 25 KRR R 25 A%, PRI ZS AR S P A i
R T HEBR AN [R) 23 4 S 4R ) T3 [l 40 A i 22
SR IR AE R AR, g TR R S bR ICE R
o s AR A, SO PR SR T AT A T
Sy A AR
3.1 #ik

WEFEF T K2 12 44 H -IORGEE /AR, i
IR 2451 23.548.37 & o SNSLE 1Y H -1 XUE
B W2 DOEM 5, ¥ HSK 759 BT 9t
AR AR S It B 2h 50 586, 40 sl IE A 7 IR 3
LY AU 13 25 JOHREH
3.2 #RFIZIt

PRI 5 5058 — A R], AR 2 b 7E 25 )
F RIS TR K bR, ;A R A A
TE 8 SCAS (IR # 45 40F); R %A i g — 1> 1) (3]

ZAF); MR A AR AN [ 5 DU AR 38 (AF 1A 2%
7F); R AAREE — 7 (F &)
SRR DL 3.

(DIEH AT
HBRTFRMEE LA
(2)in) ) =5 4% 26 A
BRTFRMEE LA L.
IRz H A
FRTFRMEE LA L.
(AT )z 4% 2
BRTFRMEE BN L.

Kl 3 BUESCH BB ]

33 NFEMIEF

] S 55—
34 #R

12 2 Bl i A ) i B AT rp ) R OE B R
91.4%, &M WAIA BB ELIF B T S0 Ao AR
P S — AR, X TR B ST SR, SR B
HEEE Y 3.6%.

S ) B H RIS — 4 ie
JE A R 2 G B A WO Rl A 22 5%, PR AE %
S R SR B, SR R 2R B[R] 52 56
—o RN 3,

ZEG MBI 2200, SRER, T
RRESFR] | SF- X5 R K I | v iy HIR Bk v 50 [l A0 IR Bk
WL, R ZARCEBUA M T A1 % 22
5o AR,

TE -2 7 R () b, 52 1 G Ak
F1(3,33) = 10.97, p:<0.001, F5(3,297) = 9.37, p,<
0.001. FE—E R s FBH, T8 25 0F T -2 P LIS ] Gk
FTFIEHE &M AR KRR, ps< 0.05,
Ui B 2 1A B F 8l el 52 DU

e IR B B b, S AR 1 A kO
F1(3,33) = 5.27, p1<0.01, F»(3,297) = 4.85, p,<0.01,
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Effect of Word Segmentation Cues on Japanese-Chinese Bilingual’s Chinese Reading:
Evidence from Eye Movements
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(Academy of Psychology and Behavior, Tianjin Normal University, Tianjin 300074, China)

Abstract

Unlike alphabetic scripts, such as English, the vast majority of written languages have no space information
to delimit words, for example Chinese and Japanese. Chinese text is written without spaces between successive
characters or words. There is no obvious visual cue to demarcate words except punctuation marks. Given this, it
isintriguing how readers target their saccades and how words are recognized during Chinese reading for Chinese
people and Chinese language learners.

Bai et al. (2009) investigated how American international students read Chinese sentences with or without
spaces. English, which was the participants’ mother’s language, has interword spaces in the text. Four spacing
conditions were included in the experiment: normal unspaced condition; single character spaced condition (text
with spaces between every character); word spaced condition (text with spaces between words); and nonword
spaced condition (text with spaces between characters that yielded nonwords). The results suggested that
American readers’ Chinese reading was facilitated under the word segmentation condition compared to the
normal condition because they have no unspaced text reading experience, thus the spaces could help with word
segmentation during Chinese reading. Therefore, it is considered that the experience of reading text with visual
segmentation cues plays an important role during Chinese reading for people who learn Chinese as a second
language as Li et al. (2010) suggested.

Typical Japanese text is a mixture of Kanji, Hiragana & Katakana. There is no interword spacing in
ordinary Japanese script. However, Japanese readers are, to some extent, used to interword spacing, as children
are initially taught to read spaced Hiragana to aid learning. Sainio, Hydna, Bingushi, & Bertram (2007)
investigated the role of interword spacing in pure Hiragana and mixed Kanji-Hiragana text. The results indicated
that interword spacing served as an effective segmentation cue during Hiragana text reading; spacing
information in mixed Kanji-Hiragana text was redundant, since the visually salient Kanji characters served as
effective cues by themselves. Therefore, Japanese readers are considered to be very familiar with those visual
cues provided by the text during reading.

Although Japanese text has no interword spaces, the mixed text can provide readers effective visual word
segmentation cues. However, there is no such cue in normal unspaced Chinese text. Therefore, we predicted that
interword spaced Chinese text would have a similar facilitatory effect for Japanese students as it did for
American students, considering interword spaces could help them to demarcate Chinese words. That is to say,
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their reading performance under the word spaced condition would be better than that under unspaced condition.

Two experiments were conducted including normal text, word, nonword and character segmentation
conditions using spaces or highlighting as the visual segmentation cue. Twenty-four Japanese-Chinese bilinguals
participated in these two experiments. An Eyelink 2000 eye tracker (SR Research, Canada) was used to record
their right eye movements, sampling every two milliseconds.

Same results were observed in the two experiments. No significant difference was found between word
segmentation and normal text conditions on total number of fixations and total sentence reading time for global
analyses. However, the local analyses of eye movement measures showed that Japanese students required shorter
total reading time and fewer total fixationsin the word segmentation condition than in the normal text condition.
The results suggested that sentences with word segmentation cues were as easy to read as normal sentences for
Japanese students. Thus, word segmentation may facilitate Chinese word recognition for Japanese students.

Key words word segmentation; Japanese-Chinese bilinguals, Chinese reading; eye movements



