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T 2 R ) B v 400 0 e v T DX, XF 24 10~2°4
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BB (224 45, 2011), AZzubsgm, S8 {nT L
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(Rayner & Schotter, 2014), FALTE AT H b5 6] 1915 S
AH AR B AR 7 1 (8] SRl % /2 SC3R]) (Schotter, 2013;
Schotter & Jia, 2016)E% = Wi M B F C&MH T

W H 4: 2021-05-19

(Schotter et al., 2015), 1523 A LA &I H e 17 o 42 1
PRLIR Y AE B AR AEAEDF & SO anh b 4k
R IRANSL, AR (Yan et al., 2009)if /2
AImsE R E AT (Yan et al., 2012), FCEH
AL DLME] e MR BGE UME R . Ik, BFEEIT
Uy SR A A i KPR B RE R 7R I b e MR A
F| /I T.(Brothers & Traxler, 2016; Snell et al., 2017;
Veldre & Andrews, 2018; Veldre et al., 2020) ., THAE2E
RUAT LSz e @) r e M) AN TR B kg g A,
2020), AFFE RN g M A B0 2R 1 T 3RAT
PR SRR, O Bl A AR Sl A A
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Y. WERFTE /DT IE#, AUt a] LA
Al rp e M RN E R B . X — T I A E
Frial#i A 2L [F A RRAE, ZER LTSRS T X —15
SO HEXT H AR T34, Bk ok @l v e M
WAL (preview benefit effect).

RO A5 BAE R b e M g in T, wl LA
T S AR BT ) R R ST B S, )ik R ARG
BOFRATEIZEAE B o RIS BRI L B,
PRBL T 1A A D BE RN HIRE LA, 2009), 3l 4 1%
E 2 TN 21 I 8 1 I 1 i 2 o3 | I N 1 51 B S D
AL LAFE Y AN [R]85~ i o3 (A sl ie) i PR ARG 1) . 45
TR AT H ] Y TR 28— Eork, i I A 1 R 2 i
SR B LA, PRI B AE R
[ v i HC) ) A R 3 — v K RN AR L

AR, MRS EATR A e T T — &5
WESE, TR PR SO IR 245 B R e i T
. . Angele fil Rayner (2013)& 8, JCigJLChAE®
W LB the B9 H BLE B AFS AERLIN, XFe S
B Ty Bk, Angele 58 N (20144 xX — 45104t 5
oAty i = ke b WU, X TR S Y
JERR S, RO R A TR TS ROV . 2R
10, BIF5E & T T 43 A Sl B A 3 3k %) B3] T 55
) 28 AE BAT DLUAE &I A e M A5 3 — o mg o T
Brothers Fll Traxler (2016)%f H bpi)id &y~ K5 4~7
ASFRERS, R IR ZAF BT DA e ) Bk sz, Rpae) 2
01 OS54 X H A i) 9 Bk 5 3 k21K T e 28
ANiBEF I (3%). Veldre Fil Andrews (2018)
SR KA — B s i Bk e, (H2 R Y
U S /i 1 B i =S S 3 K DO = R iy il SR =i
(] 0[] R (2 A28 B B T iR AN 75 25 . Snell 4%
N (2017) AT 2218 R AHR ORI T K B, 1) 28— Ehpk
AN R M ] 2 B 6 H A i) i B2, 2 i i A
W], FaARBRFR R, EPRE SCF iR 265 BT L
FERI e M AR RN T, B SRR AR B AT
DL AR RN 0 T ay R B B

SO S TR A ELTE B A e [ A g A D
Zang %5 N (2018)7E 5 the M AH 4 A9 71" |, W
R T HHAMUM R . R, £ Zang, Du 5 A
(2019) Ay S8 —rh, BFSEE RGN T TR a] 1Y) a) A5 A
TR, B O TR AR s, DRSS —
Fk o Bk A e E A H A ] i — BT a1
(A, R)2E—20) X H s in) i ks 32 5 T4 H
B ] B 2 e A AR A (o i . 1128 E ). FEXT B AR
T B AL ] B, 128 — Bt A 5 S B 3

SRMAE ML Y0, 2 i) o s — SO A — 2 i
TR T 25 AT 459 21 B4 1) 285 8 T A 350 07 o,
PO Z AN 1 3R] 25 B — BOA 45 1 74 55 0
B PE 22 57, ANRERIEX — 22 R 285 Bab iy
T3, I AEE B BE A AE R b L MR T PR GA R
AL H AT SO e B BRI X — [ A
iF5e .

W5 1) 245 B AE JI b g 9T 78 in A7 Bl %) 4
SR SRR Y kR B R L YR
M) fy B4 R B B Y 3 7 3 FE B 155 A (sequential
attention shift, SAS)HIF1T 4% T4 A (parallel
graded processing, PG)X} T & /K FiiL {5 Bon T.ag
BEFNCIN TR R B Bedt r R e A AR E L, ©
BN I £ S

SAS 5 AT Ay B TA] SR i FE A (5 LA R AT
T2 TR . BB BOE T E ) — K HaegEh
F—AFga] b, AN T 5 Y w0 R e A S E
A, B-Z EE B SAS e A A,
E-Z BEH A 10 A T )5 A3 A B B (Reichle
et al., 2009), &N T XF K15 BN T A9 BE: 2
MR 0 (L) FN R 38 35 B B (Lo) 78 BUZ 5 A 46
NS BB (D), LA Bl i ik L 1
A SR KRG BN T . E-Z 3 BRI
P IR Sl R AR SE Y AT n
B L BB Z 5, Ly B BE(H(L,) = 70 ms) FIHR Bki1-5 (O~
FaEW B My, (M) = 125 ms; Fa5E BB My, t(M,) =
25 ms)[ARTH#EAT; L, P BEe U2 e, JFG TR BN T
PEREE R BEIR M nt1 5688, 7858 IR BRI Z A,
R IR B 5 8R TR) n, (B2 n+l ROME B E S
FER] R e M AR I T, HX AN E 22 R e+l
AL AR ATLAE Y B-Z s BiAlA R, 1
B (R AKHAE BN T RAET L 25, iR -
P, ELRI AR S [N T B R[] 52 31 n Jin ToME RS
MY (n 0 TR IRINME, TF2ER Ly A1 Ly BB,
a1 TN TR R [R) gl ), BRI T a1 B0 T A8 3
JEF o A5 S N TR] A T 38 A ) g R S B T KRS
BOERMESE R pE, NI B-Z S E R A S 5w
TR BAE R e e ¥ hn T

5 SAS fASCFIEE A RA R R X H 82 PG
iR, PG BEAME R BN T8 ) BE N 24~ B
1), A AT S T 3 0 R R R A2 B0 T R BRI
P, HUG RIS SRR TR R PG BRI R A
SWIFT #5 %1 (Engbert et al., 2002)F1 OB1 #5#(Snell
etal., 2018), SWIFT AL T BB, A
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BT RE PN RS BT A — ST (R, T R R
e U AR R FE R TR o S A IO T 5 — B B
B, AR AN T 58 B 58 AN B Bas /b, 78 B iE gk
SFERAEET 0 SWIFT I\, 11 f1501i % 5
O B A O 92 O I I B 1 /N ) [ B 2
(B an, ] | s P e, @ e M]3 E A
TR Z, ko B A e MR TR EE
P, SWIFT S K05 B AE R rb Je [0 o i i
T.. 5 SWIFT AN Ky B K- B B-F-47in LA
[, OB1 M8 345 T BEAKF Ay FArhn T
OB1 #EAYH A 1 Fia] i T A% AH X 7 2 2 15 2 18
(relative-position coding) FI SCA[E 219 PG FLA X
— BT IE PR E S MY BRIV S B Y 5
FATRIHEA T [R]IIN L,  J0E R RE AZ B B0 R
PHBF AR EE LA K T A0 A5 A, B S ), R R e
AR, Pt OB1 LA S i/ i KPR AR 2
TE R b e M AR 3 T,

AR, PiE SCFR TR EAF BAE ) H g M0 T
MIBFSELE R SCRE T PG BEAY, SR, IBAETEPIA ]
LRSI R 55—, X —45i0 e i B 510
BRI, TR B, BIK PG
BERD AR 205 BRI e M A g n T, HE R
JFH U AR R R AR B B A S L IS B
TV KHEE N O, 38 W% = 7K B anfel 76 &
S T4 2 n iR, B, #2050
UEHE K = 5 IR Sl 42 A5 28 X6 v A ) AE B T
BEH A T AR

AR i FE, i EEE R i
H s i i1 2805 B —2ohE, B8 O i hg
DI A LI E 7 QT g = SN M 2 o S R S TR U7 S
F: (D) —BEALH Ar i 5 B — 20, Q)iZen
i WA (AL S H bR AT 2R — 2, T
AR S g R 4 3]); (3) i1 aE 1 B (R IR 5 H
Fraa e 2N —3, FEA 250 B bRie) o 4436, A0
R BhiEl) o TR AT TS P TR S T T AR
T, X B bR ] A A [ R A R = [R] ) 22 S5 B R
WAE BN T AR i, WA 25, uillses ]
PLNRI A e MR R R 20E B, R ZARRE

C A i B i) B 2 5 Y JE A A2 A AR A= 28
b, X AR ZEAE B AR R R TR, X R
T AN B . FriE R AR, $8 R TEAS R
B TR R JR R R R SRR R ETRIE LR, WA A
W EECEAE, SR AFR . ISR, B
R ) LB GO e i P A0 A . ITIBIRAE A4k, 4

F14) 2 7 TR MR 8 1) 9 I JS B R 28 DAAS BB IR, e
AR BE 2SR ) 5 2 A -ful, -ly, -less (X132,
BN, 2005) X ELRE S AHAR S SO AESEA T B R Ifi
A TRNC N, AT DA 2 S b AR R B Y 1) v
TR, HE TR v a) - e 132 v B g ) 92 A 2 A9 3 1A R
JE o MiAE R Sc, N RE A JE AR fb (an e 2k —
TR AT LR AR 25, T DL AR ), WA IR
A AR Can <AL BE v LALVE S &4 40, ] AR A 3l
1)) FEF I, (B SR S R P N BRI R
U e N S o S R E SR A & S L S B A N5
2T X B il (0 A 1 TG 3 2 5

2 HE
2.1 #iK

120 £ REIERAIERE A S T 928, F
HIAERE 20.6 #(SD = 1.56), Hi B4k 21 &, &'k
99 £ o MATHRRAR AL ) B IEA ) TR, BREN
DU, HLJCHA 0 e i o 4 ialoT 359 43 K 1 [ 2 s
[ (ELAEAUR B S5 T45)N 5 /b BT gl A
HHESCE B SE R S BRI 10 TR .
2.2 EKIGigIt

AL AR =B T =K
S Sl — ST S | TR 2N 1 T U4 14 ]
eSSk S U
2.3 IGH

EL RS R n+1 FUALALN (Zang, Du, et al.,
2019), 4iA (BURDUEIRIHLEE 6 M) (2012)H 1
M EREC, PR ahin ik, <A 24
), R T H ST G i) A9 D0 1A R E (Cai
& Brysbaert, 2010)- BRI ST, e E T 4
WH T 1Y 45 A B 24 108 (X iE) 45 M = 127.35 ]/
A, SD = 182.55; “FY¥2EME: M = 9.04, SD =
3.37), W HAE R BAninl, ARPEEH A 45 DHRFEH
W, BEEESI AN 45 AN RFE AR R, M = 124.05
W/ETT, SD = 164.33; “FBE Mm% M =9.07, SD =
2.67)F1 45 A~ B Zyia) CF- 43R40, M = 121.38 /A
J1, SD =134.95; “F-HIZEEE: M = 9.24, SD = 2.55)
S RE R A 20 3 BTl . = Fh S 22 ], dnl
ERAREE, F(2, 134)= 0.015, p = 0.985; 2EH %L
EZRAREE, F(2,134)=0.065, p=0.937, [RILZ 4N,
T kG A R TR AR 23 TR RN H FRiEl 2z
[ 2E 2R, FRATTIA T T T IA] (9 1 3 A S, Al
HE5HWEARR . 2 3H 10 4 KB4 50 12
HU 13 TR TA] ) 15 AR SO PR CR A 4 5074, 1
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®1 WAREEABMG. WG, EEHHFHHMREE

TR 1 TRLAIEZE RIS GERAME (FHAE 2 17 %) I A5 W HEAMRME SO
1 — 3 AT 95.74% (10.07%) 127.35 (182.55)  9.04 (3.37)
2 TR TE T AR 410 94.74% (10.39%) 124.05 (164.33)  9.07 (2.67) 1.19(0.19)  1.23 (0.29)
3 1T T By 2.25% (6.16%) 121.38 (134.95)  9.24 (2.55) 1.21(0.18)  1.17 (0.24)

RFTFEAMKE, 4 RFTEL2—30). GEREN,
b 12 A EE(M = 1.19, SD = 0.19)5 4% 13
BEMEHEWM =121, 8D =0.18) R AR BE, (44) =
—0.51, p = 0.845; &1 12 15 UMMM = 1.23, SD =
0.29) 54 13 1 XA KM = 1.17, SD = 0.24)2%
SUARE, (44)=1.15, p=0.173, X VLIS 23
T AR 5 H A I RS AR TR T & A WA AE TR T
SCFAE

T SCAFTE A IR shiA b Bl 4, Hh e Ay
Shial B A, AR oK 7E < oK — 0 2 gl 1) i
(R 75, tR%AE, 2000), HIERATEREAREIEN A
Pl B PR R T Y 135 AN iR A T iR 2
BRI, RISy H R, HARE S 2408
IR A Z KROAS Hor ). 16 B RFAESIT I
WVERE . PR RA, 440 FHAE 2 18] (AR 2
F A FHAE AR, F (2, 134) = 1574.46, p <
0.001, HFKHEAEM: &M 1 PHERKZHWM =
95.74%, SD = 10.07%)f&M 2 AL IRM =
94.74%, SD = 10.39%)Z Al ZF AN B, ¥ ER
T4 3 R AR (M = 2.25%, SD = 6.16%). Hi
B, FRATAT LB 19 shia] a2 i 4k b .

TR ) o P 0 ST SR BRI AR o 25 LR 1

B 45 S HEs g A 45 a)FHESE Y Hig
T AR, AL TR RS 45 AT,
A PRIFEON 18 AT 4 DT BC L 1) A R 4 1
() 73 51 45 A~ 44 18] F1 45 A~ Bl ] A AH [R] 9 ) - HE 42
o, R R AR R R SEER A . SEER R R ] L3R
2, B, AR 1 B A A, H AR IR AR
T ER IR “HF s ZF 2 IR ZEANTE TR AR, AR 1A
R EHE A (S RIS FELS L) TC A LR X
AL A, R A SRR A B (AR B AT
I R s B R Ry 44 38, AR IR A1), S
3 AR 2B T T, T ] <R A e
B A B E B, H AR A AN A B (R A
TS 0 K B0 1) Sk 44 1], TS i) o
PR, g HeBe 4 2 A 3, AT RE R E B
FER] R0 T AR B

LA FIEE . HAEH 15 4 KFEA R —E

xR 2 KIAEIEG(NEFE R BIRAMBIRIRE)
PR A AF )T
1 — B A RILHEEKELE | BRI A AT
2IARAE B HRIUER L | BRI AT,
BTGB AHRIWUER L | BURMRIRA I A AT,

W) (R B AAE I AT 5 0 PE4y, <1 REAER A
WM, <5 AR AR WML, 455 A B A3
¥IBCh 438 (SD = 0.31), T 3.5, il A)
Wi vk, H 30 44 K AR X E A i (ol TR I ) 2 i
ARG B R EAT S APEA (AN A RIR I
SeiR BRI S (L 10 N), B
SRR A4S 15 A, ST 25 R AN,
%M1 (M=4.57,SD=0.34)5%4F2 M=1.70, SD
= 0.54) 3 I 1 22 53 .35 (1(44) = 30.22, p = 0.020),
B4 2 F1 3 (M =1.80, SD = 0.43)Z [i] 25 A L35
(1(44) = —1.02, p = 0.471), VLI EERIAE R, &
8 2 F1 3 rp  TOAL ] 233 O TR . PR, EHR
15 24 K248 B frie] a9 w i PR #4717 o RIAR 4 H
FRid) Z B AT A 0E, 5 Re BB N A . 45
&I F H bR a] DU b SRR B A (M =
24%, SD =27%). ), HEHL 15 2 [F22% B b inl i
Frial o P, RRARE B AR a2 50 A N A,
J U BEE B A TRR AT AR . S5 R R, S
96% 4 Wi A Sk RIVKE HH 30 9 25 2 — A~ 4438 (SD =
7.57%)0 R, S5 P00 ] S
IR A A MR, SRR T S — kAR E,
HASYHFE5K,
24 LU

S5 K FH SR Research EyeLink 1000 plus AR 3
PGE SRR IR Sk, RAE2R 1000 Hz, 5256
R IR L, BREER R R A 120 Hz, Bt
F PR 1024x768 14 % . LR R (LD R
B IR IR sh s . AR I 5 5 B (R 1 R S 2
65 em, AT LLRIK 25 SR, AT RN
250 33x33 18K, BNDUFIRBMRALI R 1.1°,
25 LLIEF

S AEAR X B Y S A R kAT
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BATE EuCAY TR T T HMEN o pOk B S8 % 5,
ARTERAANLAT, KT T FEFIE K I ] 205 45 A e 2,
FFR 2 g i e R A% S, TR
UL SR A e, SR MR IR i B 1k > 15
B B FEREAT P 3. FTOT S e e )n, RBnS
T N HCREAE S P R B — R AN DUE AT B—bf
AP AT, R B B I I B A 3 Y AR,
g 2 JR AR SAREE . S35k, AR R T2 A R
A i RAR I L — R ) 352 ) ) 1 ) R R B R

WEHEXRT B IR I AT RS, MMEIRZEIAE0.25 LN
B mT ot o RERLTN S, Bl 25 46 s B 0T an
Bl REZR > ) o AERIABA AR L 2 e, W
ANERTLL IR EhCH 23 F 3 skpl i i+ 5 S
FIHR Bh 4k

ALy fd i e, i Ak A B s A
25 AL . e R A Bt i S, SRR ) 4 T
By B bsia e FEScgm b, B A =Fh
SRR T T it 4 3 4 block, BB
A — block (554> block 45 =Fh & 4F 1) %%
15 7))o IELEEIE 28 3 N A), IERSE
Bt B AT 45 A SEe AR 18 AN, Hrpf 21
A I TR e 1 R A L, AR AL I, S
B PR EE R EY 15 434h.

3 44

B (0] 22 [R) AL 1) 7 34 TE A R R 95%, i AIKH
85%. = IR FLBe 32 m) FOF B A R AR
P LA 90 3 S st < A 0 IRAS R S e T4
(Rayner, 2009), it MIBR 80 ms £ 1200 ms ZFMH
AL [N ER T A3 E - (D87 A7 i
MR T 34 (2) 3 hiiE2E Z SN B (3)HR I 27
— Y I A B H AR TR EZ IR (4)i RS
T i) o sl e IR ARl S I BR A 29 S
) 17.7% A S8, FRATHRINRY B bris can
“UR) R, H AR sk R AR e, R
AT T HARiA n B8, &8 T BAsii—
AF =1 (AN R gLy F B FRiE S —AN 5 nt1 (A0
{1 v By <ok ) Kedl o

X 48 DX HE AT T 3 A AT ) R A ) 43 AT
KR A . B REPLAT [E] (first fixation duration)
F8 7E B R 3 [ 152 v A R XN Y A T A
RO TR B 0] BEPLRS 0] (gaze duration)Fd M B IK IE
PR AT B 380 0 TR A1 O T 2 i MR X 22 ) Y £

SR A, A0 B4 A 8] (go-past reading time)#5 M -
ASDLERIX S — R LT 4R, B A 7% B2 2%
XA A XA 1R S 46 X — ), Z A
PR A S A AR S R ) (%) B R, AN AL B 3] Y0 K 1)
SRR, AT DL S B R A RN T AR Bk
i (skipping rate) i 7 UK 5 52 H 2% 8K DX Bk Bk 152 Y Ak
Ky [ H B 2R (regression-out) F [ 52 7P M 24 Hij 2%
R DX | [l A0 GBR ae >Y i7 2M IX 2 32 50 i ik L
B, — M R TR %080 DX B VR o B s R, AT
DS RS2 35 78 28R XA 500 T o B s 3 o T
PRIMETS ;BT HE 2% (regression-in)F8 7E [ 132 H M
Ji 1A DX 35 1] 400 1) 214 i 80 DX A9 % 1 g L 23 (120 [ )
4 2013),

A S0 K P R FH 26 P 1R A B Y (Linear Mixed
Model, LMM)# A7 738 o B3 3 % > Bl 7e 4
Wi H EAEIR AT IOAL, Re R 5 A A g e R T
B )8 LMM J&7E R 15 5 M55 (R Development
Core Team, 2018) F ] 1me4 Eu#EAb B A UEFTEL
P o tr, EFE I B AE RS X REHLAY. . R
PRAEEIE e, R BT log B4, niREE
PUS fe RAERUANBE BN G, B A TR A W ek L,
TR ADC, REHERIH KRR, R
ANREN G T, PRI A% 55 ik i R DG IR 232,
ELZRIUA BT o ARSI Y 2 PR AR TR R AR S5
YRRy 15 R 2R AT AT 1 o
31 BirEIFHSH

H bR i 5 IR 2l 46 5 09 V- Y BOR PR ifE 22 W3k 3,
Giitku g a5 R Wk 4.

* 3 BiRETFRINEIR T HBMREE

SrHTHRRR 1 — W 2 A I 3 R E Y B
UL ] 228 (44) 230 (48) 232 (47)
BERLT ] 231 (46) 235 (50) 235 (49)

Rl W B& AR B ] 277 (96) 302 (108) 301 (126)

Bl R 0.59 (0.19) 0.57 (0.17) 0.57 (0.18)
FIFLH EEEE 0.14 (0.21) 0.18 (0.21) 0.18 (0.23)
FFLA L 0.12 (0.18) 0.26 (0.22) 0.22 (0.22)

T S PObRUEZE, AR B ms, T IF].

T, — SO E g - g [N (AR
o)A A0 ) ) P A e 2 el e T Ak 3] 194 3 R B ]
SZMR): FEALES R b, SRR S H Aw el — B (S5
P )X H AR AT 8 [0 RR B AR B ] ik 2258 T 1000 1)
5 HARAA—EF (5 2) (b=0.07, SE = 0.03, t =
2.40, p=0.018, 95% CI=1[0.01, 0.12]), HAthvE AT
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(B FE A5 L A 22 5 AN 3 (Je)s < 0.51, ps > 0.61), 1
WER L, WIS B bR iE—2 (G DX E R
£ 2 0l (1 S e < AN e < 2 R N
A EH BRI — BT (S 2) (R b = 0.38, SE =
0.16, z = 2.33, p = 0.020, 95% CI = [0.06, 0.70]; [H]
A b =1.05,SE=0.16, z = 6.62, p < 0.001, 95%
CI=1[0.74, 1.36]) PAFN 54T X5 B AR T A Bk 32
AR EER(B=-0.09,SE=0.08,z=-1.18, p=
0.240),

£ 4 AREWBAKTEEBIRETF ZIER LR B E

itE
o — R (1 VS, 2) TRIZE TN (2 VS. 3)

VAR IEK D
SE t/z b SE t/z
EYOEMETE 0.01 0.02  0.51 0.01 0.02 0.64
B A (8] 0.01 0.02 0.51 0.01 0.02 0.35

FIALAZEEE  0.07 0.03  2.40%
iR -0.09 0.08 -1.18 —0.02 0.08 -0.23
(Bl s 3 0.38 0.16 2.33* —0.08 0.15 -0.53
HEIPAN e 3 1.05 0.16 6.62*%** —0.21 0.14 —1.55

s #*# R p < 0.001, **5578 p < 0.01, *3%/R p <0.05, KA,

-0.02 0.03 -0.59

Hyk, Hin] n B9 28— BT ATS n—1 1%
ﬁﬁ%%ﬂm: Hia] n 2R (GRE 2)FiE2E S
B EEME I, X n—1 B9 ] R A e A
BEZEF(s < 0.64, ps > 0.52; |z|s < 1.55, ps >
0.12),

3.2 Xt BARETF B N Hr & 47
X AR IR AT T 5 ZGEH &4 T,
FrfifEtn 2E S A BE, [ R1EF T rstanarm 72
J¥f(Nicenboim & Vasishth, 2016)%f fF 3 #5 kR4 7
AAMEIR A B DU 4307 o Je 88 3 A h R 2
0 J P35 15 bR 22 IER A, REFRIELL 0N
THRE 1 bR EZEIES S, R S AR RE
Lh R RBEEAR 10000 R 5 K4 A EA TR BE, A
FEHT 1000 W E , R Savage-Dickey % FE L) 7
AR DU R, DR 1~3 A RS R S
R AR, KF 34 S50 B UE 4 SR R o Rk,
KT 10 B IEYE SCHe e o 0.33~1 A #5510
PSR4 PR, /T 0.33 7 Ao B IE A ST 4%
PR, /N 0.1 A SRR 2 R & B (B AL S
A, 2018), [AIA, VEAXTEE, Xt —EHi 5 a2
AT S EAT I 3T
GER IR, — S5 1 N A ST L,
R E] . BERLIE] . [ Eg AR A | Bk

T8hR BF IR T 10, 7 B 0 UEYE SCRE M 2510 ) 22
S AR BUEYE SRR RIS L F8 25 R
EF, AEBEHNUEE R AR 22 R R, A
iR 4TI 4 S R T A e 3R 2 S 3 (R WK T s
[6]: BF = 55; BEALAS[E]): BF = 46.07; [8I 40 #& A% Ja) -
BF = 0.59; ki BF = 28.47; [IALH L& BF =
2.56; BIHLALLE: BF < 0.01), a2 A b1 Hik
B AR, 4508 BE KT 1078 U AL ] -
BF = 51.29; BEALITE]: BF = 57.56; [0 %0 B4R ) :
BF =31.95; Bki%: BF=55.61; WAL BF =
42.65; MIFLALLE: BF = 10.78), FUA4 BRI
A TR BRI 26 5 1 5 A ITAS S ikt B bR T
TR AL ] A . SR R[] Y Se 3 b 1 22.(0.75,
1.25, 1.5)#EA T RS 43 B 7 - AS 52 ) 23 45 51
3.3 BHRRBIS R

A% B bR i) 543 7 AR TR (R VR T RS (]
EEPLE ) HEAT 23 B i, FRATIMEBR 1T M B brid] &
A TR AR o 3 PR O X e IR Bk 3 B bRinl s,
SERPPEAE TR, BN AR IR R e MR A T
RGN TR AT RE, X U HR Bk T BE IR i i il v e
M T, ik, FRATERR T B e ] -2y
25%IRIR, BERLI [H] 125 26% A1,

H Aria] B 28 45 1 - BB AR 25 R 5, 4t
IR B 45 51 W3 6.

®5 BIREARIFERFHYIREE

STdERR 1 IR 2 WO T 3 12 T
HIKTERI[E] 241 (56) 309 (94) 297 (80)
YR AR [] 248 (63) 336 (120) 331 (102)
[ R0 B A2 R 307 (116) 430 (161) 437 (167)
Bk 0.61 (0.17)  0.54 (0.20) 0.56 (0.22)
FRLH HEZ 0.16 (0.20)  0.27 (0.24) 0.30 (0.26)
FFLALLE  0.10(0.18)  0.17 (0.20) 0.13 (0.17)

F6 AEITAKTFLEBIREEIER LA EE R it E

—EARAL (1 VS. 2) JAZETRAAL N (2 VS. 3)

Sy BT bR
SE t/z b SE t/z
BIREMEE 023 0.03  827** —0.03  0.03 —0.90
BERLAST ] 0.27 0.03  8.38** —0.01  0.03 —0.27
[ RL AR E] 0.34  0.03  11.52%** —0.00  0.03 —-0.14
Bz -0.31 0.08 —3.91*** 0.07 0.08 0.85

5.62%**  0.09 0.13 0.71
4.20%** —0.28 0.16 -1.77

=] R+ EE 0.85 0.15
[F RN HE 0.76 0.18

B A o3 i B9 IR S48 A5 1, — B .25 .
TS AR — 2GR DI, B A
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HAR A —BGEAE 2)E, X H A i) i 78 O ] 5
K (E R ] 5 = 0.23, SE=0.03, t =827, p <
0.001, 95% CI = [0.17, 0.28]; EEFLMTE]: b = 0.27,
SE =0.03, 1= 18.38, p < 0.001, 95% CI =[0.21, 0.33];
IR AT ] b = 0.34, SE = 0.03, t = 11.52, p <
0.001, 95% CI = [0.29, 0.41]), kiR FEL®
—0.31, SE = 0.08, z = —3.91, p < 0.001, 95% CI
[-0.46, —0.15]), [FIAMEARTE S (MIALH: b= 0.85, SE =
0.15, z = 5.62, p < 0.001, 95% CI = [0.55, 1.14]; [1]
WA b=0.76, SE = 0.18, z = 4.20, p < 0.001, 95%
CI=1[0.41, 1.12]).

TS A TN T: A E R 2RO 5 T T (SR
4 2), 2T IR CGEAE 3BT, IR AMEZEAE S
 FERGhZ B3 b=-0.28, SE=0.16,z=—1.77,
p=0.077,95% CI =[-0.59, 0.03]). 7E HAYHR Eh{5 bR

ST (s < 0.90, ps > 0.372; |z|s < 0.85,
ps > 0.396).
3.4 XfH#RiR A 8T 4 AR

[GAE, X H i (1) — SO 00 AR 2 B AL
N A3l AT DU R AR, SR R, — B
SRS KT, Af808 BF B/MF 0.1 (B
WAL E]: BF < 0. 01; &EALAS[E]: BF < 0.01; [
P AEET R BF <0.01; BkiZ%: BF =0.05; 414
[lb%: BF < 0.01; BFIFLALE: BF = 0.02), £HA
ORI TEE SR A B, BRI — SO A5 A L T
TR WA A, X5 B b i) A6 33 R0 R ) 5
EJISIMEJEEA;EW LA I, TR T 5 a2

BT EXT M, 48 0R BF YR T 1008 R ] :

BF = 25.65; BEARLRTE]: BF = 37.17; 014 B&AR ]
BF =35.72; BkiR: BF =40.01; [RI4H HE: BF =
33.45; [MIFLA LA BF = 10.47), FUA BRI
SRR R oA B R 26 51 1 5 15 I AN 5 e X H A i
) A0 B TR FME %2 o SR FAS [ 1) S 96 A 1 22 (0,75,
1.25, 1.5) A T BUBE 3 B i IE AN S22 Br 4528
35 BiEFHSH

H b5 J5 F IR 8 bR 09 F- S BORAR fE 22 W3R 7,
Geit kg2 A W3k 8.

s/ ntl b, TEERBEILA LG = 0.19,
SE =0.18, z = 1.04, p = 0.299)LAAMA H AR shiEHn
b, — BTV SO0 A R A T RO
Hbrial—80 (&AM D, B A E AR A — (%%
P 2y, X H AR S 0 A0 R CF Uk A B
[i: b =0.09, SE=0.02,t=4.77, p < 0.001, 95% CI =
[0.05, 0.12]; #EFLRTIE]: b= 0.1, SE = 0.02, t = 5.34,

p < 0.001, 95% CI = [0.06, 0.14]; [FIFLEEALHIE]: b =
0.32, SE=0.03,t=10.22, p < 0.001, 95% CI = [0.26,
0.38]), BkiEZRTAL((b =—-0.29, SE = 0.08, z = —3.85,
p <0.001, 95% CI = [—0.44, —0.14]), [HIHLH b AT
F(b=1.08, SE=0.13,z=28.12, p <0.001, 95% CI =
[0.82, 1.34]),

*®7 BREFRIEFRFEHEMIREE
SAMTERRR 1 —BHU 2 TR T TR 3 1R 2 5 T TR

HIRTEBTE 229 (42) 256 (63) 253 (44)
FEALIE [A] 234 (45) 264 (65) 260 (46)

[ W& AR B[] 323 (130) 460 (203) 482 (208)
BriszF 0.56 (0.18) 0.50 (0.20) 0.50 (0.18)
L % 0.20 (0.20) 0.40 (0.27) 0.46 (0.28)
FEIFLA L 0.10 (0.16) 0.12 (0.16) 0.09 (0.12)

® 8 ARWMAKTEEBIREFEIER LI E ERR L

itE

T — BB (1 VS. 2) T2 VS. 3)

b SE t/z b SE t/z
EYEAATE  0.09 0.02  4.77%** 000 0.02 0.13
YR AL ] 0.10 0.02 5.34*** 0,00 0.02 0.02
[FIHLREARITE]  0.32 0.03 10.22%%*  0.06 0.03  2.11%
Bkizz —-0.29 0.08 -3.85%%* 002 0.08 020
[EIR SRR - 1.08 0.13  8.12%** 028  0.11  2.43%*
B R A BE 0.19 0.18 1.04 -0.16 0.18 —0.91

W) — S A AR U AN A B TR 2N iE
WAL 2), 2B PG 3 H ARG+
1) [ AL AR B[R] B (b = 0.06, SE = 0.03, 1 =2.11,p =
0.035, 95% CI = [0, 0.12]), [FIHLE R TE =GB =
0.28, SE=0.11, z=2.43, p = 0.015, 95% CI = [0.05,
0.5]) HAFE bR I JC W3 2 5 (Je|s < 0.13, ps > 0.90;
|z|s < 0.91, ps > 0.37).
3.6 ItBREFHRMESH
AR, Xt H b e 7 A — S0 58, ] 2 1A
BN 43 AT DL R P, a5 R B, — B
MG RZERTBE TSR XT e, BRIELA FL 2 LA
A48 BE /06T 0.1 (B WREMEFE]: BF < 0. 01;
HEALETE]: BF < 0.01; [IFREKARRTE: BF <0.01; Bk
BEFE: BF = 0.06; I L% BF<0.01; [EIRLALL
. BF = 35.45), RWIABRUEYE SO — Sl 5%
AR b TR 2R T T BOAR A, X B AR S
A I) B, kS MRS T vy, (R S AR SR AR, (L [m]
MM B2 5 RS SiHZEEH &
XTI, #4608 BF ¥R T 1 (B RIEAAH]: BF =
56.60; EEFLIT[E]: BF = 54.90; [WIAEEFRMtH]: BF =
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3.52; kiR BF = 54.41; MALH L% BF = 1.76;
FIRELA LR BF = 41.18), FEHZERREIALHE R L
SRR BT A e bR b, A AT SR B RS SR R TG (R R
ZE T 5 IR R X H AR R R L ] R
MES, MI7E R LR A A 55 A Tk S 4 i T i
W, X4 e e T TR . RIS 5
o bRifE£(0.75, 1.25, 1.5)PEATREURE ST R IFAS
FEMR AT 45 2R

4 g

A AE i FE A, il BRI 5 H bR
1) BRI S — b, PRHE 265 B AE R b e M e i
TAEN o X 526K A T LR TR A AR K DL -3 4
M B (R85 1 A AR 28 R i 35 44 R X H s
i) (18 AL B () N R SR I B 3 22 5% o XU R
SCIE A I AN BE BB ) g [0 4R] £ 1) 285 15 1
R JCVAE @ e MR B ] 1) 205 L, A R
1050 1) T3R5 7 8 I B AL (N B-Z ERE AR,
R K SPA5 R (ARl 2645 2O I AN REAE @ v g (145 2]
TN R UOR] 1 R T b SR 28 BAE
R e M T RS, R T A S X — 2 R R
XoF e 132 IR Sl 43 A ) SRR S R, DL R R B IF
FEHT 1] o
41 HXRAEFEFEEHNMI

ARG R, SPE SCFIEE AR, ok
HITCETE NN A B R R 2R 5 R, RN
)28 A B JC AR I H e e AR 2N T, 156 B H S
JE (A1) WM TR [B) T RE A B . R SC R B 44 3,
AR H AT WA A i A0 2 B B R ) v S 2
FER I MU TS, R K 1 e M T
ERPs MYUESE, SZHFR2505 B A T & A= 7 v SC
YR B

Yang %5 A (2009)°% I 1E # 4] e 152 9 =)
rh SRS IR T SRR SIS () ) (5 SN T B I ) A
SRR, 1B SGET AE R ZERGEE A HTE H bR
) R bR B USR] | AL A]) 22 R
=, B HAR IR B BRI — A 24088 X T 4 AT
BF, PR SR AE JE WG bR b (RO B AR e T L A
)22 5 o 2 . XU b Se AR B i Tk A4
i N O ) =5 = S = W 1B o e B N
T SUFEEMINT..

FIH ERP HARX P SCF 25 2 T [E]
HEREBIESE e B, RIS T e A TRl T e
BB, 1251 2iE A 100~300 ms Y- 22 i

1% (ELAN) (Friederici et al., 1993; Gunter et al.,
1999), <525 T KAy TH U T.(N400 &0 : 7E
H L TR 400 ms 2247 H B T RIS L. TR
G5 HT(P600 & 7EH KT 600 ms 2847 H
PRI IE D)o P SCF B TR 245 B T AL AE R )
HERR FRERT, 07 H S ) KT SN T, AR
B ) EA T ST N 2 B, Ak AR )i
& ELAN F1 P600 &0z, {H/& N400 50 3 A 3t
(Friederici et al., 2004), X i HH IR 280 T a0 g M fH
TS RSP SCFANE, FEXT e
RGBS, A B ELAN 9225, Hik
ST ANE SR ZEBGE R LT, BT N400
AUV FT P600 RV (Yu & Zhang, 2008; Yang et al.,
2015), XULH, X SCRUE, NS E] S
17 S 1 B = = SN [1 0 2 7 N e ==L DS ¢
HPESCFABRRAF,

FRAT A P A IE 7 06 IR M 1) A B T R AT
— IR A P E SR, SuEREEAER
() JE T A2 AL AR AR AR Ak, 3R TR 28 (5 B SR AR At
TAEF], BIEAS 08— B ] 1 SO AT AR i
% SRS — B AR, AR E R . X
—RERRE T SO B, O AR R A B,
RIS T8 AR E N T X mstirs 7oA
SIS AT LA B A e [N B g e 8, i R S
BEEART L, J54h, MIE R MR, a0k
B, IR IR AT X 0 SRR
T, WL IR RS L WFIE A,
JEH WA TR A BUR, RN E SGEER AT OF
55 ) RN P B 25 08 75 A (P 55 ) o A I A B,
SCRE X T DU U BRI A R L 4 X
55510 C— B, XF T R S R B UEE
(RRRZ 48, 1990; 5K 45, 1991), Hhlne%>.
ST L L RTEE AR T, BARESTFA R
IR o 25 S0 FIK IR 4 (1993) B LB I im 5 v
BTN IS FAT 55 W RO I . S5 SR &8,
1) 5 o7 Fsf 1 - P T (PR 3 S0, IR, A EL T
SRR, HSCIREUGE SUE BB b, MFIE
FHSCAF L 30 1 ok 31 in) S g Se AT bR o R (R
BIFAZITA I F s B RS, A —#a
B . X R T oA A4 b S AT LAAE
e MR ER B AF S, S E AN AT D

i b, AEFE R hCTFIE HiE 2R R R,
PRt v S 3 JE I DRI v e AR AR IR 2R L, 1 g
SCIRE 5 1R 28 K R ik, PR b 0 S T LA AR
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JEMRAREZEAE B, WRIE S R FIE 515 Lk
RGP LA R, P SON AR B o X% TR 2
P il AY 1) 58 3 A B — e s, RATRAET
— /N TRHE

A, X B ai A H bR s F AT 14
Bro SR KB, A—BItin 2307 % BAsii i
EADICIEE v 1 N 537 by 7 N 1k /R B S Sl )
TR TR A B e T o T, B A il i AR fe
O R Y h0 R M, 52 T 3 H AR R (R R
AT HARHI) 8 E H AR Z 30 N2, Xt
SECT N H AR ET S A LG 8 TS AN ] A A]
R . 34, — B s B B AR e B H
ROV R, ATREMIRIRE = 8 —, Y RO
#i(Kliegl et al., 2006; Pollatsek et al., 2008), B2
X HPRIFE A SE N TR, A HirEiE gk
S5 Z A SE N Tad A2, ARBLT X H A a5
A WRME; 5=, ABEIER A H bR e Sy B
HAsse e, =M T BRI T 50%, [
Hrial IR BkA AT ReE 95 2 7 Hins 7 b,
) — BN AR TR BN T2 e, 55—,
1] HE & AR (preview cost) S 2, AR K
PR SRR A8 A 4 T AL 2 AT A (Vasilev et al.,
2020), M ARk, 5 H bR L ¢ JE PR Y
T ia) 23 4 2% H AR IR A9 T, (HUEAS G 3 F
T2 BHAR N T, HBOR A B TIOR3 8 i AR
Mo, STt A 2 T R HiE 5 B bR iR AR
W ERARGE, X m T, TR BT
AL ] 0 2GR s RO AR K B, TR
R A8 4 TE H AR 5 b e i 4a b R
2 1Y 25 5, {H [ R AR R [ RD [ 4 HS L AR 1 DT
M4 3.52, 1.76, E/AEEIEE R T
e TCAR B o AERT AT T8 g M A5 rh A A N
KIEMEINFE bR, 1EFH /X —F8 by B B 2020 %
ZXF Rl r o (M1 9E A R R A S 0 e RS R AR
SO, AR A T B 2 R i — 2D R IRT, WS
LE AT LA B briR) B RTEIdE AR o
42 XtERZEFEHEBEMET

Bifi 5 MR 24 il 455 28 1) 20 ¥ A Jie 55 58 3, SAS
A5 PG LAY B AR T s IR S AT AR A AN [
AL, AHRRAATTER AT AXS RHEB 43 i HR s B4 45
BAFRIfERE . HAT, RN — R E BT
Al rh e M T K E B GE XL Al

Xt F SAS HEADKE, L E-Z SE A6, 5
HKAPAE BB T2 AE Tl iR 2 J5 AT 1 . —

i) n AE N TR AA TR, WEMBESET L. L,
LD T | D A 1 0= | i TN 1 SO T8 1
PRAHRE 5205 Ly B BEOV-347E 70 ms 247 1 1 BB
Jir e B B ) (AR MCE 50K 25 ms (9 y 43 (b
E2 R 0.221), HIHEARTEE 25 ms. (HZHT T 4
PEB, XF n+1 WO T B[R] S5 T IR Bkl 58 A B
[ XF n B Ly K Ly By B ) 2 F0, 3 KA
1 80 ms 7247 . WLAFH], XF n+1 B FRLIN TR A
AR VL AVERHIN TR Ak R B . Rtk B-Z 3
RIS SRR KR B AE R v g M e A R
THMA . S5ZAFE, X PG BAEEUL, LI SWIFT
By ], 1 7K B8 TR 32 3] B i 1 iR 11
NS HORRRER & ) BN B R 2
FEA AR, g MRS A R 2, AR ) A
JEE 3y, R Ik ) v ke 1] e g B giE] e ok (1] v L]
IATAFEIN T, 24 v e U1 B3] fip T eIk, @il
S UIARAS ) T B IR SR 2, X T R
WERER, AT UM T2k R . Rk, SWIFT £
RS 15 KO A5 B e R A e AR A DL T A
(WS . AR, ASBFSE B 45 5 i T S E-Z 3%
HAL,

AR H SR 28 R SO A BT R EFE I A
S U EN N T, {H S SO SR S U BB
UESE AT LAZE A e Mg T, 55 B 2R AV ES 15
) AT 5% 445 SR 1 22 S o™ R T M HIR 2 4 R AR 1
P 5 RN SE M SRR

ABE AR 538 P 1 A BT T, E R T SORA)
P B TR E R R B B, IFABESS B
. TR, BTN RMERE, XF
E-Z B# R UL, F1 0 PEE SO s B e R
AR EIN TR R e A5 R, oy eakan v
> BY fi# B (Schotter & Leinenger, 2016; Schotter
etal., 2018), MHRBkitRliE ABIRTT ARG By, 24K
£33 — AR Bk, EL[R] A 35 T %of 1) e e [0 80551 g T4
FEHT A IR Bk TR0, R 5t 25 FR U s X6 @] v g [ B )
BT R s L GBS TN 4%, 2019), R KU
TFre e T AR HIR Bh 4% B . SR, Schotter 45 A
QOINFIFHIHEE MR E-Z 15235 B8 )33 SCA I &
B, A 8%k o Rl rp e ML) i T3] T L,
BB, 1B KPR S AE @ e MR RS 1 B AR
/>, AL USRI AL A LS RN BEYE R B-Z 152
LA e 25 w8 KO A5 B AE R b e MR T Y 6 B
B, ATRERAB I SR 22 AL o T X SWIFT A58
KB, AU B I AN AL FE X A9 A A B fal i T A
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FLIRMRRE, Go— R PN T B R it R AN TR) K 1)
EPSYI NS RN P AN M Rl P SLR AP
IEREH b TR

A IS PR I A FE T 7, SAS Fl PG LAY
SELEDRE CF R SR B4 i, i SO S5 PR
F2EFK—FSCFZRGE, i LA H Sk fig e rh S
(5] 52 MR Sy 155 L s S S e 3 SORIR) 28 45 1R /KA R
FEH . S SCE R T U TR 22 St R AR i R o

R T i DA IR SR A R v ) ), A A
AT USRS S 5 AR Y
g, DIAHESE th SO E B T b 6, 2546
FHCHF I, I A5 B ik i 5 1 Lo 2 )
S AT LS e H i T e (] R . oAt T DAMGE
T RE M A AR R DR 2 B 1 22 5, T T LA AR
RUMEE SN % 5000 . AR TR B R E Tk
PR AR (1 SR 6 P 03 38 A [ gt

5 455

HSCR) IR, 15 JGIE MR ke [ B3
A SR A 2R E B .
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Abstract
A controversial issue in eye movement research investigating reading concerns whether high-level
information (e.g., syntactic category information) of parafoveal words can be obtained prior to fixation.
Researchers have demonstrated that readers could stably extract syntactic category information from the
parafoveal words during English reading, and such findings are in favor of parallel graded processing model
(e.g., SWIFT model). Unlike English, Chinese are not rich in inflectional or derivational indicators to specify
words’ syntactic properties. For example, there is no inflection with the verb fu%% (pack) no matter whether

this action is going to happen or has already happened, nor whether this word is used as a verb or a noun.
Therefore, parafoveal syntactic cues in Chinese may be limited relative to English, meaning that the extraction
and use of such information when making syntactic commitments may be delayed. The present study was to
explore whether parafoveal word class information could be extracted during Chinese reading.

Using the boundary paradigm (Rayner, 1975), we manipulated the syntactic category (word class) of
preview words to form three conditions: identical preview, preview with the same word class as the target word,
preview with the different word class as the target word. 120 college students participated in the experiment. Eye
movements were recorded using an Eyelink 1000 eye-tracker, and the recorded results (reading time and fixation
probability) are the dependent variables. Participants were asked to read 45 sentences and answered a
multiple-choice comprehension question if any (about 30%). Although participants were only exposed to each
target word once, all sentences appeared in all preview conditions across three counterbalanced lists.

The results showed that readers spent similar duration when they fixed the target word regardless of
whether the word class of the preview word in the parafovea was same as the target word or not, and there was
no significant difference in fixation probability between them. Supplementary Bayesian analysis supported the
null hypothesis. Moreover, all fixation durations were significantly shorter for the identical condition than for
the other two previews, skipping rate was higher for identical condition, and regression probabilities were lower
for identical condition.

The findings in the present study suggest that it is difficult for Chinese readers to extract high-level
syntactic category information from parafoveal words. Our results provide support for the sequential attention
shift model (e.g., E-Z reader model), which in favor of that high-level information processing occurs in the
integration stage (/). The results provide evidence for improving computational models of eye movements about
how to process lexical high-level information during reading.

Key words Chinese reading, boundary paradigm, word class preview effect, computational models of eye
movements





