& R (7)1 3RERT ) LB 1513 TP AV AR Bk 7E AL ERpE - &
THAFE SR SEIRIEHE

PAEET IO AR ENIT 2 R [qRE Y
(CREIHE KBRS0, K 300387) C REIME RO 51T AW AR, K 300074)

B Y S4B ER LN ) LE AT R 5 5] P IR E A AR S ), R R
P ) 32 B A ) L B A 1) 2 >0 o AR MR Bk 52 7 75 A AR R o DU R M ) 32 B i ) L B AN A B 1
VLS )LE N t, R EE S SDHNE, SRR (1) SAMFERILIHMLIL, KR
e 2 P hSs ) L R AR i) A R B PR B SR . 22 DI B AL A B R s (2D
AR UL BCZH ) LB 27 21 D B0 9 3 i AR ik 5 A A XA B8 0 v T A RV B 1B ) L
BVt 5 i) o ST B g, AR ARG UL BT ZH ) LB e AN AN Bk H B A O HR Bk PR A BE 2 G4,
UEAL T A B SRR s AHELZ TR, R A () 152 P i ) L B AR 8 Hh i) AT IR b P 8
A TR, (EHE Nl B R N T A B AR R VLA . Z5 R, R SR e b AT ) L 2 AR 1A
I IRBEE AL, R A7 23 O BRI E Aoz R 5 _E X R I — E BRI

KRR AR MR EERAT, Hrid e, IRBEE AL b

1 a2

RIEVEI AT (developmental dyslexia) JL i [ 8178 SR P2 )y & B35 /> 1 1E% )L
(E%%, kY, H40fE, Ei, £52, 2018; #i&%, #h, RE, wEE, %%, 2018;
ZREE%E N, 2019; Meng, Cheng-Lai, Zeng, Stein, & Zhou, 2011; Shu, McBride-Chang, Wu, & Liu,
2006; Zhang, Xie, Xu, & Meng, 2018, fE/N=if Y, A1V 2% 2 i B 7 2 — o M B3 4 B
A CRIESE, =M, JKELM, KM, A% %, 2017; Nagy & Scott, 2000), Flit, H%K
JR A ) T P A ) LB B 352 F RSB 1] 2 =0 003 BRI 9 ST e o i 8 o SRR 5 3 R A
A 1 A T A LI R A Dy R ] 5 i 2 ) R I E 2T B (Kuhn & Stahl, 1998)
AR BB ERH A (eye tracking technology) 7514035 1)1z A8 15 F 5T 3 1 LA[RIB A “when” (fa]
I Zh IR ) A1 “where” CREIR S £% 22T 40D PIANT7 THIH 705 3 1) 2% >) () A AE DA I e A (2
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http://yuanjian.cnki.com.cn/Search/Result?author=%E6%9D%8E%E9%A6%A8

JE9E, FokME, sk, EER], A%, 2016; kM, BRE R, BUKE, B, A5,
2017; Blythe et al., 2012; Chaffin, Morris, & Seely, 2001; Joseph & Nation, 2018; Joseph,
Wonnacott, Forbes, & Nation, 2014; Liang et al., 2017; Liang et al., 2015; Lowell & Morris, 2014;
Weighall, Henderson, Barr, Cairney, & Gaskell, 2017).

WHFLE TN “when” RIREA I, K AL B2 IR AT )L 278 37 i) 7 > I i) BR B E RS
AT IR R LB, RIVA A B A ) L 28 0 7 1] B0 B A I ) AL IS ) 75 25 2 1
A LR TR, HAR AN ) 230 H SE S8 1 R B, 2RI H Bl i3 rhoin ] 2% > g
PR (AZESEAN, 2019, T “when” O BN T KA F1 “where” (S B s
KL E WA SRR 2 b IR B 5 P ELASL ) 5 R 48 (Rayner, 2009), 7EKJE 5 i b
FKHLH ZH (Blythe & Joseph, 2011; Reichle et al., 2013): “when” %52 & /K P8 S 4L
SOWE, BEEAER GG, JLE XIS SRR e i, 1N R B E Wi it IR
11 B EAHIEFI A KF (Reichle et al., 2013); “where” FE 2RV SCARFIERIFEMH, 16
7 B AR ERIMAIKT- (Blythe & Joseph, 2011). B4, & fE Mk [ S AG ) L 26 7 e 132 1
W 22 SRR, AR TARAIAE “when” J7THIROGREE, 302 FINYE T “where” 77 T (6t
BT A5 T 0T 9 o WAL R R AP 5] 15 e s ) L B 1) 2 = v ) AR BB o A7 2 Ay 2 3 i) 2 2T R 5l
PRI BRI, o TR A R ) 5 B AiS ) L B  1] 2 S RO B i@ A ) EE R L A

FURT, 50T D0 Bel 1 PR A ) L 2 72 () 352 Hh i IR Bk 7 7 & S AFAE SRS T B . P 5N
(2011 BRH 1 DUIE A e P Il e By JL B L R HL A PHLAE I UL O R e 52 1 77 UG e J L 28 7E e 12 o
FRIBR B 5 7« A4 1 Yan, Kliegl, Richter, Nuthmann 1 Shu 4 A (2010) F%5d kb3 5 3%,
Ko DR B 7 R VR CBIAESE —imy Bl i H R —/MERLEL, single fixation
cases) FHZ RVEM (RIFEZE —yEM A P AN B S DA B3RS, multiple fixation cases).
SRR, =) LEAE B B A AR R B RRIBEE LR RS — R, =4 LE e T
TR 3R] B3] s s AE 2 ERL T, BT ) LE S ) T8 o DRV AR T 1 . 56T Ja R
FXTIX PN B Gt J7 B F &k (L, Liu, & Rayner, 2011), BIARSELE #1847 4 1 IR
2y, RIMEER A E E 1 IR BE SRR 42 IR B (L et al., 2011), W15 V& s T ol
N R R R AR SRR TR AL TR B RO . BRI, DO B SRS LB
e 35 PRI HR b S o7 A2 15 A AE BB A £ T ik — DA 7T

5B B R GEARAR b, (3 bR iR A 2] R IR B 2 R B a0 R AR BRI — 7T, A5 A C A



FRI (Liu, Reichle, & Li, 2015, 2016; Liu, Huang, Li, & Gao, 2017), a4 525 & iR ik
ENLIEER R —, S EAUAAHE, S8 BT IR BEER 25 5040, IEALTE AL
B ST, HLBk A i IR EE Bt B R . Brin SR T B IR i L (Blythe et al,
2012; Chu & Leung, 2005), HiMCHEMN, 15238 78 i = > L RGHRBRE A & SEAINAE; 55— 07
T, AE RIS 5 )i, BT Sk sk = B R BRI RAE, R BRHOB T B R b
BN T BEAT 3R R0 o FEIZ N T AR v, 323 1 S ol B v e [ AR BOET 1 B 5 S
WIEFE. {8354 (Pollatsek, Tan, & Rayner, 2000; Yan, Richter, Shu, & Kliegl, 2009), 2 J&
e Hh S IR 52 Rl IA o« BRI, R RV SRR ) LB ) B S ) RN (REERTY,
2014), HAEWRMIETE B BRI L L3947 7E 5 (Ho, Chan, Tsang, & Lee, 2002; Ho,
Law, & Ng, 2000; Shu et al., 2006). HItbHERT, A fe % Bel 13z FReh ) L B8 205 3 1] i 47 il v e 4]
TR BN R AE, AT RERCI FLHRBR e Ar . BRIk, AHIT 78 158 — A B B IR  JE P ) 1 f ity
JUEEAE A 2 > I R IR B 2 7 2 5 5 1E % LB AR 22 57

B AE B b IR B E A2 5218 2 RIS, an, a7 (FEJGR] [ S kg I, S8 78
i _F B A A B iR F 02 1R 1, L Paterson & Jordan, 2010; Perea & Acha, 2009;
Rayner, Fischer, & Pollatsek, 1998; Sheridan, Rayner, & Reingold, 2013). A& (Ffi% a4 f 14
I, AR AR bR A B R e, HOPRELESRIE E, WL Joseph, Liversedge,
Blythe, White, & Rayner, 2009; Paterson, Almabruk, McGowan, White, & Jordan, 2015). ] 2 25
H) GEREEMEOVE RIS, EIREMALE MR F O aiEE, W Hythd Yan, & Vainio, 2018;
Yan et al., 2014) 55, HRIHRBEE AL T AR 015 B & m K iE 5 A5 B RS, 2
Bel S IR A4z i BN 2, o2 B IR B A A (0 E-Z [ E Y, W, Reichle,
Pollatsek, & Rayner, 2006, LA SWIFT #i%, . Engbert, Nuthmann, Richter, & Kliegl, 2005)
B IE RIS .

A BT AT, FEDE B B, 5238 2 MR i im0 e 152 50 25 4 7% R A ) R Bk o2 £
BV ] ) A I o e o 52 g ) o SR MR e o [ 0 TR, SR B IR Bk E £, Rk
B9 H RN TMERSEOR, B B brinl IR Bk R B, E O A B SR, H
B H bR O HR B PR 25 49 58 % (Liu, Guo, Yu, Reichle, 2018; Liu, Yu, & Reichle, 2019; Ma & Li,
2015; Perea et al., 2009; Rayner, Ashby, Pollatsek, & Reichle, 2004; Rayner, Binder, Ashby, &

Pollatsek, 2001; Wei, Li, & Pollatsek, 2013; Yan & Kliegl, 2016). HT#iAZ & — 1M EEN



R, RS B ASETAREAT 2 MEBER R E 0T, A RELE SN B S R D DL A Y
ICERAE o BEAE 5 2 BN, 15238 Sk vh 58 TH0al i RAE TR« &« L L IIREs B D i,
B RN R AEE A 52 3% (%2445, 2019; Blythe et al., 2012; Joseph et al., 2014; Liang et al.,
2015, 2017), X EMRE B F ) BN, BEESHITAE . & BRI, A
FRO I T FE 39 PEE WA CJoseph et al., 2014), M4, et 2634 i) b (VRIS R A2 75 22t
5 5] RN TTHEAT V2 7

CABFF “when” FEERIL, BEHE S I UCEURGIN, A J vk B SR AReRs )L 3 AN IE# )L
FELE ) PR R TR 35 HH B B PR 34 o AN RI R R R DRl ey ) L3 S 3% 480 T A 2K,
T IE LB B F B 2R FUAE SRR, 5 I B e — e R BN T
ST O AR L, I R T iR (K I L HE R, i 13971 %% > (Blythe et al., 2012; Liang
etal., 2015, 2017). FJRE H1 T A SR P (] e B A ) L 28 A 3] DR Il A o A RN Tk B (Al
RERBG, B R IREBEEE, WHo etal., 2000; Ho et al., 2002; Shu et al., 2006), FE#E2:>]
DCE G, Al ATTEE B ] b RV EAR ()R BN S, R ORI 2 SRR IR . 4,
A ST URBURI G It e P P ] S B ) 27 ] 2 ) i R B e 7 O B R A5 R T IR )L ? A
I FEIEE A B AR PR R e M Dl TS e ) L 28 ) L 1] 2% 3 B0 1 BIR B8k e 67 1 8 0 2 75
TEAEBRIE o

KA E 2 2, i UK R B e RS (LLR i FR DD AR BRAFE RS ULIC (LA
AR CA) ) LEE B AT 2 ST R IR AT N AR A, S PR W 4 ) L8 AE i 2 > o R B s
PrE)ZE s FEMGEERT |, BRI Eoor DD L MRk E o7 B2 o B 11 A SG D0 ) e
AR B s A A T RRR (L F %5 N, 2011, Liu et al., 2015, 2016, 2018; Ma et al., 2015; Wei et al.,
2013; Yan et al., 20160, LARHria) % ST IRBk e Ar Rk, AWFALTUN: (1 i THma s n
TAEERR (Blythe et al., 2012), DD JL 78 bl i3 A b A7 27 >3 I (R BRIk 52 (A7 75 B,
RIS IEH ) LEAH LG, AR 1] 08 v U B SE i 1) i 1, HLB N T il O IRk R 0 A
(2) DD JLEEF A 5 > Y 58 i 2% T IR B e A7 (¥ g ) 22 T 1R L
2 MRAE
21 #ik

X RHETT = TN UL AR — TN 881 A4 TUAE S/ N BT IR, Rk 22 4
DD JLE (#5417 N, A5 AN) M22 4 CAH (BFFEHE 12 A, ZHE10 ) JLE



Z 555,

RIEARIELT T o G, ZR 881 A FAEGU/NEAEMAT CNFAENFIRTF RN (£
¥, PR, 1996) I CBCAHHSCHEFRINGS ) (Z5FF, $viE, BREMS, 43, 25/, 1988). 1
S i ik 2H: (1) DD 41, ® i T Rk, AT FFEHF AR
%7 1.5 MrEZELL by (2) CA 4, 5 DD AFEFER B /K FAY, HiRFE4T FER
SEI ST LR 0.5 MREZELL o HIR, BRI H R 1/ AR AT B R A (B4
— MBS . =BT D (ERJR, 2010; Li, & Wu, 2015) FIAMEIAEIRE J15: (£
FEIEFERRMG: . 755 2R SN S IZ5e: . P E a2 KD OkAed, ok
JE4R, 1986; O CHe, EIGTH, 1988; 4[Hi#, 2003; Cheng, Li, & Wu, 2015; Denckla & Rudel,
1974; Shu, Meng, Chen, Luan, & Cao, 2005). R4 4 R &iOR B DD 2H A [l 153 4 P I 46 pk
ST CA A PFa 1 AMbriE 22l b, HEDA MR SHIC T CA 4 1 AMhrifE %
SO E 37

B AR T35 AR B 4% T 36: 45t W3R 1

®1 BEREABIKNH TG K& TUNLE RS

5 T DD 4 CA4 t
FEH) 126 (6.20) 129 (8.46) 1.47
B (brtEy) 107 (11) 110 (11) 1.07
WFE(F) 2122 (237) 2963 (199) 12.24%%*
IEFERR 71 (7.58) 79 (6.33) 3.81**
(EREP=P
7 3 34 (2.42) 36 (0.59) 2.91%*
E AL 10 (4.51) 17 (5.32) 5.21%**
7R R R A 28 (3.52) 30 (4.29) 1.63
FiE LR
) B OBRE+HEED 14 (2.76) 17 (2.71) 3.11%*
W) B 8.95 (2.44) 9.14 (1.83) 0.31
P4 (RAN)
5 RAN J N 24 (4.82) 21 (2.19) 3.14**
F 8 RAN 3 it 30 (7.01) 23 (2.34) 3.87%xx
i RAN J W 48 (8.07) 42 (6.72) 3.40%*
B e
— o B (3R 43) 82 (12) 94 (12) 2.87*
=8 (F) 359 (81) 521 (65) 7.04%*

F: ESRARREZE, ***p<0.001, **p<0.01, *p<0.05, LATE.

SRR EFER. B, ERMEEERPE . T L, DD 4 CA H%ER



AEE (15<1.63, ps>0.05); TEWRFHR. IETVE. HWHIN. HOMBR. B B v
FREB AR A 44— 2 B A = b R SIS B, DD AR R EET CA A
(t5>2.87, ps<0.008, ds>1.17). HHULHI %I, AHWFFLIEHY) DD JL# F ZAFAE IE R R IR G
B 1B RORBAIG . S LAEICIZERAG DRIy 44 SRR AN B SR PR o
2.2 SEEME

KA ASEESEN (2019) Hesp k. S8 30 ANMHa. KHnia e ) Frhial, ¥
KJEN 13~14 NUF. A)FHEERIFIE N 4.47 (SD=0.35), A)F @M F~FME N 4.31
(SD=0.29), FHAH) T2 5 Ak B, @i 8 Ma)F, R IR B WA L
FAHGER G . JEBE 10 MBS SCEL Bl 825, @5, B THE. KR, 2
K. FH. KR, BMECGNEE 3 AMEE. NEAEABLEE 1~3 i
AR H DA S 1 ANTE SCISIE PR H , 25 82l 75 L I B ) 1) 2 SCA B il i S
M RRERE . MRS L 2.

w2 SR

I B VS S it

WrEE 1 L 1 5 G R AR B 5T
i 2 CESIHEING 3 LU LN
L3 A2 3 7 R AT KA 5
i 4 Sk e 1 REAR A 22 R

WrEt 2 P 5 T2 R R A2 B 3 -
i 6 INGIVEEEREE -3 SRR S
7 Skt 5 R L O A B
B8 FFARIX AR R LA

I SO FEE H - I R R T UL NS ?
1) g (2) Zm (3 ¥ (4) @

NBRARBIAR 9 55 208, H4 30 ST 0 2 40, BHAS 15 i, 120 M)
AR D A — R M RHE A, B EAL. R EME (BREEFRET).
IR 1T S AR DA B A B A A ) 1 B R FE | (R 3 B, R E X R
(ts<1.64, ps>0.05), K BHFEAAEHA R -

&3 FEFTARNMRTE

B bri & it ZH1 42 t
E3 317 300 0.14
EHA 8.83 8.50 0.45



WRMEME (FF) 0.50 0.50 1.19

WRMEME (BT 0.50 0.50 1.19
SR TARE 1.04 1.01 1.13
)T 4.49 4.45 1.64
BT 454 454 0.18
2.3 SKIGNEE
K HIN%E K SR Research 22 7] Eyelink1000 AR 313, SKA¥ 2 A 1000Hz, B 55075 N 1024

X768 147, MIHFF AN 120Hz. HRIRIE 5 542 A FIFE B8 65cm. AR N Rk 18 5,
NPT RN 25X 25185, KFALA N 0.74° &

24 FEMRERF

BB SE I . ST IR (LD, PEIRENT 05° o BEEREAIER
S, FEORPEUA R SR E A, bR SR s R — ) T, s AR AR B B
R ) AR A RO IR B BRI R . AR W K ) 15 ANHTE,
PR S 10 73%h . HEASSEIG R L4548 45 Jr 4.
25 MBXXISD

PR E N MEBIX . T AT A (A% %45, 2011; Yan et al., 2010; Zang, Liang, Bai,
Yan, & Liversedge, 2013), ##riaLiln 4 NMXEL, KT BEE XL 1. 20 3. 4 gy

M, VFEMAE IS TN 0-05. 0.5-1. 1-1.5. 1.5-2, W& 1 iR,

IR

1 2 3 4
E 1 FrasBXaxl o

3 &R

DD 4RI CA ZH 1) Bl e 37 1A %2 350 1F 80% LA |- (DD 2H: M=80%; CA 41: M=87%),
B UGB IE TR 95%LL [ (DD 41: M=95%; CA #1: M=99%), X Hi4lipikis
WERIER TH)F, HAM)\ MBS, SRS IERE R 1S 0. 2465, DD 4l
(14 ] TS 2L e L A 2R RN SR AR FR IR A R 1 2 KT CA 4 (1(32)=2.32, p=0.027, d=0.82;
t(26)=2.06, p=0.049, d=0.81), W] DD ZH 1 bl 13 ¥ fif e /3 AITE SCHEWTRE /)35 22T CA 4.



HRYE U T ARAEMN B %95 (Blythe et al., 2012; Joseph et al., 2014; Liang et al., 2015, 2017 ):
(L FEM AL T 3AMAF (0.88%): (2) MRBIFHHEEEE K (0.05%); (3) 3 Mrifh%
BLAN (0.4%) . JLMIFR S 23 1) 1.33%.

R JT AR Dy 4R X, B R IR SR AR R AR R PR ELE RALE (mean
landing positions for initial fixations) A HApAf: BLTERLSEAE N B T R b B K& o)
iy ZUEFEMFAE T B A R B s FEALLEEE (refixation probability) /¢
Ho A, B FriA R ERBEEE B (incoming saccade length) 1Bk H 7R U BR Bk EE 25 Coutgoing
saccade length).

31 REHKLE

A2 G Y 2E e ] P AL A RIS (IR H PR e A 5 — B R PR R R
T RIEF (R Core Team, 2014) MG FIILMEIR GBI (Linear Mixed Model, LMM) Xf
HARIEAT 8T, RA Imed $dE A0 ¥4 (Bates, Maechler, & Bolker, 2012), #5& I H
VERZE BN . A B /R ] RAEESERFR Y (Markov-Chain Monte Carlo) 545 Hi i)
JE A AR B HORAE R B VER 1B (Baayen, Davidson, & Bates, 2008). 44 kHH HIE
NEEFZR, 75k DD 4180 CA /M H I B PG RZ G —8 (FR K 4
fizs, RN HTE R R 5)o BRI B AARENIN S5, AREM A,
BYE . BT e85 RS i RSN AR R S5 SR — 5, DRI 2 g T AL RS Y () e
iR

4 DD ZHHN CA ¢A7EMRLH SCBE 44 L RYRRBRE L

AL E R AR DDA CATL
R L2 A L2
PR EIREMALE (7 0.87 (0.51) 0.77 (0.52) 1.01 (0.52) 0.89 (0.52)
B BRI AR BREE &5 () 2.21 (0.99) 1.96 (0.97) 2.51 (0.89) 2.34 (0.90)
Bl Al AR Bk RE RS () 2.23 (1.26) 2.04 (1.04) 2.33 (1.08) 2.41(0.99)
5 MEEANERBERD IR ERE RS ETHE
. S AR B B\ 9 170 IR b P Bk HH 3 i R Sk B
b SE t Cl b SE t cl b SE t Cl
e 097 011 920%**  0.76-1.17 264 033 810%*  200—3.27 272 045 6.03***  1.83—3.60
RS -0.08 007 -1.22 -0.21-0.05 030 021 -1.45 -0.70—0.11 -031 029 -1.08 -0.87—0.25
IR 111 009 11.95%**  0.93-1.29 268 024 11.09** 221-3.15 229 033 7.02*** 165-2.93
RS -011 006 -1.86 -0.22-0.01 -0.17 015 -1.09 -0.47-0.13 009 021 042 -0.32-0.49




LRI FET I E AL E . BRI B E i A R Bk B = A S i R Bk e Ar 1
ERBhTEAR £, DD 41 CA AR MM B IRZh 2 RS o7 7= (1s<1.86, ps>0.05), &
A 88 LA i ] 5 9 ZEL A (1 S B 0 225 SRR R B o BRI, TEREJS Wl AT RLE IF
ST
3.2 ZEIR#xt DD JLERBERIAYETIER

AT AR ZE ST B AT, DD JLER CA JLEE LRS- 1B A I i AR Bk e 4 s, R
A STB Boct DD JLE BRBRE L AURE I o K27 ST 1~4 AR in] 2 T3 1 22 2B
5K 5~8 VERNHIASE ST IS 2 S M B, RAVRMEIRABERL, AL, 2T B K
PR R 0032 BEAE FE N e R 2, BT RRBkZE (launch site) S52milRBkeE Az (I Cutter,
Drieghe, & Liversedge, 2017; Hyén&et al., 2018), {E/FHTE, KACHEAL B 1F N PR g A
BAHEAT 4347 o

79 LA TR A2 ST B (R 1 ARG A 52 10 45 SR R 6, [F 58 SR 23 BT 45 SR L3R 7

* 6 AR EARFUELE S

FEBL L B oot Sa
AP BB AP 2B B2
SPEEUERALE (7D 0.84 (0.51) 0.80 (0.53) 0.91 (0.51) 0.98 (0.53)
B ARBEE RS () 2.11 (1.02) 2.05 (0.95) 2.41(0.92) 2.45 (0.88)
Bk A AR BEE RS () 2.08 (1.20) 2.19 (1.11) 2.23(1.01) 2.50 (1.05)
FEMLLER (%) 53 (50) 44 (50) 44 (50) 30 (46)
F=7 EFNFF SRR E RS rigts L a0 E MR A
- SR UL E B N ] R B 6 R ] R B FRERLEL =
b SE t Cl b SE t Cl b SE t Cl b SE t Cl
IR 114 0.03 35.67%** 1.08—1.20 114 0.03 35.67%%* 1.08—1.20 2.26 0.08 26.65%** 2.09—2.42 -0.67 0.14 -4.81%%x -0.94—-0.40
ZH 1) 012 006 -2.14* -0.23—-0.01 -0.12 0.06 -2.14* -0.23—-0.01 015 016 094 -0.45—0.16 042 024 174 -0.05—0.90
21 B 002 002 113 -0.01-0.05 0.02 0.02 113 -0.01-0.05 017 003 518w 0.11-0.24 056 007 752 071—-042
FEkfr E 017 001 -1827%%*  -0.19—-0.15 0.83 001  87.24%%* 0.81—0.85 0.13 0.01 9.31%%x 0.10—0.15 0.18 0.04 4,04%%% 0.09—0.26
I * 25 ST B 010 003 2.93%% -0.16—-0.03 -0.10 0.03 2.93%* -0.16—-0.03 013 007 -1.94 -0.26—0.00 022 015 150 -0.07—0.52
th#51: DD 0.03 0.02 110 -0.02—-0.07 0.04 0.04 1.00 -0.04—0.12 013 005 2.72%% -0.22—-0.04
Lh#52: CA 007 002 -2.95%% -0.12—-0.02 -0.04 0.04 -1.10 -0.13—0.04 028 005 5.85%%*  -0.37—-0.18

VE: LRE 1R DD EBA I B IR B E AL E 25 s LU 2 2 CA TETRAN S I B B L R B A A B 25 5
321 FHERIMNEREST

TP UEMALE b, 5 CAAAHEL, DD AHAEHHA L 738 YE AL B T SE i
1 (b=-0.12, SE=0.06, t=-2.14, p=0.039). BB 1 1 2 1) & 7 A B3 (b=0.02, SE=0.02,

t=1.13, p=0.258); ZHlH%: 2B B2 HARH 2.3 (b=-0.10, SE=0.03, t=-2.93, p=0.003).

9



BB M L, DD HAE PN ST B Be b (-1 25 AR B8 8 2% 72 7 (=0.03, SE=0.02,
t=1.10, p=0.273); S JPrE 1 MLk, CA Z7E2ESIM B 2 H P35 EALA B T 58
iy (b=-0.07, SE=0.02, t=-2.95, p=0.003).

3.2.2 BEAFNEBKLHFTIRAAR RS

TEBC N HT 18] AR Bk EE 25 1, DD 42 274 T CA 4.(b=-0.12, SE=0.06, t=-2.14, p=0.039).
SO LR 2 ZERARE (b=0.02, SE=0.02, t=1.13, p=0.258). LJIAI%: ¥ BLHIAZ
HAEHE% (b=-0.10, SE=0.03, t=-2.93, p=0.003). #t—Htr kI, WA ILELEMNDF
ST Boh BN HT A IR Bk 2 ) L2 % (DD 41: b=0.04, SE=0.04, t=1.00, p=0.319; CA
H: b=-0.04, SE=0.04, t=-1.10, p=0.272).

FEBHOBA IR BREE 25 F, DD 415 CA 4% 74 2.3 (b=-0.15, SE=0.16, t=-0.94, p=0.352).
ST B 1 Bk H A A ER PR EE B L I BB 2 S (b=0.17, SE=0.03, t=5.18, p<0.001).
Y RN 2 S B RS AR 4% % (b=-0.13, SE=0.07, t=-1.94, p=0.052). #t—L#r
KU, DD AT CA ZHAES 2B B 1 ik H o iml A IR kR 59 1) B35 0 T 2% I B 2 (DD 4
b=-0.13, SE=0.05, t=-2.72, p=0.006; CA #H: b=-0.28, SE=0.05, t=-5.85, p<0.001), {H
CA MM BRI Z R E K (CA: “FH#{E=0.27; DD: “FHZ(E=0.11),

3.23 FEMIEEE

DD AR FHEMELEE CA HERALRE (b=0.41, SE=0.24, t=1.74, p=0.083). -]
BB 1 B FERMLEE R s T2 ST B 2 (b=-0.56, SE=0.07, z=-7.52, p<0.001). %>JFrEAI
HAHZHAEAAREZ (b=0.22, SE=0.15, z=1.50, p=0.133).

Litr LRGEAE, DD U AE Bl b AT HT 1A 5% o1 (¥ BB e A7 A7 1E — e B, AR I -
HIEW JLEAHL, DD JLEBKNFRMIRBkEE R B4 . th4h, DD F1 CA WZH L 751 %
> e AR B s 17 3 52 25 ST B B AR YT, AZE T R R 7 3 R AN s 22, X CA A,
5 2 UK S DO AE AR AR AT Tk Bl O IR Bk R B 3G, T R ALE AL B S ST A Gy,
TERLEE TG XS T DD 4L, 27 >3 YO 8 s AT Tk HE R 1] 0 BRIk R B 364G, (HR T R 2
ANTCAH, FRHEMLEEZRTEAL, (HX BT i AR B #R 2 To 20 .

4 PHg
AWFFLIRT 7 DD 5 CA WA LEAEF 1A 7 > ERJIRBEE AL 257, BLACE: IR Bod w21

JUBEIRBE AL E . 855 &K M: (1) DD JLEAER A% 2] B IRk E A A E BRI, R
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AT IER JLE, DD JLEBNBia fIHRBREE B8k (2) AL LELEHT A 2% 2 IR
Bk 7 14052 25 S YRR S, FL bt DD ) LEE 1 5 15 F 2 B LA Bkt Bl 1 R Bk BE 2 1,
XF CA JLE A E FH BER LA Bk B in IR PR EE B, tHRINAE T3 1 LA B o BT
DD JL# A Ak Bes LA IR B € A7 1o TALH], 6 Bk g5 BAE R i i
4.1 DD JLEEHINZE S P HIRME LR

FEDGE G, S i BB 7 (R E 52 H A ) @] v e [URT o e[ i C R dE (Liu et
al., 2015, 2016, 2018; Wei et al., 2013; Yan et al., 2009, 2010, 2016). A1, P31 RIEMALE
RN BT ] P IR ke 8 = 0 3] (10 ) o SR TU DD TR AT O, ik 1] %) BR B P 8 AN
il Hh Je U I T4 % (Liu et al., 2015, 2016; Yan et al., 2010, 2016). AHF 7045 F A I,
HIEW JLEAAL, DD JLEFEMERE S, B IRBE S5, K8 DD JLEEH
]2 2] LI BRI E AL ACRAR T, AT RRR B TR o [ SRR R R T 8. X AT RE 2 fE T

55—, DD JLEMIBIERAGES FERUN, FER] b e sh I PN B i (6 A A5 5 (RE
7, 2014; Yan 5 N\, 20100, REEETE (2014) KB, PG DD JLE M FREEGE) BEAL R TiEA
sAN 12 AP, SN T RSERS IE R JLEE CRISE) BEONERLS A 3 U, Pan, Yan,
Laubrock, Shu 1 Kliegl (2014) th &8, DD JLELENN T Fim8M =F i, BUGEM TR
ML B PR )L AR A B, R B SRRE . R T AT AT R R A 8 A
DD L2 £ i i) dE 47 Bl vh e M i, A g R BE BRI B8 a1 B 745 8, BRI eik ) IR s
JUEE —REARHE KA RO AT IR Bk e A

=, BTABPK DD LA LTV, 65 H-5 0 E s T Rm % Mk
PN I ) S g B ¥ A7 AE B (Ho et al., 2000; Ho et al., 2002; Meng et al., 2011;
Yan, Pan, Laubrock, Kliegl, & Shu, 2013), BFEQ 0 T FAFAESREG, FEUbAT: (D 18
o o (U] T A R S BE 2 AR BRSO B R SR TR A A R D (Yan et
al., 2013); (2) 7EXFHriAlEAT &l i SR UL In Tas, SRECH ] IE ik | 1835 205 B 20 B
PRI, AfAT] R BERIUCEC R SF AR BE SRS, BO4R R RBREE 25 o 3 o i s il e, A
G X i AT AR, e 2 O T 3RIUH A ., ARAIE DR B

THEVLHIN S, BRI AP DD JLEE R E FREMCTICRALE, TS5
ARATIFE Bl e h B B B8 2 A i, 3 7 PG Dl 5 v 03T 1 2 > R0 o ERLGAE A Rl B, AT
EIOE & =FEH)LE (5 DD JLE LA AVCAD FIELM A TE NI R, (RIEN % AR
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1R RN ) PR ) LB AE B 1 ) Tl AR e, W BLBUR AN T, AT e TR D
SR FOHT ] 2 2] R

AHFFESE R K I, DD LBk H (VAR BkEE 85 5 1EH ) L# A 25, RWRLE
FE SR U E A BRI AR AH 2 255 H A 45 N (2019 AT T4 R, B IR LE AL,
DD JLEAE A SR U B ] i T 75 2 BEACH [A], 3B DD JLE Hria] i TACRAR F AL R I
FERRZNAT AN “when” J5THI, THARRZIAE “where” J7TH . XA RE 1A 2% =) MRF IR VA
SR BTN R TR AR, AR IEHR L, &% DD JLE, 7R RN TR R R
PN EN TS B 1 RACHCERL, B A AT A K B B A T AE R S i LR —
i, DRI ZH ) LB IF AR B H B Y BR Bk PE B BRI A 2
4.2 F3IMEFE DD JLEHIAZF SR E S HYETIER

FEDLAE B3, H AR (00 T 4 S s 2 A MRk Aoz - H AR 1] i n e 2 ok
TG TR, MR et mEe), BN H bnial i IR Bk e gt ee, 76 H Axia L)
TR L BRI 1R B, T T R e R MR T A K B [ R 2 B
b F ARk BE B SE R, 3 p T o SR M T RS K 380 (Liu et al, 2015, 2016, 2018;
Ma et al., 2015; Wei et al., 2013; Yan et al., 2010, 2016). AW 7t 45 R R I, BEAE HT i 2 > AL
AN, CAJLEAEWR LB OOGELAL B B RE ] hol . Bk H B B HR kR G, 3R
BEAE S RBHIE 2, CA LB X BT BB RN N, AERTRIE -5 - SO RS 1 B LI
FREBRES , BETT /)N 7 U] 2 I o SR ] FTR e 2 A rb SR UKD T HEFEE et 17 A AT D i)
AR Bk E A

AWFFRERICKI, HIEHJLEAAE: (1 222 QR sEneE DD J LR Bk HHF 1] i I Bk
PREGAT PTG A, ELE g AT AR N T IE R ) LB o SR 2] R 38 n B R 5E 5 (2 1 1 7E
JRMAEEIINT, T DD JLE B T iR AR BRER B, (R AR RERCR N T IER LE . R4 E-Z
B (Reichle et al., 20060, [ 32l 72 o B HRBEE A2 G PN I TR B, 56— 2 inlilid
R B, B RAGE IR IR B, 55 T R IRBR R B S e AT STAE R, EARY
YRR 0 B 0 58 R O BGR A, B BT DD JLE S R B PGR ARG, HE IR BRI
BrBc. (HE T DD L3 % HR Bk R 22 1) I 58 S HR Bk . fe /335 22 T 1IE % JL & (Freedman,
Molholm, Gray, Belyusar, & Foxe, 2017), 7EXF#T AT IRBkTH R SLta Rt #E rh, A RRRIE R

JUEE — R A Rk M B R 2 BT A8 i B, DRI AR I BN 0 2 ST IR B A 1
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(2) 2z RFIE N5 520 DD JLEE Bk B il (1 AR Bk iR 25 AP35 DOE AL B . R
DD JLEAREG LT L —FE R & ) B3 in, AR 38 i 76 &Il e AR i n T, Bk
B IR HR kR B P2 AR R . X AT REE T ARG T IER L, DD JLEE eyl i o i s Ik
(H%H5, 2019), KR E AR BEIRAE R 2d g, 73 Eogs Bl e M A m s R, &
FAATTHE 2 20 T AMEFERCR R Bial e, RS 2 IRE R 5 2], AIKIATCIER 5 21 IRk
S0 B R AE B S AR TR, DR A R I R gk
5 e

TEARW TR TSR T 4518 (1) DD JLEAEFrinl %= > h IR Bk A7 A7 FE B, Bk
NGB () AR kR B A, 22 IRV B 1 R v s A B S SR s (2) DD LT
5 S BRI 2 2] Rk E AL RE U A AEBREG, R DD JLE A RERE A 5 ) IR B3 2,
A RO BT A 1 AR Bk P B AV LR A 0 e A .

23R

Baayen, R. H., Davidson, D. J., & Bates, D. M. (2008). Mixed-effects modeling with crossed random effects for subjects and items.
Journal of memory & language, 59(4), 390-412.

Bai, X. J., Meng, H. X., Wang, J. X,, Tian, J., Zang, C. L., & Yan, G. L. (2011). The landing positions of dyslexic, age-matched and
ability-matched children during reading spaced text. Acta Psychologica Sinica, 43(8), 851-862.

[A%%, &G0, R, HF, e, SEEF. (2011). FEkis )L E 5 JLER AR T ILAC ) L2 BT 35 2w SOAR IR AL AL B L.

LFFFAR, 43(8), 851-862.]

Bai, X. J., Ma, J,, Lin, X, Lian, K. Y., Tan, K., Yang, Y., & Liang, F. F. (2019). The efficiency and improvement of novel word’s learning
in Chinese children with developmental dyslexia during natural reading. Acta Psychologica Sinica, 51 (4), 471-483.

(A%, OA, 28, EhT, EWE, B3, RIEIE. (2019). KM D AT L3 KR 743 R SE . O #K, 51(4),
471-483]

Bai, X. J., Zhang, M. Z., Meng, H. X., Tan, K., & Wang, W. (2018). The effects of word segmentation on Chinese developmental dyslexia:
A comparison in oral and silent sentence reading. Studies of Psychology and Behavior, 16(5), 594-602.

[E%%, sk, FL0EE, W], F32. (2018). i FE SR % e 1 e 132 b 1 ) L 3 BT S A BR S R R A IR B 7. 002 577 I,
16(5), 594-602.]

Bates, D., Maechler, M., & Bolker, B. (2012). Lme4: Linear mixed-effects models using S4 classes. R package version 0.999375-42.

Blythe, H. 1., & Joseph, H. S. S. L. (2011). Children’s eye movements during reading. In S. P. Liversedge, I. D. Gilchrist, & S. Everling
(Eds.), The Oxford handbook of eye movements (pp. 643-662). Oxford, England: Oxford University Press.

Blythe, H. I, Liang, F. F,, Zang, C. L., Wang, J. X., Yan, G. L., Bai, X. J., & Liversedge, S. P. (2012). Inserting spaces into Chinese text
helps readers to learn new words: An eye movement study. Journal of Memory & Language, 67(2), 241-254.

Chaffin, R., Morris, R. K., & Seely, R. E. (2001). Learning new word meanings from context: A study of eye movements. Journal of
Experimental Psychology: Learning, Memory, and Cognition, 27(1), 225-235.

Cheng, Y., Li, L., & Wu, X. (2015).. Frontiers in Psychology, 6, 440.

Chu, M. M. K., & Leung, M The reciprocal relationship between compounding awareness and vocabulary knowledge in Chinese: A latent

growth model study. T. (2005). Reading strategy of Hong Kong school-aged children: The development of word-level and

13



character-level processing. Applied Psycholinguistics, 26, 505-520.

Cutter, M. G., Drieghe, D., & Liversedge, S. P. (2017). Reading sentences of uniform word length: Evidence for the adaptation of the
preferred saccade length during reading. Journal of Experimental Psychology: Human Perception and Performance, 43(11),
1895-1911.

Denckla, M. B., & Rudel, R. (1974). Rapid “automatized” naming of pictured objects, colors, letters and numbers by normal children.
Cortex, 10(2), 186-202.

Engbert, R., Nuthmann, A., Richter, E.M., & Kliegl, R. (2005). Swift: a dynamical model of saccade generation during reading.
Psychological Review, 112(4), 777-813.

Freedman, E. G., Molholm, S., Gray, M. J., Belyusar, D., & Foxe, J. J. (2017). Saccade adaptation deficits in developmental dyslexia
suggest disruption of cerebellar-dependent learning. Journal of Neurodevelopmental Disorders, 9(1), 1-8.

Guo, Z. Y., Tan, K., Song, X., Peng, G. H., & Bai, X. J. (2018). The modulation of visual complexity and character-spacing on the visual
crowding effect of Chinese-speaking children with developmental dyslexia: Evidence from eye movements. Studies of Psychology
and Behavior, 16(5), 603-611.

[BEE, |H, RE, SEE, A%, (2018). A5 A% VA A FER T BUE A f 1 ) 152 FRehS ) L 28 (AL 8 35 280 ok B IR B Y
Y. BT, 16(5), 603-611]

Ho, C. S., Chan, D. W,, Tsang, S. M., & Lee, S. H. (2002). The cognitive profile and multiple-deficit hypothesis in Chinese
developmental dyslexia. Developmental Psychology, 38(4), 543-553.

Ho, S. H., Law, P. S., & Ng, P. M. (2000). The phonological deficit hypothesis in Chinese developmental dyslexia. Reading & Writing,
13(1-2), 57-79.

Hy&&J., Yan, M., & Vainio, S. (2018). Morphological structure influences the initial landing position in words during reading Finnish.
The Quarterly Journal of Experimental Psychology, 71(1), 122-130.

Joseph, H., & Nation, K. (2018). Examining incidental word learning during reading in children: The role of context. Journal of
Experimental Child Psychology, 166, 190-211.

Joseph, H. S. S. L., Liversedge, S. P., Blythe, H. I., White, S. J., & Rayner, K. (2009). Word length and landing position effects during
reading in children and adults. Vision Research, 49(16), 2078-2086.

Joseph, H. S. S. L., Wonnacott, E., Forbes, P., & Nation, K. (2014). Becoming a written word: Eye movements reveal order of acquisition
effects following incidental exposure to new words during silent reading. Cognition, 133(1), 238-248.

Kuhn, M. R., & Stahl, S. A. (1998). Teaching children to learn word meanings from context: A synthesis and some questions. Journal of
Literacy Research, 30(1), 119-138.

Li, D., Hu, K.D., Chen, G.P,, Jin, Y., & Li, M. (1988). Test report of Raven's Progressive Matrices (CRT) of Shanghai city. Psychological
Science, (4), 29-33.

[, #AvisE, BRENS, 43, 258, (1988). HisCMEBtEH (CRT) L KRS, O HFA (4), 29-33]

Li, X., Wang, W, Liang, F. F, Yang, Y., Lian. K. Y., Zhang, M. Z., & Bai, X. J. (2019). Explaining RAN Deficit of Chinese children
with developmental dyslexia: The controversy between parafoveal preview benefit and parafoveal load cost. Journal of
Psychological Science, 42(1), 43-49.

(2, £, RIS, BT, 80T, KU, A% (2019). DUEA R BT ) L2 PO dr 42 S - @ g UL /A
TR KL . OFEFI, 42(1), 43-49.]

Li, X., Liu, P, & Rayner, K. (2011). Eye movement guidance in Chinese reading: Is there a preferred viewing location? Vision
Research, 51(10), 1146-1156.

Li, L., & Wu, X. (2015). Effects of metalinguistic awareness on reading comprehension and the mediator role of reading fluency from
grades 2 to 4. Plos One, 10(3), 1-16.

Liang, F. F., Blythe, H. I., Bai, X. J,, Yan, G. L., Li, X. S, Zang, C. L., & Liversedge, S. P. (2017). The role of character positional

frequency on Chinese word learning during natural reading. Plos One, 12(11), 1-24.

14



Liang, F. F, Blythe, H. 1., Zang, C. L., Bai, X. J., Yan, G. L., & Liversedge, S. P. (2015). Positional character frequency and word spacing
facilitate the acquisition of novel words during Chinese children's reading. Journal of Cognitive Psychology, 27(5), 594-608.

Liang, F. F., Wang, Y. S., Zhang, M. M., Yan, G. L., & Bai, X. J. (2016). The familiarity of morphemes modulating word spacing effects
on the acquisition of novel Chinese vocabulary. Journal of Psychological Science, 39(2), 258-264.

[RAEE, EAM, skigte, FEEFR], A%%E. (2016). 5 in R A MWL 517 V) 4 28 RALH R % 2 h R gt e /. 02 F1 %,
39(2), 258-264.]

Liang, F. F., Zhang, P., Zhang, Q. H., Wang, Y. S., & Bai, X. J. (2017). Different performance of word learning capability between
children and adults in natural reading: Evidence from eye movements. Journal of Psychological Science, 40(4), 863-869.

CRAESE, T, TR, FAME, A%, (2017). BRREBLEMBARIEY I8N 2R LB ST RENENER. ©2F %,
40(4), 863-869.]

Lin, C. D., & Zhang, H. C. (1986). The Chinese revision of WISC-R [in Chinese]. Beijing, China: Beijing Teachers College Press.

[HRAE R, TRIE4R. (1986). 77 LC /L3 # 77 g7 e T4k dbnt: Bt

Ling, W. S., & Bin, Z. S. (1988). Method of psychology test [in Chinese]. Beijing, China: Science Press.

[0k, i=ia . (1988). LA % Jbnt: BH# AL

Liu, Y., Guo, S., Yu, L., & Reichle, E. D. (2018). Word predictability affects saccade length in Chinese reading: An evaluation of the
dynamic-adjustment model. Psychonomic Bulletin & Review, 25(5), 1891-1899.

Liu, Y., Huang, R., Li, Y., & Gao, D. (2017). The word frequency effect on saccade targeting during Chinese reading: Evidence from a
survival analysis of saccade length. Frontiers in Psychology, 8, 116.

Liu, Y., Reichle, E. D., & Li, X. (2015). Parafoveal processing affects outgoing saccade length during the reading of Chinese. Journal of
Experimental Psychology: Learning, Memory, and Cognition, 41(4), 1229-1236.

Liu, Y., Reichle, E. D., & Li, X. (2016). The effect of word frequency and parafoveal preview on saccade length during the reading of
Chinese. Journal of Experimental Psychology: Human Perception and Performance, 42(7), 1008-1025.

Liu, Y., Yu, L., & Reichle, E. D. (2019). The dynamic adjustment of saccades during Chinese reading: Evidence from eye movements and
simulations. Journal of Experimental Psychology: Learning, Memory, and Cognition, 45(3), 535-543.

Lowell, R., & Morris, R. K. (2014). Word length effects on novel words: Evidence from eye movements. Attention Perception &
Psychophysics, 76(1), 179-189.

Ma, G. J., & Li, X. S. (2015). How character complexity modulates eye movement control in Chinese reading. Reading and Writing,

28(6), 747-761.

Meng, X., Cheng-Lai, A., Zeng, B., Stein, J. F., & Zhou, X. (2011). Dynamic visual perception and reading development in Chinese
school children. Annals of Dyslexia, 61(2), 161-176.

Nagy, W., & Scott, J. A. (2000). Vocabulary processes. In M. L. Kamil, P. Mosenthal, P. D. Pearson, & R. Bar (Eds.), Handbook of
reading research (Vol. 3, pp. 269-284). Mahwah, NJ: Erlbaum.

Pan, J., Yan, M., Laubrock, J., Shu, H., & Kliegl, R. (2014). Saccade-target selection of dyslexic children when reading Chinese. Vision
Research, 97(4), 24-30.

Paterson, K. B., Almabruk, A. A. A., McGowan, V. A., White, S. J., & Jordan, T. R. (2015). Effects of word length on eye movement
control: The evidence from Arabic. Psychonomic Bulletin & Review, 22(5), 1443-1450.

Paterson, K. B., & Jordan, T. R. (2010). Effects of increased letter spacing on word identification and eye guidance during reading. Memory
& Cognition, 38(4), 502-512.

Perea, M., & Acha, J. (2009). Space information is important for reading. Vision Research, 49(15), 1994-2000.

Pollatsek, A., Tan, L. H., & Rayner, K. (2000). The role of phonological codes in integrating information across saccadic eye movements
in Chinese character identification. Journal of Experimental Psychology: Human Perception and Performance, 26, 607-633.

R Core Team (2014). R: A language and environment for statistical computing. R Foundation for Statistical Computing, Vienna, Austria.

Rayner, K. (2009). Eye movements and attention during reading, scene perception, and visual search. Quarterly Journal of Experimental

15



Psychology, 62(8), 1457-1506.

Rayner, K., Ashby, J., Pollatsek, A., & Reichle, E. D. (2004). The effects of frequency and predictability on eye fixations in reading:
Implications for the E-Z Reader model. Journal of Experimental Psychology: Human Perception and Performance, 30, 720-730.

Rayner, K., Binder, K. S., Ashby, J., & Pollatsek, A. (2001). Eye movement control in reading: Word predictability has little influence on
initial landing positions in words. Vision Research, 41(7), 943-954.

Rayner, K., Fischer, M. H., & Pollatsek, A. (1998). Unspaced text interferes with both word identification and eye movement control.
Vision Research, 38(8), 1129-1144.

Reichle, E. D., Liversedge, S. P., Drieghe, D., Blythe, H. I., Joseph, H. S. S. L., White, S. J., & Rayner, K. (2013). Using E-Z reader to
examine the concurrent development of eye-movement control and reading skill. Developmental Review, 33, 110-149.

Reichle, E. D., Pollatsek, A., & Rayner, K. (2006). E-Z reader: A cognitive-control, serial-attention model of eye-movement behavior
during reading. Cognitive Systems Research, 7(1), 4-22.

Sheridan, H., Rayner, K., & Reingold, E. M. (2013). Unsegmented text delays word identification: Evidence from a survival analysis of
fixation durations. Visual Cognition, 21(1), 38-60.

Shu, H., McBride-Chang, C., Wu, S., & Liu, H. (2006). Understanding Chinese developmental dyslexia: Morphological awareness as a
core cognitive construct. Journal of Educational Psychology, 98(1), 122-133.

Shu, H., Meng, X., Chen, X., Luan, H., & Cao, F. (2005). The subtypes of developmental dyslexia in Chinese: Evidence from three cases.
Dyslexia, 11(4), 311-329.

Wang, X. C. (2010). The cognitive process foundation of the Chinese developmental dyslexia with phonological and orthographic deficit
(Unpublished doctorial dissertation). East China Normal University.

[EWEJR. (2010). KK M 1] i fi i v 2 R L5717 A Jl i R A o " A 18 X0). AR K ]

Wang, X. L., & Tao, B. P. (1996). Chinese character recognition test battery and assessment scale for primary school children. Shanghai,
China: Shanghai Education Press.

(£33, WRT. (1996). 524 R FEMEE RO ER e Ll ]

Wang, Y. S., Chen, M. J., Zhao, B. J., Li, X., & Bai, Y. G. (2017). The parafoveal processing of character n+1 and character n+2 serially
influence the target selection during Chinese reading. Studies of Psychology and Behavior, 15(6), 756-765.

[EAKHE, BRE®:, BUKGE, 288, AR5, (2017). @b deivhn+1 55 n+2 EIREE H A& P IR, OB 577 9077, 15(6),
756-765.]

Wei, W,, Li, X., & Pollatsek, A. (2013). Word properties of a fixated region affect outgoing saccade length in Chinese reading. Vision
Research, 80, 1-6.

Weighall, A. R., Henderson, L. M., Barr, D. J., Cairney, S. A., & Gaskell, M. G. (2017). Eye-tracking the time-course of novel word
learning and lexical competition in adults and children. Brain and Language, 167, 13-27.

Xiong, J. P. (2014). The oculormotor characters of Chinese developmental dyslexia (Unpublished doctorial dissertation). Tianjin Normal
University.

(R, (2014). KRR ML b e/ 17 )L ARz 70 (1 LA A0 50). REBIMINER]

Yan, M., & Kliegl, R. (2016). CarPrice versus CarpRice: Word boundary ambiguity influences saccade target selection during the reading
of Chinese sentences. Journal of Experimental Child Psychology: Learning, Memory and Cognition, 42(11), 1832-1838.

Yan, M., Kliegl, R., Richter, E. M., Nuthmann, A., & Shu, H. (2010). Flexible saccade—target selection in Chinese reading. The Quarterly
Journal of Experimental Psychology, 63(4), 705-725.

Yan, M., Kliegl, R., Shu, H., Pan, J., & Zhou, X. (2010). Parafoveal load of word n+1 modulates preprocessing effectiveness of word n+2
in Chinese reading. Journal of Experimental Psychology: Human Perception and Performance, 36(6), 1669-1676.

Yan, M., Pan, J., Laubrock, J., Kliegl, R., & Shu, H. (2013). Parafoveal processing efficiency in rapid automatized naming: A comparison
between Chinese normal and dyslexic children. Journal of Experimental Child Psychology, 115(3), 579-589.

Yan, M., Richter, E. M., Shu, H., & Kliegl, R. (2009). Readers of Chinese extract semantic information from parafoveal words.

16



Psychonomic Bulletin and Review, 16(3), 561-566.

Yan, M., Zhou, W., Shu, H., Yusupu, R., Miao, D., Krigel, A., & Kliegl, R. (2014). Eye movements guided by morphological structure:
Evidence from the Uighur language. Cognition, 132(2), 181-215.

Zang, C., Liang, F., Bai, X., Yan, G., & Liversedge, S. P. (2013). Interword spacing and landing position effects during Chinese reading in
children and adults. Journal of Experimental Psychology: Human Perception and Performance, 39(3), 720-734.

Zhang, M., Xie, W., Xu, Y., & Meng, X. (2018). Auditory temporal perceptual learning and transfer in Chinese-speaking children with
developmental dyslexia. Research in Developmental Disabilities, 74, 146-159.

Zou, Y. C. (2003). Information processing of developmental dyslexia in Chinese children (Unpublished doctorial dissertation). South
China Normal University.

[ARHEAR. (2003). JK B4 RN 1 I3 15 8 0 TAF s (LA R 50) . R ITE R 2 ]

17



Saccadic Targeting Deficits of Chinese Children with Developmental

Dyslexia: Evidence from Novel Word Learning in Reading

LIANG Feifei’, MA Jie?, LI Xin? LIAN Kunyu?, TAN Ke?, BAI Xuejun*?
(* School of Education and Science, Tianjin Normal University, Tianjin 300387, China)
(% Academy of Psychology and Behavior, Tianjin Normal University, Tianjin 300074, China)

Abstract

It is reported that, one primary way for school children to acquire vocabularies is by deriving
word meanings from contexts. The typical deficit of developmental dyslexia is that they have
smaller vocabulary size than their chronological age-matched children. One recent study has
examined the cognitive processes underlying dyslexic children’s novel word learning during
reading by using eye tracking. This is a method that is well established as a means of investigating
reading behaviour by measuring when and where the eye fixates on text as written language is
processed naturally. It should be noted that all the studies investigating novel word learning
measured fixation durations on novel words fixated by dyslexic children with a view to
quantifying the time required for those novel words to be successfully identified within the context
of a sentence. In the present study we investigated saccadic targeting in relation to novel word
learning in dyslexia children.

Each novel word was embedded into eight sentences. Each provided a context for readers to
form a new lexical representation. Two groups of dyslexic children and age-matched control
children’s eye movements were recorded when they read sentences, each including 22 individuals.
Given the ongoing lexical processing difficulty influences the basic decision of “where to target”
in Chinese reading, the novel word poses substantial processing difficulty, particular for dyslexic
children with inefficient lexical processing, we predict that dyslexic children would be less
efficient to target the eyes than control children did in novel word learning.

Consistent with our prediction, the mean initial landing positions on novel words were further
away from the word center for dyslexic than control children, showing that the basic decision of
saccadic targeting on novel words was less efficient for dyslexic than control children.
Additionally, we categorized 8 exposures to novel words as being two learning stages: Learning
stage 1 including exposures 1 to 4; and learning stage 2 including the exposures from 5 to 8. We
aimed to examine whether they were able to modulate their saccadic targeting as the accumulated
learning of novel words. The results showed that, control children targeted the initial saccades
closer to the word centers with increased exposures, while such effect did not occur for dyslexic
children. These findings indicate that control children adjusted the initial saccadic targeting
based on lexical familiarity information, while dyslexic children did not.

On the basis of the findings above, we argue that, dyslexic children may adopt more careful
strategy of saccade-target selection given their lower efficiency in word processing, such that they
had lower efficiencies in the basic decision of saccadic targeting, as well as the usage of “lexical
familiarity information” to modulate the saccadic targeting to novel words. This might account for
their low word acquisition efficiency in reading.
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