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1 [l

I JEVE I 152 B i (developmental dyslexia) JL#
) i A 3R B TRV D TR R L (H R A,
SREAPT, WALEE, RE, T2, 2018; Ak, R,
KA, ZEE, H¥%,2018; 25 45, 2019; Meng,
Cheng-Lai, & Zhou, 2011; Shu,
McBride-Chang, Wu, & Liu, 2006; Zhang, Xie, Xu,
& Meng, 2018), TE/NFHFHA, TRV 2% ) B9 2550
Z— e B 32 v B ~J A3 CRRAESE, w8, TREL,
T, F%£%, 2017; Nagy & Scott, 2000), [,
4% g Je M 1) 52 B A L B 3] 152 1R T 3 2 2] RO
A ZAWE G SR A AZ O ), 5T 32 2R A
T B 3R A 45 UL 5V A S A 15 132 o iR 2
SRR F B F-B(Kuhn & Stahl, 1998), R 338 i
iR (eye tracking technology)7E i 45 )iz FH{# 15
WF 5% & W] LA 6 B AN “when”  (f] Bsf £% 3 HIR B ) A1
“where” (4l iF £ Z= Ay b ) P14~ J7 ] 4 705 7 1] 2 )

Zeng, Stein,

WO F 351 2018-11-28

AINTEN I TS R CRAETE, oK, kg, H
EIF, H22%, 2016; FoKME, BRE#R, Bkl 2=
2 HTF4Y, 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),

WF 58 M “when” B L A K B, & Je M ) 13
B i )L 2 7 7 1) 27~ I Y IR 2 T A AR Ak S T
B LI, BRI J i B 52 et i L 28 A 8 il 1Y 1 O T
L[] 005 AL (] 1 75 200 22 (TR B A ) 0 e 3
TR, HAESGERLRT R R SR8 N R, 3R
PR B 32 HhoRn iR 2 2] BE D AT (122 %45, 2019),
U5 F“when” (S HN TB (8] A4 565) F “where” ()
Il v A A BB 0 A 28O B8 ) 2 D) 13 AR 8 42 il 1A
M ST BT £ 48 (Rayner, 2009), 75 & &5 i 3%
P 22 5% (Blythe & Joseph, 2011; Reichle et al.,
2013): “when” F 252 K Pl H LAY, FEE

* K A RBEIES T H (31600902, 81471629, 3157 1122)F1 K H T4 244 &Rk MR IS (TITX 16-013).,
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R R, JLE SIS S BER R R 2 48w, A
N T Bt m, JHE 11 B AR AK
F(Reichle et al., 2013); “where” 3 B Z ALK FCA
FRIERISEMR, T8 7 % 724 KRR KT (Blythe &
Joseph, 2011), AR, % J/ 1k 1) 52 s i JL 26 75 ) 352
rh T R 2 ) RORARR, AL T AT AE “when” U5
TAT R BB, 38 S ] B U5 T “where™ J7 THI 1 i [ AT 1
TWE5E o WIBR DS A SRk I 12 I A5 ) L 35 70 7 1w 2% >
PP HR Bk R A7 2 A S 1) 2 2 HR Bl 4 ) AR R g Ak
filh, 3 - i SR I 2 R A ) L BB IR 2 )RR B
G IRAE ) H IR A

HRT, ¢ T00E b sz b fs ) L2 B 52 b A IR Bk
FENLERAFEBRBA IR TCE B . FI 4258 AN (2011) 1L
BT DUE R R R DB A LB | S H AR AR DT
A 152 B 7 VG e L 3 7 ) 352 v g AR ke o7 o AT TR
H Yan, Kliegl, Richter, Nuthmann F1 Shu (2010)# %%
P A 30T, A R AL O 43 R — T
(BPAESE — i i A H A — DM AL, single
fixation cases)fIZ2 YL (BIAESE — il {3 A
A AL A5, multiple fixation cases), 455
R, =L EE A 5 b A A A (] Y R Bk E A AR
N FEFR—JER A, =20 )L B S0 T A 1]
TRl Gy FEZUCER D, BT A L Y e TR
PIE B TE B o 28T a R X X Fh 3 2 e ity
WL GE(LI, Liu, & Rayner, 2011), BURISELE %
WA 2 7 AR Bl BIAESR A 1E E A IR kA 2 3R
AR B (Li et al., 2011), QIR K& AL TR
Huly, N sk R B AR AR K T IR
ST IR RORERE . DR, DO ) 3 R A )L BE A 1]
B2 A IR B AL AR R A T T RE— 2505

5 SRR AR HE, B33 Hh R i) o > 10 R ik
A EA R R . — i, S5 C AR AN
(Liu, Reichle, & Li, 2015, 2016; Liu, Huang, Li, &
Gao, 2017), TRl 5200 32 5 HR Bk Ao 1Y 31 2 P &R
Z—, RIS i Al b, 52 B AR IR B R Bk iR
B, B UL A R R, HBk AT
i) fy HR 9K B T AR ) 2 R0 T AN i E AR 3] o
T.(Blythe et al, 2012; Chu & Leung, 2005), Fiitt4f:
W, e AR I 2 2] b R IR Bk 7 2 TR N IR AE; 59
—J7 M, FE R e A SRR I, T Sk il L R
Z A LR TENCRAE, HERHE T A R i e A
THATH . R T, B E s
aob ) e T SR BT 18] A R 415 R, AN IE S
¥ %5 (Pollatsek, Tan, & Rayner, 2000; Yan, Richter,

Shu, & Kliegl, 2009), 2 J& 7E H g [UTR R 5¢ Bl i) 71
WA, WFFEAIR, A J il e B A L2 17 ) S N
JTEERUNREEE, 2014), HITEWRMIEFE . &
BRI YA BR G (Ho, Chan, Tsang, & Lee,
2002; Ho, Law, & Ng, 2000; Shu et al., 2006), Hlit
HEWT, SRk Bl i B A5 ) L 2 A0 X B ) gk A 7 I e g 1]
AL B R ME, T REsZ g AR Bk e i, PRI, A
WEFE S — > H 12 PR A Jre ok Bl 3 s i JL B 7E
B > i i AR Bk E 7 2 5 5 IE R LA AE 25 57

T T 1) 13 v 0 R Bk 62 32 1 22 R A T
N, 3] 8] 25 M (P JC R] ) 25 A% I, 352 25 A 6] b 1) D
] 7 A0 A2 # R A R0 % 1 1] 1, UL Paterson &
Jordan, 2010; Perea & Acha, 2009; Rayner, Fischer,
& Pollatsek, 1998; Sheridan, Rayner, & Reingold,
2013) . Al (Rl 5 Ta) < B 3G, 338 e B E) A
YO LA B e e, B AR L W
Joseph, Liversedge, Blythe, White, & Rayner, 2009;
Paterson, Almabruk, McGowan, White, & Jordan,
2015), TR GE RSB Z 0, U
B IR H L R A B, UL Hyoénd, Yan, & Vainio,
2018; Yan et al., 2014)5% . #R IR B2 37 40 ] 32 7K
SERLSE AR B SR K AR BRI, B RER
Sl A N A, R B R Bl A R A ) A A
(U E-Z )52 71 Il Reichle, Pollatsek, & Rayner,
2006, VLM SWIFT #£#! R, Engbert, Nuthmann,
Richter, & Kliegl, 2005)1& iE 1I# 5

CAMR LB, fEIGER T, EE SR EH
a0 X B S 251 AR Y IR Bk e 2, BP H AR
i) P A0 ¥ i ek 2 e ) e e TR R e (YT i T
MERE, 520 B2 B IR B E 7, BRI H bRiam
TEXMERE R, BEA H brin) i IR Bk B B, E s
P& s B TSR] B, HLBk S s ) ) R Bk B g
¥ 45 (Liu, Guo, Yu, & Reichle, 2018; Liu, Yu, &
Reichle, 2019; Ma & Li, 2015; Perea & Acha, 2009;
Rayner, Ashby, Pollatsek, & Reichle, 2004; Rayner,
Binder, Ashby, & Pollatsek, 2001; Wei, Li, & Pollatsek,
2013; Yan & Kliegl, 2016). W F#ria2= ) & —AE
SRR, B S R B R T 2 A Y
S22, A RETE S i v i N7 38 A0 DL B R] A 33
RAE . BEAE 7 ORI, B 3 i b 5 138 i)
WREIE . & X EREREGEZE DR, i i iai0
RAEZ A 5EFE(H2F D4, 2019; Blythe et al., 2012;
Joseph et al., 2014; Liang et al., 2015, 2017), X &
WK B 7 > WO RN, BEE RIS . &, X
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GEARARAE: R Jre e i) 15 e i L 2 o) 152 v A MR BBk o 2 B = B T 0] 2 T 1 S ek A 807

ok R ARs, BT T I T B L S AE A 2P BE AR
(Joseph et al., 2014), R4, EHELEH A AR Bk E
D7 15 23 A 27 > B TR AT 64T I %% 7

A BF 5T I\ “when” ff B 2 B, B & 27 ) IR
ARG IN, & SRk Be S A ) L2 RN TE L AR iA]
AR R34 BT R, AR B, &R
Ie] 132 P A JLBE 2 2 T RRASES, T I L 25 B B i
KRR P4 SRR, 5 > WA IS N 7e
—EFREE EHIN T A R IR B AR R R, TR
IR A B e RS, A i T BT I % 2 (Blythe et
al., 2012; Liang et al., 2015, 2017), 0] g T & J@ i
I5e] 152 e Ak ) L 2 7 - TR 1) e A v g A RN L Bk
(s Z R Bps, H EIREESE, WL Ho et al.,
2000; Ho et al., 2002; Shu et al., 2006), Fifi# %]k
BRI, AATTAERT ) b A R (R A 221,
FIHBR 2= S RORIRT o A4, 2 B3
I e R 5 52 s ik ) L 3 5 ] 2% > B HR Bk e o7 7Y
RS R TIER LE? AR NE A H 2
RS & Je 1 D] 152 e i L 22 01 P 3 1) 2% 2] YR 19
R B 2 57 1Y) E 0 A2 A5 A7 TE B o

K E 2 T HAE A, T RO R 2
Pz fif (Developmental Dyslexia, DA R f&j#k DD)AI4:
AR % VC B (Chronological age-matched, DL T fi] #R
CA)JLEE E G S 2 Frial i iR sh AT M ARk, B e
WP L EEAEH ] > rh IR Bk 7 i 25 555 7RO
Rl b, 2 2T O DD L EE BR B E 057 1 500
F T DD B 32 AR Bk 57 I 58 BUAR (11 2%
ZZ4% . 2011; Liu et al.,, 2015, 2016, 2018; Ma & Li,
2015; Wei et al., 2013; Yan & Kliegl, 2016), LA Kt
i) 2 > IR A7 R iR, AR TR . (1) T8
TA) AN T 5 %5 K (Blythe et al., 2012), DD JL#EAE
] 132 v A T 1) 2%~ B 18 R B 7 AP AE B, R B
G IEE LEA M, VEUHTIE B U T AL
miE e, HEKACHR IR Bk EE 24 ; (2) DD JL#E
FI 27 23 Y 19 8 iR 2 ) IR Bk e v WY RE D 22 T
IEH L,

2 W5k

2.1 #ik
XoF R = /N2 DA B AR i — FIT /N2 881 44
TR N A AT, ik 22 4 DD JLE (6
FEEAE 17 N, A s AN 22 4 CA A (ts 54
12 N, A 10 N)LES 555K,
TREPREANT o B8, BOK 881 & ARG/

AT C/NVFAE DR F RS ) (EZF2, BT,
1996) Fl € 156 A5 By SCHE BRI GG ) (21, $H7EE, MRE
WS, 43, 2JH, 1988), M4k I 46 sk Gt % #4341
(1) DD 4, & Jihb T agsl RifKF, IRk T
AR St 1.5 MrifEZ LI E; 2) CA 4, 5
DD i [F4E#E HA ALY, HiRFm A T A4E
POFHIRG LT 0.5 MrEZLIN . Hik, Bk
T R 18 /DN 2 A R AT 5 32 9 W 1 T 2 (B 4 — 0
PRI . =) REE) (IR, 20105 Li &
Wu, 2015)FIA A HTRE 7 00 56 (6456 1F 3% 2 Ll
5. Wl BRI . FIE A AEAZ I . P A B
A4 MG (PR 5h, 5RIESE, 1986; ¥ 3CH, IR,
1988; %4f#i %, 2003; Cheng, Li, & Wu, 2015;
Denckla & Rudel, 1974; Shu, Meng, Chen, Luan, &
Cao, 2005), M%K% 0% B DD 4 e i
PGS s T CA VB ist 1 szl |,
HE DA IR 56 SR T CA 4 1 M
S EE 370

2 2H B - A AR 1 S A I 0 i S UL 3R 1

F 1 BEWRAWINE T FR KB TUN I AL S

25 T 56 DD 44 CA Y t
AT 126 (6.20) 129 (8.46)  1.47
B 1 (brifEST) 107 (11) 110 (11) 1.07
() 2122 (237) 2963 (199)  12.24%%*
IEF RN 71 (7.58) 79 (6.33)  3.81%*
HEER

e Lln 34 (2.42) 36 (0.59)  2.91%*

ERAIAS 10 (4.51) 17(5.32)  5.21%%*

7B R R R 28 (3.52) 30 (4.29)  1.63
Hin TR

BB HEIF) 14 (2.76) 17 (2.71)  3.11%*

T 8.95(2.44) 9.14(1.83) 0.31
Pk A 44 (RAN)

BF RAN S0 i 24 (4.82) 21 (2.19)  3.14%*

F4F RAN 30 (7.01) 23 (2.34)  3.87%%*

i RAN S0 i 48 (8.07) 42 (6.72)  3.40%*
Ise) 152 I W

— AR (iR /41 82 (12) 94 (12) 2.87%%*

=T R () 359 (81) 521 (65) 7.04% %%

. SRR, *** p<0.001, ** p<0.01, * p<0.05, Lk
Tl

SR I TR . B AR B R
HE . DT L, DD 4 CA HER AR E (ts <
1.63, ps > 0.05); 7ERF ., IEFE . F AWK &
AR . BT B AR St 4 . —
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A3 = A3l B 2 5 1, DD 1Ry R B
F25T CA #H(ts > 2.87, ps < 0.008, ds > 1.17), Hitt
AL, AWFFE B DD JLEE 3 BAFAE IR TR R
BB . B RORBE . FE TAEICIZEE . Py
22 il g AR ] TS U e P R
2.2 KM

K 245 N (019 SEER A kL, Hefu sy 30
AHTE . K FTE R A ], AR 13~14
AT, AIFHERE (B 4.47 (SD = 0.35), 4]
T3 I AR (EA 4.31 (SD = 0.29), FHAIFE
Sy Vg EL@ ., Sl 8 NA)F, KRB Al A Ak
FEAH I SCR BB L . R 10 AN Sk
e SCH WL, B2 @Y. s T H . KA.
2 . RE . KR, BAESCONEE 34
fBinl o AR BERLBE R 1~3 ) S H At 5 DA
K 1A SRR, %5880k 30U 75 B I HL i
A B SO B e SIS B R AR R L AR
2 2 2,

R2 SKEMRIEES)

F B EEmRS il
B 1 BE 1 SHGNEERERE L ET,
2 RRETZNEEEEEEE A
EEE 3 bR AR AT R B,
BT 4 XM R REE 0T AL
BBt 2 WHE S FEi KA kR R R
B 6 NATEA S U BT B Ay > 15t
WEE T WRIRE TR R B
B8 AKX EHHNEES LT,
BRI W R E T LR RS2 2
(LR @Qail  O%FE (G270

g AR R 55 5% 07, K5 30 AR 2
H, BAAE 15 A8E, 120 M) 1. B gER R
PR — AR, PRI RHE AR . B, TR R
S E MR R E T AR Brinl i T 2B ARE L
A5 3 ) B4 A - R 8 P RN e 1 (A3 3 FTm),
W E 2R (ts < 1.64, ps > 0.05), FHI WL K
[Fi] o .

2.3 KGN ER

K H &K SR Research 23 7] Eyelink 1000 AR 5
1, RAEFEN 1000 Hz, BEA RN 1024x768 14
R, WIHARA 120 Hz, PR 5 504 2 18] 19 R
H65 em. FARNRIE 18 5, BAWTFE RN
25x25 14 F&, KN 0.74°,

¥ H 518
=3 FAFIERTRIERE
H Ay inl g 441 4 2 t
L 317 300 0.14
25 1 8.83 8.50 0.45
1) A B BER () 0.50 0.50 1.19
) A EAER (BT 0.50 0.50 1.19
B AR 1.04 1.01 1.13
)38 I 4.49 4.45 1.64
) M 4.54 4.54 0.18

2.4 TEMIZF

BRI o P S AT AR AR v (RS
X)), FHIRE/NT 0.5°, MifFiEAIERLE, 2ok
PN B e SE g 1A, 4% bR ZE B 5 i — )
Bel 152, I3 o BRUbR 4% e B v b e el s P i i H
FiE SO PR H B IER A R . B IR
22 15 AH0AE, KR 10 408, AR Y
FELk 45 53480
2.5 M@BEXXS

B HIRANE R 4R IX o FF /AW (- 55,
2011; Zang, Liang, Bai, Yan, & Liversedge, 2013),
BN 43 4 A X3, X T BVEAE X 1, 2.
3.4 HPITERL, FERAE g 43R 0-0.5, 0.5-1,
1-1.5. 1.5-2, &1 iR,

I/ AN
1 2 3 4
B 1 iR 4R X ) R 43

M/

3 4%

DD 41F1 CA 4 B 15 {52 BR A 1E 50 R I 7E 80% LA
(DD #4: M=280%; CAZ: M=87%), it X35
PEFR IE R TE 95% LA (DD 41 :M =95%; CA 4 .
M = 99%), FKAMAPIAEIAE R T AT, He
A TEBE R 2E ), 468 I B A PR A B X
] A, DD 2H 1 15 352 B A 1E A SR AR Ik
PRIF 5 T CA 2H(1(32) = 2.32, p= 0.027,
d=0.82; t(26) = 2.06, p=0.049, d = 0.81), £ DD
2 11 D) 152 PR A BB ) R SCHEIBTRE 1325 T CA 4.

HE A Q0T b fE B B £ (Blythe et al., 2012;
Joseph et al., 2014; Liang et al., 2015, 2017): (1)7F 41
FDTF 3 AN T(0.88%); ()R sh R B i 2k
(0.05%); (3) 3 IARUEZE LIIN0.4%) . LM B A B
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1 1.33%. 5 T R FEH LSOV AR R G5 R — 2, R e i B

R FrialfE R 2 IX, BB IR Sh 48 bRt

g X E MLY% AL # (mean landing
positions for initial fixations); F 1 M b

(refixation probability); Bk A Bt ia] A9 IR Bk BB 25
(incoming saccade length)F1 Bk Hi 87 ir] oY HR Bk B 25
(outgoing saccade length),
3.1 FERMERE

3 3k 2 5 7 2 ] 52 7 2 A ORE B A R Bk B
PR i i —2, WA EHE SRR, 3T R
W H (R Core Team, 2014)IR45 T ALk M1 A i Al
(Linear Mixed Model, LMM)X} 845475087, K H
Ime4 ZUHE 40 ¥ 40 (Bates, Maechler, & Bolker, 2012),
g e wl RN I H 1R R 28 SCREHLAN o fdH 5 /R AT R
5 5 F5 K ¥ (Markov-Chain Monte Carlo)%7:15
() 25 3 A A R 2 80k 1E O 1 3 kAl T
(Baayen, Davidson, & Bates, 2008). K #1#H4H 5I1E
HEERZE, 435K DD 41 CA 4 7E P4 S
MOBHEAE T I EE IR —BU(E R IR 4 PR, [E
BN BT 45 R W3R 5) 0 B Sk s RAK BB 45
H, YBRITCEA G, BRYOSR . BT RS

PLAOW AR Ge 45 2R .

SRR TR E ORI E . BEARIBE
E 5 ] £1%) HR B B B — A B e HIR 8k Az 1) 3 R B
fabr b, DD 211 CA 2 Bl i3 P2 AR B R 2 45 51 2
JoFE5t(ts < 1.86, ps > 0.05), ZKMAPTALHHA L P
AR SRR S RO R B o I, 7ERE)S 23
b, K ARSI
3.2 F3R¥E% DD JLERBKEASIATIATER

i3 AR 7 ST B B AT, DD JLEE I CA
JURE A 27 > ] Ik 69 R B 7 2 45 5, 4R T By
By DD U HE IR Bk 5E 67 10 520 o B2 > OB 1~4 AF
A 2 B AR 12 T B, 2 2 IRE 5~8 AR
TR 2 2 I B BE. SRATERMEIR AR, K4
I 2 2 B B LA R 9 TR 2R B 38 A AR A [ E R R
i T B 7 & (launch site) 2% 52 i HR Bk & 7 (W
Cutter, Drieghe, & Liversedge, 2017; Hyoné et al.,
2018), a7 BTy, RS Bk A7 & AR O bl 22 g A B
RUFEAT 37 o

P 2H BT A 2 T B B b A8 el IR Bk H AR
FERLAERILZR 6, [T R I 7,

4 DD HN CA LHER AL M _EBIIRBEE L
DD 4 CA 4
FEALAT B bR
M1 M2 1 2
S YA () 0.87 (0.51) 0.77 (0.52) 1.01 (0.52) 0.89 (0.52)
Bk A 1T HIR Bk B 8 (52) 2.21 (0.99) 1.96 (0.97) 2.51 (0.89) 2.34 (0.90)
Bk HH S TR HIR Bk B S (52) 2.23 (1.26) 2.04 (1.04) 2.33(1.08) 2.41 (0.99)
F 5 MR LR B RS IR ER LAY E B A
i - S YO BEA BT 17 R Bk E 2 Bk 7 1) TR Sk B
b SE t Cl b SE t CI b SE t CI
DD &1 B 0.97 0.11 920" 0.76~1.17 2.64 033 810" 2.00~3.27 272 045  6.03" 1.83~3.60
MRS -0.08 007 -122  -0.21~0.05 -030 021 -1.45 -0.70~0.11 -0.31 029 -1.08  —0.87~0.25
A 4L B 111 0.09 11.957  0.93~1.29 268 024 11.09™ 221~3.15 229 033  7.02°" 1.65~2.93
MEZES -0.11 006 -1.86  —0.22~0.01 -0.17 0.15 -1.09 -0.47~0.13 0.09 021 042  —0.32~0.49
F 6 FABRPERFENALE S
DD 4 CA 4
WA B bR
E 1= S BB 2 B 1 S B 2
SR UL () 0.84 (0.51) 0.80 (0.53) 0.91 (0.51) 0.98 (0.53)
WK A B 1] IR 8k B S () 2.11 (1.02) 2.05 (0.95) 2.41 (0.92) 2.45 (0.88)
Bk P ] HIR B8k B S () 2.08 (1.20) 2.19 (1.11) 2.23 (1.01) 2.50 (1.05)
P (%) 53 (50) 44 (50) 44 (50) 30 (46)
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F 7 HRNFZEI MR B RS TR bR L B9 E BB b iHE
- PR E RS BB IRk BB AR Bk s PR
b s t CI b = t CI b s t CI b s t CI
TR 1.14 0.03 3567 108~ 1.14 0.03 3567 108~ 226 0.08 26657 209~ —0.67 0.14 —4.81"" —0.94~
1.20 1.20 2.42 -0.40
2R3 -0.12 0.06 —2.14" —023~ —0.12 0.06 —2.14" —023~ —0.15 0.16 —0.94 —0.45~ 042 024 1.74 —0.05~
-0.01 -0.01 0.16 0.90
22 5T By 0.02 0.02 113 -0.01~ 002 0.02 113 =001~ 0.17 003 518" 0.11~ -0.56 0.07 —7.52"" -0.71~
0.05 0.05 0.24 -0.42
FEW -0.17 0.01 —18.27"" —0.19~ 0.83 0.01 87.24™ 081~ 0.13 0.01 931" 0.10~ 0.18 0.04 4.04™ 0.09~
-0.15 0.85 0.15 0.26
x2S Ee —0.10  0.03 —2.93" —0.16~ —0.10 0.03 —-2.93" —0.16~ —0.13 0.07 —-1.94 —026~ 022 0.15 150 —0.07~
-0.03 -0.03 0.00 0.52
lt%: 1. DD 0.03 002 1.10 —0.02~ 0.04 0.04 1.00 -0.04~ —0.13 0.05 —2.72" —0.22~
0.07 0.12 -0.04
a2, cA  —0.07 0.02 -295" -0.12~ —0.04 0.04 —1.10 —0.13~ —0.28 0.05 —5.85"" —0.37~
-0.02 0.04 —0.18

TE: HE 1 2 DD EPIAS% 2] B B b AR Bk TR0 28 5

3201 FHERINCLERESH

B RIEMAALE ., 5 CA 4iAitk, DD 4
P BT TA) b S X R R A B SR A B (b =
-0.12, SE=0.06, t = —2.14, p = 0.039), FJ M 1
M2WERAEEFED=0.02, SE=0.02,t=1.13,p=
0.258); ZH A2z > By Be i a2 BAE 3 (b = —0.10,
SE=0.03,t=-2.93, p=0.003), #F—L0H%kH,
DD ZH 7 WG~ 2] B B v 0 -2 B U A TG
FEFD=0.03, SE=0.02,t=1.10,p= 0.273); 5
BB 1AL, CA ZHTE2: > BB 2 g~ F- Ik
A B SE TR Pl (b = —0.07, SE = 0.02, t =
-2.95, p= 0.003),

3.2.2  BRAFABE L HiR B9 ER Bk 2E 55

TEBE A B inl IR BKFE 25 1, DD 4 %4 T CA
H(b=-0.12, SE=0.06, t=—-2.14, p = 0.039), *¥>J
FrEe 1 M2 S AEE®D=0.02, SE=002,t=
1.13, p = 0.258). ZL5IF12= > B Be 38 BAE o 3%
(b=-0.10, SE=0.03,t=-2.93, p= 0.003), #H—
ST R, WZH )L EEAE W2 T B B Bk AR iR Y
IRBkEE B 22 55 (DD 4 : b=0.04, SE=0.04,t =
1.00, p = 0.319; CA#]: b=-0.04, SE=0.04, t =
-1.10, p=0.272),

TEBk B inl IR Bk =S |, DD 45 CA 27 A
H#FH(b=-0.15,SE=0.16,t=—0.94, p= 0.352), ¥
TR B 1 Bk H A A B kR S e 2E ST BB 2 A (b
=0.17, SE=0.03, t=15.18, p< 0.001), ZH%F12%>]
Bz EAEHI % B #E (b =-0.13, SE=0.07, t =
—1.94, p= 0.052). i#F— 7 Hr &k 8, DD 41 F1 CA A
FES 2 BB 1Bk i) A AR Bk B s 44 d e T
B 2 (DDA :b=-0.13, SE=0.05,t=-2.72,p =

FEHE 2 J2& CA TEPIAN 7 2 [y Be B A IR Bk TR 1 22 5% o

0.006; CA #: b=-0.28, SE=10.05,t=-5.85p<
0.001), fH CA ZH7EM 2= By Be i 22 5% K
(CA: F¥%EM =0.27;DD: FHEM =0.11),
323 HIFWHEER

DD M FEMEES CA HHERFAEE®D =
0.41, SE=0.24,t=1.74, p= 0.083), F#JKE 1 1Y
PR R T2 BB 2 (b= —0.56, SE=0.07, z
=-7.52,p<0.001), 2> By BRI 22 B AE A
BED=0.22,SE=0.15,z=1.50, p= 0.133),

Zif LRGSR, DD JLEEAE B b A7 8T i) 2
IR B8 ALAEAE—E Bk, BARRI . HiEH
JLEEAA LG, DD JLZEBE A B i i AR Bk B 2 5 Ak,
DD F1 CA W4 JLEEAE BT iR % 2] Hh () R Bk e 4 35 3%
2 B B r R, BAE IR R R S A AN
[F: &5E, T CA 4, 2= WA {154 {7
Bk t0 S ) A HIR Bk R S B A, R R L T A
SR Gy, FHERL R, X T DD 4, 42
YA 3 At T Bk 1 i) %) HIR Bk B g 144, {H
WHRE/NT CA 4, FEM R, (HXFEA B
1) 9 IR Bk B 8 TC RE M

4 g

ARG T DD 5 CA W2 )L 7 HTiA] 2% >
AR BEE A7 2 5, LA S T B Bt AL EE IR Bk
FENLRY P IVE ] o S5 2R & B: (1) DD JLEALEHia %
> IR B E LA AE B BE, FRBU A H T IE W L,
DD JL# BB 7] 09 IR BRI B 80, ()P4 L EE T
oy o v A R R E (37 38 32 2 2T OB IR Y, e
XF DD JL A3 5 4 T 3 2R B Bk o 1 64 AR Bk
BES b, X CA LRI/ R R B Bk 8 1]
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AR BEEE RS, R FYE T S b, BT
DD JLE DA IR 6 DL S HR Bk S A2 (R T ML), X
FIREERAEITR R
4.1 DD JLEEFIAFE S B aYER Bk E 3L R BF

FEDUE B, e A IR Bk 2 A W] i 32 H Fx il
14 1) e (MR o e M0 T e g (Liu et al., 2015,
2016, 2018; Wei et al., 2013; Yan et al., 2009, 2010,
2016), o, SR E UG LA B ATk A KT 1) 9 AR Bk
B 2 SRUHT IR 0 R A e MU TR A DG, Bk
) (14 HIR K B 8 = SR 1) 1) b S M0 AR R G
(Liu et al., 2015, 2016; Yan et al., 2010, 2016), AHF
TR R, HIERILEAML, DD JLE HEM L
R, A IR Bk B g, R DD JLIE
FERTIR A 2] IR Bk AR, ATfRgSE i TR
e M BCR BRI S, X AT REZ T

55—, DD JLE W B BT BN, ERI
[ r TG 3 TR 208 1) Y 4 S (RE R, 2014,
Yan, Kliegl, Shu, Pan, & Zhou, 2010), FEHE(2014)
R, PLiE DD LAY B SR T BEA PR T A
A 1~2 AU, /N T (A AR I TR LB (R
IR RS A 3 N F), Pan, Yan, Laubrock,
Shu Fil Kliegl (2014)t % ¥, DD JL# 780 T3 F 17
=SR] I, BRI A Y Y 6 L T L B i
miEE, RIGERAE RGBT A R
T PEERCF ], DD JLEE X il 47 @) v e W1
THF, ATRE L AE OB im0 B 05 B, Ik
i) 1E 5 ) L3 — AR Tl A S0 1 BR Bk 467

5, MTAE TR DD JLEAEIE T 15
B B8 A sk in TR s i 22 A IR K S
I Y Bl S P S AEFE BEE (Ho et al., 2000;
Ho et al.,, 2002; Meng et al.,, 2011; Yan, Pan,
Laubrock, Kliegl, & Shu, 2013), HIFESF A0 T
ARG, SEURAT: (DTE S M T A
P Z D IBEIR, 430 20 & g MR IR A
HIYE IR/ (Yan et al., 2013); (2)7E X 973647 &) o
M T, FRBGHT IR E Tk W SR E B AL
PEREAG . PRI, AT S RE R U A RS ) AR Bk SR s,
RPZa s IR BREE 2T . W B YR s SR B, DAME
XA iR AT PR, 3 S 22 OO T AR BOET A E .,
PRAE PR 2R

T LU, HIESIAN 5 ) DD JLETE
P BT ICECA L, vl Re B T7E 5]
I BT 2 i A ], 1 R AT e s v ) ) 2
R, FIICTEM R R TIET, FRATEEGS & =L

(5 DD JLEY e 7 VT EC ) 13 i ) 1A Sl S50
BB, DRUE/N TUAE G R SRV ) 152 e fi ) L 25 7 1)
st AR, AT LUE BN, AT T
TR 550/ B2 M BT 1) 2 ) 350

ABFFTLE IR &I, DD JLEE Bk 57 A 5 R Bk
FRES 5IEH JLERA 225, RUIPIALELE e 1]
OSBRI T8GR A Y . 455 R4S N (2019)
W as A, BV S5 IER JLEA L, DD JLEEAE gL 1]
X iR i T S S I ], 3R] DD JLE BriEl
TR LT AR AR IR 247 4 19 “when” J7 i,
1M - A R BRAE “where” J7 il o 31X 7] B8 -5 Hridl 2% > 1)
FEIRVEA G TR 280l T o AR im), A8 2
IEH LI, /& DD JLEE, 7 Je Mo T 6
PPN IR IR B T RAEMRRN, ERE AT H
gD NG IR TAE RN S M TR i8], R
W41 L I A A Bk B B 1] 1 AR Bk B e e 3
A 2SR
4.2 FIMEFE DD JLEFHIAFE IR ELF

#IAT1ER

TEDCE B, HARiE 00 T 25 e
AR Bk 57 . H A 1) A0 0 T X B2 B (an, 1) A 4K
I P PERAR . PSS A2 M3 55, Bk H Aninl
A HIR Bk PR B ek e, E H bR A B R T A
FRAE VT I G R R TR g A MR R R
oy, [k e Al Bk i B A i A IR kIR B T A, X
S T R g M T R B O 3 BUR (Liu et al., 2015,
2016, 2018; Ma & Li, 2015; Wei et al., 2013; Yan et
al., 2010, 2016), ABFFTLE R LB, FEE Hrial2% > Ik
RGN, CA JLEEAEBTIA) L BB UL B A
M s L Bk ] A IR Bk B K SRR 2
SJWREHIIE 2, CA JLEXH IR GBI, 768
TE — 8 — 2 VS T 5 g YU RS, i i s
JINT R I e g T TR R o e YT
TXMERE, fa T AT B iR b IR Bk e £

AR ERIC LI, HSIEF LML : (1)2%
UL it DD JLEE Bk 8t (9 IR Bk B 25 A i 34
K, AR EEA SR /N T IE R L, 22 IR AL
(38 0 2 AR 3 A A R IR R e AR B N L,
T DD JLE Bk i 0 AR kR B, (EAR SERCR /N T
IEH L, HR¥E E-Z 4 Bk (Reichle et al., 2006),
le] 152 320 i MR Bk 7 B G PRI I R B, A — 2
I IR P RN EY B, BVAGERMER IR BB, B
MK RIBT B . 4 B AWI R A R A, FRIR2E IR
B HG N RES XG0 el i 2 EME, A BT DD JLE#E
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SERCRNC P RAE MR, E A BRBEIRIB B . (R
T DD JLZX] R Bk 15 2 % 18 B S MR ki 7 fig 0 3 2%
FIEH JL# (Freedman, Molholm, Gray, Belyusar, &
Foxe, 2017), FEXF#ria 047 IR Bk S iy 2 A v,
ARERIE F L FE — FF T AT 250 K HIR 9k 0 4 21 i
WY s, BRIER B B/ i 2% 2 OB AR
Ho Q)% 2 AR I B A 72 0 DD JLE Bk A BT
Ta) A IR Bk B P2 I A . R W] DD L
ABBARIEH L —FER T2 2 A 3 hn, A2k
TA]AE I A Ak i T, X Bk ACHT IR A AR B S
A S X AT RS BT AR L T IE R JLEE, DD JLERY
IR AR AR (22 3258, 2019), KRR
INBEURAE rp 2] rp g M1, 43 25 @) v o T8 DA T
VA, S BUATTAE 27 > i X B2 5 ) T I
RGN ZIREZ 5>, TSR TCTE R 2 2 8
2S5 BT TR A I T U YT Ak B AR, DR A 3R
LA HEAE A

5 #Eip

TEARWFFE A PR AT 4518 : (1) DD JLETE
Brilag o v A IR B E A AFTE BRI, RIBEACHT 1] A IR
BRI RS R, R TEL A SRR SR (2)
DD JLE i i 27 > YRR B 7 i~ ~J o IRk 13 1)
REJIAATE BRI, R DD LA BEREAE 25 > YR A 4
2, A BRI T BEAKTIR] Y IR Bk R B R0V 7R R) B Y
SR R TEL
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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
(Academy of Psychology and Behavior, Tianjin Normal University, Tianjin 300074, China)

Abstract

It is reported that, the primary approach 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 of which 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. 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 | 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.

Key words developmental dyslexia; novel word learning; saccade targeting; Chinese reading





