D H2EAR 2013, Vol. 45, No.7, 762-772
Acta Psychologica Sinica

DOI: 10.3724/SP.J.1041.2013.00762

1

(CdemtkeEn AR R, Jba 100871)

1,2 1

CHBEMEMET —n, L3 100816)

WFFE R A 27 ) 22 W b B P48 3 AT 55 R DUTR 6 P e 13 B s JL 3 ) R ooy > ik 7 . F
FEHEET AT LB 5 IR L AR T A RAE 55 . R AR R AT 55 R BRI i ] 1) B2 24 AT 55 b 9 Ao
SRR AR, B R A L B TR A A AT 55 ) A 1 R N ) K T IR P4, e R I ) B 52 2
RAR 55 b gt — 20 Rk BB BB i )L B A S D AE A R R AR T IE R il 4L E, m B4 L E R R AT
55 WY IEAA 3 5 DU P 32 A IR 7 i BT A 35 G o RaRSE SRR W], DUE K R ] 32 R di L A7 A S A R
AR e 7 2] R, K R R AT BETE BE AR B2 b 55 JL S Y D] 1 BE A JRAT Ko

REPERBERERT; FI9Es: ), PR
B842; B844

=]
R ] 2B R FE LB ) RIMIE R, A&
H F7 L 26 55 K DA 3RS BOH B 132 i & A AR T AR
W R BRSPS . WEFERB, DUE L3 A etk
58] B R0 () A A SRR 4%~9% (KDY, TR,
WL, JA A, 1998). B EEREAT AT AE S BOLE AR
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55 748 R P2 (Treisman & Gelade, 1980; Treisman
& Gormican, 1988; Treisman & Souther, 1985), P
HR IR L, BAF5E — B0 F & L RN
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HTERPH RS T HIERHILE R, (HIEE 54
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AT Y o DA UM e T R S AT N
S (0N B 22 T BE S ) H AR R /N, A
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=826, SD=41)%L Iy & = T 1E 7 45 i 41 (M=798, SD=
37 R A o
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JERAEAEGRBG o 782 348 R AT 55 w0 b6 R e v]
RETE Z ML VCFC b i PRI HE . DCHC ST A 90 2 3 H bR
SRR T P B 2 TR B R PR . NEE SRR
I5e) 152 B A5 L B %) RS 40 B S RE ) BEES T OE R LI,
BT LI AATT 5 20 22 (B ) A RE IE B PR . (R T
ARSI A 3 AR, T DA AR TRk hE
e R B bRl R, 2 JE Bk R BRI T R ]
PLT o FTUATE 3 IR, WidlJLE /Y s g i
B REES.

TP B 1 E 3400 83, F(3, 945)=29.40, p<
0.001. 4TI Jy 1, 4, 8 IF, L AR HL A fz 17 I -
VA i 078 Ak, MRS T 16 A6, S
AP Ak A T A S TR AR Y 22 B
F(3, 945)=4.53, p<0.01. i#f — L LI LI, M THAL
WO 1,4, 8, [ e R4 P34 SN KT
IEF PR AR S TP BRI S 16 B, PIZL
NS BN ER T o X —5 R AT LI,
I5e] 152 5 fiek 2L FAOKG 20 23 e 0 LU E R Rl 2 22 A
WHRTPHCE I E] 16 1), X F Wik i, 8RR
FERR 43, RO B R d SR, 2H ] 25 S R i A
XH4RINT o

TR ) E R0 B3, F(2, 945)=493.94, p<

0.001, Uil THLARREE A, HEMMEE ML, A
] 5 TR E N BEAEHA R, F(2, 945)=0.26,
p=0.774, 1WA P A 5 F W3 20 14 5% i 1) B A —
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A (5] 152 1 21 AR S 3] 5 00 4 i 4R [ 7 I
R B L2 () S N R A]

TER PR R P A BN 25, EEAER
52 X 2552 R TR WA R 5 1
DX 1 o TR B4R 2R v U X E AR A T A e A
Wr, AN ERE AN PR VS EE . i7E B Z4 48 RATL 55,
R e B Ol =3 DN S R el s e 7 oL B el 1 B
TIRGANBERIFIVCEL, J7 Rewfi e H AR RS A 7E
TE S 748 AT 55 v 150 132 I 4 L 3 1 fn 1 FR) X T i
SRR AN T RE ) R R B0

FEAS 26 g R B e 0 B[R] AT 4 R
W, WA LR — A0 0 R B R P9 52 A
B2l LB A IE i R 1 5 IE R LE A 2 S EAE
FR A 48 T IR LEE o QSR AR S T EE el e
T 1) B BF ) N 58 U 2R, B )L B2 15 S A7 AE
WRIXEDE? CATWFFERM, B s p i 5 i T 2
f14) 7 BRI T 5 B A R DE (Ahissar et al., 2000;
Hari & Renvall, 2001) ., & F LA RS, FRATE =
A A I P S BRI B ) Y B A R, DUE
NREEAE Bl st (B) A I 0, D) B2 e A )L B S T A7 A
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A ST 1) S AR R LI AR R, O SR g
4 SR B R AR T s, el R AN BRI ] Y A2
FA AR, AR Sy BRI s ] ) 52 2 R, S R N
HELIN AT, LI N R SR R . ARSI A
T U, R
41 KWHZE
411 #Hik

PR S
4.1.2 KIG#RIFNEE

PR AR R 52 50—
413 XEREF

Je 2 250 msyEML AL, A5 5E 300 ms, #E4E
A, TE RO R RS B AR R
(]2 500 ms, B EBEEZ G, R %
PR AN, ELREUE AN BRI, SR AT T,
A BCA H bR e 07 B
42 ZLREREHH

AR SZ Iy 3 B OCTE N A R A AL ) 25 5% XF P
LD S B TR R AT 2(4LE)) < 3(T LA ALEE)
xA(T AR EE MG 7 2250, 2R LW, A
() P10y 2 305 1 k3 o) 3 R A LB (M=8.33%, SD=
3.99%) (1) S5 7 s i B I 2 v T OE R s i 41 L 3
(M=4.17%, SD=2.25%), F(1, 176)=20.83, p<0.001.

TP B 0 £ AN i, F(2, 176)=35.55, p<
0.001. #iH5THBERNLEMEHRE, F2, 176)=
7.77, p<0.01, ALV 3BT KB, 5T HofE LA
FE 2 B (p<0.01), P41 AY IE B R AT I 35 1 25 5
MY T PR B Al sk, WAL A 22 5% i AR & T
(p>0.1), XA RBE S7ERE R RER ) P8 T
BFAINGA G, TR e if, W
TR T WA AR, JUHOR TR o SR A A,
AT RAENGRCER . M TR E & i, hFE
T ZORG AN AT, T AR R 25 8/ o

RIS ] FsF ] fr 48 2% S0 30 SR Bl il 7E A BRAE B Y
1O AT R AW, Bel SRR 2 A R R R T
FIEF PG4, v fE 2R B BB R A & 50 n T A
Srf, BB RS )L A7 AE— R 1Y R

5 WIS NS KR

N T B P RN ST S B R RE IR R, K
AT R EAE R A SOV | IE SR AR R 9547 T A

KT o 25 I R 3T A8 2R A S B 5 R R A A
KA H9-0.278 (p=0.264), i W] faj 4L 2R 5 Bl L g
ZIRRIFAEE . 7ok, BREIET ]2 448 R AT
% IE# R 5IH PR AYA OC 0.618 (p <0.01), FHIR
il ] 1) Fr 98 2R B8 ) 5 B 132 A A DG B 3
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R, R AR A ) R A R A ) K TR
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T, HREIEHUCE . 7ERE AN TAT 559, 4 H frifil
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HOb IS, gl e R B, REHITER R
L, BB RZRUE, gl sedE T IER B .
AR 248 AT 55 ARG 40 Tl R vpr, e 132 i A4
JLE R EAL T Z W AR T E B R, R s
IR 2 BTG T 7E ] B AT 5 b, AR AT
FEAn T, e HR AR AS B B R, [l 52
A R WME, 51—, ERRRINME
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e B T IR R AT 5 B8 (Ashbridge, Walsh, &
Cowey, 1997), [ iEpafid LB AL T R I RS
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R AL 55 b, AR S5 2 AT LAY, X oe
PR S MR I R BAIK, Pl a2 )L % 5 1
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R, TR RAT 55 h i 22 L, 78 e
BE L BBRIERN R R 2E, X nT BRI T
Bl 51 Y (Casco, Tressoldi, & Dellantonio, 1998).
WAk, FEAL S 5 B B A A A R v, T 003 2
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BRI, A PR A AR T 0 B R R
G FNIE YA B L L A, DA TR S A RO S 15
285 I N3 B E — 25 EA RS AN T, ) e PR A AR ]
REAEFE BT D08 %4 0 5 3850 0 o 3 o T e
F (Pammer & Vidyasagar, 2005), % B3 FErs i 7,
GBS R G = N VA i e SR =R a7
(Vidyasagar & Pammer, 2010), Jf EL75 05 i A7)
A7 F BB 5 AN [F] D7 T A 2 30 R HE AR &
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I5e] 152 W Ak ) L B 7R 52 2 48 R AT 55 v fin T TR X Y i A
S B A AR, 5L i 2 R B L
RIXE , g ) T80 e A A e S () R TR OE A
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Valdois, 2007; Facoetti, Paganoni, Turatto, Marzola,
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W R By B S e R B O g AR, G
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(Vidyasagar, 1999; Vidyasagar & Pammer, 1999), #i
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Abstract

As to the origin and mechanisms of developmental dyslexia, nonlinguistic framework proposes that the
phonological and other deficits at the linguistic level may stem from more fundamental deficits in sensory
information processing, including acoustic-auditory and auditory temporal processing and visual perceptual
processing. Previous studies have shown that visual perceptual deficits of dyslexic children may stem from the
deficit in processing more basic visual attributes, as basic visual features are fundamental to higher-level visual
processing. Perceptual learning is the improvement of perceptual performance as a function of training (Gibson,
1969), which has been found in various visual tasks involving basic visual features. Here, using visual searching
tasks, the main purpose of the present study was to investigate to what extent dyslexic children would show
deficits in perceptual processing and learning and whether these deficits are related to their performance in
linguistic tasks.

Eighteen participants, 9 with dyslexia, 9 chronological age- and nonverbal 1Q-matched control children,
were screened from a large pool of studentsin 3, 4, 5 grades with the standardized Chinese written vocabulary
test, the reading fluency test and the Raven's Standard Progressive Matrices test. We tested 9 children in
dyslexia group and 9 age-matched children in control group with a parallel search task, a serial search task and a
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serial search task in restricted time. Study 1 utilized a parallel searching task to examine whether there is a
deficit in the basic searching processing and learning in dyslexia group. Study 2 used a serial searching task to
explore whether there is a deficit in more complex searching processing and learning. Study 3 adopted a serial
searching task with restricted time to investigate whether the ability of serial searching processing will be
affected by the restricted time.

The results showed that there was no difference between dyslexics and control children in parallel
searching task, however, children with dyslexia had significantly longer reaction time than normal children to
retrieve the target stimuli in serial searching processing. In addition, the searching accuracy was significantly
lower for children with dyslexia than for control group in serial searching task with restricted time. Moreover,
the searching accuracy in the serial searching task with restricted time was significantly correlated with the
performance of the standardized written vocabulary test.

These results showed that Chinese developmental dyslexia has deficits in perceptual processing and
learning in serial searching process, suggesting that the deficits may underlie the development of Chinese
reading skill to some extent.

Key words developmental dyslexia; perceptual learning; visual search



