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& R IEER B S N TEEREMEHLH]

(" E BB AT AR T R S 3 2 o RN B O B IT BT IR R S 2 ) IMERFSE G, dEET 100101)
CALRHE B IR B E AA WG, db5 100120) (¢ EBERE KOS R, 65 100049)

W E ARAMAGRARFIBRNIZLANZ — PEYAiMMiAl. BREMADEIHNLE. $5
5%k A B, AEERETETERAEBEmIErG., ETHER, MiERAEPEHBEANESERE
E.HRERAIFALE S AT 0. ERAGER, BAREALLIN, RiEEREHEmT8EEFH LR
EFH), AAFHEEHREARELEMEREFTA L. BAME, WkERY P$EEIE P FHE LK QIE
BB A, 12FH 5EH%BOHERNREDPAT LT AL RN, G2 HAERE, A TFEES, $5
50X FEREY LAHRE, REREEROBFRATEAFLREFEGTETERBERZHT,
FEIA K RMAIEER, XE; B,

HEKES  Bs42

B R ARG B M S MR E TR,  FRDORILEREERNRERDIRBET
XA EAE S R R E AT . R, —#4  28.15% (Tan, Xu, Chang, & Siok, 2013), £HIMIH
AR ED A Ay 32 300 D) 152 I 4 19 RIS i T U E R e 152 P i A2 R K BT . A F TR A
B2, &ML SEES (developmental dyslexia)/g 8 I DR AR R AR R AR 25 5, — 7 TR T RE S U
BOIER, A VFEHF A, B R B G AR I AT BEAG I s AN IR 1 & A=
5 AR BT A A, A B 32 KO 2R T AR o Jphh—TJr T, AN S Wb R 2 A AN [
PRI LA AP 1 — P ] B o B 152 R A — B 2 AR R R AR IR 2 (1996) 2R FH IR st & L5 A
Tl ELA ph 28 L W 2 BRI R R RS, N 291 —HUE SRS T AR E AR, e, Rk
P B R R S 22l ot & g, 3o Xk A4 11 1 -9 4 A ST BR A 32 B U CRE AR AE I 52 0 451
4 AT A SR M R R AR T T A ™ Y R un, Tan F£(2013)48 H, DUE I RMEZ AR KR

S, PG, DFE SO B R R A R BT, ATRE SRR R A A DG, R
5%~17.5% (Shaywitz, 1998), HRIEIR AL E Lk, T BB A TR T B0 3 R M R AR R
BN J5 AF 907 24 18] B2 K P PR AS bm o 22, UL ) Tho R, 1 5 A 0w HL I LB IE Y — B
BRI & A N 4.55% AR I A — 20 Lk, B DR BE Y AR 2 G R R T
le] 132 B St AR T 4 A B 4 4 A1 IR 3 10% 19 43 K0 FEZ —,

I HLAR T e L 5 T 0% ] 1352 o 45 7 A oA 22, KT B AT i s, A LU JLR AR [R] 3 30
DIBUE B BB AT & R 8 7.96% (KR, sk, Al DIBEEREENE I, 5 & 6 R g 6e ) s
B, FE, W, 1996). A —IAE LA B e 2 S50 ] 132 e 1] 152 PR HE 9 % 00 TR 3R (Goswami,
TL AR SN RAIAES RN BN, =2 2011); 2)— MR A0 sk b BEIRIA 1R 2 sk
B H R AMER B, BT A (10 8RN 0 T B A
S 2R 1 R A A EL S SR o A, A A A i 3
Wk H$1: 2019-03-01 SIA R, 15 TS B 0 %) R DR 4 D T e S0 g 2 i )
* [H K H KRB F 4 (31800954) Fil [H F AL & Bl # K 4 e R o R Sh S N T, AT T

(19BTQO41)¥ Bl g i \ N
SR B4, E-mail: yangyang@psych.ac.cn AR B ALSE 0 T R XE(Stein, Richardson, & Fowler,
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2000); 3)/IN i Gk 5 2 D0 B 2 DR HIL I %) # 5 A
BT B BRI, A/ NI RER S T i
SRS A SR, DS ECREFHRE S P
HAFZ I I TR, 25 BE i (Nicolson,
Fawcett, & Dean, 2001),

WFFE IR, el TR A AL B0 L 1) 132 PRI X
IS A AE B S 8PS B9 ] 81(Berninger, Nielsen,
Abbott, Wijsman, & Raskind, 2008; Kalindi et al.,
2015; Kandel, Lassus-Sangosse, Grosjacques, & Perret,
2017; Lam, Au, Leung, & Li-Tsang, 2011; Martlew,
1992; McBride-Chang, Chung, & Tong, 2011; Sumner,
Connelly, & Barnett, 2013; Sumner, Connelly, &
Barnett, 2014), MMiH., A3 4H 4 Lo i e 152 e fcg 2 L
ZIRF T HERERAIZERMENicolson & Fawcett,
2011), HRAE /NI BERIE, /NN BR R FT BE I i 5 s
SELA I TR MBS MG MBS
WE A BEIENA, BE RS, gk
B 218 L5 FIE W H 4 VE  (Bonin, Peereman,
& Fayol, 2001), {4, i E2REfs 455 n] 8] g
W5 R B A AHG . R, XREEEeHE RS
IFa) 250 1) AT 5 A7 B T PR 5 B 32 B A SO LR, ki
TEAHRLIERA T 58, AR 2 /2 4% Y H A (Berninger
et al., 2008),

1 PBEXRAIZHIF

FBEW R —RINERMET . INMS5E30
Tish. )7 X b, BERL b dead 72 5 51
i FEPIAN S (Purcell, Turkeltaub, Eden, & Rapp,
2011), Hr, g B EEATRFIEREL,
WS . TS RURRIERIE I T,
5o R TR 38 L4 TRV 5 S TRV 4508
V38 B 48 BB A BHE A SR AR rh $2 BUE IR, 1R
FHFE G R A0 o T S 18] 7038 B e 2 T IE & X
NEAEI, S ERECE B, SRS WOE A N 1 FI AR
B, VB FAFE B R S IG5 R 19 Jin T.(Afonso, Suérez-
Coalla, & Cuetos, 2015), #MNEEFEMF R Eizs)
T, WRFRE N mE ST, WG &
W, BEWERMEZANNX, GEFZaX .5
Tt BT BUE R ERAR ED LN . Hor, 2200
R[5 HF . # WA [/ 75 ol AR
FIE B (Planton, Jucla, Roux, & Démonet, 2013;
Purcell et al., 2011), i M&R Bl T PN 74 /10 -
/N5 /N B 545 5 4 EZ 2l i T.(Planton et al.,

2013).

FEHREMXREY . Wm0 MA s
a8, BESEEWNA SN SRE, WkE
LRI T80 o B2 b AR B2 118 4w A B
TSR, 0B S W EOAE UE SR B
WIS A B CE R, JUSCF, BRI TS, 2012).
AHOCAFSE B, iRl iE 155 A 9 1 5 TR )
(Burt & Tate, 2002)F15=JE #| Wi (Holmes & Carruthers,
1998) (1 s A ¢, WH, HE 50iEmMEm
O TE /N FE AN [F AR QR A7 7E (Abbott, Berninger, &
Fayol, 2010), YIZrBFoEaE—L kM, MHILFTFE
M BZ AT, 5 %> BEAEIRAT T 41 B 352
HE f1(Cao et al., 2013; Longcamp, Zerbato-Poudou,
& Velay, 2005). —MTHER, F5 55 XAH
[ BRI I TR, B, BTS2 6e
5 5 Bl ST v B Y OE VR RAE, DA 3 ) 5t
SRR IEF R . IEH ARSI R S
T iX— W5 (Rapp & Lipka, 2011), i, HEEmEIE
YR {4 (functional magnetic resonance imaging, fMRI)
W R, A —dH Wl 58 B 5 5 B 3T 55 0,
G TRIE X (Visual Word Form Area, VWFA){F-1E
KB AL RIS (Purcell, Jiang, & Eden, 2017; Rapp
& Lipka, 2011), {H32, B A BF5EEHIE I,
VWFA  FA [ 5 AL 703100 o Bl 32 5 B 5L, 3R
Bl 12 5 455 AR 0 i DX RT BB J2: 43 25 14 (Baldo
et al., 2018; Purcell, Shea, & Rapp, 2014), K t;, 1F
FILRIEERT SR ETWES S48, AfFik
—RASE . 1 —RMS A, TS 4T R
TE W SCF 12 31012 5 3RAE, AT AR 32F L 5 305
FIR o A M AR 5 1 R I S R — 1Bk
EF RGN R T, BEMEWEZ IR X BR
B 2 M 1S (Nakamura et al., 2012), 3T 45—
K2 5k 3 i (Transcranial Magnetic Stimulation)
FARBIBEFE R, T HPEHTE 3h XK 07 % B kil i
5F5 4R Wr i 5N R, 18 B A2 3l XK
WAL U S R e B LB VE A . iR 5T A
PR G R B A B SE T 55 B 1 ) g X FE B s n
T+ i1E FH (Pattamadilok, Ponz, Planton, & Bonnard,
2016).

ETHEHRENNTERR, 72K CF
Rauh, HRRFE IR T RS E S L
BRBARRFET, 12 TR i i 3K — £ B ok B it 1)
BRRERG AL, T & X R B IE T S o
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2 BIEXFRIEREEHNPEMLMR

2.1 1THAMR
2.1.1 JLEFIEEBAR

—JGUE X e i B 1 B A L 2 B B R B,

AH Lo R AR i s i A L2, ) e WA ) L 28 76 3R] 15 T
E5RTYEPWHEERFEER, BEREE
%, SRPFEK PRI, RS ILE
HEFAIENHEETEE, XRY, FEEGN T
5 TR M 2 — b 5 5] 152 B A AR B 4 G 1Y BE T B pE,
AL E B 5 58 01 & B 5 5 200 (Martlew,
1992), JELE—IWITE R 5 B4 | AR E S
A5 AR SO 8 A5 AN [/ AKCE B9 I TAE 45, 48R i
EERILERERARENE AR, Hri, 78
PEEGHEART R B KT 1.1 DhrifE2, A6
HWELT 1.03 M, MASEET 14
PRiE2E . BIHGHTE— LRI, FERGESI
il 58 7 2 TR (8] 52 P A ) L 2 7 R 4% R 45t 19 0k ST
AR, T — A A R A2 B T 6E ) AS R A 57 T
W ) 2 bR AT L2 A BB AR SO ST . XU, [
e 15 14 5 5 i AN 2 PR SR 1 F 4832 s Tk b
FIr 5 2((Berninger et al., 2008), RE XM T HERR T
FHRZHEMATFHER, HEHLRHNYTES 54
E{E45W R T ERE L W —is shi i 518 g
AN TS . RS )L 55 i T8
RAETEMEAST Sy, MATERE

R B B AR S LA, (AR FRATT X ) 35
RSN TERNERTRENRA. BT HE
iz g B AT R AR AR, AT LA EEIRI . s
BTAS | FFLE I (] 5 450 ) B 5 2 dE bR . i,
Sumner 45 (2013) L3 T 9 SC R bR AS )L 2 5 R4
BAFE P E AR F A ILEAE T BE 5 B5E
X WG, FEBEAS R, BRILER I
BESRN P % 225 9 SO B, A TIRR ] 1 405,
HEREEES T, ZoRIILERBERN EEE
H—R e, BFRIFRS 15 4340, teabh, @il T
= ILEBME e S, SR LB, R IL
BAEFTRE 5 SRR LR 4E 45 )
MR R 2, HERER, 055K
ERATE IS o, =HILEERN TR
HEHEESTREMESH TMEAREET ., X8
B, Doz Re i L35 ) 15 5 B v R kA AE B 5l
IBFIER B, AR K ATES S A TB Bt (Sumner

et al., 2013). AEHRIBEIECPHBEINNHERE
M EEIAE | BB S LN T4F), Sumner
Q014K THFI S ARS8 T 93 3
BILEMBE M T, REM, FIEESILELL
[ A 0 4 T 2 5 55 e A8 B /D Rl DY 8 A
WHEZ, BIWRHERIARENAEL, &
PEREE D, BT AR, P55 B5hg
RS A B DRl 132 P i L 2E B 5 77 AR St 76% 11
A7 5 (Sumner et al., 2014), 4k, Kandel %(2017)
KRB Frge it | . AR5 AR B S TR bR,
ZAE T IR R R ILE . BERESILE SIES
ILEEYE Hin 5808 R R, SRk, H
kiR )LE S S RS L e LE R
SR P IE I R My, BB AR LA RS
ANFILIN TR ) B S L A S R 0 g 2, T HLX
PR ILIERILEE R, tbok, 7ERR DS EHR
WHL L, BRI R L 22 3 T O A TR
RN F 5 @725 5 E R LEE R,
EH NN, DA L3 55 iz s T8tk 2t
T His g G b B DR s KT R B
(Kandel et al., 2017). HB4, JLEE KB i3 B i 1
PERMESASHEILEL T 5238 M E R
& A AR WE 7 — T RO () 32 i il )L 22 1Y R Jie
HRELT X R, 450 R, 5 FAF
LA, = AEGAY DY 2 R AT L 3 AR T S 45 B
ZER A R LI IR] A TR . — B0 — B BT R
PRAL BR B S, BRI A IR, I AT ] 3 B
BILE BE G R RAAE B S A —Z0iE S5,
ABRURE . RNy, X BT B A )L 2
FE AN R AF % B B BT AN [RD T 2 19 1F 57 5 58 35
B« ARAF 9% e (2 B A5 ) L 2 A T V3 5 0 1l V5
BEARAEAE R ME, TN i 4T 2 B 52 b 4 L2 T e R AE
b)Y [ R B R YE (Angelelli, Notarnicola, Judica,
Zoccolotti, & Luzzatti, 2010), _[idBFFE4s REER,
8] S AR L EE 1 15 S IRE T B = ZE R b it AR
I IEEEPGE . HERR IR R B

[FIB, AR5 e T R pe g 5 5 4
BENEREE . — IS LA T B R B S L
(B /BB BERT)5 R AR 1 4 4L ZE A [F]32 30
HE(HRBE vs. RS 50 E(FEIRK vs.
FU/ NG T RS st 25REM, FER
W RKFERSET, PR JLE e LE
TEHEEEE, HEEAABSREST, Wik
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B SRR 25T MANFREBE 5 L,
EARRZENZMT, BikpEmIL#ErZ FE8RE
M RS E, WO BERE S IR EE R/ By A2 1k
AT, 2R A, AL PSRN
B R A LA TR By m N RIRE A £
(Pagliarini et al., 2015), ZAF5H, FIRELN T
A5 B To 22 7 o X R, IR (12 B
FAE— W TR 4l s Bl A AR Bk G, (H)2
Al REAE T 5 1 S0 E S R A AE e 1k 028 Bl n Tk
B o s e dif L 2E 5 5 58 3 i AR M AT e S bk
MBS ERNSE, 5/0MEHESLR A 9% (Nicolson
etal., 2001). fHHA, XIWFFAU—T0, B pE
LB B E SN AR LA T s 7 2t —25
HEL
2.1.2 BRFFIRERHR

Rifi 75 I\ 5542 Bl 18 7 10 R TR U, AT 1) 52
WA R A A AE TS N Lk G 7 BARIIE
W ? BRI, AR B 2 A AT A e AE R
FE WA N S8 AR SO 55, S IR EPFS f iR,
WG EBRTIES A, mH, X5 5E
HARHEHEREER. ME 58 FHESFREK
RS H AU TIRE T2 E(Connelly, Campbell,
MacLean, & Barnes, 2006; Gregg, Coleman, Davis,
& Chalk, 2007). AR EM, 5RIPFEAKT-FH
AL, BUAF R RS B EESUE S A &
L PG EE R T £ (Connelly et al., 2006), [iRHFST
VIR AR AR, ARMESE 2 HERR vk L 3R AR
WHEENZW, TR E 589 5EE
%, RN —BOPE L RS R S e R A
£, RGWE T HUAF B 3RS AR R K A
EINT, 258K, MRS AR TRk
(i) £ [i1) B LA R A5 2 B[] 45 5 TED A LA 20 25 0 X
FW, BUAR [ 1 B 3 A 15 0 TR 8 kAT A A
Bl (Afonso et al., 2015), JRAF Fa] is2 B % A B 5
W, ) S B A I 5 S G B O AN BE B A LA A R
KA, Bzl T+ 5 0E,
2.1.3 ITAMRNE

TR R, IFBE . NEERE RS2 A
Kb, ANFPRE ST R G 0 R S R AR
PGB E I T EME, A B SRR GEEE . (R
SV EEZA T, R, R RS JLE
SRR 5 Bba, (HORRAER AT A R
R — 2 F o FWAFERILE S B SR i

A, A B R T AR R BLAS S D B
(Afonso et al., 2015; Angelelli et al., 2010), [F]HT,
PIAEWFSE & 0 24 v e 55 9 1E 55 E 38 Uy T,
I 1 7 30 3 o ) 2 B 1 5 55 T e o ) e
B o AEXFIT X 55 A0 A A T A A
AR =, v XA o e 152 I B 7 S 5 A7 7E B 5 SN A
T AR G B o 3 X AR I ALY R R, — T, FER
)T B E ST, ARXEARRR Ak S SRR
RS A T 43 5 R A R S B TR Ay o R, [
T RS 0B 30 5 T Y S 7R A RN LA AT
% Pl REREIE 35 1 (Kandel et al., 2017). %5 —J7 Ifi
HEABEFE vt iz gl T 0 2 R A Al 7 /32 3))
MEAT 45 (Connelly et al., 2006; Sumner et al., 2013),
1M1 55 13z g 8o T e — Bl S Az sl
T, e Yz Bl J0 2 v b D) 5 R R R 1Y
TFHRBEIIN L o B X 3 8 i) B — b g ey 2,
KB RRIT %k, lxtis s B R #Rg ok
HE— 2075 G2 b 2 B A 43 5 AN A ok B BB . B,
Pagliarini % (2015)F 41 XL IR T HE HEFE 5
R . SEESEAY R, AT WS R A SN I B
RGN TALIEIR, RAMESE 2008 5 X Fh ik gk
T B bR Sz shd R . Im TR
W, BEW PR SGNE SRR E T, T
177632 HAE FH (Kandel & Perret, 2015; Roux,
MckeefT, Grosjacques, Afonso, & Kandel, 2013), iX
BEWHE, BEzhEir ] W 1 b gk B
TG o SRS 9T T BE T 7% R T 0 U
W Jrik, tan, AR R, G HLE Y
SR B IR s s oy, k20 BTG g 5 40
JE B3 B 2 W A 45 5 R R AR
2.2 FERERBSMIEIRR
FEE-HERNT, AEMHE/EST R
AN TR B I 53, i B 5 B A ) 5 5 T ke T
RE R AAEHEA BFH LI TR BL . A7 905848
T R R EME 2 E R, AR
A R IX BeAT R R IFT 5 popL o Il AR 5T
AT LA DT B 7 52 5 10 4% 32 6 55 ) 35 463 71 ] 52 o
P55 BB R 2R, — T AR B B AR T
WA LE . RS EAIILESERIILERS
A 2K B i 2 i 5 45 #9 7% B2 (Richards et al., 2015),
WD REE A R R, EFHBE SPHEESH,
e 152 e Ak J L B A 00 38— A X5 /08 i 114 ) B 32 422 1
[ AF I 42 I 20 L S s, R ERERILE RS
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BETTRE SR S X 5ie s X #E R X,
[FBF, fEBEEES T, A kIR RS L
EHERAEREE LNES, BEERARE
Fefg JLE bR AR TR DI Re N4, 8
o DZEMGERA 522 MAG 8 R X Z2 A0 B
J2 LA B U /I i £ 32 422 5 2) A A A2 i 5 4 )
G 1) 2 425 3) ZE AR 1 = X S 22 TR /i, 2200
PR B 2 LA BRI i i 2 . A, B HK &
1% (diffusion tensor imaging, DTI)/#fr & B, [
DepEig)LE S 5 R LI [ B R AT
ERFEES . XU, REREmEEHESHESR
TR AT AT R R IAR L, {H PR S A 1
P EA RS R 2L . X —MFRE RIER T
I52) 152 B A 5 55 0 T i A Ik ALl (Richards et all.,
2015), SR, ZREREORMIBRG], EEH AR
W15 15 5 TR ML R BIF 58 R A — T3

HET, AR A W EN X M b 25 52 5] 152 P i
g 5 A0 E T R B A R A DL . (R, DUAERE
sEbeR, B5 5 EES BT ARV KO R IR N
TG #LE] (Purcell et al., 2017), Ik, FIEHIWAT
55 T I SR B IO 5 M A K, T R ) 4 4R
N T R RS S A R R 8 1k SR A L
il (van der Mark et al., 2009; van der Mark et al.,
2011), %40, van der Mark 25(2009)%& B, [5] 35 &
fit )L 7 Gkt = M 52 3] JE X (visual word form area,
VWFA) AT 2 J5 1 BUPE RS B A8 fE(van der Mark
et al., 2009), X7 1 3 FEAT & I R ALK
PRI BRI KB, AH LGS E R L3, [k
% JLE VWFA X3 550T FATR /N 7 20
55, 3 7T B SR T SO 3 R A A A TR SR IO T
(L ) T A 22 LR (van der Mark et al., 2011), 3
—WAFSE R B, R A L 3 A 58 P S HI WA
55 B, 22 M — R X0 3 2 L R) 4F o s i 40 L
W2, e i A ) L2 T ik S R S T
JE 2N B % #2238 % (Berninger, Richards, & Abbott,
2015), WEFEEME, REDS AWES R
KEFIREEOIN T, (B2, SEIHWHEESH
L, PFE FIWE S AT, FIRERIIA
AR R S L BEAAERRER. Bk, %
B O 5 3500 52 R 15 3 15 55 0 T TR 1 LA e
W TFBE— P BT P EIRET B 5 R s pe i 1)
Ehn T s gblm, LIEREIE b BN IEE

Zi LTk, REALHIOE SRR T b R RS

AR N I 5 B R G X BT [ SR X ) D) fig
BN 5% (Richards et al., 2015), 3CHFT {0
W /NREIS B . e, S dsr NS RE
BFAIX —1T R IR R, 0 o A B /N I e B n
] S S5 R L B A S PRI SR AL T S IR o HR,
I52] 352 B A 5 55 G5l 5 %) o 2 AL T 5T A T 1 2R B R
FE I T ARYAS R A355 0 2 8 78 % g 6 2R
AVERE oI5 5T 2 I DX A5 R 2 1 o
TR AR T 1) 132 B 4 15 5 0 T 360 o 1 fiki T fig 5
A FERE, a7 e 1 A BN TR G & AR B
B SR, ORI B AR 5 N T Y
WFIETr o 24T, 55 AR AT 7T H AR W e 3,
5 N a4 e 25 F-5 A % i H (Planton, Longcamp,
Péran, Démonet, & Jucla, 2017; Tam, Churchill,
Strother, & Graham, 2011), A#Esh [ FEAHE
Jik AR TR T T AR S HE

3 SVIBRZESESMIMR

31 XFEEEHS
WESHEXLFHAIEERER, Bk, T
ELA IR L BERRAE o U A 45 H BA T AL 4G 22 i)
M 35 R o BT /N ES LT, (55
5 mEmA K, WEEEMETES A KT,
AR T AR AR, A RS iR TR R 25 GRS
H A T, BRI S5 A 2 5 4%
HR, WFMIE-EXNRRE L, 5HFLFEA
[, & R DUE A & AL, — AN DU N — A
B, WHMNETOESERA)RA KLY 1300 4,
{E2 % IR R GE LA RAH 5000 4T
J, 1984), FrLA, DUETFEE KRR &5, XLk
F&E FAH T, ARFIETEARME, B
THEENE-FX LR TR R T F
FEEIN T AR, Fln, WFEAES 0N
S (S FRAR), HAGEIE k518 s T8 44 5 i
I 7 F B SCF H Y 74k (Damian & Qu, 2017;
Han, Zhang, Shu, & Bi, 2007; Zhang & Feng, 2017),
IR KB, S5PE CFAR, 755 — ML FE
W5 RS ROk KR, RIS, FIBEAK, &
1£,1999) AR A B, WHEHEMB XS
PEESCFHF BN, WA ETZE X 20
TP s / T0 L8 ZE MR a3 Rtk w5 4
INIAE X R, o K — S R X, tedn, A
BB W RA M, X530 F = 540 F I8 FHE
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14 X (Cao & Perfetti, 2016; Cao et al., 2013; Yang et
al., 2018; Yang et al., 2019), Itoh, EHE AP
SCHG N TR &, PUFAR S R v e 4 ]
7% 5 (Cao & Perfetti, 2016).
32 NFEEHHEEXR

HY T 5 4 B R E DL BT — 8 X g 6
R, BPEHCH TNFIFWZEOERE, WDHER
B2RE 1345 5 K e 2 L H F (Cao et al., 2013; Tan,
Spinks, Eden, Perfetti, & Siok, 2005; Wang, McBride-
Chang, & Chan, 2014), 5, JLEALI2ES
AN ARDRE DU i b7 R e 2 B 5 BT (8 S R,
PR X BB E PRI G — DR TR FIE .
X AR R AR AR - IE R R T, T LA
HEIEF R A, I HS B L e —& -
N ZE A AR, de 2 e i i A IR B e
CRMERGE . XDOEREILENBIR KA, 7EHE
Fr T HEMXEREWE, WHEDE #RE5UE
515268 11 .2 A0 C(Tan et al., 2005; Ying, Mcbride-
Chang, & Chan, 2014), X} 3% 15 & BT HIE
52, AXF T AR & BT H, T E
10 T - i 15 B 9 i R 34 2% S WL (Cao et al,
2013; Guan, Perfetti, & Meng, 2015), W55k & I,
AR DA E FT, BT IS 3 K E R
I, T8 B0 B 32 RO e 5] E F(Tan et al.,
2013), % THE 5N FETXRR, HFRDER
T2 WA 19 5 5 0 T e e HG ) 5 TR YOG R
X DT ) 132 B A 1 12 W 5 T R B E B
B F1EH .
3.3 BRARRERBEEMIME
3.3.1 ITAMR

HAT, DU B 2B A A 32 2 A RN BB v R T
G — I & I T 5RBE (Cao et al., 2017; Su et
al., 2018). IEFIN T.8tFH(Ho, Chan, Lee, Tsang,
& Luan, 2004; Liu et al., 2012)5iHZE &N EHG
(Liu et al., 2013; Shu, McBride-Chang, Wu, & Liu,
2006) 0 2& DUHR R 32 it L2 BB AT R, 1
AWFFEEAR W, DU RGBS /DS RXE ]
fiE Lb 7 13 (R M A< B B 4 ™ 5 (Leong, Cheng, &
Lam, 2000). 7 11 E A s X, RS2 112 Bibs
TS T 5 R ME(Education Department of
HKSAR, 2002),

o T RS X — IR A SE(N = 1235)
AN, DUE BT LT 51550 WL TR B4

(Chan, Ho, Tsang, Lee, & Chung, 2006), % —IiHf
FEHLER T EF LXK 2~6 -4 0 2R LE S
[ AE P A P15 LS. 45 R R, AL
IE®ILE, A FEG R DUE RS L E R
B EEEE . MR AR, RS
KHE AR Z SR M DUF15 B3 B 5 e
PEXT AN [ AF 2% e 152 e ik L 28 1Y) IX 3 BE ik 70%
EF I, P ILE RS B RS Es S
B ICAZ BB S 2 (Lam et al., 2011), {H&,
McBride-Chang Z5(2011)ik N, RN FoliE #G&
EIEAE N 15 Mok, #0223 32 3 48 50 1) 5%
e, R, DR LESEHA RSN T 2R,
AT RE5 WA BH AR R G, hiEHx — K
#, McBride-Chang Z£(2011)% & L F4HHE N
BEME SR, 15 =R/ I SCFEAF (i
B R T 5 A A R TR ) W B S BE 8 AR 47 b IX 3 UG
FEl AT L 5 IER L#E . xR, HEREIE
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Writing deficits in developmental dyslexia and its neural mechanisms
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Abstract: Developmental dyslexia is a major type of learning disability that severely hinders the
development of cognitive, emotional and social adaptability. Writing is closely related to reading, and
individuals with dyslexia usually show writing difficulties. At the behavioral level, dyslexic individuals
exhibit impairments in writing quality and speed and take longer more pauses. At the neural level,
neuroimaging studies have demonstrated that dyslexic individuals show altered functional activation in
visual word regions and altered functional and structural connectivity between linguistic and motor regions.
Generally, convergent evidence points to the impairment of orthographic access in dyslexic individuals
during writing, but it remains unknown whether they also have difficulty in orthographic-motor
transformation and motor execution. Writing is more strongly related to reading in Chinese than in
alphabetic languages. The study of writing deficits would have value for developing unique diagnosis and
treatment strategies for Chinese dyslexia.

Key words: developmental dyslexia; Chinese; writing; neural mechanisms





