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CTHMARFOBER, TR 215123)  CHFHEPICRFALDHER, FiHk)
CAERUIRYE K 2F O H24 B, Jbat 100875)

W55 IR M — b i A R R Y LB ) B AG B R o S0 7 4 S I 4 B R ) A1 2 i ) 1T 55 TR e
ILHFICACICK B SEN o S5 5 2 i 0 Wi 55 TROE JL 3 A9 IR AC A2 st A B s i, (HL) B

BALHE T IER JLERN T IC I ST,

5 Z A%, SR gt xf iE &L E M TR LIRS W, (2

B AR T WS R LB IR N S . BRI, ET REUR T 4R A% N TR B, W] REVR T IR RAE R4

kB
WS WRIXE, S i S
B842

A&

Wr 5 R X (spelling difficulties) = 2 B8 7E A
I5e) B A S PSR, B TR R R R BULE
FiE PG R e o & 2 M (46 0k 5L B S
M R RE S Z M), EERINPIE EE 5 T E
W (R 1KCP)LERN IS . S RMEAZEH T
BEAY . BRSSO AR R8T R, BT, 3
IR L R | A SN I B &G R A 2 $E /0 (1ICD-10)
DF AR LT, TEFIE T i B e AR Y818 &
PEIFIRAS, Wik, BRI A spelling
difficulty &3 W 5 RXE, 1A 2 P05 R XE (5K
e, XU, RULIE, B, 2RI, 2006; 45 3L,
TT, XU, #aih, S4E, 2009a; XL, 7T,
XU, W 250, 2009b; #XL, TTF, XIFASF, ™
=, Wi th, 2008a; AL, 7T, XUHF, WA
1, 2008b). W PR XME L AR s B 3 S R4
MW s M &is e . PP AR, DUEVTS RXYELE
JLEE A R AR B 5% (W, T 7, XAT,
W 4i 1, 2009b).

Wr 5 RIE L AR AR fi e, FIB ™ AETE
= ME . AR 9 X3 8 BE IS (double-route theory)

I H 45: 2009-07-08

(Caramazza, Miceli, Villa, & Romani, 1987), FEr=
AR IR AR, — AP R BT O R i
FIERAE, F5—MORAR IS IR S N, i o
T LA N T 7= A AR R B ME3RTE o X 318 5 ga] (1) =
e, AR AT DS B SR R e ), (H 2, jxak
BN 2 A8 B 4% Y, Hanna, Hanna il Hodges %5
A(1966)7F 17000 4~ HLin]H, % J th 2000 4~ TE
XA, 3 B SR LB 1 S S e A — e R A ]
W, R AR IE R AE (Aidinis, 1998) o #H b i,
YEWT S RXEVT R A, WS R LE A S TR
RAEBRRA, XA EFE T B0 ATTE TS B o3k B
BUFTERAE, AEAF G & 50 B 45 R R 12 58 i
Wr G AL 55, M7 A K i By i & AU (Phonetic
spelling) i (BRI 7E 1S & bl #2632 i W 5 f5 i, than
& sky 5 i, sgie)(Treiman & Bourassa, 2000). X
FICRALGRE AR, AT B PR W 5 RIE L TE A7
TE AL 58 g A% BR BB (David & Colin, 1997; David,
2003),

DUHEWT 5 I XE L B AW 5 AT 55 h iy 32 245 152
FUR TS AT R S (RPTC VAR 1
WG I 7= L RAE) (WL, 2009b) . 33X Fft & )2 1 (14
JRH, —FPaT R, WS R L AR IR B A il

Hszi

* THARHUE R — TR (C-b/2008/01/029), FR Mz 211 TR =W T S A R BT H RIS S A (10 55 F A S IR .
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TR BRRE o 5K TN BB 45 (2006) % 25 1 — {51] LAY i 73 15
W5 RMED 2, RIZA B ARIEAZ A E it e
ERBIE N, BT S BAS IS AT 55 B Yk
JGo F—FhTRERE, WrE RXEJLE W I R A
(R, FERECRIM, 4 BL5(2008a) A5 & B, Wy
G RME LB ARAE AR I RAE M SEFPBRIG . 5 0015
HILE, DUFRAFIERAE N 3 (5475, 1986), I FHIE
B4R, tedn, BUFEARNES 25 H 5 2%, FE0E 10 Fhas
1] 56 2 (LG AR Ry 11 Fh) (15 8 5441, 1988),
11 HLAB A7 7E B SR S5 R AR, Eb A =22 ] iy s
RO A /N 5 7 B 45 (Ying, 2004) 7 HE A K B B 57
(CEim) b, AH R 2 R A AEE AN [ B o (L an B 7
U, AEAE AR R i A2 m, PSR ) B
(R <1 2 I} ), 3 A E AN () 728 A (<l 225 1 1 25 44
ALHG TR R B (BRFR SR, 2002) 33X 2B ILFE A
T2 el s, XL i B T AR R R,
50 A B, U5 R e L A R g R K S 95 S
(David & Colin, 1997; David, 2003) , X &4,
W S T R L ) I 0K, PRaliik
SELE GRS 0] BRSNS, A TR B AL R A 1 I
fili b, e amisIE .

ELE NI iCC ST, 2% a5 B5 ok
IMTn5E), Bk, SiVEBAVELE 55 B9iC 12 i
SRR T F AT 55, WA AE AR AT 55 800 (SPT
Effect)(F #k, ®ifi#h, MR X5, 2001), IB4, 7E
Witz B, 5 s VEgmis (LLB S hE i X
TSI RRAE, B BUR R ) 2h VR R4 ) X W 5 1
ML E W IR ACAL KO & AR R S e 7 55
A, LB FIEICC i FE, 1R T g i,
XAME S S, BEA AR s iy, Wl hese
SE T E T A . WHT TR, WS FRE R T ROR
[] B0 T A7 78 PRE (5K I8, 2006), 1 7 JE 2 5
I R rp R B ) 2 O g, e TR TRl T
W, A, FIEICAZ T B v ) 28 i 1 5 40 A5 O
A ()8 R AR, IR A I ) 28 T R AE),
X W PR ME L A FIE 0K, AT B RER 5
Wi F W7 AT ST 00 i S 528G, R RS
Bl VR Gt A 11 2 10 3 2 6 6 T 55 TR ) L 3 B A
T2 R o

2 SYe—  ShREGALXH T RAE L
0 o ATR VAL 72 I
21 ik

TEVLIR AR M TP /NE B 4L 5 6 ARZr At

rudifie . o 235 A3 5 Tt ft . B AT
B AR MEA B 20 N (4 4E90 6 N, 5 4E% 7
AL BAER T N), M HRAIHEA 20 A(4 %6 A, 5
YT N, 6FYT N).
211 FRETER g T HH A4 % (2008a, 2008b,
2009a, 2009b) T g B4k} FEiZ I g, BEA~
ARG I 6 7 K 2402 2Z i AE AR A 109%,
Hirr, 4 SR T 147 4, 5 4EYUTF 187 4, 6 4%
M5 206 A~ o G 7 P 34745153500 oy - DUAR
g% 029, HAFZL 0.18. NAFH 0.11(%Af7: H T4
Z—); DS S 00 7 35 2 A o DU AR 2]
11.20, HAEG 11.75, NG 12.23, LI 9~11 Hhy
F, BHEEUE T HEKT. W HFEARR S -
WA G . 2550 T a5 R H A 25 4 (f
FEL A BB 25 R ) T8 4 AR 9 1 E 6153 310 h 67 %
29% M 4%, TE 5 FHA WA 5351h 62% . 34%
4%, 1E 6 FH PRI 53510 66% . 329% Fil 2
Yo o 56 AE AN R 2R AU 75 0 40 A T 4%
il o 76 4 FFAM G 7, AR (AR A
Y44 A, FUUTE A 5 29 A4S, FHUNIE 57 54
A ARBNPE 5 20 A4S £E 5 ARG, BB
59 4~ B /552 37 4 REUIIE 75 67 4~ AN
HWTE 7R 24 A £F 6 F9h, JETR A5 59 4~
FNWPE - 42 4 BRUE A 2 77 A4 L ASELIDE
T 28 4,
212 THESIE UrE S5 KA R S A TE
6 3o i P RS B SCHEOM 1 5% . B e T S
WSS, Be 2 RZJa B TN g, S e A
D56 2 (R T o T 5 2R FH AR 36 7 =G, (D
AT IR A 35 SC O ) FH X 3 T S B A e A T BE Y
Ainl, thhn“led, PR AR ()7, H R B E 2
WA PR L, TR MR U i B AR
G EART . NS, RS AE R A T AT
B, WRASSMHHEE, TS FZEMR KA
TR IE B A - B0R LA 56 R 8, VR RN I %
HR AT 5 R Y S, 3 H A2 i R e
BIKER2EE  SR0E, SRR A A IR 7 1
GG LT AT, 10 S 2 AR B IR A T S R R
MFHL, FEBR DN IE 00 078, s L BiAE b it
G255, RIIAEEAR 7 T 5 A5 R A AL
W ) B A A A B B 2R TR KO R
25 57 B T B — A AR 22 1Y 2E A AR R W S TR A
AR, W R AF A N IE A R = TP 389K LA &
B 28 R A Y St — AR E 22 N B2 A AE R
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W5 IE R A X el i &4 PSS 4G 45 H B TE
SCHUM, FERRIEUTS RMERE X, 45 AR R
S 2 ST I O, X ik el U AR A A T S R AR
WEVEAT EPE R, 76V I, i AT IR0 3 00
HEBRA W] 0 5 7 i R 26 [ R 22 A

2, WIAF AR EMEL B 20 A4 45
%6 N5FEHT N6FEHLT AN, HhBEpk 11
Ao gk 9 N), XTHRA B 20 A (4 F% 6 A
549 7 N 6497 N, HoBEghk 10 A Lotk

F1 HRERER

41 INZIE#E EEXERRE PHER

PRIXfE2H 0.84(0.05) 0.47(0.09) 11 % 54H

it R4 0.86(0.06) 0.06(0.02) 11% 24H
Z5WEE p=0.461 p<0.001 p=0.116
22 7§l

B 40 4>, 20 4B R 45, 20 DA AT AR o X
SEAl T YRR AE B S R AR RATAE R o B IFECHR D 2
A, 380 ANERAE, Horh 33 ANERFASL R, 47 A

BEIR 10 A). 535N, MIAVBERMEINBERSE . BEEE  WBPERIST RS . A R W 4-8 2, P
SR BRI b5 0% L. VSIS 6.53.
2 KEME

& 7t N fi ZN ES S H 5 N

% % s ¥ = e 5 7R i fi

5 ) il T e g Tk gl fily K

I X /) Tk IR 1% 17 N E7. i
23 i PR TR — SO AT 55 . BLT 6% R0

KA~ — AR S5 o A R LR TR RIS
BEMAE A4 40 E, Fakat B R MRT R, B
KRB L MBF AR, ARSI B REPL R B, 2
KRG R T B FIRARE, F 525, ks
IHEAT — DR BR RO SR 55 (A 2+3), 9 1 IR IER
WX EMBEA R RAGE R, LT 40 0
SERPRE, LA TR B B E A T R e i, MR
Mok Z IR R B AARS BAIR . Z ), BEAT IR
FFIERCAZ IS, A2 %R A o 25 2
BORBOATE MR P A AR L, TS WA 3
RSN

o ek REALFE PR A AT 55 Lo — S ARG A%
AL 2t %

WvE — SRS . ZORPOAE & BT, [
I 7 7 A 4 IR Iy S — s (155 sh AR
M), SHRIRHRARIE A BITARL, Jf & 1-2 9332
T CHE B P AT AR AT ).

WA . BORPAREH HAr, 5 RYRHRIR
AN T AR, TR 2R AR S 5 - (1 B4 i o 5 1
GEEG X BT B SIAEINT), JF A&t 1-2 Ay (k5
X BRI T N L)

PIRP GRS ZEE T, (BT ADR B S BUUY 24T T
BEHLITHL o BBl Ey Z AT PIRP g 25 10 1Y~
A —HZAE 55, e — M G b, P23
A —F A ST — SRR AT 55, ik
IS AL 55, 75— Bal et It i 1 55

BB R 2= 2 B R gl B B2 oeE, R
(W)W LAT, 26FRE . N T Rl s
B AR G A ok e sl AR, X G A i ) e
BOR, B A Bl O B A B A AR ) S B B [ A
REMKT 5s, AREME T 30s. Eilic RAEMPHRAI S
T ], R X 2 A T A 55 e A T 359 G A o )
3R 15s(MAE — ShAE SRS F1 17s(PR 58 4hfi), X
HEZH 4 A T A 55 v 8 7 35 G A T 4 S R
14s(PBE — ShAE GRS A1 17s(REAE 2 ), 4t ALy st [i)
FEAAH Y

FARNT AR A i A AR AT W, B R
WA T4 M. pikmm e i)s, £
RIS B E ik, R A T )5 22 i AT 55,
B, FIRE S S D BAT S MR, BEAL
FRAE— BRI S ), ZORBO PRI, B
IR R 2 I i il Tic st, Ei st
B IEE . ERITEAES 2R, il e mgi
B AT I A58 o 042 I 58 2R B F fh [l 42 7 5K,
TR AR AE S AP S B |, T2ES HRIA B 2
AL o B AaCHE BT A A% 2 > R 58 2ot A vpr, #68
M —& Fi s R BRI e s, F
PO IE B S TR, IR 2 A BT R, W
KT IER,, WERACE FA AT, 0%
HARRR, WRfEEM AN T, SO Era E
[ I M TE R . ARG LR R A 1. 4
s sE A, E IR L R A IR
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SRR A 24 B> 2(gtH T ) IR A S 1k
P, Hirp, 21 0 AL RE ZH AT BRZH S K-, S
15 7 S ALFE A — BhVF G i RN B 2 Bt 7 A4 7K - o
PRI A5 g i A IR 2 IE A %

W — SE G i AT 55, AH X F 58 2w 5 4T 55
B T 2 m EhVE gD . AR ShVE SRS A AT AL
1, M2, W6 — SIS 5544 N IR Ie 2 S,
N7 24 v TR S A5 T I C 2 S an sk o)
YEGRIS XS FI A T B, A, PR AT~
FICACAL LG S A 2 5o
24 4

40 ZYRS 558, LIEERBA R XA
B B I mAZ GE 8 AT Ge it e B, S5 AR
3.

#3 MARKRKEFRZFIES LNFHEIIZERR

- 1B Gt 1y L5 et e
5L P2 1%L brifE2E
PRI X 21 0.82 0.13 0.72 0.24
X ME 20 0.86 0.09 0.86 0.12

R L R E S SR UE. ST
F(1,38)=3.98, p=0.053, [HlxfEZH 1E A ZAIC T %F HR 4
SRt E RGN L2, F(1,38)=4.28, p=0.045, ¥z 4w
G TG gt o Gt AL ) Y A8 B
F(1,38)=4.10, p=0.050; Z:faj S5 sr#r, &, 1)
2 ] 22 SAAFAE T8 4R A 25 10, F(1,38)=4.87,
p=0.033, TMi#E M dmid 45T, W92 43k 1F B o
IR E, F(1,38)=1.37, p=0.249; 2)%mhd %5 H
() 22 S W ANAE 7E T R e 2 1l e, F(1,38)=8.38,
p=0.006, X & 20 % i 7 3 g 5 2% 18 T (9 IE 1 2R
JCH 2% 4k, F(1,38)=0.01, p=0.976.

SRR, DIEME IS ST, S R
MEBR Y IR ICAC MBI T X B Bt 2) e —
SERIS ST B RS T i SR, X R
&, MEHEXT FFIRICIC, WS s T LR
Mo HEXFEIER, HA&ELEVTS RXEH L S
L, EhAE SRR 2 M B T AT R IR e A SR,
TR T BREA B, S 2 % B9 02 2R 400 I R A5 3]
A,

N LTIk, FEALE gt i Al T, 855 sh
YESifS, REMSHE =W S RIME L3 19 IR B2 i S o
2, GARAEA S — SHAVE g A Y Al I, PN 28
B i, A R RE 2 7 A SR RN i {2 3R 2500

Mg 4k —

3 BN T B gehE XS A XE L
HFI AN PR SRR

31 #ik

TE T B8 T — Bl /N 4. 5. 6 AR
ArpEk 564 NS5 T ik fE), G e H 0TS R
ik 29 44 . XTHEZH A 30 44
311 THiETHE S5 —AHiH.

312 FFikdiE HIK—HMHIE.

e, BEBUR FMEA PR 29 A4 4F9L 9 A 5
Y9N 6 FG 11 N, Hrh B ek 14 A otk
R 15 N), *HHBAH L 30 A (4 4E9 10 A 5 4EZ,
9 AN 645 11 A, Hrhidgak 15 A Ltk

15 N)o 74h, WA NSNS, 5 225 R
DU KA 05 S L3R 4,
T4 HAEKFR

2 51 INEZIERR EEEFR AR

R] i 26 0.86(0.06) 0.44(0.08) 11 % 84 H

pogiekcl 0.88(0.06) 0.04(0.03) 11 % 440 H

2= 5 B E p=0.459 P<0.001 P=0.137

3.2 ##

558G —HAIR] . AR AR LR RN B A
X, HEE—RFF—3.
3.3 ¥iE

SRR ) — EMCAT 55 272 7 AL P Fh
e, B, Wsh — 1B gt AR sh g .

Bl — 158 At - AR AR U S A ik
L, BREI MR, ANFE SRR
SEP . BRI i R A 0 A e 4R KR S
e (P FIE B hAE A IE ), 5 0y B IR i AN
BIF B, TR R 5 % A A W, 5
RAEFIE A sh 4 s i AT, I8 047 28 1 0 G A

MEh gt . Wl H & B LR, He IR A I
I A6 R AR E R 5 ok (6 IR 2R T W58 2h
i), 5 RHEIRIE AN B IF B, SUFEeE, K
PR 3~6, B 3~6 SEMAZ K, HMT
— ARG, T T a0 28 1 1915 & gt .

Kk, M3 — i8-8 A T 55, MXT T3 gt
fE45, BT —Agmid el 2, B A8 i 00 4
i, WOARAEW AT S TP R IER 22 5, N 2 hE
S WL B T 1 IR ACAZ R SRR
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W b G 0 2% A T B R R 2 B 2R AT T Rl AL
L. 7E2% ) — Bz g v, A — 2wl
AT B — B AT 55, W T LBl g AT 55
1P Se T I Bh G AT 55, FEEA TR — 18
B OAE S5 o LISEfi 2% 2T 3000

2 g | e, BRI LT,
AT R om0, Fikic gl
YR st fa],  PREZH B FE PR AT 55 v A3 g i B
6] 53512 13s(HL v — v g fih) A 16s(FE h Zii f),
Xof 2 49 A PR AT 55 o 0 57 349 2 i BT[] 53 301 Sy
14s(R 8 — TE & ZmA%) Al 15s(FL sh 2w i), Zafish it fa]
FEARY

F O B A gt SRR AT WA AR, BRI
AR 1A i Bkt e lls, £
K, B e BERAERE R, e+ 5
150ms, R J5 76 B v fa] o B — > ] B A SRR
2x3), BORPOAP A, X R RS S —
AETA], ASTRIAERHBEAIL 2 B, B X 0 B 0 SR
B AR W H R TR A RO i i Tl R
FIk R EHITE N ER . Bt EESZE, £
TR R B ROKE A 7 70 B2 D0 56 o 042300 55 2R B
H e 3, BRI AEE & A A ik -,
EERNIAF BT g 07 =R S g —
I SE R, RS EZ R ER R, &
A i RG], AR ST G Rl SE R SE g . BT
LI MR BT B Bk 80em Ay R #%
(viewsonic, 17 5} CTR 4ii°F-, 1024x768@85Hz) |- .

SR 2(2H 5 )< 2(Fn it 75 =) TR & L g ik
T, Hodr, 2H 506055 PR XE 2 A BE L AN K SF, g
1577 A FE I AR — i G FOR AR Gm i 7 7K
PRI AR 2 U R E A 2R
33 %R

LA 59 A n(EEgd 29 A, #EiHil4 30
N), HEBRAR I SRS 2B, 57 28 NWEHEA
Ao B IEAZ I 5 RS WL 3R 5

®5 MARRKEFARFIES LHFEEIZERE

- B — 1 g BN Gt i
% bR 22 Rk G i
PRI 26 0.85 0.10 0.85 0.11
popiieEl 0.91 0.09 0.84 0.11

T2 A R R, A5 E RN A B E
F(1,54)=1.45, p=0.234; Zfi% 77 =0 ER0N 0 % b 3
F(1,54)=3.32, p=0.074, M3h— k& i &4 T 0

FIE A IE 0 % 5 T sh s 50, gmit oy X dl
MBI A EAEFH B35, F(1,54)=4.15, p=0.047., Z:fij 2
RUNE AT, B, TR 2 0 e O i 45 1 T 1Y
FIE B2 IE R A W 225, F(1,54)=0.02, p=
0.880; 1fij X At 41 9t 1l 7F WL 8 — 15 5 i S 25 1 T 1)
WE AR 2 T sl g 4, F(1,54)=7.45, p=
0.009.

SCUEE RN, S T S F I 0 S
Wl AR RN, H2, PR F RN R A 7
Xif B B By b, i R AR BAE R 2 Bl e b, 4
T iEE R, RS FAEgL IR 212
LS -

4 g

S —ZE R, EMGE gL AT, WS H
MEJLFE ) FIEACAZ SR T 1E 5 L3 L X920 R W,
SIEHE L A0 g AH b, RIME L ZE 4 A0 58 )
AR Ja, X4 R SR 0 — e i 450 02
— %} fy(David & Colin, 1997; David, 2003) . [,
T SR B2 P AL S S S A T IR 0L, AT RESS B
W 5 RXE )L F IR A K 7% I o X o5 —A
FEWR UL, ¥ AL, XS R L
I SIATRL S | A

TAh, LEGEE AR, SERS IS TS
ML W FIR IR St . X AR F vl e & 2k
TEPIANBT B L) B, oA SIE il fE 251
SR FIE ARG AN T o 7 A FEA K A 2R S
SE T, A L A ) AR AE A 7] A AR AR (TR R K A
2002), AN[RIARfARRGZE T Z (0], AR s, T
SRS i AT LU SR B0 48 1 (1] ) 00 s ) o 2) 4 B
(0= i N 2 i A I K VAR L7 W W o A e 35
MEEZ B S HFIE, XA BREFEEE T4
GafEn T, B, Mok —shfEgmis a1 T 5IE
PEMGSE R, ML RIS A5, PRI R 5 gLk
RH N, MEE TR ERS, X555
TCAZ B8 B g 65 514 J5 U (principle of encoding
specificity) (Mifi=, 2006). 52 AN B, St gAY
S IEH L I FIACIC NS, HI%A H B e E/E
FH o X ATRERZ B Ry, IE# JLEE 058 g i e 71 0,
TEFIE N Lok B, GEAERS 40N IR HRE, T K
R FIERAE . HIL, % ILERFIE s
Jo i X AR G A AR 0N, T L, e R
TERIE, B FEAEFIERICHT, R BHE RIS IT
PR N 1 FIE RAE, T ICTT M B FalfEL R



850 N BL

I 2%

SRS AR, A AR R T IR L
HFIE RS, HA IR S TR M L B Y Al
&, MO WA E gAY, A TGN T gn Lk
K, KPP IR AR5 I T AR a5 AR BT
A ITE AR RIS G B v, MR — ARk
K, RFEFIRICIC S KPR N BLAEIE
HWILEL b, A ERRERSRMEILES -, 7]
REBR AT, 1) Ao R, W' PRIHE Lk LA TR
B IR AR FNE & R AR (GR B W4, 2006), A 525
WS — 1B GRS AT 55, R ER R s T 28
I 1 TR AR AR FNIE S R, W5 R LB T & D)
S9N T RME, 2 RBEONFRIEE B RIE R ECES K F
XTS5, 76 [ i 2T, e DR 4 1S B S
XTI EIEARAE B, B, W5 PR L 2 xfE DA 3
TR ELRR, R FIRICACRAETREL, 2) i
WWFFE R, FEDCF N Tad R rh, Wi 'S R e JL 25k
PLFI N T2 45 B R it 5 5, e
o T B A, WS RXE ) LA e T 2 S T
RSN, SR A — A RS N T (5 W4, 2009a).
ARSI 25 A A AT IR AN T2 1 4 T IR AR AE AN
EERHERS, WS RE L AT g2 il n) T Z 8 JF- 30
flEEEE, XM BETFETFERENSS, 1
T G b i BT USAR  HSZ B e . A, B
INEE AT g, S R T AT A B
RE B i T o BN 2B R i, mAREE
% 7 A T IE RAE SR HGE 2, {2 2 I M2 4,
RIXFP A R RANE, 4 T R G i IO St A AR T
A FHFIE MRS E A e, 3) WMIEITE
W /Y 15 & Bt B i i (phonological deficit
hypothesis), Wt 5 [F ¥k JL 2 77 76 i & 0 T 5k [f
(Derrick & Treiman, 2001), XA, 1A BAEA L
g, b2 IR WS R YE )L A 2 10 g TR
MELL K AR FR) 18 8 RAE K75 )5 o 3% AT RE 218 & S
15 TG 72 A1 1 T 55 TR M L 3 2 I8 R &t i X — i
R, RP, ZE i da i R X, ] B2 [ i 45 7 %
S A5 J5 £ (0 T8 U T 22 b g A RE SR, I EL,
S RALGRPE, S5 TR RIESR AT, HELL
FIHE S RIEL R

MR, TESRIRAS RS b, WS R
RRTYe. Hodn, BSR4 B K ) S 5 s ] JE A
VETC, AH JG R R E A 2 30T 2 s 2 8 1) B SR 2 T
Ber, BTSRRI 255, FEFRRE BN T8 E]5E
B, PR AR B AT RES A 22 5% Ji4h,
B it o P B AR A7 2 U W g, (HAS R B ak

TPAE SRR 1 2 5, 0 HLJ e 23 9 [ 347
A%, AR UE R A AR £ % o 24 B T o 22
N T BE R

PRI, ARGE SRS R, ARSI
1) B 1 2 0% il B 2 08 T 5 R oL B 9 7O 1242
G ARUE, ESBRIFIEHCE RS T B, T
SRR, B5 ST g Rk, X
FIRAX T ICAZ 0 Gm e, ] RE AN 22 4 A A
IERJLE S b, 3T WS R ILEE, HR R
WIS LA . 2) S D B E R T
WL FIZICAZGT . SRRk, JE4 74 m 2 i
(A B0F, X TIER LER PRI, A5
(35S0 AR, SR, IS R L3
IFIEATIZ, T e W) B R
5 &g

A 3 of A RS SR, Wb A i
GEAE

(1) 40 i 35 2 i 1 LT 19 7% e 42 A
BRI, ARX VTS PR L B S AL 0 A2
PR A 2

(2) BhAEGRS XT3 R JL 3 7 e A A
AR, EXSIE R LB FIAT I A SR
AR
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Abstract

Spelling difficulty (SD) is a kind of learning disorders. Children with SD have deficits in graphic memory.
Because of the complexity in graphic representation, Chinese characters are difficult to be memorized only by
visual encoding. Other encoding ways are needed to improve graphic memory. The aim of the present study is to
investigate the influence of motor encoding and visual encoding to the graphic memory of children with SD.

In the first experiment, effects of visual encoding and visual-motor encoding on graphic memory of
children with SD and children without spelling difficulties (CNSD) were compared. First, participants were
asked to learn a series of simple psudo-characters either in visual condition (only seeing the characters) or in
visual-motor condition (tracing the character with finger while seeing the character). After a mental arithmetic
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task, their performances were tested by using a free recalling task.

As a follow-up experiment, in experiment 2 we are going to investigate whether stroke phonetic encoding
could help improve the effect of visual-motor encoding on graphic memory of children with SD. The procedure
was the same as in Experiment 1, except that visual condition was changed into visual-motor-phoneme condition.
In the new condition, participants were asked to learn the psudo-character together through seeing the character,
tracing with finger and speaking out the pronunciation of every stroke.

In experiment 1, 1) main effect of encoding mode and group were significant. Psudo-character memory
performance of all participants under visual-motor condition was higher than under visual condition; and global
performance of children with SD was poorer than children without SD. 2) Interaction between encoding mode
and group was prominent. Visual-motor encoding can significantly improve recalling performance of children
with SD, but have no significant effect for children without SD.

In experiment 2, 1) main effect of group was not significant, and that of encoding mode was only marginal
significant. The correct rate of graphic recalling under visual-motor-phoneme condition was slightly higher than
under visual-motor condition. 2) Interaction between encoding mode and group was significant. Pronouncing the
strokes didn’t significantly facilitate graphic recalling performance of children with SD, but prominently
improved the performance of children without SD.

In experiment 1, visual-motor encoding could improve the graphic recalling performance of children with
SD. Motor tracing might induce children with SD to elaborately encode each character’s grapheme. Children
without SD have intact visual encoding abilities; they could directly encode the subtle properties of grapheme,
and form graphic representation of high quality. Hence, motor tracing had no significant facilitating effect for
them.

In experiment 2, phonological encoding of strokes can improve the graphic recalling performance of
children without SD, but have no significant effect on that of children with SD. There might be three possible
reasons. First, visual-motor-phoneme encoding task required participants to simultaneously encode the graphic
and phonetic properties of strokes. However, the poor graphic-phonetic connections of children with SD blocked
the facilitating effect of phonetic process on graphic process. Second, when participants were enforced to encode
the graphic and phonetic characteristics simultaneously, children with SD would tend to ignore and inhibit the
phonetic characteristics. This process needs mental resource, and may in turn interrupt graphic encoding process.
Lastly, according to the phonological deficit hypothesis of spelling difficulties, children with SD may have
deficit in phonological processing.

Key words spelling difficulties; phonological encoding; motor encoding



