. 53 .
BB T 2T
R101-37% 181 53-718

SRR PR 2 MLl S R0 IR RE )
TR AN — £ P 3 2 At

3 g 5k o2 58y
T RENH A AR RNE PR i RN YT
Bh IR H % A R A
& H1E F & EX R
2P AL A SRR 2P RN E RS HE et Le e
6T H b 6T
FRAR 3
P ECER R E 2 R ALET

TR — B HETTE - BRET SRR PUREFR AR RE - B fRpR ! (EfE
RS BRI ) - POREENGA ~ TR A TEE —ARAR N BRE FR T
PR o WA LSRR ATE N EABALG (4-6 F ) Ry 330 SERFTLI5LHEITH
BHERAIFCRER I - B R —HE S B N— P 2R BRG (9 H) RIS s
(6 A) FLMEHE(LRESHIEHERT R - HIBRRAABIR - F_FEABR 269
A TFSCE ST IRERY 37 A (Z 8UER-1 &) RETFIERR 50 A (Z 578
A0 ZE 05 %) 2t 87 NETEPINT o FEFBUR » 557 IR HE 2 Fi A T e
YRR ~ PO & ¢ (Rapid Automatized Naming, RAN) ~ DURGBRSEC -
MEIEREME By 79.3% o FERSERS 7 RS T TERRIARAE NG AR 1 i - HEE B
MR Ry RAN ~ ARECIE ~ DAREERAS « Zibl— b3z (9 H)» Rilnrel
BT N EEE TERERER IR 100% « RRIRIBAMITERER - FERKTERIFAENEE
AHEE ] _LHR A -

FRR - PR EBNS ~ BUERCIE - TEIITEAR - B - SR IR

B - AT AREBIRE EEM TR T E < #HB) (SC97-2410-H-468-024-MY2) » LUKHE
EiwhBh T REARBE T A REE TR ) AR A TSR o RRLEGH - HAEAE - BUREH
ZEIRTL 5 ~ BLSh SRR A S R BB ~ BT R TIEA & ~ DU S BB
Yig - BEARITSEIR DUEFEST - PR R E #4552 B DR AN TR R BB R
i DU RSO VRS Z A AR e L P Ao -
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=4
Ve
FIRERERE S R R RRE R R SRS

f ~ BEERYL - it g EE A RAIBR - B
PRI RE R B 19 - B2 58 2 v IR Bl R T
HBEErBYE (Stanovich, 1986) > U AR
i A IR Py 2 NI e AR S AT R A BT R
HE » LA REN TAE - Vellutino, Fletcher,
Snowling E2 Scanlon (2004 ) [RIEHEZPY-F4F
DIpbE SO Ry RS e Fe s R R Y - TR
it L 2 ] AR 0 2 B 1 e R T B A2 B R
Bt At o S ATARA REAE — R R
O’Connor Ei Jenkins (1999) HYWFFESEAETESS
o RHE N B AR A TR - L REMH
FTiigesd - AR ERTHERCR -

BN B 2 RIS R8RS B e
ST (Catts, Adlof, Hogan, & Weismer, 2005;
Catts, Adlof, & Weismer, 2006; Catts, Fey,
Tomblin, & Zhang, 2002; Catts, Fey, Zhang, &
Tomblin, 1999; Catts & Hogan, 2003; Catts, Ho-
gan, & Fey, 2003; Cutting & Scarborough, 2006;
O’Connor & Jenkins, 1999; Wood, Hill, Meyer, &
Flowers, 2005 ) > i385 DL % S HARY 2240
REJJ TR IR BeIRE IR e o B » AR SRAE
R R B AE T VT Ry R AR R S A R O TR
HIFERE (Griffiths & Snowling, 2002; O’Connor
& Jenkins, 1999; Vellutino, Tummer, Jaccard, &
Chen, 2007; Wood et al., 2005 ) * SH—{EAREZ
L > FTRESE LN AR R B RE )i SN TR A
AR E H G4 (Rapid Automatized Nam-

ing, f&fH RAN) HEE (Wolf & Bowers, 1999;

Wolf, Bowers, & Biddle, 2000 )

FEF SR NEETE BRI R | > B8
1= (1998) DARA (- ET#EE (2007) LR
INZERBEHE G &S

(Discriminant Function Analysis) FYJ532 @ #8

e BEHE EE LR AIRE T B PRl £ B ) T
WK« HAGREZET - RAN ~ FRRFPIRCH - &
AR~ TIRRCE - B R FE R (MR
=0 1998) B TARRCH ~ vEEPfa - PEdes
(BT~ FTEERL > 2007) SFREST @ TR @
FRSUEE RIRARE TR - (T 1998 FEAYH
FEH TR TR R B E R (28.6% ) B
H 2007 HEEREREEAEER (95.4%) 1
B BRI E R - H 2T B 5
(2007 ) FAJ P38 i B 0 s Tl ot 1 i R ]
BIEAERR N=4F) - IR BRI EE R TR
RAIRA - SR EAHBARE A e B B A S IR 1R
ERE - ZERIEZEAR TN - FEEH 2
7 BB E E ETRRHEAR - B AR T RER
Fo BRI = Rt -

I8 P U HIRE AR RE TR A SR 4% BERE
HIRFFEAEE AR - B - fE -~ RIEE -
JEIBETS ~ e (2005) FREIEHI R
HIRETTH AR A THIRCR - LR SE G R A
0 BHIEF RAN (25.4%, p < .001) AIEH
TR AR B RE R B - O Ia

(11.0%, p = .001) 5 {EHE] T —45% - AIDUEH
WA ORI AR A ilIE VA 3
(245%, p < 001 )~ =4 (10.8%, p
= .005) FIEEFEERET] - HEPSGREE TR
TREEEPIIEEIR (Hsuan, 2010; McBride-Chang
& Ho, 2005a) ° H&FZ W sEth BB 5 fE B
(Ho & Bryant, 1997a; Ho, Chan, Lee, Tsang, &
Luan, 2004; Ho, Chan, Tsang, & Lee, 2002; Ho,
Law, & Ng, 2000; Siok & Fletcher, 2001) fh—
TERVE S o RIS R A B
FIREER AR AR A RE - SRR R
HHVEFERGEE - RAN Bl S pR P GBI EVE
BRIVIBTE > (A B B R AR 2 A BRI,
ZEE RAN % (Ho, Chan, Lee et al., 2004;
Ho, Chan, Tsang et al., 2002) > F&7 » T R
AJREZE RAN BEER7HHER © HEEMERFFERIES



PR - Podne A B SR IR R TR B E A N RE AR - 55 -

B iSO R B A SGR IR ER » FEE T
LIS BB RE 7 1 i 1) IS Bt o i ! o
(Siok & Fletcher, 2001 ) ; EEHIREEAIZTERA
GETH— ~ MBS EE (Ho & Bryant,
1997a; Huang & Hanley, 1997; Siok & Fletcher,
2001) > ELVEFRSERE R AR (E5E 0 2007 »
2008 3 ESEE ~ BTG HE 0 2006 5 HHEASE
2005 5 Shu, Pen, & McBride-Chang, 2008 ) ;
RAN RIFEA RIS B2 153 FRe il B e A R 1
MHRA CIRBR{ ~ BRISER ~ MaERg ~ A~ Ak
SEE 0 2011 5 GRERC - IR > 2008 5 AR
< > 2005 5 McBride-Chang & Ho, 2005b) °
I ARARMETFERASRRT & TP IR B Bl s - FHEH
HUEE SEHGRE - ATDIBR B THAR T - RAN i
BRI RE Ry EE R, -
e E MRS N 20 B O B R K
5 HHZB TS AR SEEET
B 2 0 4 T T i R M & ( Hsuan, 2010;
Huang & Hanley, 1997; McBride-Chang & Ho,
2005b ) » BN FHE T EA S FETHIDIRE
b EEAHSFERE - Kt - B 7T
BRI LU REST © BT
B b R B T N - ATy TR
W FerE 2R ? 18 FORhFSeE SR - IR
FREN B AE R B G RR 7 H — B4R
] DUl S A =
i PR 7 A 2R e e B EE -
ERER AT R B R A T L E T
{8 o ABIE T — B/ NI ER B A A B3R
B (BERRREEERE - 2011) - 22H1F
B S SA e R B IR —EE AR
B Ty BB R B B S T B L B B Y
PR AR 1% - AR IUEINE] 8% > H
ISR E NG AHGINE 25% ~ 33% ° iE
PR WL BER IR EEER E A R =4
LA - A HAREE - BRI MR B
PRI B R R B B AR FETREAHEES (Vellutino

etal., 2004) > FIE T =52 XK °
AWFFCERAE E MR FEaRET - 22 B E Y
PRI R [m) LR BRTAYE - (3 TRES]
RV E B A - WL PR TERET
PR AT e 5 T T e R ) e TR R

MRS

DURRIEAWITE H Y - BB B B 250
FISRER R EEESTK - FRVIBIRERE T LU &
TERBAIERERIBALR » PTG AIRR A RERLAE
EHRH ~ RAN ~ SRR ~ DUSCHARAHRIA
o etk o FPRETRIITEARNIZEE HIBIFEIR
i WERFEE P AT T IR -

— - BB N2

PR TP A2 8 B L G P A R RE TR AH
TR (Gough & Tumer, 1986) @ AJ K, » 37
REJ T FIRE B IR BEREE  BESRANIL - BIPERERE
PEiREE2E (The International Dyslexia Associa-
tion, IDA) EFEFMEBER T3k F e skt
SR e B SR R £ e T AR AR EE T
P HAREEE bR BRI
B BMACRLEN (Flbo: —MEH )R
HE LA REGRF RN - Wi kB RER
BN £ BrAEE T ERE RARE R FHN S
H , (IDA,2002) °

el T e B S Bl o i e R A B R
Huls (National Institute of Child Health & Hu-
man Development, NICHD ) %178 55 FRi e fi i
—%( (NICHD, 2000) » ¥R B bR e K]
FREFRRBR R ) JIRIF » T ol A S gt
DRI - B PR AN ET 2 o] A 2 fe Bt ) PR S O B
gt FEPRITE e FL B A A I A
Bl (ESE > 2007 ) E5E - EGEE > 2006 5
Ho & Bryant, 1997a, 1997b; Hu & Catts, 1998;
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Huang & Hanley, 1994, 1997; Siok & Fletcher,
2001) °

DA R MBI FE 2% i AR (L B
B e R R T o 0 B A R RE T 0 B
a1 : &E] Woodcock FelEHE #WHIEE (Woodcock,
1987 ) BARHEAL A AR R F BB ( Snowling,
Stothard, & McLean, 1996) > 32 DL H 2 3
FE B RS R S AR R RE ST (Y
Catts, Fey, Tomblin et al., 2002; Catts, Fey, Zhang
et al., 1999; Catts, Hogan, & Fey, 2003; Cutting
& Scarborough, 2006; Shankweiler et al.,
1999) » X FHEEE U —F—5Hif 7=
HIE - KL - BIBRERZERY R FRE S 22
BRI H AR (B0 B g
0 2007 5 EEEEE 0 2007 5 HEHE - G
2006 5 E{HREE > 2005; Huang & Hanley, 1994,
1997) - HWFEEFI AP B FES LG
fE » BETHOCHRE HRERIIESE - 2R - Al
Fol B F R AR BEE R E Ik
SEEAFRFGETEES) (Anderson, Li, Ku, Shu,
& Wu, 2003; Ho & Bryant, 1997b) ©

A e DU STRR - R e e R P
W ER Iz — - 2 BRI T2 Ti1m -
B NEERBI M & | PR S =S
I H 7 BB HIGES) - P SR EAA H Y
e b -

— - BiEERIFRe HHREIRFR
R BRE ) /2 fRRES S AN E I pE
H 284 (McBride-Chang, 2004 ) * Vellutino
FA (2004 0 2007) FEH - S EAEARpEEATE
FE RS ( phonological coding ) ~ 3%
(' phonological awareness ) ~ & % ] #l
( phoneme segment ) EZ fi# % ( phonological
decoding ) S¥HEJJ ° McBride-Chang (2004 ) 43
P EHpR A - PR B PSR - [
Fob s EHEHIREEREM (5% - HE - EHE

i) EE TR GRaXEE SRS
) AN 5 T R R RE 7 B BRI B
% e A FEFESERRETmE -
HSCHYRHE S EIE BN [FEER - T ER
RNAFIE - WEERFENESE - Kt - 5%
FTL -+ B R BRI [ R R A B B Y
HHIFCIENEE (HEEEF5 0 1993 5 Ho, Chan, Lee
et al., 2004; Ho, Chan, Tsang et al., 2002; Shu et
al., 2008 ) DU B 3k (N8 (555
2008 5 HEEE ~ EO¥E 0 2006 5 B2 0 2003
Shu et al., 2008 ) + {H A IFFE R 2R LN
HHEEE G (Ho & Bryant, 1997a) B HifHER
(McBride-Chang & Ho, 2005b) FIEAEEETH
HEBR 5 R0 > McBride-Chang £ Ho
(2005b) DIEEFTGEEE Ry 5 » (R4 7/ NDE
P B AR B B S - B/ NI TR
&~ FHEIMEREL RAN =IHRES] - AT
fERER (3%, p > .05) BRI FRATH
(10%, p < .001) ° McBride-Chang &2 Ho $1¥}
IS SRERE - S REL T HIGB B N 0% -
RS BE JJ R HS BZ BE ( graphological
ability ) » JHLAESTBR G 58 AL R BT - %
HEEE AR ER R E T E R
bt B2 =R DR SRR MR R
B SUBREMRNTAE S CREICS > 2011)
FEREEH > MR SR LU RAN - B
FRERSAE )T = AR R A Y R P A e R
TEHIBOR - HERR S AT B A AR
BRTEIAIAAIE (FESQ0T ~ RAN ~ BLEREREE )
& [FIRFHEH - PRI ke B RE T A B Bl
TR TERIA A 2R - HRZE2H5Y)
B R BT L BA 2 2 S 8 A B B T
B H I EhREAE B Bh Sl S ERaR SR
FHER « RI - Se BN SRR AL T TR
BRI RS R - MR BRI SR
AL N IR E RV il et Ui GIEVA L A
FH S LB R SUEERIERE S o I MR HL B
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HAb b SCB B B AE ) (R T B o F
bR ) ek B AR B LA R

DUESCRREE B A 1 S R TR i
ELRIEATARISUE » B B SR AR
HERRHAES] > H o B(EGDIEERER
B QAVBEIRTERE T R S RS - ES
Tl RS HIEE -

= REBEEE (RAN) HiBGE
HIRA R

RAN B2 & 38 5 T & S 19 2 2R
> 2 AR e (B~ /9% Y
ff ~ BB ) MRS E OGN
IKFfH > Wolf B2 Bowers (1999) K RAN HIFERE
SHRRERTT ~ RS ~ TS SRR
BT B~ JEE R E R BRI AR
BRHE  FEEM R E R B S ~ DU
CIPEBhEERERE - Wolf SEA (2000) #%EsE
75 30 FEPRET BRI RE S 2 RAN S TR
e BIaT - HEMLPCE IR S R
HIRETT » AT A5 00 i O e e B Tl o
% o

1£ RAN HYHEHIE [ - #kZ[E (2001)
{/i# Denckla (1972) BY RAN fE3% > FIHE
FoEH B BEERREME o SRR
FE/N R ER AW A6 ATERE SO B

(BAf-EEREE) ~ FEOERES (BFEEER
#%) BERAACH (MUEE4) 1 RAN JHIES |
Liao ~ Georgiou B2 Parrila (2008) HILIfEE
S~ B FE - DUREERR AR -
HEH RAN MUHE ¢ Ho B2 Lai (2000) M
M - Bt~ BE BRI 2

( discrete-trial ) » 2 I & 22 25 $& MV A R 1 5
& Hu B2 Catts (1998) ZHFF LR EREES
R 2 T 50 e o A E B R B - B T R 5
RESCHIE - R DIAEIBAT (B B - AL EdE)
Y (4~ 55~ 15) BERSHHEGIE - (22 24 {3

R 0 TR TERE ) (ZFRRESUREL -
fifFs RAN (llBgA1 R - 3L 24 (EREEFRIR LIRS
PR EL 51 5 2RI 2B [ — oG R
b RS PGERSE 24 (HEEFTEAIR
fl o fEH] ot 7 X E RAN SRS R
HIFECAHESE (H5E 0 2008 5 HHA -
B -E - AREE 0 2003 5 ¥ HEARSE 0 2005 5
Ho, Chan, Lee et al., 2004; Ho, Chan, Tsang et al.,
2002; Ho & Lai, 2000; McBride-Chang & Ho,
2005a) * EHURILS RAN HIERCAHETRE -
Wolf B Bowers (1999 ) g & iR e
o IR Rl R B ] RE A S B A R
5 RAN GRIARTZEE - BERRFE IR £ 2R
H (=) HERFPSIRFSRAY RAN FERE B
RS e I FRREAEDE - H. RAN FRRZ/RELE
B EEBR T RE I RE - H BRI A
GIEE 2 RREHN RAN BRE (AR
I~ S NS M EE RS ER A E ) S ()
MR 7 B T N2 magnocellular
system Y i RS A Bt Bl A BB/ o T
magnocellular system == Sl b s BRI
B2 AR ZEEAEEEE (low spatial frequency
information ) EEE > H BHFEFERES TR .2
(IR B SNk L DIN R 3 A G|
Wolf & Bowers, 1999) » tk—ii &R B & |
i Rl R B ] F TP & ¥ (orthographic dis-
crimination ) B2 F J& #& 5 ( orthographic
coding) HYHMETT - MiEEE RAN BREERIATER Y
BEfEE - SRR B AR S T T 1
BlRREE (=) PEEANEEERE - g
WAL WS R E PR R R - R
fii » Vellutino A (2004) HIASFEEEGRFA R
MIEE e - (—) BEFERERY
B T i S L A VT AR M P P i B
(precise timing mechanism) £ 5 () RAN
B S IR B A BT R S AR
AET 5 (=) B— RAN BRFEHIVERFRIE DA



© 58 - RREE T

QNEE— AR EER P R - A1 o AR
TRPEERER S BB B » APV AR e S
TEII RSB IRASTRAE -

HESRINL - AP E B STRE  TEEhiIEE
SCERIREE SR R % 0 SR RAN A EET]
S TR B2 A A B DG A A A 7 B R R
fi#ze81 (Catts, Fey, Tomblin et al., 2002; Catts,
Fey, Zhang et al., 1999) ; ZREEREIHSHTHLA
AIRFSE TR » AR PR R A B2 e A B i
BeasE RAN [REERYHERE ST FBRRE R
B (Catts et al, 1999) ; SHEWICERESET
Wrssil > 2207 RAN B AR EEE R
FENEER RSP > T 80% DL ERYRCR

( O’Connor & Jenkins, 1999; Wood et al.,
2005) o HCHTH 0 HHEARZEA (2005) HEIT
R HAVUE R E PR FC RS o TERER TR
Bk PRIGEAET RAN HZ - =
DU G, B PR - B e R P e R 3 R
FKHE S REC - HIHR (2008) HIMFTEEE
B> —fFf RAN FR18E » =4FEE - %I
154 ~ 987 ~ BEIREBERE - DURBIRE SO 7
T HIE TR % - BEARANIL - SRER(CSE ARYISE
IR BN A B AR RE T G B 8
OB - AR 2008 5 ERRCE
2011) > HFA R R R R - IRHARE
{EREREE THINBRE R (IRBR1CSE > 2011) B
FEETRIGME (Liao et al., 2008) > BIEEFHEIIN
TR TR < RI - 1 R IR P
ENHEENEGESE L > EHESE RAN
ERRERRIRHIRE T L ISR - heBai B A RE
JIRITHREIBER -

DUESTEREESBE RAN AURE & B LI
T3 o S o3 A B R s B B R PR R - HRET
RAN TERSFEIZH AT At Rtk %
B AEE T ERIAE SR SR IR T AR
RAN BHEBFRGEHA ML ENE - R A 2
TR ERE LA

M -« iR EEIERE 1 AR RERIRA R

e 2% B b RSB ST HR Y KBS Y
Magnocellular #5228 bR S R Bl I (1 i 52
PERES] - HEIM B BRI AT
B3GIERFEREREE 4 H Magnocellular HREERM
% (Vellutino et al., 2004 ) « KLt » FREIFFEE
PRy 0 TR RES TS S R E B

(Catts & Hogan, 2003; Vellutino et al., 2004 ) ©

HSCIFSESiTE  Ho SEA (2002) 4347 30
PR IIEE SRR (-1.55D DUT) AU
FAERIFAIR ST - R BT OGR T N EEE
g R ECIERBIR R E SE 46.7% 0 HE
THIEERE TP B ELBIMR IRy © i 22 IR 1R
i 40.0% ~ BEEHL 36.7% ~ TR ETESERK
hi 33.3% ~ BEEEECE S 26.7% © Ho %A

(2004) #E%5 Ho A 2002 FHIRFSE » A
RERIE SRR 147 40 FERBH > 53
FIREER AT R (28.6%) ~ 2R
% (30.6%) ~ B EHE (25.2%) B E Y
SEk (23.8%) SERESIHITELELGT » FLE 2002
MRS RAK - Ho A (2002) BHESAEE

(2008 ) RYBFSE - KF2EBLH 3 R IR H 2 3%
FR#EH (Reading Difficulty, &% RD #H)
[A - #ea% 7 EH#H (Chronological Age, T
CA #f) ARG FRESIAEE < 4587 (5 41

(Reading Level, fiiff RL #H) - s —#HE
HAE BRI RR AN e LRI o FRAERTSEAE
R (RD B CA £ RD fHEL
RL FHMGHEZE 25 ) BSOS (=M
ZE) WL - B BUORE - Ho A

(2002) MERHISINER » RD MHAYHEE &
P~ R - EEIPAHASRES > B
R CA #H > {HEL RL fHAHE - & Lk
AW AT HER - B N E A R
B~ P i R R B R TP A
FRE R RN AR E o RN



PR - Podne A B SE RO IR RE

REJTHIEL— % (RIS 22 AR -

HESRATINL - 8935 (2003) DAEERRFA IR
SR EERE R - U RFIRACE ~ RAN JHEE K
BT = REEEAER o AH DU R REC R B
FoPEl B IE - RAN B RIGEAE R0 AHER RN
R BRI BR T oGRS
HEITISFEER B BRI ERE ST
REEEEL RAN AUREEE RN » e a2
B ° Ho S A (2002) MAERBEAHAL AT SR 2%
B0 30 M FNEERERE 4 £ (13.3%) [A
IRFEEEL RAN Y R1ETE 5 Ho A (2004)
(BB ZE ISR > 26.6% 11 T Lk 7 PR 2
¥ [FRFEI S RAN ERIVEE -

fie L PERFFR RIS - A EE TR (3 Bk
(AR 22 fEIRE T2 BT (Frostig #843) B 4 3%

(r=235) 5% (r=238) B 75 (r=.36)

YRR T2 5 B FE R - HL B R 52 I
(6.6%) BRI (9.0%) Re I3 mI B s
BEAZRIETERI (Ho & Bryant, 1997a)

B E LRI S - Siok B Fletcher
(2001) HYBSHEBCISE » LR, ~ A
REJT ~ BHEETFAURALR - KSR — R

(i ey L IR RE T B - he )/ B RO AER
(r=.39) EEEHEIAEE - AFHHR
S TERE R Tmi S RIEREST (Frostig)

TE— 2 AFEAR SR T RE IR HR S R - It
FEREL Huang B Hanley (1997) HEE MM
FeLl e Hu B2 Catts (1998) HIESHE B LLERHITSE
THIRB—E 0 98UR - (—) BEREI B
FRES A B RN R B 7R SR
BEREE (2 T IERE T HEE R
FRUE S SR RE ST - BORIIE R
A LR NIRRT H BT 2 E N
IER

= o
=

LA STk AN - miSERCiRE S il se
RESrh BT SO IR BR (R Y% LS RTaE
RCEHYE ST ATREE IKIRAE. RAN INJERRE T -

TR B T N RE Rl - 59 -

LA > MEEPERFFERITEH - BRAISEA B L
B AEE T RIS

5~ HittBRAEZR

Tomblin ~ Records * Buckwalter ~ Zhang ~
Smith £ O’Brien (1997) {5 F 5l 535 5 %5 R HI
B (Newcomer & Hammill, 1999 ) > {EEE%
N 7,218 FIIEH B - i 624 fi5EUGH
SRR E - OE—S e 328 HARE
RIFESERESLE (Specific Language Impair-
ment, LA NEfE SLI) © Catts BEIE[FIZHLUE 328
% SLI LUK A 276 #4758 S halE 2 B Ryt
2 H 1997 % 2006 FHEEEEHE L EN
5 S RS R o R -

Catts A (1999) DIZE 5% (5B
BIIERESCRERS ) ~ R - RAN DUKITI3ERE
JIVafE TS A RS Rl A AR o 2
A2 o BT ARG ERE T TE 31.1%
FOAREE > JRIRRAY = 8 B LA TR () ] 7 AR
By (14.2%) @ {EHEFRE KN 2R - Catts
FA (2002) FEL - BRTIEREEIEE SRR
B (NLI : JRFESCR R L R 2 BE 5 PR
F) FEZFM (NLL: 67.0% 5 SLI © 41.8%)
EAPULERL (NLI © 63.7% + SLI * 35.9% ) H¥i
RREREE HR g SLI BB (FREESCER
BLIEH GLEEAEE ) » BURSSRER » 24 SLI 5
B LR AR R BN S -
NLI 5 & ABMRIBIRERIIAIE 2 » R » &
TIRRE RS R — e IR -

PR TEEAGNERES] (A1 BT
MBIFRAIFAE ) 4h > McBride-Chang (2004 )
Fi LR SRR B G B P R BB R A A RE R A
INVETRARRIRA LR < B bl BRSO B R 48
T o R ME ( Microsystem ) £ E #l

( Macrosystem ) J& KKK Py BEEREE (41
RRERERE ~ REERLASHIAL ~ S2eh ATl YR
B BEEE (40 YIHEEFRER) ~ 2L
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F B SALIRRS (A AEFER ) - KL &
FHRTU A HER S R R RIS - S
FEARREM A R IE (FI40 © McArthur,
Hogben, Edward, Heath, & Hengler, 2000;
McBride-Chang & Ho, 2005b; Vellutino et al.,
2007) > AL ZERIEE R T - FHE
EIMEEREERE (A SRBEit KK HEBLLHER
PR ) FIRERRARAYEESE (140 : Shu et al,
2008; Vellutino et al., 2007) * LASEEZEEMIFEAX
Fc‘XF o

i & LA B STBRAT AT - BR T B RR R B
RAN ~ B EEECIREAHBIREAIRE 151 - S
8 R L AAHIBR DT 38 v L 5 ) B R R
% B SRR DA TR AR i DA
i -

N BERBER#ENRS

e PR FEER - — i AT HELL T R fEHY A
HEITAT C (—) REFifG . TEENE ) 15
B PRES BRI A RIZIAIERE - HAR K
AV IRRER S (EHRE > 2005 5 Catts,
Fey, Tomblin et al., 2002; Catts, Fey, Zhang et al.,
1999) ; B2 (=) RIRSUESIE . BRI
BB (ANEIRERERE ST ) > 2H[=] 9 2 i 2 22
Pl R FEBHRR AN RE H A R B e R A )
BR (A= > 1998 5 &L ~ MIEEEL » 2007;
Catts et al., 1999; Nation, Clarke, Marshall, &
Durand, 2004; O’Connor & Jenkins, 1999; Wood
et al., 2005) » BB A FIBRERE I 2B AR
R EH EERHIERER BB RS (Catts, Adlof,
Hogan et al., 2005; Catts, Adlof, & Weismer, 2006;
Catts, Hogan, & Fey, 2003 ) » 55—REIFFCHAILL
PR FHBHREAIERE R THINAE TS - fERRA R /R
PEER R AR PRI R T DABIRERE ST R
12 AR TE S F m P PR s I
REFRETER (R2 {H) RIS EEE
BT (BIREAHRHRRAIEGRE ) AT TR

4

WIS BAERES) (BEFEREST) HUSREE - ZEiRitL
— RG] > B AR T AR AR A A I A S
BB B A R RO R B B 0 - {HLIE
— AR SR AR 1S - B QA B B
FIREFHBAREAIRE )] - FURE RS R - B
EEH SRR - TR S S AT e R
FERI SR ? 55 TR DL @ PR AT
( Discriminant Function Analysis ) H977 53
17 AUR]Z P B b b S I Y W 7
%% (Tabachnick & Fidell, 2001) * 55— B
SEIR I E RN B A T B R - WYY
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ABSTRACT

Purpose: Early reading-related cognitive skills and abilities are proven to be crucial for
later reading development. In addition, children’s reading abilities can be improved more
efficiently if they are diagnosed and addressed earlier. Thus, this study analyzes the effect
of predicting which children are likely to experience character reading difficulties during
kindergarten to first grade using several reading-related cognitive skills. Methods: The
cognitive skills assessed were phonological awareness, phonological decoding by the
Tzu-Yin system, rapid automatized naming (RAN), and visual memory. During the last
semester of kindergarten, from April 2009 to June 2009, the reading-related cognitive
skills of 330 children were assessed. The same cohort of participants was followed
through first grade, although only 269 remained. The character reading ability of these
children was assessed from September 2009 to June 2010. Discriminant function analysis

was employed to identify the best kindergarten performance predictors. We analyzed the
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data of 87 participants, including 37 children who experienced difficulty reading charac-
ters (their Z score for grade 1 character reading was below -1) and 50 children from the
control group (their Z score ranged between 0 and 0.5). Results: The results revealed that
the significant performance predictors for first graders who experienced difficulty reading
characters were phonological decoding, RAN, and visual memory. The total correction
rate was 79.3%. Approximately 70.3% of the children who experienced difficulty recog-
nizing characters at the end of first grade had been identified when they were 5 years old
as being likely to experience difficulties. Among the predictors, RAN was the most sig-
nificant variable for predicting which children would experience difficulties reading
characters, followed by visual memory and phonological decoding. Nevertheless, 29.7%
of the participants predicted to be poor character-readers exceeded expectations (false
negative). Additionally, 14% of the children were incorrectly predicted to be unlikely to
experience difficulty reading characters (false positive). When associating with the chil-
dren’s character reading performance in September, the accuracy of the prediction rate
reached 100%. Additionally, the false negative rate was 0, and the false positive rate
gradually declined from 14% to 6%. Conclusions/Implications: This study longitudi-
nally predicted which children were likely to experience difficulties with character rec-
ognition by observing the phonological processing, RAN, and visual memory perform-
ance of 5-year-old kindergarten students. The main contribution of this study is the de-
velopment of criteria for identifying children who are likely to experience difficulty de-
veloping character recognition abilities during the initial stages of learning to read. The
most useful early predictors are the cognitive skills of RAN, visual memory, and phono-
logical decoding, in association with initial character recognition. In this study, children’s
phonological decoding skills were assessed using the Tzu-Yin system, which is widely
employed to connect sounds with words for young children in Taiwan. Thus, the decod-
ing performances may differ when assessing the phonological decoding skills of children

who have never used the Tzu-Yin system previously.

Keywords: RAN, visual memory, predictors, phonological processing, character reading
difficulties
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