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[RIER AR B T A EE ) H
W Bk TIRESY ) BURN - HARHS T
AR U i B o R G B U [ T 2 R

& TMEEEE ) REEREGI R T A
N

BRI FEEHERIGTE KRy TS |
B T B N6 5 5 B A SR AT
B ERY TS BN A TR
FEIERER | BUETE o KRgHs & BRIt
WAH 5 B A R B B A S AR S
BRI R IETER I AN EIE 7 B R
REE  PEHIRE S BRI R FE IERER Ry 66%

(FRHEZE 16% ) > TR FRAHAY 2 IR Ty
52% (KEHERE 7% ) 5 PETHIRHRY S T ER ]
H 43%2% 93% 5 ERREAH A IS HE T T =R i [ Fh
40%F 72% ° WIAH I IERESRI 2= SR - ¢
(58) = 4.13, p < .001 » HEHIHESE BN HIET I E
IEREREAE SR - SRR A NS
BRI EPAERH L - AR R
BERHEIRA T AT ) EE ERL I REE
HEE » HRARARZRE "REE ) R
Wk TS ) BETE o BN
ERERERING - GRS A AREERIE
e -

ERRCARHER - Gl BRI T S FIET R 2
TR 2 FIEPEFE (2009) FfFE BB —th—
s pe A S e e (ol B o PR s
REHHE » ANEBIERSBEA D)
ARHFFE PRI S B R RS T S P IR R RS
EAKILAR o FEFIFFEH I FIBHY
T P 70 AR 16 5 A1 96 5 W 28 1 A TR HE 3R By
78% T AE AT 5 2 I AH 5 B I RE SR A
15 > Fo 66% » MR IEMESRE - 1E
52% o FINL - SRS ERHEAEHE - SRR
BN AR » 1S G B R R B AR
ZIEZERE XK -

RS e R S B A SRR A i £
EAEIREERE T MIEE S8 FERIR
JE > Rl bl B B R R L B A
T TR L R R A R
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B Sl — AR TS L HERATT
o RS RS ) R R
& Hi R R LR HIE T
& ATREAER TS SRR BB
R o [RIBE > MR ABEEALL - Rt B TEE S
e TR REE R T E RS R

AU REEEE TN R ABRENE
ERE R B E TR A AT E R R
REE o FHELERIZAT AT AL SIS S SR
SUEE A NIRRT » AR S s
Tl S 2 AU

£Z MEASHREHETHRBNESHHE (REXSHEESLITE)
R A B R RS S IR
e AHEH IEEEReE | RIGEH HEGT
R 827 594 249 1670
I g Horke 66% 50% 33% 52%
kR _— K 433 606 501 1540
Harkh 34% 50% 67% 48%
R 655 610 336 1601
PN
B i Horkt 52% 51% 45% 50%
FIE x
el _— RN 605 590 414 1609
Horkt 48% 49% 55% 50%
et K 1260 1200 750 3210
: Horkh 100% 100% 100% 100%

WAH GE B A =R S R (R - %
REWY - PEREEY) WEESRIEEEEE
FIETIERESR 2 A A 72 FUE ? R =5 RS
BN HEE SR (B - SRR
RIS ) BRI S IR - &
FE S FEX BRIFTGRIE 43 b - RN TR BT EIE
fER > RS EEE N AR LB RYIA
FHE > HERRH R E S E LRl &
R FERR RIS 2R - R H 2 ARG RE
DIt (AR nyJE AR
PERTAIET R e Ry — 248 Ry 100% » A HEILET
HIERER - R0 BUREEHIRH SR =85S
FEROR 0 8 T B A P R 5 P W e 1 S e
fESeEERE =2 > 2 (3, N=1996) = 197.18, p
<.001 5 BPEAHRIAGERE 2R 0 (3, N=1996)
=11.74, p >.01 » HURRHHFAE =200 58
HE AR S S @R A R RSN -

E A LLB A Y TR 7 BAE =2
PR TE DR A A FTRE ? SR SRR S
R HERIAHAY ERESR Ry 66% @ 2R B
53% 5 BT RERIEIE EHENIRIE - HEHIFHAYE
R Fy 68% » MERRER Ry 54%  AXREEG
FERIRIEYL > IR IERER R 65% - 22 feAH
Ko 51% » H=HGEEY - B EREEHHRY T
e B - H 3 =203 mfH L S A 22 B
FHE—2 KRZIREAE 13% £ 14%Z[ -
{E 5 AT L e = 2/ NS T 3 B R [
PR SR T S R IR - B
MHEER S T A ERREEY A
T HE TRBEESREEY W
[ FELLERAE T BRI A A B DU - mT A2
R E VRIS S S R A (AR B i LA B R
BRI RIE IR SR 5 M B B R
SRR MR MRS G A R T R A
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IR o HERm AR 5 B BT ] REAE AR S R iR
HIRH AT SR EE R S R R E S
1% > BURAEE A 2 EiE SRR R R
gy SR I st -
= HeESHmAREETHER

S AT REL B SRR T P S
RPYBH RS2 R b B R AR e

PEFIERT - R JTheE BURPERIH S R ROEEE S Y
WA A [ P S B 2252 0 1 (1, N=1980)

= 181.36, p < .001 » MEAREHHM S FERIFIEESR
IKHERA SEEE AN » 7 (1, N=1980) =0 .03, p
= 0.56 ° 75 Bt D B HRRIN 28 — S AV ARG
BEMRERE S AIBIERY - BB EN
PEENESHTRERE - BRI T S ARy
TERESREy 51% » AREERIREAY 66% o ZfEiHE
JAANEE T SR SR IR, - HAAET
SRS TS B FEH LW
FHET A i ER 48 o PR IERE SR A B
R Ay B R RSRDIAY -

K= MESHREH-HESENESHRBNEEEHE (REXSHEE S EE)
— [ RREES RRERIEEE
ENEEn RiEE ENEn RisE ENEES RIBE
318 55 213 60 286 131
ENEn
b el 44 % 8% 48 % 13 % 34% 16 %
FIER 188 154 84 88 160 259
BE
26 % 22% 19 % 20 % 19 % 31 %
258 87 150 56 204 169
ENCET
il 37 % 13 % 34 % 13 % 25% 21 %
FIgh 234 114 141 89 229 209
BE
34 % 16 % 32 % 20 % 28 % 26 %
FMN MEASHAEHEEEHRHOMEETEHE (REXSEHEESEEE)
i s ! B
;%EEU : Iil:l =] uj *é E : [\i - %ﬁlg
R ETAE WA
) b 5(10 3?)5 8605
% — 25% 18% 44%
E \ 310 805 1115
e 16% 41% 56%
5 BT 391 560 951
H o 20% 28% 48%
%ﬁ S PELAY
b 419 610 1029
21% 31% 52%
P 810 1170 1980
41% 59% 100%
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M - EEERGEEIRIEER

Folpln B 5 JRUR R RCR - B EREh
A 25 {2 e ER AT IR S —E T
B AR S — S T
BRI B E— R BRI T (B
HiiEA vs. ) EEEAE0E T
& IR - 25 M FE kIR R B S
% RSB SRR —F - 408 25
HHHS T SR 57 LR 722 BAREHE > STETNE
SLTRIEA FIET B b T 0 LU BIAE PR
13.60% 1Y iU & A1 5% o st & P A 2 s
/N SEEIUCE R 9.07% > TR FIEHE
R g e A e R
paired 1(24) =2.198 , p=.038 ° T2 L HIETT =
B2 S i B S Y - A
THIRARRM B - TR B e K
IR -

FIRBEFEL (2009) WFFEHR AFEE I E
FHECE » WA 5o B S B A S AR A i 2
B AR5 (BRAFIE 15.57%09 S0
) MR RIS - n] AR S S i
B — B ERS T T BT IR T 2 28— R
B (BRI AR ER » 5l B 2 5
s EAlEy N - TR BN s R
HEG A PTRETE FIBTEE SRS TEIRE - R
2 H e KA SR B SR RS > Bt
FIREZ H M A B S A G s T 1 S S
R WIERRZ % S IS E R T 2
W KIS e g R G R A g B )

h  BE BB S IREEIES2 R

A AR AR R - AR
RS I AR SORERPRIB A E o2 28 > PR B0
S ATRIBEI DA ESERE B2 2 0 - IR
T S FIER R S RO R B R R (18

& ovsAEE ) ZIUEBIESBEE 2B
FKA1 o 0] LB i HRE A A BT SRS 2R R
HIEHH B =28 AR RS« 16
TEN M1 BIERAEE S BEEN M2 &
BATHBEE  BE S M3 BRERABE
T BEE M4 BRI AEE T - HEHHE 5
FAYREE FIER SER B = 2 B e S 17
BTEER > FIBEFE (2009) WFFEHRAYRRAIE
MHSECAL - (A B RE T - P o e g P S e
P e S LU (e R a7 2 8 L=
BEAK » B MAEB)= 2B AN - 1
o flal e 7 22 B BEER S PG K ek A A
B AR — i S5 R &
IAFEE I AIRE - SRR IEEEM S
FARHATE A2 —30 (0B RHH BRE R B EL I
S9R% AR 53 B Ao & A R GE &
W B 722 2 W R E R R T E A R
VAR ¢ B RSB Y B 2
AIEE (8E v ABE) BEEEER > M1
AP ¢ 0(58)=-3.55, p=.001 ; M2 ZPf{H :
((58)=4.41, p<.001 ; M3 ZEFE{H : #58)=3.51,
p=.001 : M4 ZHE{H © #(58)=-3.94, p<.001 £
B RE AR PO 22 8 e PR T A2 PR S i R
N PERIRRAY Z2RE - R E 2
¥ RS S 2 o TR A
ANHHEE - Hgm i P e B2 2 B0l A R 2R Y
P AR -

fisl — 2B FHEE A e T AT M1 (&
B TR A S e S R A A o
W (REEFIAMES ) ZHIBHIES M1 {8
HrplE = (1) KREEHER - 2R
2R S EE AR L T FI TR 8 S A 8 R
JEFR 1SR M1 - FIiE = (11) #E5IREAE
W+ BN BRI R B R T SRy » WL
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®E IREMERESESHERH S BE2ESESBOFHEMFEES

-_ e o B=EE EVUE) R
Mean SD Mean SD Mean SD Mean SD
» THEE 7.71 1.63 1.60 0.53 -0.4 1.05 1.66 2.84
EH#E
5 6.70 1.72 1.86 0.54 0.18 1.06 0.71 2.28
. AT 7.34 1.72 1.71 0.54 -0.19 1.08 1.27 2.66
B
5 7.14 1.76 1.74 0.56 -0.08 1.10 1.17 2.62
8.5
8.0 -
75
3
TQ/ 7.0
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i
& 65
&
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55
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A AR
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an #e s S
8.0 bntcori
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B
% 6.5 F
|

6.0 F
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PRI B AT

E— REBEHNRERSESFHE ZRBFEME
(1) BEmEA - (1) BEEIE
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AR AT R S 2 FEHE M1 [E AT SHME
AR » HEHPH T+ ZAZAEFE R T
PEEEEE ) MRE M1 [EEEEER TS
KA o e 2 A S T 166 e U 43 B i EL
HlETE TOREE S R M1 (SR 2
et THEEEE ) BT B EE LS
(AT 2, 8, 11, 12, 16, 26, 29)  AJ K, » HESR
Pedlt R R A R E AR EE ML
(B S RS2 T AN - (H A2 B B A 8
A M1 EERTES - REZMITEEHE M1
R R EHHE T E L -

S o AR H R R
M1 {EPR FLE AR 2 B LR R R
RS HCER Sy I BURE T 2 B S B A
JERIIAE M1 BB E 7 5 HEdIHm
P AT KRBT & — M HEERE g A
LRSI RIRE - 16 A ORI
A B RGO o TR A SR
ML M1 EAIREYE o AT AR AR IR AR
HLSESRAR AT - Rt A
AR DR RS 0 HEHER —
HRERE A AT S TR M SRR
B R TR M1 FUERSESR » PR
TR B S E SR ARG -
A B E R S R SR SRR LR REm
REEFAE -

EEFE (2006) BIGERENHEEHBEEL
FIGE S (B R H AR S AFEE B2 o A e
s — B (M) Ry R R 5 5 B E L
SEERIE - M HEFAZEVINRR  BEER
R fiicte )i (CRIpEIEE L) BTG ILIRAEER
AL - M1 &K - TSBEFE (2009) AIRASE
BETIEIEAIR I o B BEB AR B FIE AT
B B EERE I 2 YA R = s AER
e =2 > DL M1 FISE S H L E
AIERI(E R (r = -0.80, p <.01) > THERR—H%
P BHNERAE M1 {ERRIEE A HIET s
T o BRARWIZERTHE Y 107 {8 B ATRIECE
FEThIIAH 5o 2 P B T S FE LLERAIRINOERY M1
S AR - MHRIESE -0.66 (p <.01) > TE
FERH AR IR, - FUE -0.24 (p <.05) © FIRK
AWFERIERELE (EBEFE > 2009) » BAHE
EFIBFIRIEE M1 AR E RS - 5k
HETTeh S FEEAR 107 [ERIECENHS &
FIETEESRK P R AR S B PR AR AR
[ HEAHRRIESE 0.74 (p <.01) > {HEEBERAHAIRA
FRTHERIRE 0.24 (p <.05) > AR AFERIS
B PEHIRHAY SRR AT > (HER R A S R
FIB SRR © FRAFIH 107 fEHRIEER
Do 2= 2 BT RaHH b 2 AR A ZERy [R5
P HEERA R RN AR A -

RN REBBEROES =S HFMmER ELUE A AHRTHES RELRAIEREE

FEiE BEE  F=EE BuEE PEHIRH PR FRABFSE
H—E= 1 .61 (*%) =93 (*%) A7 (%) -.66 (*%) -24 (%) -.80 (*%)
[ ]y .61 (*%) 1 43 (%) 76 (*%) .55 (%) .14 49 (%)
=B .93 (**) 43 (*%) 1 - 42 (%) .58 (*¥) 21(%) .69 (%)
EPUBEh AT (*%) 76 (*%) 42 (*%) 1 40 (*%) -.06 40 (*%)
PRI -.66 (*%) .55 (*%) 58 (¥%) 40 (¥%) 1 24 (%) T4 (%)
EAREH =24 (*) .14 21(% -.06 24 (%) 1 25 (*%)
BN -.80 (*¥%) 49 (%) 69 (%) -40(**) T4 (¥%) 25 (*%) 1

*x ARAHBREEAE 0.01 level (2-tailed);

* REAHEAFEEAE 0.05 level (2-tailed)
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5 LA S S g 8 B o RO 1
BB LR Ryt > DIPTSR Bl 22 22
R HSEETES ZINEE (stepwise
multi-regression ) Z3AT » il SRR L A R A
A— > BREEOHEE (ML) 2FE—HEEME
—HEANTEIE » F (1, 105) = 82.67,p<.001 * %
TEHHRITRECEy 0.66 > YUEFREL (R?) By 044>
AL M1 BAIEHE ] DU TE 44.10%019
SIS o R > M1 RS HME—t
ARJEEIE > F(1,105)=6.20, p=.01 > ZICHHRE
FRECR 023 PREFREL (R*) By 0.06 » AT
M1 BIE ] R R I R R U 5.5% © 7]
RAEFIHA AT BRI 5 DL M1 B IEY
iR = Ryt » T ELBHBESt/EFERIRH A M1 P
REMRRAV BRI S « BRI AR IE
BERHHEE > BRI 2 I3 o3 T 2 BER
M1 BIEEME—E AR 98I F (1, 105)
=185.71, p <.001 - ZICAHBIFRECR 80 > IRIE
RE(R?) By 0.64 > v R ABEENKIERS
ATH M1 28R/ INVRTEH  HemE s S
HIAYFIERRE - M1 AR (A E LARATR R
o3 R R A BEE irfai - R RRAT IR S
KRR A HERRTE - TR L S
R E RG] -

FH L L AERE 534 R0 28 Te3l R o3 A g s SR vl
HI M1 {EREE S L EZ RS YIRIGR - 5
B PEHIRHAY S RER BRI B A AHAOIRSEDL - 122
B A A3 5 17 LR A 22 2 B E R AR R
WSS o AIHERREARIPERIRE S B AR AR 16
T ELTIRE > W5 A i P P PR o 1 A BRI
R CH BB ORI » TR 5
BRI DR S LE R ZOR MU - HESRTTRER
AP AS B S T o e o B R A O S
ST > RIS A RO AR, - Tk
[RIERTEER - I FEE FIETSOFER] M1 1Y
MHRAE DU R % e BRI AR AR BORE - A
[FERT M1 R B 2 e 5l B PR AR A

R S 41 -

e+ T ST G B PR EL LR AR AT RE
THERAEAFA - BB AR RS — Bl
FHVZERIFAE - FHEE ] DUHE S & A EEA
SEPERRES 2 — BEIB N B E AR MR e
ERF G BN BRSSOV RN 1)
MAEF IR A AR (ZID‘IL’;T?
FHLL)  REE R T HILE SIS
AN

vT =] nj-nFH

A ZE DABERE B AR AL o AR S
PR > G N Rt B B AT IE S B S
HERERRRES) - BN E AN
EHIPERR A R e L B - T HARERE
I B 22 AT BN SRR A RS T )
Bl R A AR A A R B 2 2 B 7 5
L o W] R AR, - BN S RS
SR GRET R SHE U e e RN i A -Z SR
A S B AR P B TR AR
CEERARER (B ML) o REBEBRAIET 2 BelRE et
B ZerbE 2 Bl E B ATER5E pa B
(fEERAEIYI A (Jerger et al., 1987; McNutt & Li,
1980; Ollo, 1985; Pressman et al., 1986; Tallal,
1980; Tallal et al., 1998; Troia, 2003; Waber et al.,
2001; Walker et al., 2002) » 35 2ERFFEEFFE IR
W LR R B R EGE & A L R
W R R TRRI L BBE S B T
REHIEREE - BETERIS B IE H AR S R R
s B AT — B o B SRR B U
FEFE SR PR s L R A - e DA
T HERERYRR A MAE RS R RAHY
BE AR rp bR A — R AT - RE
BREAEE - ARGl S AP R R ENIE &
FAEAE DAY - BT SRR R
5 SRR AYRRERE o AR ELHERR AR I
Fre ANt THy - BRI R LU R
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BRI — - HE L BEERE SR
B E SR o TEBERREA R - 70
i BETSHMARZTTREEA - SR
71~ BRI -~ WA - TERRURE - iClR)
DR 2 HoAb e ATRIZRSE - R — (i He i Lt
KR ATRERIRF A - R AR E -

B T R B P o P E B
RHEEDL - EERIMEAYIERER > R EER Y
N BN G R  BE SRARIIRZ - 6z
HEEFEH BT (top-down ) FURRIZEAIRRACE
B e T B A AT o e AR B R R
HEES IR R BN A - B
E BRI v] - — R EE % D K EERE
R SONRAS AR AR A A - (H AR AN A
(Rl —HR B2 B 5 ) e R A SR
SRAEFE TR AT - HEawmER R AT RERR S B HAEH
ABTE T TR E AR » BUR BN SR KR
HIRTAL B S RE TSR TS « HHANWTFERY/E B
FIAEE S AR RS R B ARG - BRI E
o B G W 20 R EE T RE Y S D e KT
R > — g KRR Ry S P o AR AT B
HHIRE RS RN - S — g K= E iy
G PRI A RS S A IR < T R R
L FISET AT RER S R IRIR IR FR1EAE - JRRN
HIMERS BRBRAER L - EEURAE = KIHERE
HORHRE SR BUIRATORL » KR M8 (5 R
RETTH2IR > TEEs S S AR - (2
18 LRI A AL H AT e RS SR S B UIR &
% AR EE PGS -

ANRIF S 3% B2 T P A P S R A ey
A2 A EER S o TR RER A
BRE RSB - HEsm SR Rt thah
RE SR AHEER S B RE AR N £ L AR -
SRR 3 A R Wk P R e A A R
M BB S SR R I RE R T -
IRIHES SR RSB K IE AT » TEARRIFSE
FH AT R RE & RIS = = - e

B~ RRIEET PR MHPAR
EREE T RGBT BT (KK
50ms) > FEEEMEEER (KK 150ms ) » [I#
FEBRPEEE 100ms DAL o HAARIREEF SR
R =R S D IERER A EAK - 35S
HHIR T FAIRE 55 7 A g B T P B A TE
SR ] AR R R N IR R LS
HEEPHEEAK - BT E 'Y
TR BERARRAIR - LRSI SERT
—BERfI5% (McArthur & Bishop, 2004a, 2004b)
FiteiE s 2% (specific language impairment,
SLI) Sea # AR P AT F R -
BT S B A B BN B RE
W E SR M LB S BUR R RIS HERw
B NEEEE SR (HENREETS)
SRR SRR R BT R
AR - fERE SRR PR RE B HR E B
H BRI - TS RE B ASER AT s BE L
B NSRRI R 0 - HINWA 5
AT e E AR - R LR — i -
MR SR I B A SRR -

A SERE T o S LA SRS R 0 B 3
BRI EERTRGHIRNT - R R B LR EHY
ANE BB g - G5 AR R,
EHE S - EAESHIRE AR EER AT I
BRI EER - IKEEEEE SRR 7
B > —fg N ETE RIS R - HE L
O E AR SR e S R
AARBHE (HCEFE » 2006 ) ° 35 LB SRR
T Y B 35 0 P B B8 T P S e A
HEryTRElR Al - AR - IER RS EREEA
Sl e v O BB R A R AMBEE S R U
o B B BRI R A A2 R

FIEC AR FERHE - AWFERRE R B ERIE
BRI eI R E R B R EE
ARHY - IR RSB IRAE - Y

TR EHRE SR > BRI ~ &
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1% 0 P B I R — RS MY & AR E
E » B — ST i B R RN YRR & < T
MAEEVIEAIEM S - S S AR
PR RHE - HHAHTSERUARS AR A FERYAS
SRAHREE » RIS B R T S A A 23 B R
o I EMAEEEHIL - ARRE L - B
/ARG HILNE S - KEBUEEEE T E T
P S RE e B RV A F I E R A
fi > BIAOWFSE (Eimas et al., 1971)88/MEH
PNGHE-STAREEN TR TR Y fa A
715 i > BRI S S a2 R AR
AR T 372 » ST S p AR BE T THIRY 38
R R RS (SBEFE » 2009) » ATAL » ¥
T RERE A& RHRE B A NS A I EAE AR ) AR
TR SERL » T2 BE 3 38 5 e M B ey
5y » BRI R RS o BNNE FRA
ST H L o BRI S B AR R
FEAEE T o JLAh - AATEIRAY A BEE 5
HPEE AR BR T R EARRE S TR RE
JI5h - EIRETTREE HARR BRI - Flan=
JI~ bl ~ BEEEE o TR R AR T o BER
AHFFEE S E R HE S R A DR - Ik
BB > SRR B B AR
HEER -

— B REESEINERZH
SRR T TR MEE - ARELE
a5 B PE U B R T RE R R A
TR R » AREE AR
M - HEEEREIAEE SR A
* » BHRE HEMREE R P E A RE
BRI CES P EE TEr
% HHEE & R 0 BEEUR & P L At SRR R A
% o BH SRR TR AR R U T S E R
i HEINE AR SRR - A IERE
ARV B EEE RN SIS EERREIRER
NEFIEETE - E ARG s B A R AE S R AR A S
FFoR A AR A S s - Sl ] REDT R

j
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p=itll
o

Fr OB
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i
& OB o 3
il

=
)
o

SCTRTRRIGMERS R - BB -

Ea) S RSNl 28 S AV
FHVREGIRLERIARY "okl —F o B
7 5 FE A BRI SRR Bl 2 o AT B R B R AR
AL HLARR (ML) HCAIBTIRE - RS
HFTEN N S AT R S AR R SR R B RE
TIRAE - TIE R BRI A FTRER 1k
T IR EE - BRI ALRE S A&
AR > THZW RS RO, - KRt
AL AR SR B AR AR AR - Ortiz 55
A (2007) HIRFSERIBE B PU B A RE R S B

R RE I AR AR IR PR R ey 22 2
K o M S S @A FERE
RIAVELL « HE L SRS R RO RIS S
PR R SR R AR ER P iz — - A
WFFEAnEIRE— N E P - R MR R
EFR YIRS - $65 & 2 AR IR R
HERENESEE O ARSI &
RE » (E St ARG 5 e AT FLRR A -
EE)iN I REEE) AR R it T e SR ]
HEfian o IERIR B - RS AR E AR
FISL IS YT HER - AWToEhBhE )
A e A 1 P RR AT 6 T P g A
o MORHR AT B AR B S R S I
BT - R AR T HAARE S R AR
frEEH - REFHIRIESS > QIS EhE &5
e — IR e ERET -

R DTSR R B AN 72 S A
7= P EEATRENR - RIS
AT R R AL 22 Bt el REZR H S HL At R
JRIK » ANGESERURE ~ TR - ERESE - R
L EIATREFFAE B RESE U 22 2 EIRRAE
SEAB ISR SR R AR - R R
£ - (HFFRA FEHGEEITE IR - Wi
FERSRINEESI BB A 2R Hi=H
L B AR IR T LR AR
e A S &
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FEBI B - B S SRS D&
BB BRSO AR - AE BN BRE R
e b RBIRE 2 S B SRR R E
RS B LEAEYE - AEB N B > HIERR D
HRTRITEE IR BN - LB AT BAEE
RN AR E YRR IS S SR
RHIEHEAESE AT > RME R 2R A
TS AR - mREREAIEE BB
B E R EEIREE - RS S
FHRRRRIBR R IR SEER - (EAHRR B > B 23
AN R H A - BEHEASCR R K R
BEEA AN - IR NG

(LHZEFH) FERE RS E AN
ARSI E (CHEREEY
H) > ATHEORER B AR R - 1R
LHPFEE ST R RIS RAET) - IS
R SRR AIRE ST - R
SRS S R BRI EAS R 7 - (e
SCFRFSRAHES: o B H AR S B A B R B R R AR
RESCFRF > BB RS S AR
PR RYSEEN - HE [T B2 7T B A B 8 )
P

ZENR

BkEE (2001) © B/ N—5ik BRI e 2 A
HRFER B NHRINR kB H LSRR
BRI ZTR » ht HRbe SR > 15
101-140 ° [Hu, Yeong-Chrong (2001). The
related variables in Chinese phonetics sym-
bols learning and the effectiveness of elabo-
rated instruction of Chinese phonetics sym-
bols on first grade elementary students with
reading disabilities. Journal of National
Pingtung University of Education, 15, 101-
140.]

AiBF (1998) © GEMEFIEA L 4 7T
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ABSTRACT

In Mandarin Chinese, there are three retroflex contrasts of fricatives and affricates. The
major acoustical difference between these retroflex contrasts is the spectral pattern of fri-
cation noise, but the perceptual distinction between these contrasts is subtle in nature. It
is of interest to discover if children with learning disabilities (LD) have difficulty differ-
entiating the retroflex contrasts perceptually, as well as whether children with LD have
different response patterns for the task of retroflex detection. Purpose: The purpose of
this study was to compare differences in the auditory identification of retroflexes between
children with LD and children without LD, and to investigate the acoustical spectral pa-
rameters related to the retroflex perceptual judgment of the two groups of children.
Methods: There were a total of 60 children participating in the experiment, 30 of which
had LD and 30 that did not. The children that did not have LD served as the control group.
The ages of the subjects ranged from 9 to 12 years old. The perceptual task was to listen
to monosyllabic words one by one and judge if the stimuli were retroflexes or not as
quickly as possible. In the second task, the stimuli were bisyllabic words, and the retro-
flex judgment was constrained to the first syllable of each word. Results: The results
showed that the percentage of correct retroflex identifications of monosyllabic words for
children with LD was 52%, which was significantly lower than that for the control group,
at 66%. For the bisyllabic word stimuli, the trend of the response patterns was similar to
that for the monosyllabic words. The percentage of correct retroflex identifications for
children with LD was 51%, which was significantly lower than that for the control group,
at 66%. For nonretroflexed stimuli, the LD group had more ‘false alarm’ responses.

Moreover, the LD group had more errors for words with nonretroflexed aspirated conso-
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nants. This suggested that for listeners with LD, the detection of retroflex features might
interfere with the aspirated features. Using the retroflexion response of the two groups,
the spectral moments of the frication noise in the words were acoustically analyzed. The
results showed that the level of contrast between two categories (retroflexed vs. nonretro-
flexed) on the four moment values for the LD group was greatly reduced, especially in
the first moment, M1, which implied the spectral frequency gravity of frication noise. In
fact, M1 for retroflexed consonants should be lower than for their nonretroflexed coun-
terparts; however, the responses of children with LD showed no such trends. Stepwise
multi-regression also showed M1 to be the only robust variable entering the model. This
held true for both groups, but the multi-regression correlation coefficient for the control
group (R = 0.66) was much higher than that for the LD group (R = 0.23). Conclu-
sions/Implications: The conclusions and implications of this study were as follows. The
children with LD had difficulties differentiating the retroflex contrasts perceptually. The
results of the spectral moment analysis suggested that the children with LD did not dif-
ferentiate retroflexion according to M1, which is an important cue for normal listeners.
The perceptual processing of the frequency gravity for the frication noise in speech may
be defective for children with LD. This suggested that they may have auditory frequency

resolution deficits during speech noise processing.

Keywords: Retroflex, Learning disability, Auditory identification, Spectral, Moment
analysis



