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HIRES o Heam s ol B ET T REfERA S P
HOBEEE EA S SR RN RS R RIS
1 BREEER S ER TR BN
el IR FIBT etk -

A e B RYFIER

ST WA S R T o B S RE
FPUF A 52 3 e B TR RS R
PHEHIET - & ke BRI R R AR Y
W 1 S PR (B R 2252 o7 (1, N=1980)

= HEE

= 181.36, p < .001 > TIEREERHAY S RE HIIFIAESR
TKHERING SR AR TE > 2 (1, N=1980) =0 .03, p
= 0.56 ° #5 Bk DU E AR 5 —  BIRY EAlRE
F M T FIB VIR REN: - B EAD
AMEERE SRS - SRS ST
TERER Ly 51% » (KRAPEHIHETT 66% - S2REHH ¥
TS 8 T R RO O B M LE SR A - HAART
S EFNIE R TS o HE R W
R A RIS T S P B IE SR A BT
AR R R ARAE LY -

x*= MESHRENCHLEEENESTEHRNBNEEEHE (REXHEFSLE)
1 JEEYE ERIEY TRRIEES
TS ReEE THEE RS ESET RS
RS 318 55 213 60 286 131
FERE 44 % 8 % 48 % 13 % 34% 16 %
FIEr s 188 154 84 88 160 259
26 % 22 % 19 % 20 % 19 % 31 %
S 258 87 150 56 204 169
ARt 37 % 13% 34 % 13 % 25 % 21%
FlER s 234 114 141 89 229 209
34 % 16 % 32 % 20 % 28 % 26 %
x®MN MESHREHESHRAMMBRE MR (REXBEESTEE)
4 R = O i i
S bieRaies|
RS 500 365 865
% & 25% 18% 44%
?% bl s 310 805 1115
[;E 16% 41% 56%
“ R 391 560 951
Hl P 20% 28% 48%
B ’ . 419 610 1029
21% 31% 52%
it 810 1170 1980
41% 59% 100%




£ 38 RERBE TR

M~ EEHFERIKEER

Fo g lm B FIRVFRI RO - S ETRE
25 RS ERE TRy Sl
B SRR — T e —
Y BIEE R B AAERER T (B
HiidA vs. EEEHE) EEEEGUCR TG
& HHIET - 25 JEEIEE Rk e AV E
% AEEREEN MG —F - 2178 25
T SEE o L 2 AR EHE - BBIBNE
TR T e P T A LR IR HE R S
13.60% AU & » 1 S i e 2 I B 25 g
/N SESCERER 9.07% A2 FIRE
o AE R B R R R R
paired 1(24) = 2.198 , p=.038 ° [fiia LEFIETHY 2=
R RS RS S T 0 A
TERRRmZEINEE - JIRBREE X
AR -

FIRBEFEL (2009) FFFFEH B A BE 11 S e
FHECE - WA 5o B 52 2 o iR ek A s
BEREARS (BRAVIGH 15.57%HI0#
&) T ERREAHAISESS o A LA B A
5 — i B VE RS 5 1 P BT R i 2 28— iR
B HERREAR SR - F RSS2 E
A B AR - TR BRI R ED -
SR R AT RE A HIBT R S R T TR - AR
K HE g KRR B S RE TS - BiE
AfREE HRMEREA G NGRS E NS E S
AR AfERZ ARG ENBERR S
i RIS i KRR R B R D -

5 BETHIE IR TIREEESH

A AR B SR o ARER
AETEE P S TR E 080 BB
SIATRIEREI VI E SR B2 2 8 - RN
F T P AE SR RS B R (38

& ovs S ) ZIUEBESETEEEHR
K - ] BRI REAY AT S R A S 2RI RS
HHEREBE 28 AR = RS © 1
HEH M1 BERAHBE S  HBETH M2 8
ERAEEE  BEEN M3 BERAEE
HBEEN M4 BERARBE S - R
B T I S R 22 2 B R R B A 1
BTEE - FIEEFE (2009) BFZEHAIRR A SHE
M - (B AR ERREHE o THT » HH e B A A BT S FE
FrE G E S RERTEERH 22 % L=
PEAK - PR e BN 22 2 B 4 NEAER » A
VY {E B 2= 2 8 BB R A KR A
B WA AR — i 2B R
IR E @RI ARE - MERELEBIRRBAMS
WARH AR A — B o (H B S e 5 El e Bk
§518% - DARaAH 5o B A ilchs & FI BT R EEE
Rl 2 B 2 R A R I (E R PR
VAR ¢ e REREURRHE D EE =2 8
AIE (WBE v AN BE) EEREER 0 MI
ZPRAE ¢ #(58)=-3.55, p=001 : M2 ZHE{H :
1(58)=4.41, p<.001 ; M3 ZHE{H : (58)=3.51,
p=001 s M4 ZHE{H : (58)=-3.94, p<.001 - &
B HELE PO {1 2 8 L 9 T PR R 22 B 2
F A NAPERIR AR - TRENEESTREAE Y E 2
¥ EEEHENEE /S - mREHR
ANEAER » HE3E VU B2 2 B0 A 2 R
T FIETIRE -

i — 2 B R EE S HIETH M1 HE
K TR 7 BE e S R FI R
W (BEAIAREE ) ZRIBATES M1 8
HeE — (1) R2EHER  22EHEE
Zd SRR H T AR E A S R
FEFT1RHIFET M1 > FIRE = (11) PEHIEAE
0 S R RRAARAE SRR o Sy - W5




B e 5 B AR S R B B B -39 -
XA REREEESESHERHSEZUEESESHIFHHMIELEE
- BB B g )55 SEYEh =
, 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
IEHFAH
5 6.70 1.72 1.86 0.54 0.18 1.06 0.71 2.28
FHE 7.34 1.72 1.71 0.54 -0.19 1.08 1.27 2.66
e
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AT FIBT I R 2 FIAE M1 {E T 5HE
MRS - EEHPH T RSB TR
WS R M1 ERERER TBES
$H o T PR RE S R ek b A Bl o3 B i EL
Fllk T ABEEE ) 1R M1 ESESE
Rafh TREEE, RT EEZAEDI
(ANHw5% 2, 8, 11, 12, 16, 26, 29) » AT EL » HESR
PR R Ay HEA RS FH M1
A SRS A - (RS H G BRI
R M1 B2ERT&ES - REEMITEEA M1
Pl R RS B -

BEms - G EAMBENILES EY
M1 fESREE AT 22 5 - SRR R R
B G ST A HURE T 25 Bl S B
FERIAE M1 HABHEERY & /3 2252 - HEEHIREAY
e AIBT KRBT & — i S aE e S R R G
DRI BURE - R E R LR
A SRS E LRS- R SR
HELE M1 @SR - AT RA A RR ARG
B AR AIET - Heam R R5E
PSR R LRSS - B TEE
TSR R RS T A SRR M1 SRR
8 E AR AR M1 FRERER - TPRE
R R B S SR (S SRS R - B
PREA SR SRR S E R R EERER
REEEAE -

EFE (2006) BBERERRE S IEEIEE
FIE & (5 9 P S s B o« P = AR
Horp s — B2 (M) R Bl R o B AT ELL
SERE - NS BIFEEYVINRGR - BEER
Fom kR 7 (RIgIgErfaLL) pEfgILigsssR
AR - M1 BRI - TEERE (2009) AIRFZE
B TEAIR o BRSSO A BRI
B B E) A 2 M A R S s AR
mPUEEE2 8 - DL M1 S S S E S
HAHRRE SR (r = -0.80, p <.01) > MR —#
PEE AR M1 EAR S T R i
o BRAHTFERREE R 107 18 B ERIgos -
T S B BT RS T S RE LGSR AR M1
SR G HRMEE -0.66 (p <01) » 5
REAH A AHRE HIEAE - FE -0.24 (p <.05) = FlIEK
AR RHHLL (ERFE © 2009 ) » AR
EFIETATRRETE M1 AOFHRRE Hoi s - 25 B
B EEER 107 EREENEE
FUBT EER KRR AHRE » 53 B PEHIRE AR A REAY
[ FERERAMEE 0.74 (p <.01) » (HEMEEERAIR A
FHAIRERE R 0.24 (p <.05) @ A] RERAMFIGR
B PR A S REBATT DL - {E 2R RRRH A S RER]
FIR AR - /50 107 {ER1EEER
VYl = 2 BT A 52 B DU R A T FEi e 2
P LR R AHRR (-

F®N RIBUERMEE ZSBMMAERE LR R AR RS R ELENERE

Bgh @ E=EEE EIUEEE PEilRH B S ATZE
B—EhE 1 -.61 (**) -.93 (**) 47 (**) -.66 (**) -24 (%) -.80 (**)
5B EE =61 (*%) 1 43 (*%) 76 (**) .55 (*%) 14 49 (*¥)
=g -.93 (**) 43 (*%) 1 -42 (%) .58 (**) 21 (% 69 (*¥)
EYE = A7 (*%) =76 (**) - 42 (**) 1 -40 (**) -.06 -40 (**)
il -.66 (**) .55 (*%) .58 (*¥) 40 (**) 1 24 (%) 74 (*%)
L il =24 (%) 14 21(%) -.06 24 (%) 1 25 (*%)
B A7 -.80 (**) 49 (*¥) .69 (*%) - 40(*%) 74 (*%) 25 (*%) 1

*+ (RFAHBIEELE 0.01 level (2-tailed);

* (RFEAHBBEEAE 0.05 level (2-tailed)
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2 ARRAH B 1Ml B RO R
FHIE LR Ry s - DUDY (S 2 2 ey B
RF 5 o H B IEE 1T B 2 o0l (stepwise
multi-regression ) 73T » A5 SR B EEHIHH AR
A— > SREEOHEE (M) 25— B2
—3tEAWREIE - F (1, 105) = 82.67, p <.001 * %
TUAHRRARECEy 0.66 » YUERRE (R?) Ky 0.44
I EEE M1 AEIE G n] DUR RIS 44.10%HY
AR o fFEREH > M1 EE—E Y
ARSI > F(1,105)=6.20, p = .01 > Z%ICHER
B 023 ERE (R?) K 0.06 * Aif
M1 BRI R U 5.5% © 7]
RAERHR TR DL M1 BRI
R R Ry T ELBAREAE IR M1 Py
REfRRERB B AET % - BRI AR
ARHEE - AR 20 B 4 AT th 2 BUR
M1 BT EME—E AR —RYIE - F (1, 105)
=185.71, p < .001 * ZICHBIRECR .80 » RE
RE (R?) By 0.64 » W] RELATEEHIRERS
AT M1 28A9A/NRTEH - e E e
LAY AIBETRE - M1 ATty B O BERAVERER
T4 R ABEB AT E - FRERRER PRSI
BRI EEERNRAE - iR B T
SRR E LGS -

EH DA - AH B 34 26 T3 S AT A A SR ]
F M1 ERIEE B S R 2RISR - 5
B P REAY 2 RE R BT s AR REN » T2
R kH 8 5 H1 B LR AEh 22 2 BB R AE R
WS o AT AR G A H R 2
T BARIRY » B A T Y P 5 (R R AR A
R LH RS E LSRR o T 2R 5
BRI DR E Lo R AR U FE - HEsm ATHE R
AR S S T U 5 v B AR A Ry
ST RN SR S R SRR AR Tk
[ HERISEZR - B - HIE T PR ERT M1 1Y
FHRAE DR 0% e BRI AR IR B » A
[ RERT M1 AR BRI AHAY By

e+ ) B IR G B R B LR AR ER AT RE
JEERAEEA - R AR — Bl
SHIZERIFAE - FI P DAHE SR RS S B
SRS — H BB R B AR M R 5E
BRE - BN EAERE S TR HRRRE 11
WFEF IR T ARB HARE S AR (AR
HHIL)  EERTEHLERVARETZ
PR -

CERE

AP DA R B AR A AR o
PHEL I/ NER P e e e BE AT S B A48
HH e BB ERNEE
ISR T R PRI A B - T EARBEEE
5 F BT Bl A B SRR A R R T A
Bt ARSI R G R B A 2 B 22 R
B o T RATZERIREARE - SRR R B ERS
RIS R RS R A HA R R - AT
PR B AR R B - LR
LERIEER (B M1) » LB ERAIET 2 R lnee
FfzErbE 2 BRI B RITEAI 5 i B R
HIfEZRAEVIS (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)  &2EH5E 45 R
e 1 A S R B PR Rt o T LR PR R
HRIE PR R 22 - JREN S B RIRE S H A B
BRI - BATERISEERIERT S B AR S R
B B IR — L5538 5 o B SR R U
E G R G AT e B PRI st DA
ILHERERRE S R AR F ARy
B A R A A — R - AT R
B INEE - KRilh 5 A AP AR BRI S
B ERSEE LT - R T MU RR R
i » G BEE AR o AT e AR I
FreMREMmmfTry - PEAnsE S U R
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BRI — - FE L BEEREEE R
BHAHE SRS » TS BERRER A2
o BHTZHMERECTGEEA - flIAREE
71~ BEE - AR - PEERURE - iR
DU EF 2 HoA i A KIR S - R —fEfERE S Lt
KIFEATREFIRAEE - HEARXANEE -

B2 R S e T S P B A B
e DL - BAREAIERESR - RimER A
PREE R B FR S SRR Z » iz
fEEFEH BT (top-down ) HYRRIBEAHIRAKE
B s B A FIT - RIS BB bR
rhEE SRR R AR N - B
EER R SRR - —RIEE S D GRS
B SONRASHR RS EFIET - {E SRR AR A A
AP — AR B S R AR AR
RAERE TR AIET - HEamERRERE FTRERRZ B G
AR E MRS - SURHR SR KRR
HIFHEEE S RE SRR FTEL - HAWIZERITE
FIAE S ET T RS R B G KE BRI
P B LRI o R nT REYWD e 22 D R I KA e
R > — R OB Ry R e S AR AT B
HHIBHES RN - 55— K= lEry
AR ERANERAY R B SN EE - LR E
ZEEET AT RER SRR R AIBAAREAE - JRE]
FHPMERS R ER AR K » R = IR HE i
IR BRI E IO - R R E B E
KREATMHBI - TSRS S H AR - 3
18 SERRHI A H BT RS R S B
£ BERRET R EE PR -

AHIF 2 3% B 42 i L P A3 9 B A4S
ZB2Y A P EHRr 8IS - A
BB ARG SR - HEam SR b e e el o
RERAVER M BB @R A LS AR -
SRR o3 BU REAY W H 7 E R o A A R R
#r > BRRH S TR SR AR A S Y - At
TR P e RAE BRI KHE o - FEASE
ch AT {5 FAYRE S RIS E = a0 - e

P SRR - PEREET > mMHEPA
EREBETHNRTHEATRE (KK
50ms ) » PEEEEEGEECR (KK 150ms) » F#H
BRI HE 100ms BAE o RSB B
Rl =S ERIN EERERAK » @B
FRE IR R 72 SR AN B e T 5 P BT IE 1
R ] RAE R R R R R R R
@RI EEAK - MBS T EHHY
FERHPERARBAIHE o MRS R SCRF el
—2EF5% (McArthur & Bishop, 2004a, 2004b)
Firig e 5 2% (specific language impairment,
SLI) 538 BERE HHF 75 F kP ry Bk -
AWFERIAH 5 B R 72 B EAE R BREE
I AR AR LA B SR U R R - HEdm
BEHNNEERS TR (HENETS)
e I RS AEE R B BT SR
A - TEREE A R RE RAVRE H
HRRGRAIHAT » TR RE BA SR AR AT R B
B X B R AT Rt - HRRE S
FITS SRS AR - TR — 5 S0 -
R E LR BB A A S -
HIRHEERS T 5 M L RE RS @ e B
{3 9 R e BERO RS HIARATT » (KR 38 g
AERBRIAERA R - FEErRE R
ETHE S - HIAGERIER S (E MR TR
BRUR RN - RIS (8RS R R 2 i
2 —fig ABERBURE i - FH L
LA SRS SR AR
AAHAER (BFEFE » 2006 ) © & LEER SR
GRS & S S SRS A
HAYRTREIEA - A1 - ERREEEREEE
e R R I PR B M R 1 0 ADEL MR R R
% 5B BRI R e E 0 A R -
FIEC AR ZERHE - AR FERIAS R LB IE
BRI RS SR ENERERE
AR - HEFEREFRTNREERE  BE S
TR ERNEEEER > BRERRENEAS - €
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Bt 0 SR 2 — R & L E
E » B R B2ai 5 B R BN E#AIRE S -
AT HVREREN S - E T EAR
PERNSERFIE - EASHEZEAIRS AT AT ZERI4S
A - A B R S A& S R
o HEEHARYGES B AXREHT - &
HAEBRTHIEMNE S - KB BUE LT LT
PEHI 58 & 53 RE T B AV BH R I AR
fi§ > BIAIRFZE (Eimas et al., 1971)33H /5 H
KRR G C B o A 8/ 5 L& 2 1 He
715 BRI » REEE S T L S B RE
AR 7375 - EAaa ey AFE I T TRy 3
B AR e (BFFE » 2009) - AT&, - ¥
A RERERY 2 BHRE YRI5 FEAE AR v 9 - HAEN
CRBRSERL » b a8 o R Ik B L
5y » SREEIER R RS - HREE R
RS S AL BRI A EREE R
FAEE S - At ATEZE - BRABEERIG
HEECENER R EEAE T EAEAE
J15b  EERETRER HARE R - BlAEE
J7~ bl ~ BIRESE - AR UHER T H - BEAR
AW B HER R AL ES - 1k
BRE N - SRR ARI S B B IR
B -

— A RCEESEINFEREH
TR TERL T TR MIER - BREE
i e R ELE A B R T RE R R A
HEE SRENIRIRERRE - BARESCERTIRAANEE
BRG] - SEERBIAEETRA
*  BHAS H S R R A AR
B REEREEC RS HPRETE
% HE & R B BT & HE L iy BRI A0
b o BHEERY RSB R B ] e RE S R
i HEINIE AR SRS - HRERE
IAMERVEREEE SR I - SR EERE
NEFIZETZ - E A& s B e S AR S T
FFoR AR FHRARE AR S 3RS - I v] REdf e S

SCFRPRAIRRS - 328 - SR -

BB E SRR EERE TR EEE
H AR AN Tkl —A o Bl
W7 S EAH RRF AR Bl 22 o A B SR R R AR
ARG LR (ML) BOFIBTHE - BR3E
AT AR R R R R R R A e
JIRIAE » TiE AR e s B0 nTRE A IR
RSB EHE A A EE S B
AR » LI ZW RIS A& HE - (KRt
A AR SR H REER AR - ortiz &
A (2007) BIRFZERNRE R PG B RE S 5 B
TAGE SR AT R IE S e R e
K - EESH AR FBRAEEEET
FIAEEE - BE o BB E RIS
R RS R TR e — K
seanERe— NEEs P - AR MRS
BEER R PRI - R SR HERE P A
HERENVESRE  BABSRNER &S 1)
RE » (R L MY FE S R BRI H R -
3) AN A REE =1 Rpawaad sl TN £ E=]
HERRR VSRS - Mk HAAEE SR
IR EIHE YIRS - AWEh B
AT FTREHE At (ERR A F 15 I BT P g 55 A
Pt o PORHER P 2 3 50 2 1 R R P 1 3
Hii 0 EEAE R BN HEE S RS - RS
I EEY - R IRES - AIFESHEHE L T
tE— AR FEERET -

S SR SR R TR B AN 7 3 B A
AR FEATRERIE - A AvESH
ARWFFE TR AR R 2 St nT RER B A H A
R - SRR - R B - W
R REFFEE TR BURE R AR HEARIH
ZAEEE SRR - R R
£ HEE A B EEHRE R E - AR
fERBRNVEE RESET AT AR  BiesE
o B ARG BT T S S L R » AR BRI
PFFerh s A S & -
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BN B - BHEE SRR EES Ve
Hi BB SR MRt - FEB N BREF
s ElER i RERF S R M S HISERE I E
JREHE TR BILLAVIRTE - FEBI/NREEY - HERREET
HETRIER BT BT - HE AR AORE
H BRI SRR P R R
RHHIERERTEFFFSE - AR E BB i B )
IR NBRITHIMESE - FEREAIEE L
HE SR REH AR - FRERA TR S
PRI BRI SRR - FEAHRR R > B KB
HAR RIS E - B HGE SRR HER]
BEEA RS - LB NG

(RHEBESH) fEaf S EEg AL %N
A—EERFIEHIMEE (LHERE S
Ho) » ATHOREE S LRI R A S 0 $R AR
ERREET IR RREES) - RSB
A et S A E R AIRE S - ISR B
SCFAPAITE RIS R BRI ERSR0R - (2R
SCFRPRRIMER - B H & 5 B A R B AR
RESCTH - R A BSE R S E AR v
B RE R ASEEN - S 17 12 T R RE E M A I
;I\ﬁ_: &
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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




