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PRAERSE LALF i S R S i » R |-
SSD G B AR HE B MR - U AT
AE 77 T H B R A1 72 52 - 46 SSD B,
HIEENE BT EERE L ®
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T & A BRI RH EOUR 5 B e S 8 I g
MG (masking) W2 SRS - —LERF5E
(Bradlow & Kraus, 2003; Kenyon, Leidenheim,
& Zwillenberg, 1998 ) %53 » FIIIEH EEEFEE -
i 5 RE JJBGE TS R 5 2 B E I 1 52
&, FE{ZHIL (signal-to-noise ratio ) FYEHEE
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£ o FEAWFEE B R kg E e HIlE VOT
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BH  BIEHTEE B REr ML, -

WEE R R T E S 2 AN
HURRER 2 W o) R # B SR R GG
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1978) - H ZEHE S AN 5 i et o R -
BREFEL (2005 ) I & 5L AT Wy 1o JEE 2 F1 26
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SEHREE T » HEGR I PR B SR P
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IR B PRI IR R K B AR ik
PR R R T/ IS BE SR A i e it
TERCR 2R - ARILBYIEE AL B IR S
CEXEFRA PR MM R o 75
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Rl REFIARN R RS R RE RAR DL -
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WA TRF R AR - JRE SR L B 556 A e o0
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 [E A e -

TR 73 AN R AL PR PRI T Y 4
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i EN R BRI (S B & FIRER IR
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AT 35 FIBE S & R 4L 3R 16 i 47 75
(transition) FETHEWEAENEE (Kent &

Read, 2002) - 2 EERE SRR W7
T TR [FI RS2 - B R i A s 2

EEENA L EERRTEE R - BT
AL B E R AT R R BT
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B Z AR IREET R R > FPUEHES
AR ARG Ry AT IR RAUAE 30 ~ 90ms 1Y
#iE o HRETTRIR R » @ E TR
i# 30 ~ 40ms - WA GHHIEHTT (A5 E)
FTE AR - G - A er e & R R L B
A A R R DUER R - flan
& A 1 7)1 5] e e 5, Bk W Fast ForWord
( Scientific Learning Corporation, 2010) {5 F
BB R B IR R
50% > BB MRGRA RS 20dB (YRR - HAfHEE
BRGA - KR E R I E R R
EITEEE RERS  BIRHERENIES
o -
era ISR
Coefficients, MFCC ) /2 1 A B TE52 45
R JeRHE IREER DL Mel & R4
- RSB EEAL R - Frag R R
T T BE MRS PR 5 — R AT 5
A T LLS3 BERE 15 SR IR AR R e
(FE/NIT»2007) - Mel B FRUZHEA HEG
I E AR - IR A TREA
HREE R R EREE - HRT MFCC J8 B
i B St S P A B B e MR 3G B A s
73@ BEElT P E BAE Ry (B L » —
&0 Ry e AR AR E RS & 2 B2
Xﬂ(% AW EEE KRR S 1T MFCC %
IR - s = TR ¥ MFCC pRERAYEE

(Mel-scale Frequency Cepstral

5 HAREER

ARWTFEH H LSRR A RIAVEEE (SSD
SUE ~ JF SSD SR DUR — MR ) FE S
REJJRYZESE - NEH R — L0 B SERE & B R
B B RS S W
Hordr » BER R 51 A AR AR LAk W2 -
AT W B - R — e =
HHYEGE 13 AT H IR E AR - |
SRR IE RN S IR ] - BB e — i
P W B R R R B R S R s
HRI NIRRT AR S I LSRR

Es—

i

— Bk

(—) BHE
22154 102 £ > H A 31 fEE S

W (SSD) GdE (21 55 ~10%4) » 311_?%5]33
RUZEREIESSD Fil & (2158 104 ) ~401if
EBIEFHA (155 ~25%) - 38 31 fi SSD
b B A R A R Tk /S H 2SR i H
I 592 5% (SD=028) ;31 fijiE
TEH 5o B AH AF R B AR Fosk Y 8 H 2 7S
fldl H 2/ > 4 597 5% (SD=027) 40 1if
AR BRI fy 18 28 25 5% 39 19.75 3%

(SD=1.88) » ERHFIRIILA - 1582
B D 3 B S H F B HBVEE S - WHE
PRV TR TR RE ~ Y RERERE ~ B E
Tt CANMSS IR ) DU EH B A BB
Mg A B4R - REFREENRE  IrE
2B PR R T e A = R

(1000Hz ~ 2000 Hz ~ 4000 Hz) i sigi(g

(25dBHL) HIfRES -
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MR AL NG R B R ATy 5 B
AR I (BPERE - 2003) FEALER - EHEL
HEHEGESRTEE (HREE)  #IUE
HE SRR 5 v AR A o T By Al A A o 20 B
R Rl 1.5 e HE 2 DL E - hAb - 8k
R SSD A S B A A — 4 S B (Rl —BEAR
BT H MR IAR AR SSD G B U #HH
SR BRI o 285 i DI B R
HIESEEALE ERE ST - MBS AR B% o SR
FH 52 A o A R i AR B B TS T - A
R - R HGRE R EER - SSD
FH Y ST FA R A IEfE R Ky 63.33 (SD =
1542) » =55 80 » g1 B 225 JE SSD B
HAAR SRR ERE=R Ry 93.09 (SD =
554)  ExrEky 100 0 BAK R 85 - DLt HBg Lt
BRI b IR o IERESR - BURRGHH S EAE
ETBAEREEER 1 (60) =1011°p<
001 - SSD #H i & IE TSR EHE KA IF SSD
SLEAH o S — R S IR AR AU —
B S B N B R GEE AT BT
WA P A i B BRI R AR - SRR
Pearson FH B4R HUE 95 (p<.001) » BE/RAS
ek el B RIFAVRE G EE -
L. ZEHH
At B ESEE PRI RS 52 fH%E
PR AT (RMst—) T e -
"% BCTE ) F o BRI
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H o JREIBR T ¥ EAE S R AN mIfEE T
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Pl SSD Y 76% o DUHHA Ry 5 ST e 5
BT RER - =R IR 22
BUEHEE 0 F (2,99) = 6999 p<.001; &
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NEFF LIS 280 fER] DMDX F2x(batk
EBEE > WACsk IS IS AR -

Falies - RARBESRERIRS - FRPYEEIRS -
SABHH o R VUM BT T - BRAFHRI T R =

ERBIAZ AT 12 R O (BERER - BRI = A EE
JEIIEE - DU fRSZaFE TR i3 B0 IRE - BEESERUE 20 R 30 2048 -
K= JETHILREEEE2NESANERAE
58 1L ¥ T 55 J5 /Nat
\ L T HE MRE (Rl FEE
LR E . MFCC e _
HE5R ik fIk B ER 4
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R NEREEST&H
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B
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- FEREEEYES AT R Ry A B TR - R R
S S PYRIE) ANOVA 574 LB T
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FOREHE R » BEUR MEG B ni L s 55 A

S ENBYN RS2 N RNIE S
SSD bl B # H IE g R /R = it SSD S EEAH -
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RO —HHEEHMBEESIHZREERERNFLSEMIZEE
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AHETEER A RS ) RIS R EATRK

> paired (39) =-12.51 > p<.001 > {HFE RT

HIVZHREZ » paired ¢ (39) =039 p=.70 - 3£

— A AT R E 25 LU RN L

P27\ R H e e BB SRR o~ e

SRR ST ST LL R FRPEE LR

TEETALELL - BHERE LA By N - T

(B SN A RS S LD A Sl R B L

WOV K -

FESLERL T > FREVYR S A IR TR 2
B bl e A B T RR{LHE R
FEWE HFIERESR T T ARIFEIEAROR - IEHE
SR LB N > IR DU AR A 230

AN

52 o e AR AR SRR RS J5 T > SSD S
AR LR R B B — o S e RO
BB 0 sR L BRI B R RT Ry By 2%
R > paired ¢ (39) =-3.75 > p=001 > {H¥IJE
SSD G H FIBSER ASERTE - paired ¢ (39) =
126 p=22 -

BRS04 - AEIERERER S
A 5o B 17 2 B B R TR SR AR
FllEZ2E (SSD #H : paired ¢ (39) =-10.99 > p <
001 ; SREEFEHIH © paired £ (39) =-21.59 > p
<.001) - HEHMEAYIEREERAMRES - B
A 52, B S TR T IR MR BE AEE 5 R
1E 30% A E SRR J5 T - SSD 5 Bl
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ABSTRACT

Purpose: Preschool children with speech sound disorders (SSD), previously called
“articulatory/phonological disorders,” frequently show deficiency in speech perception,
specifically in speech—sound discrimination. The purpose of this study was to investigate
the speech discrimination ability of Mandarin-speaking children with SSD and to explore
the effects of acoustically modified stimuli on speech discrimination. Methods: The
participants consisted of 31 preschool children with SSD and two control groups. One
of the control groups consisted of 31 normal preschool age-matched non-SSD children
and the other control group consisted of 40 normal young adults. In Experiment I, the
stimuli comprised 52 pairs of Mandarin monosyllables consisting of 13 phonetic minimal
pair contrasts for speech discrimination testing. The discrimination task involved judging
whether the two presented monosyllables were perceived as the same syllable sound.
The children were tested individually. The speech stimuli used in Experiment II were
acoustically modified from the stimuli in Experiment I. The acoustical modification
involved altering the time or frequency domains of the target speech segments through
resynthesis; specifically, the noise duration, VOT, and vowel transition duration were
modified, and noise masking and MFCC filtering were applied. Findings: The results of
Experiments I and II indicated that the SSD group exhibited significantly lower correct
rates and longer reaction times (RTs) than did the child control group. Additionally, the
adult group exhibited the highest correct rates and the shortest RTs. The articulation scores
of the children were moderately correlated with the correct rates and RTs of the speech
discrimination task (r=.50, p<.001; r=—64, p<.001, respectively). Retroflex contrast,

manner contrast at the alveolar place of articulation, and tone contrast were the three most



difficult contrasts for the children with SSD. Aspiration contrast and fricative—affricate
contrast were the two contrasts with the greatest differences between the two groups of
children (SSD vs. normal). In Experiment 11, the stimuli with acoustical enhancement
significantly reduced the RTs in the SSD group, but exhibited no facilitating effect on
the correct rates. For acoustically reduced stimuli, the two groups of children had lower
correct rates than they did for the enhanced stimuli and original stimuli. The noise masking
had a greater effect on the children with SSD. Conclusions/Implications: The results
suggest that the ability of speech discrimination of the preschool children remains lower
compared with that of adults, and that the development of speech perception is ongoing
in preschool children. Difficulty in speech discrimination may be a crucial factor for SSD.

Some acoustical modification can influence the discrimination of speech in children.
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