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B EE (Speech Sound Disorders, ffi
SSD) —iFHALIGE - IS A AR R
BIEE G AN - % - BIBORIIE SRS
o BEGREERE WA E (Bernthal et al,
2016 ; Hayiou-Thomas et al., 2017) - f{& #&
Shriberg ¢ A (1999) FAEWFFEHEEL » PY%
TN SRR R R AR 3~6%
MFA T SE 2 B 5 B GE = P bR 2 S A DIGE
HRENRERL S (WEE > 1984) - 1)
15 2017 FF LB FEEE 2 € ( American Speech-
Language-Hearing Association, ASHA ) HJ 5
o RBEHREAET THERE, R THEE
S AT RS B EAYRRE B A
BEE T BT R A N S R R AR
Z 0 BRA RS EEE  SEEGEE TR -
PUB R B 0o PR B e 5 B 1B R B A O M

(2013) FRATHRES P IR B & 2 H
fhatah A A A ~ B W~ =il
R IR N E SIS -

frey bt - BEFETRENZEAEAR
— o Bl FrEM SRR SRR
TR - THEES  SHEYHEERR
B AR AR I IR R EE  » DA A A
B S A ESERNE  (HEE & 53R
KIFTREA S AHIA] - BB R A E R — i
JI~ 87~ ks BREERNIEE » B
EH S A A e o S B e A A ] RE Y 4 B
HEEESERAEEIRA - (KIBL - T sRE A1
B[ N EE B 16 R LB U R Ry T REE
B (MEFE 0 2011 5 FEIRE ~ B
2015 5 Bernthal et al., 2016 ; Hayiou-Thomas
etal,2017) -

EEBER P HESEFAZE T (The
National Early Literacy Panel, NELP) J* 2008

FRFOIF S EEWRRL - IEEREST - Bl
SRR e A PR B RE T A B RE
JIHEERZE - R BISMVEEF SRR
Bl BB R 452 N e = e e
( Anthony et al., 2011 ; Carroll & Snowling,
2004) - BIBEARG G385 R e 2 vh 3
HEEDG > RN IR RS RS
[ [ 38 IR % ( Gernand & Moran, 2007 ;
Raitano et al., 2004) > [i22q75E S B 5H
AIRERIH i A R R R IS
EHZEF 25 (Anthony et al., 2011) ° Fi#r
BFFEBRA 75% RGBS A5 - FR7S B
REMKIEIE R GEE AE L (Shriberg, 1994) » TMii&
i Al R B E R R M RE T R Y
$h58 - BIBER & OF I BHRE S Pehi - HEEERE
SRR BB S R 4 S SR BT P R A B
% (Raitano et al., 2004)
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PR AR PR ERE 43 Ry U J FR IR
Hdfae 45405 B FR A R RS 5 Py
HE RN 10% DL JBRIEIAIEE S8
IR IS S o WA BT LR
R E M SSD S 5L AN - HAEEIRE
J177#59 (Leitao & Fletcher, 2004 ; Leitao et
al., 1997 ; Preston et al., 2013) - Hy_E35fhff5e
ATHEHED - 5524 SRR R T R rl B N =
JRBERE - FIREZ BN H A G GRS RIS %
% (Carroll & Snowling, 2004) ° #i£ H i iy
NIRRT » G RE SRR S EE R
BRI AR v RE B A S R A B - (7R
T 2T 5% B B A SR I 2 R B B
M AR PSR T R I 2 4 5l iy
A o R RE A H AR B A e o I BRI 1
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bt o e LA R Bede o B STRF Be At
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AAEERNRIETHRIEE
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Bl — B2 lERE S B SY » EE L SR
Ay B IS AEA » WRIEE S EI AN
AR TFEEN s FERELEE (Preston &
Edwards, 2010 5 Preston et al., 2013)  [fi FH
R FEH S R — T F RS GH
A ANgSER% Ty B — 150 - flal : F
sRneky TSR BN A S —EEE
HERE GRS > flan - Fagng "0k,
Ry Farstasrb i i RAgBAY 5 HdhsEER Ry Bl
EAGEE L DI EERRE S 3 -
SE R F M SRR T 5 ISR R A
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ek Tk, -

PR L BE BE o B R 4 S Y FE B AR B
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YAl By 4 5% 9 M H#Y SSD 4l 5 73 By i
fH - —H RS - FESERRIRIEE - 5
—HH AT 5 G5 B0RE S FERER MG 5 IR
B ERREE TS S Ry 3 B
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FIEEERET T AHBAR S $ 95
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consonants) Ky /t, 0,k g f v, , & > W/\F
(late-8 consonants ) £ /f, 0,s,2,0,1,1,3/°
PRET RIS 57 AR B P A 52 - el
RBHI = iR 0GE S RERESR IR SLAY SSD 45
TR R 8 {2 IEMEREE - $53RM
RV T HR BBl sttt - (S
BRI A5k il = RS IR S SSD 4
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FEAR KB LLR ) WS S SSD 45,
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e 56.23 i RV ERIGE S RE L5 - DU
15 A7 VFEg 4R 54 18 H & 0FHEE S MR
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B9 2 DAB RS A A - B FERAE Ry
SIEEIT AT o SR B LI+SSD A4 HAE
TE BN LR = Y B SSD 4h5 - 1T
H A EESRERE Y B SSD 4h5d - i9EE
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£ %1 126 7 SE ¥4 % 4.8 5% 1Y SSD 4 5.
STHFE R REERIEE » RS T
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95.2% » HX Ry B g K il - B AE—RL
BRI RESFSERALIAIS B - H
MRy 89.6% » HAOREMA » HARHHE
UNINBcHERR - B PREL B ZE (2018) 44T
58 % 74 {6 AW LA SSD S5 KA pFRE Sk
BERVEE S BLH 450 (SSD+LD) By T iR
FEAY > AR T R ) 5 B AR A Ry
B0 H SSD+LD B AR B = 1 B
SSD %154, > HARSEASEAY R 22 52 -
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ey Ll SSD S SdRYRE S e
W5e - R RS R R AR . > 45 REIR
B IKIEIFSE R 2 B e T B R SH R
B Fh e B Qe $E53R - 2R SSD
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i ~ fEE ~ DURDIHR I H AR B A R
HHEJIAHE S (Shriberg et al., 2005) ©
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BSMNERNS)  E RRERR A SR FE Y etk
FrERE SRR R E R B AR
Wm0 T Ry SRR LS BRI RE (typical
phonological processes) * #5 6 3 5§ 3R
FEIUA R 8 R 3 AR R, AR IR
RIS AN K LB BRFEFE (atypical phonological
processes) (Preston et al., 2013) - fr T #&
T RIEE 0 K5 R B R4 G A £ R
GBS TE 6 BR AT EPRESE NI (Preston et al.,
2013 ; Shriberg et al., 1999) - iffj #f ¥ 7 %
A S GEA AR R Y SR R R A B R A
B A fF 9% 3 B2 2% Hua B Dodd (2000) #2
Y 10% B R EAE AE HER - B R E R
W I S SO AR R AR SR A B A B R A
B 10% [F] 5 iz 4h 5 0 B L s 0 FEAR > HI
FIE R AR LB S sl Bk
BRI RS o R R AR AR (R AR e
SURESE I AR R H BB A e AH
o SE e EEE A R R R TR B Y SRR R

(<10%) - ZMELARAE - BEEE (2011)
BRAT 55 (7l Ry 5.71 BRHVGE B BE Y
SAREERERE > Horb 24 08y 5 BRAH 0 317
Fo 6 %Al > BB S - 55 R4 B — g
IEH B bl H RS RRRE LR
L - RS IHEIRT R A EE L~ &
BEfb - oMb > EEE L S5k AE
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R B AR R RS T
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TRV RRGE S R E 5 ~ 20 S OfEE SR
BERYRE S B S5 DU R 24 A7 SR % R4 5L
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= REERNRNEHERES

NELP (2008) fffseshk &4 +—IHE
WA REJIIER - S AE R AIRYIE £
RESIFTERGHI A/ NG RIREETRE ST - #3Ey
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BAREST » DUT B AN EEBE SSD S e FE S e

~ERRRE ST (BAn iR, iR -
SCF S ENRI R ERRE ST (B4 - S REANGS ~ B
AEIER ~ PREREREETRIEIRISC T ) S
AHRARE S IR -

(—) ZEESHEJT : Bird Z A (1995) 5B
19 (7B H BH K 12 M PR S RS
HHBE > BHEE URVEEARR
ZEI N ESHaiRERE  sEE RE YR
R AR B (A OB B fRe i - E Lk
IR ELBEAEFR I 0k 24 LS9 B 7 (1 IEH
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SRS HE T RERREIEE > D

30 755 LR % 5 R 27 7 S AU % R Ay S Ry
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— SR RN B H B R - KSR 30

EEREYET - H 18 Bk
IRFBRIRERE TS - 12 A SABRERE ST IER,
HLAHERIR &) S Ay 3R SR B R S R
" AE JJREREE TR/ N — S AR I B R B
It4h o Peterson 3¢ A (2009) ;EHE—REAZE
NBEE R AR AN » ¥ SSD 45
A i gy e e R A e o O
RBEBE HFHEE S FEHERY SSD 45t 46 A/
B1%RA 67% Wy4h 5 B BRI S - Rl fe
TEREE R ARG O S B ATA 10.3%
e A B B R N -

ey Bl - GOFRERRY SSD 45 AT RElR

A &5 = E AL N - B
ABRHEEERES] - HRA R Z
BMGE S YN WATRE T RE S 0T
1 PRI 7175 B B E VR U ER (Bird et
al., 1995 ; Larrivee & Catts, 1999 ; Peterson et
al.,, 2009) -
(=) H#HERHE (phonological processing) © 5§
WIS RE W R SRR TR S A R
W E AR IR R R RE T -

e
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FIEEERET T AHBAR S £ 97
segments ) FHEY > BIFAAAEGRE G2 PRy E
TR REAS & R 0 IR B R RE SR
Franse T BARES (Harris et al,, 2011) ©
Peterson ¢ A (2009) B —FE A 2 NBEAE
R G5 S RES R A 5 R R R LR
FEERES] > # B SSD SRR BL A N H
B AF SSD MK 22.1% 4l 5 i B BE A
FheE o IR SRESEE R LSRR B > SSD A
[ REL I R 11 4 77 3R K52 25%~30% (Lewis,
1992 ; Snowling et al., 2000 5 Pennington &
Lefly, 2001) » $5F H 5 1% i (K v] AE Bl e 3
FERELh S A SRR Y Z B AR - b e R
S AR ERYINEE - R — SR
P BN 5L -

H A& (phonological memory) J&¥5
TERRF N CRERE, - 25l 5 Ry AL
PESERIREAE )y - th2 B AR RE I
EHEEIE .2 — (NELP » 2008) - Shriberg &
A (2009) $f¥f 95 £ SSD 4 5 ke 63 7
RIFS R Y5 - B R AE IR arl o BT AR
B o BEAAFEE A — e i e i B0 A
Wk - TRy B EE ML/ EZE (syllable repetition
task, SRT) » LLCV HHiIWEH > F2 =
R E IS =R Rl F R T
THH /b, d, m, o/ PIRESEME (40 dama
nabada ~ manadaba 2 ) - #EREUR=ZFENY
BF SSD 5 BLIEH ARSI SAAEEE - AR
i B AR E SRR B IE R4 755 - B
7N BIMBE 2 i B = 45 » SSD Sh 5 hEr ¢
R AR - EMHEH SSD 5 G5
HIE AR 2 FHIRIRE - Waring Z A (2018)
T R EE 5 F RS S SR A IR RE D
RS IR R4 SRR IR FERE
B 5t ) B T Al e E RS
TR 5 Ry 3 [ ] P 45 38 Bt v B i R s
AR B AR S 4 A R
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(G- CRESSTEEE Ry T T B R
EHeRE SR LGRS FHEL 5
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ATUE M CRBE B BRST  T LRE TR SR
FEHRIEEF BN 4 S B ARG A D B R
CIEVAL ;0

MR T » BN FEE RS
RIS - WEFE (2017a) BSR4
SIRAEVY S BRRE B B e AU B R 4 5
% 67 07 HEATIEFREHE - {E I AR A B
B REREIES » B8FH SSD S SR AF T (4
FEFAEHE ~ JEFEH) REERE (a0 JE
P BTTREEE) R EE R
HRIZERRA6L > #E SSD S50 nTREfE e HIAA
()RR AN S RS SRR R E
TS AR RO -

HEETEHNAE T Ry RS AT A 0 R B
SRR - RIS L AR S 2 R A AT
Y IRE [ © Wolf % A (2000) 2 i B e £
FERRHEIER S PRSI K HRE
BREEET] - R - R E AR
TERGRE ~ DEREBFEREE & il s H
KB~ OWERE S B EE R - Catts (1993)
FR#e B I S e s B B R 3 B PR i 4
REJ TR ESHIS 5T RAAEHERENRI S FHIRE
Jrerigsy o A B HEERE ] - Berteau
(2017) WYMEEIFZEEHE— % s+ A
M5t E - A2 BT A A R IR
RN I B O E SR EE
S SR N RR A b L B R AR S A TR - B
WA © B - EBE @Y - HEE
&~ HEEER - todiay g JEEERR BB
e R iR > LUT % SSD FLEEfEiA
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BRI B e R Y ~ PR
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5 -
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WRe IR R I EE AR —
HEE A (1) B FARRREEE G
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XF#EZ (concept of word) * REFH fiF f 4
FENFRSFENEA - HRe T CIEE
HENFHEHENRSG (3) FRE
(alphabet knowledge )  f& ¥ 7 RF B AL HY
Hifg  WET RN RERE &k (4) &
ETFEE (literacy terms) @ BEfF A& iy i#
B3 F B I S A Bl BT SO Y BB AT Ry R
(Justice & Ezell, 2002) - [L4} - BHEERR
W R4 S B T REJT » Frith (1986) 15
W RBERR =GR IR R IEREE
(logographic phase ) ~ FRHEE: (alphabetic
phase) MHFFREEER (orthographic phase) ©
P =RE B i B IR TR (VRS = A R B e
J1 - BIE T EE B 155 2 A RS IR R (8%
H 0 2009) 0 BEE R HREMASET S
ANAGER B P RN R
(orthographic representations) ( Share &
Stanovich, 1995)  f % FIl v 2 2 B {6l 5
AR B ECER A3 - TRE & 22 4 5 T e A
R BFFRE i - M B HE R
( Anthony et al., 2011) -

i LR B ERE R —RE M
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(—) REERE SRR S SR - RS
IEHER ~ EiEERE R B R R AR
FIRE {2
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IEHER ~ SRR B R R R AE
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(=) REE RS SATRE S SR ~ RS
IEHER ~ SRS PR R AR
JIHTTERI I ot 2

MAFGE

ARWFFEER BRI FERGT - WEFEE SR
ATRE S R - B S R R H
s el 5 AR L AT ) S A A5 TR o
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we TRIRERRREEER ) o DTRESE
HIEAET TR AR - Sk nTRER
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B Ry Fr b Rk E TSR
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N BEE RN E I E 2 R il S R
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KR BERIEE SIS A R AR -
TR - HEhEEFHFES BE
At e () HERBSDGEAE T SRR R A B
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R BB ANSE - RRAITHRE R E L AR 2 E
TERH > BIA0 - B IRAE > BEE ~ JE TR - 1
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FEFEIEIRFE S SIS - Sh5ihi (MEasE

A 2 2016) BRSSO B 2 i T =
2 80 » LAHERR B J1 DI REA (B RERERE 4
5o (P9) HEBEES RIS R EZRTA A
BIARTEE . " BRI, (3
IRH 0 2006) - 3B S REJIHVERARAG R Ry IR
F o (fu) 70 " HERE G E A B S
HRR AR S o TES (BB E - 2018) BFE
FeR o Ran IR T 435580 35 AT -

SR EKE 7S5 - 3 R AT
P B IGRATELY . DURGE S AR A R o
WAEHEEAHBAS2IN - L85 29 fi%E
BIFES B 2 S E A PR - TR
He 4 f7AGE T HERE Sl A S B R P
h i IEMERIR N B Sk 35 EE T RE I
ZAEHE > DU | RS - HERRR LG 24
MREERFENH (HE204 > LHE44)
RFEARWIEZ A 52 B0 BB A
Bk s 6oL A s KHAERR 77
il H » ¥ H# R 66.78 (SD=4.40) -

Z_-HRIA

ARWFEER A LU T R TH
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18 Fo Bk Bk IR 2 E [P R Ty 2 25 o SR i 4
Ed o

(=) BiRai il EBREBER (FREH
2006) - fERERESGFESRESIZTH » 58
SR IEHEREREE R R AR S
TNy = H R EEE - N RS
/R T RE H T Ed o (E R HERR G b
RE S FEREZ SSD Y15 -
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DL FE 5 4 B 15 o0 18 HE R 4 S 35
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El 0 A 57 iR aER o BE 57 EEEE
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b TEEEE ) SRREAE T EEER K
"EHEEAEEEIE o T IHRERE T L A ER
e THEfEEEE R TEERRES, 0 T3

HRESEH TREES ThERE, ~ TH
WISE, & TEERE,  AERRL 70
TR 5 R Y 2 R S R B T2 B4
5d o DA=B5050 J7 GRE 205 - RN
A H Gl PR & ik - R E sk
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R — B B o ELAE 72%~96% [ FoR
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HIIE 225 BN S e A e g B I A B B o
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RIZR EfT EITE .60 DAL - RORB 7R
HIEIEFF S RIS -

AFEER I TR ZF SRR %R
WEFIHES SRRV EEEE IR - 5
BHZEERACEER s ER A
Sy ATERAS A S 0 M RTE e Y B
(FEBRTBITH 1.5 EAEAERE ) 2R T g%l
SRR R e S SR L - YIS
ARIFFERITEK o AR EEIZLL SSD 454t
AR TP & TR IR B TE RS SAE
ZIE R RE R AR

= EERANERRRES R

SRR (ISEAE R A Y
BB | < TREAURE SRR ) R T B AR
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WIEEE KRB M a X EI SRS A
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RIGEL e AR M LRE e - IS e



RE A SRR SRR S P B R R R RE S AR - 101 -

R % - B—2EE R - BifseEs

HIEHERE A% » 35 SSD Wbt fhiagat ) » 45
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Fil—X - I H R R 2 v =X
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1. 2ZWEFE (2018) #FH¥ HAEZHIR
S B — Bk RORE R TAR AR > A
BEEREAMEENEE TR IE
s RRETEFHEERTES B &
HIFEACSR R AR -

2. HEGEEfiek 720 0 £ HHmaE & B
R E AR R T S A SEERAE
T A EEE RN HITECsRE THh5
WISERRGETS - Ian - T8 ) SR o, 2
RIE /& ) BRIER T/ 5/ HEHES RE
W - RIFERCERMIIEEE O o filan - 8 "=
R T ER o HIETR/ /2K RSk T 0 s
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TEVERIFREE S 6tk - R EE HRE T
By TREEIRIIEEER ) B T EEREE, ~ T
iy THHEEER ) R TRERINE
HEE) (BRMs) o HREEAENY) > FE
53 A By 6.684 ~ 5355~ 5.116 Jz 5.723 (ps <
05) - B T A S S AR R O )
21.9% ~ 23.8% ~ 24.4% Jz 24.6% ($£10) -

AIFFTRRERFET SSD S5y 15 4 i
R~ FERACHER R R E A R
HEATHEET > ABEMARRSETREIIR

EERFERMLEETRN ] - FHETRE
BB IR THIJA AR R - W K
RS S IH AR AT A B > REEIR DL
SRET-E A AR B 2 B RS TR TEAERE (o
=.493,p<.05) » BBE(LHHE (r=337,p
> .05) RAZERAER (r=331,p> .05)
EARSE R ARR - (HEEE PR R 2
[K] [ BRAR A T A BRI 2 7 AT T RE K] L
HeHEER R ZUH -~ 8 CR A S EL TR Ay RE
FE DRI -
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A

fmasT

AWFFERGER I - G R AR AR
EHRES) ~ HHEE R R IR RE S
HRABAE R T DUNSHE R RREAGEST

S42A
ER NG
— REERMRETHRIEE

TR A JT 1R > SSD %) SLAE AR H]
eSS M BB R B % @
R RS E R bR LR
FA R AR I Ry S SR o B e o e
EE R R AR AR S CEFE -
2011) ° KL HEH > SSD % 52 v] RE4E 5 R
REH B R - IR E S5
AR (Preston & Edwards,
2010) o HRIYFEEME R EM - HEERE
BARE R WEWRER T E AN R AEE
S5 RE S EARE AL - (LR IR Y 5L
TR RYIINRA S MBS (S E
2011) - IEHEShSEARKIAIE =5 R PUBRRE
SEEHIH] o ARSI SEREAY S BT A RS IR 1
A5 (Preston & Edwards, 2010) @
R B EE N SR SRR e R SR
B FERR G o Hi T EhFE R A
b5 RIS B R AR o B A
TERSR BT % RILE HEERE & 2
WA g ZE IR A -

ARWFFEHT SSD %y Gl AR ATl HH B 75
UNTNSERS > LA SR B B A AR B T 92 A SR AT
(EF8 -~ BIE3E 2018 WEMEEA
2010) > HAHEFEN S HEMESHERES > BRT
WER S P DA B S EIRR - HER 21 fE+
HEEE(E AT S (BBEFE ~.2017b).
HEE—FE0ERE  FElNBEkiEE
WORs T B > [RILi A A B 7 S Y TR IS aR Y

A
(=]

g
anh
k=111

\

BE
FERFE I > 54.17% WEE S R4
S B R SR 0 SRR IR B SR
% (GRS REE R IUR - EOREAR
RN AECR I BR R AR B3R « REIFFORS SR B
TAESEA (2010) WIRFFESAT 126 A1 S5
AR 4.8 BRAVERRT SSD SI5AAEEARML -
FUREIHEGE SSD 4 G REE S /7 =LA A o
&% » EEEIREE S Rl iR PR
W~ EREER AN AR RS A
W% : 5350 AW BLE G SSD Sh5iA
HINITETE » HEFEIRIMAER B S0
e gian s TE G Ry mjai2l /TR IR
By /sjau_ 51/~ T8, Wk /xwan51/ > RIS
OB E SRR D2 K » FIRERE H SO A
FIREIERTEC B4 CVV ~CVVV ~CVVNZ -
B RS SRR & E BTS2 AT RE IR
{50 FAAE L ~ B B SRR R Y A Rl T A
MES MEESE A (2008) FEERTEE
Gyl HERREEAE 3 B RER A i E
(2017b) FHFR THEERFE LS - ERERRR
FoWR R S ARG - TSI R > K
FIAEVY R Fpkf] - EREERRIAY S AR AR
RRFERMAGEE TS > TEESHHEKE
Ve ElmRRBC A - D LEE S R LS i
TE SRRV LR RS R o [KIFLHEH SSD 4
SLE R AR SRR AR — MRS 2% A
B B SRSE R R S - R
AR L HEG R REE RS
R A A R B PR R 7R 22 1 SRRy BV E ]
P EE R A S IR 4 - B B R R A —
f% o RIE - HERIARHTSE A REE $53%HY SSD
Y54 > FIRELE R RERRRE R AR IR R B S AL
R IER S5 A R iR (8RR 52 -
IR AT ST G SR R - AR ST
A 167 SSD 4 i R H I - 340

(g
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SR ~ RN IERERIE > E— T
BE4 SRR SRR S A - B G E L
SARYFEBINEE S BERR ( (FJRELIUSEIR &
[ B + JEHAUEE SRR BE ) x 100% ) By
78% » BN IS TR R S Y5 - 2
Efink (2019) H7AEEEE SSD 45eHy
B EPEERERREL > FBIIRIAL SSD 45
TEA I LR PR R B 2 - Hp
T ZEFNEIERRR - B
HIEYER S - JREU SSD 4 hd ¥ —
FO= R RN SRR R R > HEIIR Ry

RE T SERARIL = SSD S5 i RE{ERE S A

BAHEERIE TR BT

~AEEEERYREEERERRA
AW 5% 71 5% SSD 4 6 (SEIE R By
66.78 il H ) - {fEdn #si kg A F9H
31.96 X EHEERR - (hiaB g NP H
27.13 REFRIERR - 16 & SR IEAR B R
43 0 ZRWIFSE SSD % 5 37 3t iy 44 ] B B LS
HRANEA 433 1 - 2H85E (2011) 43
WA S ERIRRAR  SE iy A4 AT 54
7 L% I B RSN 5L LU R 55 A7 LB /S BY
SSD 415 » T B AT 1.4
FEJFERRE > T SSD W5 A S HER 3 Fl i
FRRE - MHERZ T AWHSE SSD S5y & AR
FEREBEBIL S o LRSI vl REZ R Ry AN 92 HY
BAEEAD  BHEAFKE 16 74 589 H
FEFRREAEBORA 4 B > ATRER ML AT SE
SSD %) e e S R AR B 2B & -
EEEREELER > R R %
BAERFRSS ST SSD S5t dr B
R R AEL - Bal - B i
b BT LR AERIE B TS
BEAE - MR SIS YRR » It

B B A e ARG RAHIL CB8EFE > 2011 5
HFEE ~ SIS 2018 5 fEfRE 0 2019) -
o DU & (7 B U ) R AR B o HHA -
BN ELR SRR - BINFTZHERT
FEItR R BRI =R S R - BLER
HRE S RRFEERE - EE B ERAE
ANEkte CEIHEGE > 2008 5 WHEFE » 2017b) ©
MEREFE (2011) fRHAES BN =i
AR EBENHS  TEEEREERE
FRFGESRENRET - B EHIA
[ Ry S PR B SR -

B AT EALE 5 ARW5E SSD
SRR EEBRENRATE - BEREEE
S5k SRR ZE T - e B L2
7t SSD Sh5di i IR S EREE (AR E -
2011 + BF=F# ~ 2 > 2018  Hua & Dodd,
2000) - {HEASEEERTERTRE BN AT E LR
PR Rt ol BB T B 25 LA iR
R EEFTAE (Preston et al.,, 2013) - #f
LR R - ] RERR AR #EGE Bl S G Y o AR
BRI R GRS S E AR - fE5GE
H B & R R W 2 5 R B = R/
i BIRS o AHFEGE R - SRR AR A
R RAERTEL - SRR Ry
EERE (Y ) REmERERTH
®% o FEETIERENRA SRS R
BB MR E R AR (HFE
2011) -

o FEARERAC B E AR SRR
12 fian - e - EEE{L > ELE7E SSD
S 5E B R S AR AR BLIE 4 A
L - B Ryl S TR BB 5 PR AR -
a1 > EHEEE (2008) HIMFFCES R ZE S Ry i
FENEE  FAAEZRES  EUSE
Ao EEERIE =R AT o (R PR R S
Hl > ARG RIFEL 5 =gk B 15 BB
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o R R BN E - S5 E it
WAHEIVEE S > DI R HAEE SR
SHMEERE (2011) WRFEEEE - IEH BRY
SURZEE L MR (LRI REAE TLBGE K
] AN ESRACERRAENY 2 Tk AR R
il o #7G Lkl - SSD 45y S BRI AL B IE
SR B HERN RIS B 7 1
H R IR B o [RIRFEER SSD 45Ery
R IR e - ATREAUER SSD 45
HIRE B IR R S S AR 1

= BEEHENREHREERRR
RHERR N R RTRAN

ARUFFERERER T FTROAS SR 258 > SSD %)
SR A RE I T T - o S B
RIS RE PR IGERE T H BT - T
B R AR SSD Sh AP 4 HEERRGE
HE TR BREE  RRHEEEREW
ZIRRE RS SRR S AR IR
B o BRFAMEZIEZE (2018) HIMTSEEEELS
DFEES R ILHRY SSD 4 SUAHE A §#l SSD
5 fEshiR - FEEARSE ARG
PRTEIE » HEWI L T E K Ko iE BE4) Sl ARG
HIBRRE T R (K7 » T Sedh et i iy
A R R O A e - T SR
BEA—BWIERI - REFENRES I TH - K
e R RS TR N LR B R S RE T HL A
ZAHR - BRSNS EE RS
Mo R HERE R A VG SR - 2RI -
ST~ REE BT BTN SIS IR AR AT
FRULAUEE F AR - BB R W REREIR SSD &)
SLEA RS R R A B E HEE S A AIGE
JI#555 (Harris et al,. 2011) > tHZBH SSD
S S A S AR S B B B S A AkAE ST AT REZ
1 (Brosseau-Lapré & Roepke, 2019 : Preston
& Edwards, 2010 ; Preston et al., 2013) °

BRI A > ARSI SSD 4 5aHy
PERICHR KB R R SRR
R - HP R ERLEBIR MR
LR IS EERERE. (SRR > 2011
Preston & Edwards, 2010)  Riff > % &1k
15 B N HE B S B R A SR AR AR > B4
FEBIFSC R I A B RS - (L
TR AR A e B B Bl PG S RE
E\% o

AR bl 38 E AR ST RIS BRI AR
IR B R E Y o S DR 0l
ER o TR (EHRRRIEFE SO AR AR
SSD i e F i FAE R~ NER(E R
KBRS FRN SRR E
THMI ST - B AR E % - /R SSD
SGEREEER TS R 2 IR
s RIS AR RERE A R
AIELG: » RETEEE i (e i T TR
A RS T AR Y B S
JEM R 2 g5 [RIRFth & s BN SRR
T R H e R nRER BRI R
RIVFEE KB RE (EEFE » 2016) -
A 32 KL Ry BR R AR A B A 40 AE B g

(EL{EEE - 2008 5 BPEFE > 2011 5 Preston &
Edwards, 2010) B — SR ky I HUA S AR R
1 AR B A R R LR E R
REJJ0 e B R M EL S TR ) > AR MRl
FRBUR IEE  RRAERILERA S
HHEEHR S BEE (RBllzE) - B A
WFFeAHER - fERRE (2019) #F 5 % SSD 4
G4 Ry SR R JE BURUEE E SR A - 8Tk
RIS R RRRE S B S A S
RS (40 - ERREAIET - B I - B A
- EMIER ) HIRESJERES S BISM STt EE
B JR M Ah e SRR T B AR A B R
JRBIRIGE S SR - HE RS FA A/ NERARAE

EE & OE
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B T R FRE IR (Leitao et al.,
1997) -

AHFFEth I SSD 4 Fi e B AL LR
FUREEAHRRE ) (ETHRE S S - B R
WIREEIRES) ) BB R - Rl HE (Ll
BRRBUR IEME - FoRdH B B AL LR
o HEWREERE A (28 -
BEEAERGIR L3530 SSD S5 AR bR
R BT - WTRERUR S S LB
e R HRA I SRR S RE ) %248 - 2 —
RERRRIGE B g K ARIEREL - HRBI ] REEd
o L5 e SR AR A i Y AT =5 T
SHRE - [KIHE R SRR LR =
S5 ATRER IS RE B N EE A (Leitao et
al., 1997 ; Preston & Edwards, 2010 ; Preston
etal,2013) -

ASBIE S 0 g 3 B 3 A S AR B R B
NN EL R R RE R RE Jy th B M -
Namasivayam % A (2020) PLI7 B RE S 8]
TERIRE S - R =R (Articulatory
Phonology model, AP model) > [ =55 &
e EE b E AR i SSD S 5E AR F 8
AREAE - B S ERHT SSD 4 K HH R
RESTR NG A R - — Ry KRS IR
fEF > Bl CCV 8 CVCV > BI40 * blue/
blu/ K% /bolu/ » 55— F By i BE & U INAE F
F - B CVC 8k CVCV > Fl40 © bat/beet/ 1
Fy Moata/ » W52 HEMHF 4 535 5 % Ry
i i AR E HE R A H EiRE R CV B
= ART CC F1 VC B R4 5m 5 A A
#E - E A HAIRAIRE S K S REEERE KPEE
BRGNS - H 04 5 & BRI R
e CV B DARR S - Hem LB @i
SRR ATRE R A E S - H
FE BRI P EF5f SSD 4y 5 158 5 V8 T B iR Fl g
D WAR B o AE B PN SRR HR Y B B G A R

MEREE - B RS EIS SR (5
#% H > 2011 ; Preston & Edwards, 2010) »
i Preston (2010) A iff 52 5 4 5 3 & 85 R
5 ~ B RS ER TR IR IR
MIEEEEEER - BURS  H REEE E A e 1R
REJTHESS o BISMTSE th g B I LAY ) o B e
H FERZ AR e AT RE B SE A B 5 B AIAO R
(phonological constraint knowledge ) #%55H
B IR LY R AR R S GRS G
HURIE RS, » LRE W RS R
FH AN — TR HIERE - 35 LR AR AR L
55 0 BATREE PR RE S A T T
A]RE R Ji Kol 53 IR HERY = i Ba B (Leitao et
al., 1997 ; Preston et al., 2013 ) ~

HFZERS

AWH9E L B LB E 2T ~ #rdbri
e e B i sk DA B 3k 24 A7 L 4D 5 R BT
MSAE - REEET AR ERGT - FRACRAE
RERATU > DU FERR AR S5 2P 3 L
AREAK (B L=511) » TTREEZER
HEHNEREIVHERR - HA D
A BTSRRI AR S A RE T R
WA R - 4 AWIFERTIRA AR
HEEE (GERAMAT) RS HE S
AR—E > AIREE B R IHEE S R
HOHIRAG IR - A2 LD SAE R E AT AR
ERBEER > WER RN -

fham R iR
AR D G785 B 4 S R B S B

2 TR RSB MRS E
R/ ] B R R A BRI TR S RS - AERE S
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SR T > SSD 4 5E 73 S AR A - 5
Ry R AREEREAY » REE SRR A F B R AN
SRRV - BIEEERIAN > BERABE
btz > SSD %St AE A FIRE S 1B 5 T i i HiEL
M R e Bl - el ~ EEEe
AT E AL A RAL - B BRFERR T B R B0
43 » SSD ¥ 54t diy %4 i 5 A 3945 31.96
REHRER  HRENBAFIE 27.13 X
HHREE SRR i
IR AH 4.33 EEHER - (e FE
YAE 4.63 S HFER -

TEHERRE IR R 2% > SSD %1 5eHY
TR AR - FPRERILEE - RE(L
R RFE IR R s RE ) R TH
WIS - BERBIRSMFFEE SR B REE E i
WRAEE TSR (LHE2FE) o EARME
[EIREAA A RFE HUSE3R 5 AT - BEBLRFE IR
EHEERR T SR B A S R
FERIAGUOE » REAE S S R AR A R AR A
R E R T RER RS S NS
P s -

e R o = tanl Ol 1T I M o N
B A S B B LR BT R TR B
T FER ST HEH] SSD %y 52 i R B8 AT REAR JE
S BT ERY A BB S R & 22
I FTRERERE & AL I K BE = g R iR
R (MEFE > 2016 5 fEfKE > 2019 5
ASHA, 2017)  ESEFE (2016) AYNIZEE
TR U EER SSD S5 ~ HE R —fik
DN EE RS AL VAL C A
SR BT A TE R R I S FE RS R 5 BB SUR
KR T R R B G S 1A R = S R R
AHIFEEPEBAIRIZR - B0 © EERE D HE
WERBRES ~ BT AR YRR AR AR
i S v E S -

[EERREE R 7 - RSB E Rk

KBRECHRERBEERT > PERERL
SURFE A E LIRS E AR » B4 = TR
MUK TR TRT L ECTHET L &
BRI R SR A & (o B AT T VAR 1
Cietk TR - Bl TRy Ak T R
THIFT ) B TER L F - BB LR
S CHE G (BIan - DR AYE ) R
T3 RRUEBLSE AL AR [l GRS ok
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REE e RS R R - DU I AERE R Y
Bk -

IS I NG Y L RS 2
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JERR B PR R S R B - g
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A FIAESRL R R EA L R AV L1 <5
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Abstract

Purpose: Children with persistent speech errors and delays in the development of
appropriate speech sounds are considered to have speech sound disorders (SSDs),
which can decrease the clarity of speech and communication. Persistent speech errors
consisting of phoneme addition, omission, distortion, or substitution may result
in reduced speech intelligibility and interfere with verbal communication, social
participation, and even academic performance from preschool age to adolescence. The
onset of SSD symptoms during childhood cannot be accounted for by other medical
or neurological conditions, such as hearing impairment, cerebral palsy, and traumatic
brain injury. It is estimated that approximately 3%—6% of children aged 4-6 years
experience persistent SSD. Although many children (approximately 75%) may outgrow
the speech production difficulties at later ages (i.e., 6 years old), as a group, preschoolers
with SSD are at increased risk for later reading difficulties. Research examining the
relationships between speech and reading has demonstrated that the comorbidity of SSD
and reading disability is approximately 25%-30%. One of the possible explanations
for this comorbidity is the underlying deficits in the development of phonological
representations. In some children with SSD, uncommon or atypical speech errors,
which are infrequent in age-matched children with typical development, may be
observed in their speech production. Such atypical speech errors may reflect poor
phonological representation during speech processes or problems in the foundation of

the phonological system. However, the exact relationships between the types of speech



sound errors and literacy development in preschool-age children with SSD is not well
studied. The purposes of this study were to explore the types and numbers of speech
sound errors, types of phonological processing and early literacy skills in preschool-
aged children with SSD, and the correlations between these speech production variables
and early literacy variables to understand the underlying deficits of early literacy skills.
Methods: Twenty-four preschool children aged 5-6 years old (Male = 20) with SSD
participated in this study. The average age of the children with SSD was 66.78 months
old (SD = 4.40). A total of 29 children with SSD were recruited through kindergartens,
hospitals, and website advertisements in northern Taiwan. All participants must have
performed lower than the 35th percentile on the standardized articulation test (The
Articulatory and Phonological Test for Mandarin-Speaking Children, APTMSC) and
above the 80th percentile on the nonverbal IQ test (Test of Nonverbal Intelligence Fourth
Edition, TONI-4) to be included in the study. After screening, a total of 24 children
were qualified to participate in the study. For the assessment of speech production, a
subscale of APTMSC (subtask of sentence) and a self-invented speech production task
(picture naming) were used to collect individual children’s speech production samples
in different articulation situations (including at the word and sentence levels), and we
then transcribed and analyzed the types and frequencies of various speech errors and
phonological processes. Both the interrater and intra-rater reliabilities were measured to
ensure highly reliable speech production analysis and results. An early literacy screen
checklist was also implemented to assess individuals’ early literacy skills (including
aspects of phonological processing, oral and written language awareness, perceptual-
motor skills, visual memory, and attention). A correlation and hierarchical regression
analysis were used to examine the associations of speech production variables and
literacy skills in Mandarin-speaking children with SSD. Results/Findings: The most
frequent types of speech errors in children with SSD in different articulation situations
were consonant substitutions and vowel omissions. The most frequently appearing
phonological processes in children with SSD were deretroflexion, backing, stopping,
affrication, fronting and unaspiration. With reference to the severity of SSD obtained
through a calculation of the average percentage of consonants correct (PCC), the average
severity of SSD in the participants (67.25%) was estimated to be mild to moderate (85%
> PCC > 65%). Our participants’ overall performance on the early literacy development
checklist also indicated significantly weaker literacy performance relative to the age-
matched norms. According to-the correlational analysis, the number of consonant error
variations, the rate of additions per vowel, and the rates of backing and deretroflexion

per consonant are all significantly correlated with each individual’s early literacy skills
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after nonverbal IQ was controlled for. For the results of hierarchical regression analysis,
after controlling the nonverbal 1Q, the number of consonant error variations, the rate
of additions per vowels, the rates of backing and deretroflexion per consonants were
significantly predictive of individual children’s early literacy skills. Compared with
previous studies that have shown that substitution type errors are the most common
phonetic errors (especially consonants), this present study demonstrated that vowel
addition errors are also significantly correlated with and predictive of early literacy
skills. Addition errors in vowel production are part of the changes of syllable structure
type and ought to be suppressed in the early childhood phonological development
process. The persistence of this specific type of atypical speech error may indicate that
the quality of phonological representations is weaker in Mandarin-speaking children
with SSD, and they may become a high-risk group for impediments in, among others,
literacy development. Conclusions/Implications: In conclusion, this correlational study
found that the types of speech errors and the phonological process of children with SSD
are related to their early literacy skill development. The field of early intervention should
pay attention to the early evaluation of preschool-aged Taiwanese children with SSD
by examining the total number of consonant variations, the proportions of consonant
unaspiration and backing processes, and the vowel addition errors in speech production.
The concurrent correlations between these speech error types and early literacy skills
should be further explored to analyze the potential longitudinal correlations between
specific phonetic variables and literacy development or difficulties. This study also
suggests that necessary intervention should be provided as soon as possible to reduce

potential difficulties in literacy among school-age children with SSD.

Keywords: articulation, early literacy skills, phonological process, speech sound
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