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i

B AU 35 S B BE (specific language
impairment, SLI) 5 B f5HYE 50 5 B B0k
ERFAFERE AR RESEE i E - H
i 5 A R TR B R R ~ R
Ber > B A TE R 1T R T RE ~ W B Ry S 48
Ga IR E SR (Leonard, 1998; Tomblin et
al,, 1997) - HEEWIEAEREBL » FESHES)
FR 25 B RS SLI bl BAE BB RS B i A Hi 22
B RE - BIanEE - HEMEESER
#EZE ( Aram, Ekelman, & Nation, 1984; Catts,
Bridges, Little, & Tomblin, 2008; Tomblin,
Zhang, Buckwalter, & Catts, 2000) - H HZE
S M ATRER B P R AP B, - B2
A BE B AR B & A BRI (Durkin &
Conti-Ramsden, 2007 ) -

Fo T REFHAS T A DURE 52 [KIGE 5 kb i
BRI E R - Rice Bl Wexler (1996)
F2 I E S ¥ SLI A B EE B 17 R RIAI ]
HE Y R B 1A > 38 Je B R AR 3C (clinical
marker) - FIZRIE Rl 158 5 HIBE LIS S —
fHEER2HKE - S0 FHIEEN TH -
R LR RE T EE Y k—FR
YIRS R R - Rt R EEE S R
FEREHY B K S AN E R B RE TR - RO FE
ok 35 B 21 %2 (Tallal & Piercy, 1973a, 1973b;
Tallal et al., 1996; Merzenich et al., 1996 ) ~ &
FHIE (Robertson, Joanisse, & Ng, 2009 ) I
SR T{FELIE (Gathercole & Baddeley, 1990;
Gathercole, Hitch, Service, & Martin, 1997 ) >
1B LEAN R g KA B R L RE T TR IE - MR
ATRERZ I SLI b B 135 52 ul 7 S A

H 1980 4EfX#E » DL SLI 5 # By B 5211y
ERPRARRCI e » SR P R B R AR R

M3 EI{FSE (Nonword Repetition Task )
eI R EZRY > (ERE MR S
CREE TR ZNER - HHEATHEERE —
& B A ERIRAYRRCA - [RIBL - ARWF9ERy HEY
B RA 28 e — T & 3 a2 i Sl B i R Ry 3
FAREERESE o FRALHERE 4 2 6 BRI A
HIFFAERRE IRV EE R - Ll SLI A=A —
it e Sl B IR R AR AR RE TR A R M
T BLIR(ESE @ H R Sl BRI R -

X RkERES

—  JEETERAE RN

JEEEEMIEZ (nonword repetition task )
51 Gathorcole Ef Baddeley (1989) 7E
Ferp e TR o F S S BE R H i
Z01E (phonological short-term memory ) HJ—
VEESE o DAESCR - FrdEny TIEE L 0 4B
B2 AT M SR P R - (HAINEERR
AR SRR (A0 “woogalamik™ )
e & A AT R ER IR - fE3E)T
Ry Z A B RS — IR % - SRR
TERI A A EER AR - Rt Fac ek ml
IR « — B R HAIIEEUR - 3
B EC I IEEE ST (Gathercole & Adams,
1993) - HigHRe I —HF 15 BRI IR K
8 %% & b ( Gathercole, Pickering, Ambridge,
& Wearing, 2004) -

A A BE 2] — 8 B A 98 & A ks 0y
FEFINE - A s H R HER O M R
WA YRR R RIS R TR
A 3 1 S i L el B e T )18 9 v
I EA R - HEREM IR EE
11 58 B8 JE 1 SE 12 vh i 2 0 B/ 2% 08
PHIRERE  EEERIFERE LA -
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B = & AESE T A T R E RS
E A BRI (40 “defermication” - AHEf A
“loddernappish” )~ B2 ik A EL R Y H1 #
( “BATHesis” ) Wf - 52 FHHIEFH KRB
%  {£ (Dollaghan, Biber, & Campbell, 1995;
Gathercole, 1995) ; [RItbZ 4t > ZikEHE
AR T HI R EBRAIEGFRIE - 52
EIEFRIEE S T &% (consonant cluster )
DS & o i R Al e R
( Gathercole, Willis, & Baddeley, 1991 ) -
B13F 5 G 16 5 1R 2 i 2 10 2RO RE N R
2 > Gathercole (2006) F&H 7% &1 R
REZRNE BB TEE A A AR
WASERGETEF R (auditory processing )
DL K & & 43 #7 (phonological analysis) [
B DTSR RIE A REN
i = HIERELEE S A RE T RLLER - e
FREEERENNE - B EATHFBT
( phonological storage ) [ Bk If » JF Fi 2
ML ENRE G ZERMEENZE - &
% » B EEIL IR - Ry EE
B —BfEFr = B E T AYEE ST (speech-motor
planning and output) - [K|tLEFHHEMEE RS
MR - S A S B AR E (RS B R &
MIERT - HILEZR - e ISR s
WEMEARSRIEE S AN ~ SRS mIRC IR
R EIREFZIHRE

= - FEERHEERIRIA M AR S RE S RIRA R
i3

e —flElRE S A R R
SUE A BRI PR R A R
DUz & B A B GE E BAG 1 o FET I DA
e~ B AR R IR SR TP RE
G BRI A RIRC IR T A R
TrEL R SR ARAERS - FrLLEHRE I E S E

B REE AT R Y T B AT -
Gathercole Ef Baddaley (1989) LLJE A %3 3f
REJIKE 4 2 6 BRI S B 53 Ferey ~ (KARETTREHH -
B2 A = e T RAE 1S Do BT ]
24 4 Fic 3 i e 1Y B A R B 2 - Gathercole
FEA(1997) Wy FE B - Sk A Em
31 ] 05 5 2 5 A £ 71 g 3 ] £ 7 W 1R S
(word-nonword pair association task ) F43-84
ZHHEEENIERRRE - BREREEKR
FERYFEFRBEERRE IR - ] DA P st 228 51—
8 2rl B ) e e HLAth gl de o [T B AT R AR
Rk iR B R iR -
Gathercole ~ Willis ~ Emslie B Baddaley
(1992) FrfEfTHY—IEEWLEHEM 2B -
SLEEAE 4 R S 5% Y I G 46 A R BLET A A
RAe A BB NIRRT 1 — B A
PERIIREE S )~ FlFERFR % AR
o] DL#H 215 3] (Bowey, 2001; Gathercole et
al., 1997) - [y HL1E 5% e I8 B th {7 AR 17 A
( Gathercole, Service, Hitch, Adams, & Martin,
1999; Tattersall, Nelson, & Tyler, 2015) - JE
] 5 3 5 B B G s 58 ) o AT R R 2 B 1
HAHE %Y (reciprocal ) » 7E a5 ZLE Y
P - ARG EERARE B - SRR A NGEER
B > FEEBR I IR
FREERE JIRY FEIA ) (Gathercole et al., 1992;
Service, 1992) - {HLJE 2 35 RE JIHY R -
B2 eI B - BB B th Al sk ) sp IR
AT ~ B WA T B 15 2% 0 K 5 1
I % (Gathercole, Briscoe, Thorn, Tiffany, &
ALSPAC Study Team, 2008; Jarrold, Baddeley,
Hewes, Leeke, & Phillips, 2004 ) - Gathercole
FEA (2005) Ebig 5 el e am A B i 2
MI5eEE - MAMAE 8 BRIRFIGI S AR - BU2TE
FABBEAHBARRE ) - BLH M H B 2 2 A
AR5 - FERBET - PR T
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2R SLEEIEIRAE 8 BRI Rz A B A —
el S B A o (BRI AR 2
PRE R ESE LD — M e S B
LB SRR > 5 3 S A R IR A
KUV SRR HEAE S EHMBTIER
RBEEVIAERENRE)] > BRENES
SRR R FHEN BB - JRFIRERR SR
B Sl AR R e B B A RCR G
EARBEE Pl > B ERER B
AR R S AR S - (R R 25 ] 2
TR IE e Ry - (EIRHERT ZE rI Bt
ELRER S R IIRC IR RE R = g e S B
i ~ Bl ~ ELBURINERE LG RG -
IKIEE - HE S A R B R A (e 2%
JE& o AT R TAEE IR S 28 L
HIRER A S - ST TR AR TAE -

= - SLI RERIIFFRIERAERFE

FERAERRAIRE 5 REJT L IR BRI PRAE —fik
RSB A S i P kA B (Gathercole
& Baddeley, 1989; Gathercole et al., 1992;
Gathercole et al., 1997) - %% #& G W 52 BE 44
FIF LISV ESEHERT SLI 5328 W] RERY SR HRIA
SRR - FIIFI R/ NEFRR IR e B 7 Ry
SLI 5 B AN i 5 3 L o5 B B2 % 5 T
HRBAR — k%R 5#E A (Kamhi, Catts,
Mauer, Apel, & Gentry, 1988) - Gathercole B
Baddeley (1990) HYRfFZEthaE3 - 8 EHY SLI
S AR A = B VU E IR - R —
fieas il B - RIS ISR ERE - £~
[FJ4FfieHy SLI 5 B A FFRa A a1 5 _ERYRE
B -RRRAES THAESTHRER
Fefy7 a3 b5 R WIE (Bishop, North, &
Donlan, 1996; Conti-Ramsden & Hesketh, 2003;
Dollaghan & Campbell, 1998; Ellis Weismer et
al., 2000; Gathercole & Baddeley, 1990; Gray,

2006) -

Graf Estes ~ Evans Bl Else-Quest (2007 )
MEET 23 % ~ £ 549 44 4 5 12 5% SLI Gl &
HIBFFE T TR B A AT 3 B » SLI BB A
FRERBIERTESE AR R e S By
WK T 1.27 fafEHER: - HAE LA RRRARY
FERA TR B I M 7 AT AR
FyE AR - B MR RN I -
534 SLI b B Y 3 il 46 3 ok e B 2 £ e 1g
IR 2 &G R EFAE - R @ E S
SLI 5e B R L B BR DR BRIR I - MEE S 1F Ry
i R AR EC ] » Coady B2 Evans (2008) Fit ik
TTHISRR B AR - A — iR Sl
Fr s B EIRUAS SR — 2 SLI Fi A FE A 425
KENFASERE ) A B IR - HEdR
HiaE ! ERYERIE PTRERy SLI HLERE 5 82
WEE R — -

BrTGE AN NAGES B SIS
FEHREEERE S PHIRE RIS
DIERES A AIEE 5 5 5e 0y SLI 5 2 n] GEAY 35
B iR B2 UE - B EE 5T 2 B H A DAY &S
R NAGE ST S ETE0E 266 SLI R
B 5 G 4 2 B L (A A e — i A
GlE e HHIRG LB RAEE S
KU TR BEEPAYEAGE (Girbau &
Schwartz, 2007 ) ~ fafFiEE (de Bree, Rispens,
& Gerrits, 2007 ) ~ j£EE (Thordardottir et al.,
2011) ~ W&tk oiiE (Kapalkova, Polisenska,
& Vicenovd, 2013) ~ F A F| &5 (Dispaldro,
Leonard, & Deevy, 2013) -~ ¥diiE (Kalnak,
Peyrard-Janvid, Forssberg, & Sahlén, 2014;
Sahlén, Reuterskiold-Wagner, Nettelbladt, &
Radeborg, 1999) % - HESRE S HIMFFTHE R Al
Heam - FRER AR Fr W BRI AR B RE
J1 - EfEE P OB ARG - Ry
SLI 5 #5E 5 22 E NI L RTRE -
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R 3 5B SLI 5 28 1Y JF 57 48 Gl IfF 92 i
F 5 R > Stokes ~ Wong ~ Fletcher Eil Leonard
(2006) Ehig B eREE SLI Bl —fig 38 e S 5
HALIRFAE AR LAY 2 5 - BT RS
SLI 5 B 7F I Al f A iy SR B Bl — i 3 Fe i
JEEL - Lei S2 A (2011) DUBEHEFE =
PRETHERE GLEE 3 2 6 BRAVRRAIRE IR HAMIAE
8 IR BRI REAH R R B o I BA LR - Hrp IR
AR EE 2 2% Stokes T AMFZEATELETHY
AYFEFEIRA - HREIREUR - B E
JY 3 %A 4 BEIRF - AEIRER AR IF SR B
— g FL B A A o (HRAE S BRI R B
FIRGHMAYZE SR o FliHERE T TS R B H A
it B TSRS e AN —20 A RE R R ik E
PEEEE RS T — RS S B
EB ARSI &8 R — A ErvH A AR
(AR =S HRE e =8 + —E+ A
B E )  WAE TR R & Pk
Ay 3EAE (coarticulation) 521 - DIE R
EHTIHE - NS THME R - KL
anIRR AR IEGET - BB RMER S T
BB AN R E & Pt R e -
FaE A (2007) A E A Y 35 30 £ 0k
B TRET 28/ N — A4 SLI Gl B T
TERCIE - PR HERE B HAH Ry — R s H
FEF Ry RO RE - Hl R 2 B R A S AR TE
ARSI R L2 R - HFEESHIE
ven > HAEERIEMESR R - BN MEES
WERESRARRT - (HEEHER L AlE R
YRR RAL o SLI SR B fl— A 2 5
B AE 718 T O I e A T R A 5
By 2% F122% » 55 B AT RE 2 N ReaZ R Z
B S TSR LRI A 2R NN
"YU 4P E T B L RS
H RS S fi AR S RISER - ATREE %
PRGN B R EEREE

B ER ISR SSORE - 2 BRI TR RS T
HRE2H0 SLI SA B IRFIEERRE ST - B
LUEIE » DUEFHHERIM: -

M~ JEFFHEERIERRVERFRIE A

HE R LTI Ry — B0t B R ) SLI
SLE AR SRR AR R Th RS - HH KRB
ATRESCR Y SLI G BRI (aaE = s BRIk
T P o 9 B S (R Se th A 8 B SLI B
F1%) 31 ] 060 5 1 S8 3 B B i {5 [R5 A
I (Bishop et al., 1996; Falcaro et al., 2008;
Newbury et al., 2009) » KL 5eE S E
PRaT DAFFR A AR A 20 R R R TR AR T AT
e
— i BRI ER R A FR AR > U HBE S F
P 3% P AR SR B Ak 2 B 7P H SLT 5 & A
— g S EE - BIE SRR E WY FE A UM
(sensitivity ) F1Ff £ M (specificity) - f§
TRV R RS BRES R E
IEHFESERE R E D TREME 26
HIEIEHRRRIZ A EE S FUERY S - Plante B2
Vance (1994) $2H » W& B REEE] 90%
DAL BUATi Ry PEFR AR LG 18 SR Y & % A
T > 80% ~ 89% Ky RIFHIHIE - /W& 1E
80% DA » RIZORBLERIRFEAERT @ HHRESIA
SRRAR o JHLATEHE By 2 B S P i 5l B PR A
KRR ZEE - MR b RRUR I B S 1 R {1
HH - AR E AL (likelihood ratio )
EHIEA  EHREEE Aie B i
5o HERIRE B i TEEE B R Ry el - Btk
#ELLEE (positive likelihood ratio, LR+) 819
EHIER A RS R (B - true
positive ) FIRFERERE LG MERR (R
T4 - false positive) Z[EIRYELG] » HER T
FofUE (1—Fetk) - BUEECR T
R M ML (negative likelihood ratio, LR-)
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HIZE R EA R ({21 - false
negative ) BRDUARRERS H IS Rt 28k
P (EREME - true negative) AYLLHI - H=0hy
—BUEME) R BEAV R
Besnedn e - — Ml 0 & LR+ KR 10
LR-/]NR 0.1 I > BER 3% R HE A EL ff 14 3%
(R ETRETT ~ LR+ /T2 5.1 ~ 10 ~ LR- 47 /¢
£ 0.1 ~ 0.19 I » HlFsi2 e )1 RAF (Deeks
& Altman, 2004; Dollaghan, 2007 ) -
Conti-Ramsden ~ Botting Hi Faragher
(2001) DL 11 5 SLI Fidg s » iR
[FEEGRIRAEREHE S > REREUR - A3
FIFEFAMEERAY P TRE - & DAGE S 2080
7B 16 15 R UJRRLIRS - FRGAHEER S
AT PR PRI 221 53 A2 78% F1 87% -
TRAEIF AL S BRI E R B I @
SRR SR Ry IR A B S @ A
FEEEZE > HRENEPFRURMEERAL - DL
i m B S 25 TR R YIRS - B2
TEAIHE SLI G B LR3I Ry 66% B 71%
( Conti-Ramsden, 2003 ) - [t oK & #E IO
ZEER Tt » (H R S R le B ATl & HY SLI B
HYERAVIET » FREE R S iy — (8 w]
RERVRRIRTEAR » CH S 4I5E = MR B
BSOS -
BAE ST H 2 S E A 98 E > Gray
(2003) £+ 4 % 5 3% 5l B 17 IF 50 430
VESERY B LB I R W IR R SR 04T » AR
BE = XEWHREE 50 H=XWN
B IR SE & P RUR A B = R 90% © Deevy
Weil ~ Leonard E Goffman (2010) Hff 5% %t
SRAEEE - i SLI Sl BRIHE & E S A G T 2
HZE% (EERR T RS E AR
HE RIS ) - FREAEARTESERIIRL
FES3 A EL e e PR I 7 C8 e 18 SR RO 22 BT E
(LR+=1943,LR-=0.05) - [ 7 R EEH

Wtgez b - BEEE B IR th R R R IR
AT S PS8 R R Ry Z201T SLI b BE Y 588 T
H - Thordardottir £ A (2011) HIZ % IE:E
EAHBATESE R A EERERY S 3% SLI hd B
PR T - RSB FEEAE AR R @
BRI AR SR B S 85% - MR BLELAY B
AE RIFRIRZE iR A - ST AFIREAIHT
BAR TR SRR SLI Sl B o th 2 3 AR PRy
%5 L (Bortolini et al., 2006; Dispaldro et al.,
2013; Kapalkova et al., 2013 ) -

bl PRET & 15 A [F] 35 S i Fe R R AT
1+ SLI 5 B8 f 3 F 3l 4 Bl R B — ke 2 e
B o MURME SRR B R A ER R o 5
BEAE RIS BB IEE G AmRE ST 0 BR
T EL M R IR R s S ERE TR BRI - F0
BRAENVRE S BUBRE AL A RRE - BTl
T EARE BORE rI TR IR AR - A
i i b B E R L #E—ENE
Lk o PSRRI S HAE R IR IR
ERCHIA R - AHE AT A S 3R]
o B AR SE TSR R W T B AH B A -
I > ASHHSERY E YR 38 R — T8 A R 3
AEER T B A JEEBER (S o BR 7RG SLI
SLERY R — i R R S B [ AR
e 0 JLE 1 S A g% PR & 7% HY LI B 5 (9 45 3%
e

BhE—

— HRTGE

(—) HRSBHE
AL E IR T2 EROR S5
EIATRIER - Mg SRR R
EBE O HoR4 2 6 RILEBEIE - HEMN
I > SR A DR R s — ik B R



B AR E A AE S e S B AN R R R B R 2l < S * 03

s (HERREE &0 b T s R
W) - HFEMHES Rh¥EES - £
ISR EHHAEER - ST R
HefLiEE - DU IRRR R (RS, - B e
—HEH 90 A B2 E - (0 4 B 31 44
S kAt 29 % DUk 6 ifl 30 Z5E - ¥
Bk 52.3 ~65.7 DL 777 S
FERE SR ) B R B AT E 73 B S R S
HE D b SRR AR R
BRI BB RETT R AR R - BT 5
B RE— -
(Z) HAEREFHEIA

AW E R RS T R S E A%
BRI 22 DA— 38— 7 =T -
— 7 R G B S R AR B - SR
BRSBTS A BIRAGR - T TIRE
PEARTESE - HERR R 2L R4 40 4388 - 1907
SAHE A 5T R AR Py 12 e S — 10 S H /i
Yy o DU MRy 28 o ARFZEILBE R =18
TH - il T2 fse sl ek w67 bt 72 8h
BISERC - &t TR HAYELE 73 38R0
T
. BEFEHRS
ARREFEER "B ET IR 7 e A
#l E& , (Peabody Picture Vocabulary Test-

K— SF RN A AT

Revised, PPVT-R) ([BEF] ~ ZIPEZ » 1998)
S — A 9E 2 B E R IGE A 5eRE
T B & 3 28 12 5k b B Y 15 A e Y B g
REJT » pH ~ WA B —EAE
A 125 8 » BfEEEe - KEE A2
FRECRRA - Jiidfll 7 R el - e 2
DY e S - G 08 A T ] P
(ERIZR% - FH T HE R v — e e 25 ' o T
BEZERIAT o P BB ELA T R A S e
FTor SRR - HEE R E R SMHER 726
I+ RIS RE T R AN 7852 3 5 28 13 Al e
AR JOUHEAE - & H RS B S A
BRI R AR HE S Y -
2. FEBXHAH

ARWHEER A T IR IRRE SO T —
R ; (Test of Nonverbal Intelligence-Third
Edition, TONI-3) ( SRECHLEZE A » 2006) {F
FeFRRB SR JIHRAE - LiNER B2 DI
o AKE = R AT RE S » FrillfS RGeS IR
HMEREIMIERRRE ST » B —IHIERAZE
AR (S GEPY S €PN ES- 72 JibE< AR
B LH AH - ZWEEAR - BEEZEEE -
AR A2 S5 X Chy i SRR AT
45 /8 > SEF 4 BRE 7 5% S B A KRIghE)
DAL 0 B e A BT e R AT YR 2

° #%

454 (n=31) S5 (n=29) 6 Bl (n=30)
g% REMEE SRR AEMERE g% fEMEE
AR (AR 523 2.2 65.7 3.5 77.7 35
FEFBSCE )] (TONI-3)
JEAEST 8 18.2 4.1 222 4.6 26.2 5.4
FEIHE 43 109.7 11.1 100.8 10.0 100.0 9.2
PPVT-R
Y Yan 40.5 14.7 512 13.0 73.9 18.7
eS8 115.6 143 1145 10.1 116.1 13.5
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VR S B FRRE SR TIHFEAR -
3. FFMAERE
(1) FEFARE

RIE ARG S 2 F BRI -
(7] PR A2 M6 32 35 o 1 n DA AR A& 1 ¢ - R
it 1 B2 2% 9L B B2 # Gathercole B
Baddeley (1996) #§ [y 52 & JJF 0] £2 3 1
E# (Children” s Test of Nonword Repetition,
CNRep) » HRIEHCE — 2 Tl 6 Rery o3
FEF > A F AR E & 10 & - 5RERER
(928 5 7 A ERELM R« ABH R AT Far ey
aat b JFUE EIREEE IR - MR
BHEHT (0 T ») MG DiikelE
HRERERY T - (AR TEEIR R BB LA ARF
ErEiER AR - ek RS A
HERE ERIIRTE DRI F A G R AR B E A
FHE A — 28 S B FREER - P
) B B 2 PO H R 1998 4 IR
] ] A i o Y AR (JEIKRR 5,063
F) o HR TR ERE  ER
R R B B B 8 R (BT (P EF
$EFs 63 DUN )~ [FIE AR 2 SRR
AR B ATRE B 3BT - B T
TR A LR B G B A o R AR e
RS S EE R P s - iR T~ £
PO~ T~ L e i w4 aers
RS © 530N A S E BRI e
VU EAERR - RS DU RERY 3 A AR EH
B R -

RIBARIER BT 20 - R
R ELERSNE » DSy 2B D
TifEskEERE - skEE T — AR
sy AR e E MR e —F
N R R R A i A AR R A
FEET TR SR - BRELAVHUBEHRELE By
44,100 Hz » G858 1% F HI 38 & 8K #8 Praat

(Boersma, 2001 ) #E1TRE & R BT U E] B 34
17 -

RSO - AT R SRR
SLE A B EIR IR NRe s
BRECE N AR IR L - SR A
BO(PREF - BIHEEE - 81 2010) -
BPEARRAEIERIRA > (R B B By
B - (Rl St 3 T IR S Bk DU R 3
ESEEOZH ' L anEE AT
BN EEE - FEEETERNE - 83 30
R 0 k120 {8 ET - JEEE AR TESER RIS
FEE MR —

(2) Mg

FEEAEERTEEN 2B SR HEL
HUEE IS 1% il 7 5T 3t B I Y powerpoint 152 52
Fro HEAE B —BhRE s P g A
HIFEEARE SR - FEVEERIG AT SAE
AR LA AT o M T A
SERHEE S C R E R — R TR FE S A
a] - IENEEBIARTE A EMEE - mah
] & BB IR & — - R IEERE Ry
HEEHT REET > FEEN SRR LERN
RERIIE SRS R EHE AR
B IERE A [al s - R > ) EE
BREENRE > MG EN-REEE - D
AeFe SR B Y B EREL B 7« SERREE SR
RFREIA Ry 10 738 - AVEZEIA = HEEL
TR RERSIE P RA > DUSZ R 35 e B Ay
H LT - BEEREI B E TR
RUMRERE R TR -

(3) BERSHT

BFE SR Y FEE R AR R 2R o i K
Sy Ryifd - FH—FEEDL T %%, (phoneme-
by-phoneme ) Fy BLAT > ANE G I & Hi
Rl » REF—EER (FESNE) IE
HERRAS —43 + B FBAELL " 28 (item-



B L S WL S R B PR 2 65 -

level) TyRa47 » DAEAEIRGIHHIATA 25 H
IEHEA E 43 - Graf-Estes 2% A (2007) My
AT R REE R - R T R AR
W A G B R D 72 5 o AP SE A A SR B
o LAEE R AL T A S BUR
KRS » B AR S 2 B b B A =
2 (BREHEFA 2010) - BFHEFIHERN
HHEIRIA TR o ATLAARITEEEDL B
g R BATAYETST 7K« ARWFSE AT E R
IERERS H— S E - 2 e R A R AAELE
B (B FEMIRES ) DU 8 B
[ R -

A Bk A B R M P A R R
% » FEA RS S B AR A BB A R S
HE PR B B DA A BT B B SR
CAnPY e BB S > Fr DAY BT EE
FAIYIERER = [EREna i S EifEE, 24) -
B RN S IR R IERESR R T
BRI " IR IR ) faRE -
BRI E B T2 AL &R
HhRERE Pk T 20% RIFRFIHERIRREA » BRI
AR EE S BN S R R
17815 A BNl f IR R i (R e
I > WAL AT B — B AH R R R .84 -

Z R

F T BB DL R ALY E S R
SRRt A AN () S BT 0 o ] e L
AR o PR EAE WL IEMESRER ] HE A =
F 8 4> #1 (Repeated-Measures ANOVA ) >
DAS2 5435 A7 oAt ! By 52 B RT3 0 ~ 8K
FEIB A R - B ERER
W IEEITHET  BBLEEHE R (F(2,87)
=20.98, p <.05) HLFIEHEHiE (F(4,348) =
354.68, p < .05) WYEZRER » DURAFERAHA
BRI s BB AZ BLE T (F(8,348) = 4.84,

p<.05) - BREE B AT IRER A
% ERRBIAREE e R A S - T
B EAH A S H R S RO D ~ TR
RERRYEIEY - RPRATRC HF R - D%
B IR R R FR AR T B K A R
G308 B A B B B A e A B
R (F(2,87) = 18.02, 14.31, 13.33, 13.74,
12.66, p, < .05) - Ll Bonferroni Z§ % FLi %%
Bl FEHE = ET SRR R
IEHESR | 4 pRAHER 5 pRAHEE 6 pRAH R Ik
1 A B iR ] 2 = fH SRR 25 » TN E
FiJE A B AR R IR LL 6 skl i 0 5 BRAHA
4 Bt R R 7 5 -

Vol el e e W 4
HIRRATR » BRI 5 By 3 Fan A TR A
RELH PPVT [R50 BEITHERA 04T - KR
REURIFEFI A AR e (R =R B PPVT U655
HHEERBE (r=434,p<.05) - %5
AR B HIBARE - BN EHEIFEAERIE
TE=REL PPVT [ 4553 B IR AH B th B i E
BEE /K HE (= .282,.398, 473, 526, .542, p,
<.05) - BHENXEPIE RS R
I EAEE S PR RS ) R B i e - RS
HE—nURR - B K HAEE S e A
R - HEREER Y B A AR RE ) 2 BB
FFERR M ECAREES - HAER R
AEL P 5 P 3 B I i R E S8R » Bl
BaE TR s BT RS R - I REg
WA o [FRF - WA R R BT b B ]
HIAHAE ST BEERI e RE TR IE R R -

— HMERGE

(—) HEBHE
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(Ss7 s =il

5 S B S A S R TR

4 it 5 it 6 Bt FiE pMHE Edin
Vil e VI MR VM HEE
“HET 60 20 83 11 79 16 18.02 .00 63K =5 Bk >4k
=FETO3 20 75 15 71 140 1431 .00 6% =5 5% >4 R
PuFEET 0 37 19 55 15 56 16 1333 .00 6% =5 % >4 Bk
AHE 24 130 32 11 42 15 1374 .00 6K =5 Bk >4k
ANEEO15 100 21 14 32 15 1266 .00 6% =5 Bk >4k

B IR G R 55 BRI
o 26 4 R R E AR S R S 0 29 AfE
o IR — i B R L > DU SF BRI
A EEHARE - TR

1. R 0 B EE S PR AR A 5L B 0 AT
G625 [ A 91 H L AH B8 RFF 5 ) 0 B 2

(BRITZ= ~ 20350 2010 ; #FEA > 2002
Leonard, 1998 ) - 32453 5 22 18 B2 1 5 B A
AL IIES - TR LRIV EREGM: (1)
HEBRBIRERERE - BEMRRE - HEE - T54E1T
B RE ~ A T RE4E 15 DL R 3 5 B TR R A
& (2) 1E THBIREE G g | AR
SEEER S LE - (3) FEZIHESH
Baeioh > TARIED EEMER B 1.25
EREAE 2 - ARWIFCATH 2 GBS RE U E T
ELBF A B EEHIEREA -

2. — s R B A B G - — R
IR SL B R HUSE > BT AR REE )
IEH - GBS R ERR S HIRE H
PAE ~ FSTEIBRE ~ 48 R 1B R T T R IR
B AN A SRE R AE - ATl SR
FEF SLI R 57 2 6 M IR BB 2R
T2 1 B A R 2
F RS BETR R DB RN Hili
ATE (1 B/NELUR ~2: B3 &

(B) ~4:HEHR 5 KRB TR -6 i

JERTLAE) o WA S By B RS I
BEEAZBETBREREBNAEEE - &
7R R REUR Wit B 2R
BEEHEREE (£(5) =389 p=.565) Kik
B (F(1)=0.76 > p=.385) F-MEREE I -
(Z) ARIBNEER

HEE MR TH » GHEEETE
PrEEEailE (PPVI-R) ~ fEEJEFEX
& fEIES — FRR (TONI-3) - LI IEEAEEm
1EZE - GEERETHIBENVES 77 > MRS HE
G AT 0 3 2 5 Kk 11 A H 2R E
i TR L EE SRR ER , (M

7~ R BEAEEE - HEE 2008) -

6 pRLA LHVERFTREE A T BT R R SRR
ShERETER , (HWEE -~ R =R
HEEE > 2009) o ERfE R ERE S RN
et - HA AR ARG 2 B YRR S
WEERRAANE] » AR E R A 5 i A BEAT i
HRRN T BTN - 2B EE LE L
JBAE TERTERRT (SRR ) GLELEE S R
RS - TEITEN (B
B SLEAE S IR E R CIRERE M |
B TERT R EEE RN, —HEE
WEsE Y BAOERELL ESMER 8
1.25 fEEHER » AHA SLIfHA -

A 5e B Y AR AT iR e 2 T 2R Y



SEETNER = - ABFERLDAGEE > W
FHSREA P A AT B IR 22 R (1 (53) =
0.34 > p=.735) - WifH 5L TONI-3 {5
IS O ASESIHE 725 (1(53)=1.96 > p=
055) » [EAEASHE S B 7 B R /K (1
(53)=2.32 p<.05) - RILERMEIEHEITIER
IR BRI 22 543 HTs > B 2L TONI-3
AR HE 23 BT F R JERE SUR IR FR A - S DA
SRR T PR L T REE R 2 - TR
FI 2T (B2 ) HEESREREFERN
KH I > SLUMHAERE S B JIEE (1 (53) =
14.60 » p <.05) ~ LIFEFREFHER (1 (53) =
12372 p < .05) BUZiEEREMED (1(53)=
1636 > p <.05) =IEMY T /308 BBl —fig %
[ B R S R 22 5 - 1 3R Al e B A
JIJ51H > WEAHAE PPVT-R BYJR GG 8 (1 (53)
=432 p<.05) BIFEHESIBY (1(53)=5.67

p<.05) I WFHEHEAZELR -

Z R

= Wik Gl E A PR i e 5 I AR I B 0 B

e (7

(—) JERREARTE R AERI = B BARRA D AT

BRI (R BE A R 0 B B — A
[l - AR LR B BRI e Bl B
RSP EEREPRE 20% JRFAIRE ARt AHE
1T7aF5 » FForE — B AHRR (R R .96 - L)
SLI #H Bl S BRAH A IE SR 1T A B
BT - (HRIRIREAFERE SO ) o BoE B
725 > 5 TONI-3 f5HE /3 S F Ry L gl L)
MEGRIERE SR T L AR IR AR R B W] RE
BRI - S TR R - A (F(1,52)
= 4544, p < .05) BB HETE (F(4,208) =
2.87,p < .05) BYEERE » HR SLI FLE Y
FREER AR — R R L E A - AE R
— i EE L E EUE SLI GLEE » fEARIEIETE
AR g S B RE S NN ~ IERER
AR RIZS - AE BRI S B A2 B
ARIEH » DR 2 BB 5%
SAEA TR 5 B I R AR A IE MR Y L th
Bl TEHEBRIERE SR IR RIZR 2 #% - SLIAH
AE 2 7N 6 BT A 4 A T T SR e

SLIfH (n=26)

—fREE (n=29)

TR M gl s o piE
AEFE (Hf) 65.2 6.0 65.8 6.9 0.34 74
TONI-3
EUGTa 19.4 33 21.2 35 1.96 6
FELHE 438 95.5 7.7 101.1 9.9 2.32 24
Gl S PR R R
SIS T 458 25.7 8.4 53.8 5.8 1460 .00
FIRELE S T 738 29.7 72 50.2 5.1 1237 .00
ESHSRMS T 5 25.5 6.9 51.9 5.0 1636 .00
PPVT-R
JF8G5T8 32.6 122 51.9 19.7 432 .00
eI B 95.0 10.5 114.1 14.0 5.67 .00
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WEREAE (F(2,87) = 11.96, 29.22, 34.97, 31.26,
57.67, p, < .05) - F#H 5o B A A E ET R
FFERIAE AR ISR A —Fs

A B I 46 i 2 B B 13 B e 3R
REJT FIRRLR - TMFI AT R EN — %
NI R A S IR - B A B B Eh
SR E R LUK PPVT A BT TAERE 2
T o AERBEUR - FEF R S LA R B il B
i 5 PR AT R R EE S P B ~ 13
I DR E S 3 e 0 R M I B
M (r=.685,.730,.731 p<.05) > FIPPVT
JF 65 BB 2 BB (r= 577, p <
05) -

(Z) FEFHERIE RERPREZ BN E B

Fh bl SR B2 3 SLI G B — i 3 e
SLEAIEFRERRNEHEER D&
W43 #7 (discriminant analysis ) 3 — 2 $£ 5
FI P L IE E 2 55 SLI B 38 A4 OB ME R Ry 22
M o R P Box SLA B RIS 1 A e % B
REFEEKAE (p=.930) » FRLERTES
B BT ERGE © W53 A A e Ay B2 | g )
BRI TRER 9.694 (HBUR -3.621) » 7
FEAS ANy -

SRR R R R e SR IR R
R - FIEMETHM 22 44 SLI 5L & ~ 26 #4—
fist 288 Fee SO B A AREA W REURR A AR 0 S
71 Fy 84.6% B 89.7% » #AIFHfE 3R Ky 87.3% -
WAL LLIER 7 B PERROAEL (LR+) HYEHE
FRBeUEM: . (1—Fe 21 - BEER
At REEREOUE (LR-) 9B Ry (1—8
) SRR BE RV NRTRRRE R
& - IR E R TR R LR+ BUE
by 821 ~ LR- $R{ERy .17 - DL B B PRI
RS - AWHIeATa T < IRaEER A
E2Hi7 SLI R ERYR2HET I - EEEI O 3R
HEEDL BRI 52 ERE ST -

m A ESEA
07 = = 1

AHIFZERT H 02 %8 Je n E A R #ERE 2
i SR B AR - RS LIS E ]
F s SLI 5t 8 5 AR PR A @ B AR A R
HE AR R - ST B IEE
HEARAE A PE S R AR E - I
HRfE R E R RIS R - R
[ 7 i L P £ ] A B 5 B R BE O SO
HURARTA/EERE I = 3 5l BEE S IEC IR
BE - SN HERRET L E IR ERRE T
ar| e PR R RE ) ) < T IR IR IR 1 - BRAIH
TEEEA REFRURUE - BB LR S
SLI 5ed B 1 — it 288 e 5ol B AR A TR /F S R B
AR ERSTEEHMEER > BERIRZ
W7 M M Y FE AT T AR SR S ARy R A
EzA -
RIEMEEMRET S H LT
[ FRF 44 IR 3 R A 1 I CARR A T 5 - BRSERY BT
Tk i B AR AL A am S A -
43 Al i B 95 ] 2 & Gathercole Bi Baddeley
(1996 ) Zgefy 5B IR AEmiEE ( Children's
Test of Nonword Repetition, CNRep) > LA
B FEAE X B M » #1583 Dollaghan B
Campbell (1998) Fit 2% Ji& 1Y 3F 5l #5 3 H] Ba
(Nonword Repetition Test, NRT) - ig [ {
B AN ] o BEAE TR 53 F DR 43
By - B RRRIERREIERS: » CNRep HYH]
WEE T R AMEEERNIE - S
REXAH 108 - 340 & - fIEEHHE—F
&7+ & (consonant clusters » 4[] :
fprind)/ By Jpri/) - HEHIEFHE R EH
H a3 fyFA % (morpheme) - B4l ¢ /
penl/ H1f pen » BY & /sladin/ B Ay ing) -
FHEFARRSE > NRT HYRE B D H R Ry
sy ML HE 168 JEFRER—E N
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B NC 5L

e — WA S B 25 E B R IR R (RRZERR =1 s.e.)

fHEH - BAEEFEH BT DA E
WA 2 R AR 3R o BR T R P
Fizes 2 ah  fEsf8dny =0 > CNRep {EH
fim e 5 RGBSR Z 5 /7= » T NRT RS2 DL
T {5 AT AR R B A T sk L - (R
CNRep #2532 2 2 H 32 34 7 J5U A 1Y 7 2 A1
A DL % S A R 2 0 T NRT HIJ[R]
IS ] A SR R U R SR - A% hd
8 A A i 2B 2R H UL IR T Y s 28
(culturally unbiased ) (Ellis Weismer et al.,
2000; Rodekohr & Haynes, 2001 )
AR R SR = BRH
Bl CNRep fH[RI A H ARGEFZ = i - HAE
R B R BT - AERIBERGT b [(KIHEEE
Rl B EE R R SRR T M A A e 22
A& EAHEERES - DEERENS - 5
R 2R R REH - $50C Y
AR o RS AR S AR RIS - AR AT
PRSI TE sy 5= SEA G
F B B A (EE AR S R B

A FTE T AR SRR R - BN AR
Al 5 B AR B I i S R S SN R PR I
RN IR - RILAESERE
PRI & B A A B T A S R
WU > HH 38 R A Ml o B AT AT AR — (5
3 (morpheme) - £ ] B ¥ HifH & Bl A
[l AR R IR - e it o S A
A B A B DL R T RE RO TR
REJT » WAERT) - AL FE R R RS
ARG » 72588 F o SO SRR R A
RERRAN [ BT R B AR e (SRR ]

T T BRI ERA AR 2
9

£ &1 73 J3 10 > CNRep /2 DL ¥ & &
w95 L& i NRT H 2 DLJE & &
Ay R R B DUEE S R IETER
(percentagesphonemes correct, PPC) 47 -
DIl B AR B RS - B2 - &2
Hii SLI SR B A IR - thi ik AR
SRE R AT SRR R T LAY - A
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R IR AT o G R R A i
TEHIHA ait MIERER
SLIGE bl
— SLIEEEEkM 22 (84.6%) 4 (154%) 26 530,
—MERESLE 3 (103%) 26 (89.7%) 29
&t 25 30 55

WFesE R bR E 53 /7 AR ¥ SLI 5 B AR
PRECE IEHETE Y 2 2 A IR (Dispaldro et al,,
2013) - EFHor AR IR 9T BB R R R
SKIAE o KIIL » ANHFSE e FE A o BRI
TR BB T BT R EAIAE T
X IS R ENERELAEER (B1E
FIRERS ) DU 8 B RAE [F A A 5
BT R R B ARG T4 BRI 1 -
HE— AL B335 4 2 6 5%
BT —i SR B R AR - 4 BB
T AU A AR SRR
BIE > 5 B 6 5% 5 B 2 IRy 722 REL R R
HHIH (ARAEFEHE) A ResEsE
) BRI R L E R S AR B
RESITE LB LM e » [RIL > B EEE S
IR E R =RIE S - A ResEg
FIRBRGAER S o 8250 % S Hi AR A sk
M ERES @ T RE R AEE S - A AR 2R
A EEES - D E E g S B
R HRRE )T - B R EAIERE NS
HIES ~ B S E S IEAERNERERE )T - 2
Blims » FIAEEZEIERY 520 Gathercole ~
Lamont Ed Alloway (2006) #5¥ T/ 18AE
JIBFER G - TR N BT A TE
4% FHYREE - KL Gathercole ~ Durling
Evans ~ Jeffcock Eil Stone (2008) ¢t 1 0
FBFE21EE (instruction task ) > 7EEBE=#L
kSN P BT N N R e A | /S = ]
SR TR LR TR SF R M

(IBATR - R TT =0 SH E G T E — Ry E)
TEfES (140 GERRL— FALERYSHEE > R
BICE M Rig e B ar4) -
BiEfe < & BB R R 2 E B
R HBENETERES C RIZIRIR S HRAE -
R B 5 R Sl B T TR (R F B B A
ARG S RIECIEAHRE M A H RS G
AEEFR LELES - RBRAREMIE
1T o A Z R E HEOKFI A 3D i i 5t
[EEE5ERIE S EZ (Jaroslawska, Gathercole,
Logie, & Holmes, 2016) ~ B2 TE RIS
{E2% (Yang, Allen, & Gathercole, 2016)
AR IR FAH A MBI TR R - BURFE R
W RS S A HEE N -
B KR 28 7 ERET SLTAHAHER
— RS - FEIRERERRRE T R REE -
110 35 118 PRV — 2 o T R P TR T e
F| » RO RIBEAE B30 R ZOK R AY B 1
T HEERTE N EE - SR EERE SLI Kl
PSERE R - BURHEGRE SLIRIHAGE S5 =
FAHIA - fE SRR RE )T A FTikPE (PR
VL7~ FIHESE 0 2010 5 BRZEAE 0 2008 5 FaET
0 2007) » HAEBAEHEEREERE &N
FEWIEE L EA S HEB (Chen & Liu,
2014) - FF RO BT R H A 2 E HEE RE
B » (R b B 3 R S R 2 1% 0 (ERE
o AP BTS2 B 38 o BRI B S R RS
KAEFD o FHhh - ¥ Gathercole (2006) Fiy
TR AR E SRR R T 3 B » (R by ¥
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EEHAEEEENT  MARRMEIEE
T LR RAMESRT » HE RS
Bea 2B B A RE S AR - KA
A B HA B EERE ) o IR AHRE P RE B
5 WKL AT RE W] AR Ryt e e 8 Fre Al
AR THEIEFRATY - AR TE i DIEE
wf e

AHFER S —1E B AR e Ba e it i3k
AR SE AR HE 3, SLI S s bR K2 B IE
WEME < BR 7 BUBMERI R S 250 SRR E
o B R I A I AR LV R B A e
BRERFRAR » R R IEFRAE A & B R T
KA EHARK ERERME - FIAE
A3 A i A 23 B R R Ry 87.3%
BRI ~ R SRR (DA LR B A th B AE RS2 Pl
LRI AT HIEIA - MURNIHANEE S I 7ehs
B2 AW7eATaGT < IR EE A
g SLI 5 B AR R AR AR TEAT - fEHEF] 7T
BAEMT7EEMN A 223 E - IR AN
f R B EA TR Z S R E H - D
FEARVEZERER IR B (EHEE - S350 MBI
AR BUE S ORI L E -

A5 S PR R HEA SLI 5 F ZL iR 2 e s
BRG]  EEEZE@ER A - B
T DRI ~ [ 47 g A B foge i ] i 7 2E BRI
1T Es[M1RE (Johnson et al., 1999; Poll, Betz, &
Miller, 2010; Zhang & Tomblin, 2000) - [th—
A B T 1 Bh B A B e oK B R
filer TR - (H 2 PR FE o R IR TR RE TR
TEEGE S B E N 5 - R R
— AR BT AN EE S RE TR - Sl
TE B RS LA A -

B

ARG TS+ AW 5238 Je — 238 F R AR
FyHERRERAT SLI b B T I EH S R A 1
% IR R BB — M R S B A R
il 1 2 3 B A e B 1T S5 - [ R . 2
i SLI SEEALMIFE 5 1 S E B 12
FEFIERR I IR — A e Sl B - B
—ERE RS IR B RE JIRRPE o FRASAHTE
E ARG IR AR RE A S B R T I
R REESRATERA LA 5 o KRE = PR
SR FGERTTZ HBTR - EEEEARZNISER]
HE—FPNLAERET - S5 > AgERTaaT iz Ik
A A ESE B Y 2R ST SLI S B 38
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A E IR FE AR E - SRR AT 1 SEE
FASERAR A 523 R - A PRGT HAE—fedh
SABIHERR A TRY AT T > HIRESE Ry SLI 52
R EEN2E TH -

ZENR

SR ~ B0LEE - R - TIRME MG
FPEF L (2006) : 62 JE+E XA /1 B
(B - =]k L3 - [Wu, Wu-Dian.,,
Hu, Hsin-Tzu ., Tsai, Chung-Chien., Wang,
Jan-Der., Lin, Hsin-Tai., & Kuo, Ching-
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MEFE ~ SR~ A ~ ESEE (2008) ¢
BEIARARLEESEBRFER B

It - B E SRR AR RS E L -
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ABSTRACT

Purposes: The aim of this study was two-fold. First, we developed a self-designed
nonword repetition (NWR) task to evaluate the performance of NWR in 4-6-year-
old Mandarin-speaking children with typical development. Second, we examined the
performance of NWR in children with specific language impairment (SLI) and age-
matched typically developing (TD) children in order to explore the possibility of using
NWR accuracy as a clinical marker for Mandarin-speaking preschool children with
SLI. Methods: In Experiment 1, 90 TD preschool children (with 31 being aged 4
years, 29 being aged 5 years, and 30 being aged 6 years) were recruited. The children’s
performance on the standardized nonverbal IQ test, receptive vocabulary tests, and self-
designed NWR task was assessed individually. The NWR task included 30 nonwords
comprising low-frequency Chinese real words ranging from 2 to 6 syllables in length.
The total number of correctly repeated syllables for each child was used to calculate the
percentage of correctly repeated syllables that was considered as the NWR accuracy
index. In Experiment 2, we compared the NWR abilities of 26 children with SLI who
were aged between 4 and 6 years and 29 age-matched TD children. Children who
scored 1 standard deviation below the means in two of the three standardized language
tests were confirmed to have SLI. The sensitivity and specificity of the NWR task for
discriminating between the two groups of children were analyzed using discriminant

analysis. Additionally, positive and negative likelihood ratios were reported. Results/



Findings: In Experiment 1, Significant effects of syllable length were found across the
three age groups: children’ repetition accuracy decreased as the length of nonwords
increased. This phenomenon supported the validity of the self-designed NWR task for
assessing the capacity of phonological short-term memory in preschool-aged children.
Moreover, the NWR accuracy increased with age, and the age-related change was more
evident in nonwords with longer syllables. The NWR accuracy was highly correlated
with children’s receptive vocabulary ability. Compared with the results from NWR
studies conducted using other languages, our data provided supportive evidence for
the clinical usage of the proposed Mandarin NWR task. In Experiment 2, the results
obtained after partialling out the influence of nonverbal 1Q revealed that compared
with the TD children, the children with SLI performed more poorly on the NWR
task consistently for the different syllable lengths. The overall diagnostic accuracy of
the NWR task was 87%, suggesting that the proposed NWR task could adequately
distinguish between Mandarin-speaking preschool children with and without SLI.
Conclusions/Implications: In summary, our study provided evidence indicating the
phonological short-term memory deficits in Mandarin-speaking children with SLI and
the possibility of using the proposed NWR task in the early stages of SLI screening
procedure. We expect to extend this self-designed NWR task to a standardized test and
expand its applicability in future studies to improve the early identification of children
with SLI.

Keywords: specific language impairment, nonword repetition task, preschool,

phonological short-term memory, vocabulary comprehension
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