SOAIZAH T, X242 MI1X

Journal of Speech—Language & Hearing Disorders
2015, Vol.24, No.1, 57 ~75

H_x

e}

http://www.ksha1990.or.kr/
http://dx.doi.org/10.15724/jsihd.2015.24.1.005

NS BT ol oFEst At obe] Apkst B AT
Adojgel HAE AT ol ZelAold AL ofu] AT

Meta Analysis of Spontaneous Speech Between Children with Language

Developmental Disorders and Typical Developing Children: A Preliminary

Study for Developing an Application Screening Tool

QIS M1 - HAE2 - 0|0IFI3) -

HEH)

Dong Sun Yim - Seong Hye Cheon - Yeo Jin Lee - Pil Yeon Jeong

< Abstract >

Pumpose: Screening is one of the most important factors for children who have communication difficulties. Using the
results of the near ubiquity of smartphones in Korea, a smartphone application may be developed for screening children
who have language difficulties. Therefore, spontaneous speech analysis is used to build the base of a smartphone
application for future reference. The analysis of children's spontaneous speech is one of the informal assessments to
evaluate their language abilities and communicative functions. The aim of meta-analysis of spontaneous speech between
typical developing children and children with language impairment is to investigate the feasibility for screening language
impairment. Therefore, MLU (Mean Length of Utterance), lexical diversity, and communicative function were chosen to
analyze children’s spontaneous speech. Methods: A systematic literature review was taken to analyze 27 studies which met
the inclusive criteria by using meta-analysis (CMA2, Comprehensive Meta-Analysis- I, 2005). A random effect model was
used to analyze the differentiation of spontancous speech between TD and LI children. Results: The results from the
spontaneous speech and conversational condition indicate that children with language impairment have both lower MLU
and lexical diversity than TD children. However, there is no significant different of community functions between two
groups. Conclusion: MLU and lexical diversity are valuable measurements for a screening scale for children who are at
risk for language impairment or delay. Moreover, MLU and lexical diversity should be included for developing a

smartphone application.
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Eopof k= Zle & 5 3t olo] 7] FAE AlEst
7] AdiM= 2 ool A8 5l 377E o] Foj Ao
ol& Hsl A, i EHole] Y ARE B
AR AEAAE AAsE ZoltHKim, 2002). @A -2y
gholl A AREEIL Q= o] ARAAL =T AR oH,
670d vRkE tdoR b FRe| HuR o fojA it
Song, 2011). 23y} Hxo| Byl ¢
de A7t 2 = AT FHER]

o & mA = Utk webA 3670E wThHET ohy2} 36

AL ool obE7hx OR Sa, Hmel Run A
HEst we Qyrtel AW B 52 B dolve A
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=7, obso] YAATANE ATE = Ao SA9 &
RE AAst= d Aol E32)o] QlukKim, 2002). 7H
BEAOZ AMEEE Adojyrt o 2= AR Y
AT HollA MEAFE Tl QoA 575 A
g g JEE o= F23ME HAAF =77 itkKim & Shin,
2007). ol&3t HAAMPHS ofFo] IS Rl o5& i
U A e gEe FEHeRE B HUF FE 9
F7] " &ll(Kim, 2000; Kim et al., 2009) A+ 22 3ol
Al obE 9 ddolsE & FAsHE Aodle AV AT
O] RREL 2227} olF9] dojol] &A7} vk
717 = old ofsg dojddel oFAS ZEAY Hrt
£ oEste A7 EETE 53] dojE AAF R s
AHESHAl Hle g Hla oide] VAl s el
gu7] oldel= oty dojitdel| =A oFAHE 2R &
T 7457 Aok @A e AR 713 2 BddAT 2
dojA| o] o] Rl JYAF = ThEA] FAS7|H|
ARG} ol 59 dojltde] =8-S T+ w29 AlEE
S RHMecrow et al.,, 2010; Smith-Lock et al., 2013; Gillam
et al, 2014), = E3stalol] AoAREAY EASH7] vfZol ¢4
B2 AlEEo] AAAAGAE A4Sk o FaabA ol 4
AL o) obEe] AoJAREe] oflgo]l Ae AF- vt
2 Grte oF] o} olFel dojo tigh H¥kEQl wEE
SolE = Qth o|FEX JPHAA LolAlA] Bk olse] AA|
AR YANA 2oz dolxtelA =&
AE obse 7] FAE ATEE F Ue 7137 TRk
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ALg-3cHKlee et al., 2004; Hewitta et al., 2005; Rice et al.,
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2014 6 239AE AAE Aol uhet 9 HolEHo] 2~
ANe WA AAF F T loleule] 8 AL of
T, AL etk 38, Ao, AL 4 fE3s A
Zt ‘and 2 AAA3}ai(of]: children and spontaneous speech
and SLI and mean length of utterance), A== 1990
{~20141d Afololl =] Ao ARE AFREo R Ak
slo] ARAMNE NS TE FAoJE children, late talker,
delayed language  development,  specific  language
impairments (SLI, spontaneous speech/utterance/language,
conversation, mean length of utterance (MLU), lexical
diversity, turn taking, communication function, initiation,
response, °ts, & =< obs, do IE AA|, AR
of, ZpZs}, oish, Hadstdol], off g, skt A7
7], YAtaE 1%, A, Wgo® SHith
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Qs 4) ATAFA= %@} &, W3 Ao, o ‘:‘r%h_‘?_,
e} 24 #7171, oAkaE 71w, TR, e 2,

T
7 2t} FA|ojd whe}l 1467719 =28 1xH o s BRE)
A, AA7|Eel wet 14407171 ALl =] F 2709 =&
o] A=At a7 1o A S AASHAH-
1. o7 MATVIE
Table 1. Standard of selection
Inclusion criteria Exclusion criteria
. Within subject

Research Between subject study, single subject

design design

research, case study

ASD(Autism
Spectrum Disorders),
Late talker, language intellectual disability,
Subject delayed, SLI, typical stuttering, cleft palate,
developing children hearing impairment,
articulation/phonologic
al impairment

Inclusion criteria

Exclusion criteria

Spontaneous speech,

Not spontaneous

Methods conversation situation speech, intervention
Language abilities:
Total number of
utterance, MLU(mean
length of utterance), e
lexical diversity, Language abilities:
Grammar, phonology,
NDW(number of
Results . morphology,
different words) bul 4
Communication vocabulary, reacing
abilities: abilities, story telling
Communication
skills(initiation,
respond, etc.)
Data base
[N=1467]
Exclusion criteria [N=299]
Research within subject study=280,
design single subject research=3,
case study=8, etc.=6
[N=1168]
Exclusion criteria [N=457]
ASD=98, LD=70, stuttering=29,
Subiect cleft palate=9, hearing impairment=59,
) articulation/phonological impairment=9
cerebral palsy=15, adult=29,
adolescent=17, etc.=122
[N=711] |
Not spontaneous speech and
Methods conversational situation=174,
intervention=19, etc.=11
[N=507]
Exclusion criteria [N=411]
Results language abilities=249,

reading abilities=25, story telling=9
non-verbal=14, etc.=114

[N=96]

Neither Korean nor
English research
[N=29]

[N=67]

Overlap [N=40]

[N=27]

Inclusion of meta-analysis research

J8 1. 7ol MAY
Figure 1. Selection process
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e 23 ATEL ATA, FWAE, A7
of 8, A%, 2 el YA AP 5 ZHAR
o e SAges = g

2ol

2) Aol & Eot

2 A7 =ZgEeE =85 FF HUME Y3l
Gersten  5(2005)2] A A F(Essential Quality
Indicators)& A&t 3" HA=(G3H: A4, 24 B4, 13
FADE Gristdoh. A2 Wrbe tidAbel tig gr, A
T e W A, ARG g A, d79
X3 Add dae] 24 dEs WUk A3 F 2749
= T 20709 =Eo] H 3HoE BE JEoA HHG
Ao2 UelthBrinton et al, 1997, Grinstead, et al,
2013; Hewitta et al, 2005 Hwang, 2008; Johnston, 2001;
Klee et al., 2004; Lee & Kim, 1999; Lee & Lee, 2013;
Leonard et al., 1999; Liiva & Cleave, 2005, Ooi & Wong,
2012; MacRoy-Higgins & Kaufman, 2012; Owen & Leonard,
2002; Redmond, 2004; Rescorla et al., 2000; Rescorla et al.,
2001; Rice et al., 1991; Rice et al., 2010; Rice et al., 2006;
Thordardottir, 2008; Thordardottir & Namazi, 2007;
Thordardottir & Weismer, 2001; Thordardottir et al., 2011;
Topbas et al.,, 2003; Van Balkom et al., 2010; Wong et al.,
2010). 71=4] d7E AAAL ok, A A 2 SAHDG
of gk 23 AF el gk dxo] B3 149 =

o] 247 o7 Hri=¢ltHingram & Morehead, 2002).
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Aal), 2487, Agar] Fug
HAga), ool aTaly), Q) AesE

$Gmo EPste] T4,

(Redmond, 2004).

7Y AEe WEEAS A3 FAZEIHC
CMA2 (Comprehensive Meta-Analysis version2, 2005) 3=
O3S o] &3t FA#S F HAd 2 HHo F+3
2HE AMESHAAL, o] AR ol fle AS pahs AHESEA
o F3 Fr|le EEIE HAbo|(standardized mean
difference)® Al&3le]  BA3gtHBorenstenin et  al,,
2009). H a7 A7 e FERAVE 183 VHEH
Ta2337](Weight effect size)E AFE3F3 .M, 95% A&+
Mg V1Fo 7 a3ar]9 FolAS s tHBorenstenin
et al., 2009). FA12 oA 77d(statistical heterogenety)<=
ST A3}, Frh 86,922 ol 4=l Ao Yeh} FAE}
Z¥(random effect modeD)= AHE31H AL, 7+ 819 FIE=
A EZG BEX(subgroup analysis)S AASFYTE ZvH ek
(publication bias)2 Funnel Plote] ej7} nitix Aoz v}
El} Duval and Tweedie’s(2000)2] trim and fill2 &3} =7]
£ B3 A, B 39 A7|BEo F AESe] wt
M PE w #=E &7 =37)(observed value)= -0.800]H
BAHE a3 =7](adjusted value)= -0.55% -.25" = =}o]7}
AT Wit &3 Fr|RT 2L AHEEe] w3l Afole
g3 37194 Zol7t §iiTth Orwin 9 EHA|FE 1502
2 AAR] ALE Yyt &9y 1Y A3 O9

29} 7},
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Funnel Plot of Standard Error by 5td diff in means
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1) A4

B AT =z3E 2708 =& 7kul  SLi(Specific
Language Impairment)& o2 sh= A79 = 1879]
™ PLI(Primry Language Impairment):= 17H, LD(Language
Delayed= 47§, Li(Language Impairment)= 27, LT(Late
Talker)= 2704ith. o] % PLIE= SLIZ, LDE LIZ Z3AHA T

2) A7

WEr ATt AMgE F 27709 =EOA AEE ok Y
st AA Aae 7 AT ol ket o 72 H e
2 i3} dete] ol el sl 3 ARRE A A
sl E A3l oly walE 3 9 E43te WiHol A
LH AT NS A3 FelA ApLEE FRlee & Lee,
2013; Rice et al.,, 1991; Brinton et al., 1997; Rescorla et al.,
2000; Rescorla et al., 2001; Topbas et al., 2003; Klee et al.,
2004; Redmond, 2004; Liiva & Cleave, 2005; Thordardottir,
2008; Thordardottir & Weismer, 2001; Van Balkom et al.,
2010; Wong et al., 2010; Grinstead et al., 2013)8FA} o]
oA obze Azl IErE FstHlee & Kim,
1999; Hwang, 2008; Leonard et al.,, 1999; Johnston, 2001;
Owen & Leonard, 2002; Rice et al., 2006; Thordardottir &
Namazi, 2007; Rice et al.,, 2010; Thordardottir et al., 2011;
MacRoy-Higgins & Kaufman, 2012; Ooi & Wong, 2012) &4
ks e ALgSlgTh ey obse) Abikat 53 W
AABHA YERA AAE AJtHIngram &
Morehead, 2002; Hewitta et al., 2005).
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1) xjst 3 st &M HO{UE I otSzt
OtS Zte| Esjzlo| H &3l 22| x|0|

SEAdolBNSLD obs3 IRHTD) obs 3te| Hddst
Aol A= g=-1.210, K01, 95% A= 77H-1.450, -.970]1<

2 fol@ Aol7t Ueheth Bedlol gl obE3) dut of

Study name Subgroup within study  Outcome Cumulative statistics
Standard Lower Upper
Point error limit
Kiee. (2004) S MU -1.801 0433 2649 -0952
Leonard etal. (1999) S MU 1418 0186 -1.782 -1.054
Wong etal. (2010) S MU -1.398 0169 -1.729 -1.066
Redmond(2004) S MU 1354 0158 -1.664 -1.044
Thordardottir, Weismer (2011) SLI MU 123 0127 1484 -0987
Thordardottir(2008) S MU 1210 0123 -1450 -0970
1210 0123 -1450 -0970

Cumulative std diff in means (95%Cl)

limit  Z-Value p-Value

4.160
-1639
-8.210
-8.561
-0.736
0817
817

0.000 €
0.000
0.000
0.000
0.000
0.000 K
0.000

-1.00 -0.50 0.00 0.50 1.00

St T

Meta Analysis

SLI=specific language impairment; TD=typically developing; MLU=mean length of utterance.

T8 3. SEQI0|Hof ok52| BWso|
Figure 3. Mean length of utterance in children with SLI
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Study name Subgroup within study  Outcome Cumulative statistics Cumulative std diff in means (95%Cl)

Standard Lower Upper
Point error  limit limit ZValue p-Value

Grinstead etal. (2013) S MUw 1797 0208 -2382 -1213 6026 0.000
Rice etal (2006) SLI MUw 1494 0273 -2029 -0960 -5480 0.000 3
Rice etal. (2010) S MUw 1358 0179 -1.708 -1.007 -7.594  0.000
Ooi & Wong(2012) S MUw 0972 0368 -1692 -0252 -2645 0.008 —
Thordardottir & Namaz. (2007). SLI MUw 1266 0382 -2015 -0517 -3313  0.001
Thordardottir etal. (2011) SLI MUw 1253 0308 -1857 -0649 -4065 0.000 —
Thordardotir.(2008) SLI MUw 1135 0200 -1.703 -0.567 -3915  0.000

1135 0200 -1.703 -0567 -3915  0.000

-1.00 -0.50 0.00 050 1.00
Su T

Meta Analysis
MLUm=mean length of utterance in morphemes.

T 4. SHRQI0jE0H 0152 HREHENALO]
Figure 4. MLUm in children with SLI

Study name Subgroup within study  Outcome Cumulative statistics Cumulative std diff in means (95%Cl)

Standard Lower Upper
Point error  limit limit Z-Value p-Value

Grinstead etal. (2013) S MUm  -1.608 0200 -2176 -1.040 -5548 0.000
Hewitia etel. (2005) SL MUm  -1289 0318 -1912 -0666 -4054 0.000 S
Johnston. (2001) S MUm 1102 0265 -1621 -0582 -4.159  0.000 —
Rice etal (2006) SLI MUm 0728 0443 -1597 0141 -1641 0101 —i
Rice etal. (2010) S MUm  -0.821 0355 -1516 -0.126 -2316  0.021 i
Thordardottir & Namaz. (2007). SLI MUm  -1.108 0375 -1843 0373 -2955  0.003
Thordardotir etal. (2011) SL MUm  -1.089 0320 -1.717 -0461 -3399  0.001

-1.089 0320 -1.717 0461 -3399  0.001

-1.00 -0.50 0.00 0.50 1.00
SLI TD

Meta Analysis
MLUw=mean length of utterance in words.

J8 5. S0 &0l ofS2| HaHo{Z0|
Figure 5. MLUw in Children with SLI
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TFH-1717, -4611.2 /23 zol7F YERGT. @] A zﬂﬂ!i]‘}il‘/}(Rescorla et al., 2000).
Ul olF te] FHFTo]doldHE A,
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Study name Subgroup within study  Outcome Cumulative statistics Cumulative std diff in means (95%Cl)
Standard Lower Upper
Point error  limit limit Z-Value p-Value
Klee. (2004) S -2.231 0465 -3143 -1320 4798  0.000

Leonardetal.(1999) S
Ooi & Wong(2012) S

1478 0686 -2822 0134 2156  0.031
1187 0441 2051 0323 -2692  0.007

O O o o o

Owen & Leonard. (2002) SLI 0812 0453 1699 0075 179 0073 =il
Wongetal.(2010) LI 0867 0384 1620 0114 2258 004  f———
0867 0384 1620 0114 2258 0024 e —
400 050 0.00
u

0.50 1.00

TD

Meta Analysis
D=lexical diversity caculated using VOCD.

3 6. T=0{ &0l oFFe o3 CHU=
Figure 6. Lexical diversity in Children with SLI

Study name Subgroup within study  Outcome Cumulative statistics Cumulative std diff in means (95%Cl)
Standard Lower Upper

Point  error limt ~ limit Z-Value p-Value
Grinstead etal. (2013)  SLI NDW  -1.370 0280 -1920 0821 -4890  0.000 —
Hewitta etel. (2005)  SLI NDW 1111 0261 -1624 -0598 -4249 0.000 S
Klee. (2004) SL NDW  -1.555 0451 -2440 -0670 -3444  0.001 Sl
Owen &Leonard. (2002) SLI NDW  -1.097 0576 -2226 0033 -1902 0.057
Redmond(2004) St NDW  -1.126 0493 -2091 -0.160 -2284 0022
Wong etal. (2010) St NDW  -1.199 0440 -2061 -0337 -2725 0.006

1199 0440 -2061 0337 -2725 0.006

-1.00 £0.50 0.00 0.50 1.00
1] D

Meta Analysis

NDW=number of different words.
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Figure 7. NDW in Children with SLI
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Table 2. Effect size, 95% confidence interval, &

p-value in spontaneous speech between children with
SLI and typically developing children

Subject M;a:n“tre Esflfze:t 95% CI »
TNU 155 [-.298, .608] .502
MLU -1.210  [-1.450, -970] p<.01
SL1 MLUm -1.089  [-1.717, -461] p<.01
MLUw -1.135  [-1.703, -.567] p<.01
D -.867 [-1.620, -.114] .024
NDW -1.199  [-2.061, -337] p<.01
MLUw -1.846 [-4.509, .817] 174
LI Initiation -.619 [-1.256, .017] .057
Response  -0.263 [-.923, .398] 436

SLI=specific language impairment; LI=language impairment;
TNU=total number of utterance; MLU=mean length of
utterance; MLUm=mean length of utterance in
morphemes; MLUw=mean length of utterance in word;
D=lexical diversity caculated using VOCD; NDW=number
of different words; Cl=communicative intention.
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RS 1. AR0IAR0%

a7 A 7 S S T T B O S ETT
Brinton et al. (1997) G SLI 10 6;4-7;4yrs CA 10 6;4-7;4yrs
Grinstead et al. (2013) 27 <lo] SLI 26 28m D 29 63m
Hewitta et al. (2005) ol SLI 27 6yrs ND 27 6yrs
g (2008) Eleasy LI 10 62.7m TD 10 31m
Ingram & Morehead (2002) LI 6 5;10yrs TD 6 2;3y1s
Johnston (2001) k! SLI 23 4-6yrs NL 24 2-4yrs
Klee et al. (2004) 35 SLI 15 56.4m CA 15 56.87m
o34, ZAE) (1999) 3ol LD 15 4-6yrs CA 15 4-6yrs
o] &7, ol&F (2013) Eleas) LD 10 24.1m CA 10 24.8m
Leonard et al. (1999) gl SLI 50 55.72m ND 68 44.12m
MacRoy-Higgins & Kaufman (2012) < LT 10 23m TD 1 23;4m
Owen & Leonard (2002) G SLI 41 62.02m ND 78 47.05m
Redmond (2004) g SLI 10 79m TD 13 79m
Rescorla et al. (2000) gl LT 34 4dyrs ND 16 4yrs
Rice et al. (2010) o] SLI 54 4;0-4;5yrs CA 49 4;0-4;5yrs
Rice et al. (2006) k! SLI 39 5;0y1s TD 45 5;0yrs
Rice et al. (1991) gl SLI 6 ND 9
Thordardottir (2008) g SLI 9 9;9yrs NL 11 9;9yrs
Thordardottir et al. (2011) Z g0 PLI 14 61.4m TD 78 58.9m
Thordardottir & Namazi (2007)  XZ&2~0] SLI 12 3;11yrs NL 12 3;11yrs
Thordardottir & Weismer (2001) ] SLI 50 93.62m NL 50 92.96m
Wong et al. (2010) B35 SLI 15 55.27Tm TD 14 55.71m
Rescorla et al. (2001) LT 32 36m CA 21 36m
Liiva & Cleave (2005) g SLI 10 6;8-8;6m TD 13
Ooi & Wong (2012). ol SLI 9 3:8-5;11yrs NL 9 age-matched
Topbas et al. (2003) g7o] LD 8 24, =20 and NL g 13715, 1018 and
Van Balkom et al. (2010) DLD 12 2-3yrs NL 6 2-3yrs

SLI=specific language impairment; Ll=language impairment; LT=late talker; LD=language delayed; DLD=developmental language
delayed; NL=normal language development; TD=typical developing; CA=chronical age matched; ND=normal developing; m=months;
yrs=years.
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Q= ARG ARG
- G SAFAIM  BASAESD)  BAFAM FASAESD)
Brinton et al. (1997) TNU 86.2 69.3 41.1 45.4
NDW 128.5833 26.5934 192.1667 55.711
MLUw 2.8853 0.7385 5.4014 1.7001
Grinstead et al. (2013) MLUvp 2.7196 0.7005 4.8329 1.7071
MLUm 3.6247 1.002 6.9121 2.5042
MLTU 3.7938 0.8919 5.3921 0.9972
NDW 122.7 20.1 137.8 15.2
Hewitta et al. (2005) MLUm 5.82 1.32 6.86 0.74
TNU 98 30.3 105 33.9
8 F317] 27.9 10.91 19.5 6.9
94 3)7] 24.3 8.26 25.7 5.51
_ 2+317] 8.4 4.27 10.4 4.06
AR I
3 (2008) x33}7] 0.3 0.95 14 1.71
Z43}7] 2.9 3.63 34 2.12
732817 6.3 4.81 10.69 5.19
MLUw 2.73 0.72 3.02 0.46
Ingram & Morehead (2002) MLUm 3.02 0.08 3.22 0.55
Mé&l 3.12 0.53 3.11 0.52
TNU 230.4 56.9 250.3 54.3
Johnston t001) MLUm 373 0.9 438 0.92
MLU 2.64 0.85 4.65 1.33
D 48.2 8.69 72.26 12.53
Klee et [dMEbY NDW 126.47 2165 217.73 42.06
INW 378.67 102.63 883.27 333.39
MLUw 2.09 0.31 3.42 0.5
- MLUm 3.25 0.63 5.66 0.83
al 1]
°181%, 2 (1999) MSLw 247 1.04 3.85 0.6
MSLm 3.79 0.69 6.3 0.7
_ 328 F ) 145.1 33.81 154.4 38.36
o A =
o1&, 155 (013) A 0.77 135 132 154
MLU 3.16 0.85 4.58 1.2
Leonard et al. (1999) TNU 550.5 351.22 318.31 306.92
D 110.84 28.87 138.15 34.06
MacRoy-Higgins & Kaufman (2012)  Pragmatic function 4.7 1.2 5.9 1
D 57.03 11.98 54.4 14.35
Owen & Leonard (2002) NDW 161.56 17.33 100.37 13.58
NDW-100 129.6 25 159.46 22
Redmond (2004) MLU 407 0.82 481 0.61
Rescorla et al. (2000) MLU 3.78 0.7 4.66 0.9
TNU 282.06 93.8 282.6 75.3
Rice et al. (2010) MLUw 3.31 0.7 4.1 0.65
MLUm 3.64 0.8 4.57 0.76
. MLUm 3.49 0.56 3.25 0.83
Rice et al. (2006) MLUW 3.23 0.48 4.06 0.79
Total interaction 10.24 2.25 9.31 8.67
Initiation 6.68 2.28 6.64 2.59
Percentage of
Rice et al. (199D responses in %/Iultiword 5.6 8.6 65.7 10.1
Percentage of
responses in 43.4 8.6 34.3 10.7

one-word&nonverbal




Van Balkom et al. (2010)

74 QYRR (M242 HM1T)
o A ARG
- 2435 BEAFAM  BAFAGD)  BAFAM  EASFAESD)
. MLU 5.34 1.6 6.67 15
Thordardottir (2008) MLUW 483 15 5.34 16
. MLUwW 3.47 0.88 5.87 2.12
Thordardottir et al. (2011) MLUm 134 110 731 303
Thordardottir & Namazi MLUw 2.02 0.37 3.52 0.61
(2007) MLUm 241 0.52 452 0.83
Thordardoftlr & Weismer MLU 7.18 224 9.32 1.94
MLU 3.38 0.75 4.33 0.71
TNW 576.8 154.8 796.29 134.42
Wong et al. (2010 NDW 1424 32,53 193.98 31.98
D 42.92 13.59 57.69 12.49
Questions 3.54 35 11.02 6.3
Stantement 27.83 13 44.99 14.3
Rescorla et Commands 2.46 2.2 2.01 1.8
al. (200D Answers 44.37 13.7 29.55 13.1
Reaction to commands 10.3 6.3 10.9 10
Fillers 16.47 9.9 13.19 5.5
Liiva & Cleave (2005) Initiation 4:45 4:29 1:22 1:47
. D 23.11 12.9 3243 18.43
Ooi & Wong (2012). MLOw =014
Social interaction p<0.0047
Topbas et al. (2003) Joint attentional
gesture p>.8785
MLU p<0.001
TNU=total number of utterance; MLU=mean length of utterance; MLUm=mean length of utterance in morpheme; MLUw=Mean
Length of Utterance in word; D=Lexical Diversity; NDW=Number of Different Words; Cl=communicative intention.
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