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Segment and Word Duration Produced by Preschool Children
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Abstract

Purpose : The duration of speech segments reflects children’s speech motor development. The purpose of this study was to
determine whether segmental sound and word duration varies by age among preschool children.

Methods : A total of 60 children aged 4~5 years participated in this study. Participants took the picture-naming test to produce
single-word speech data. The duration of the consonant at the initial position of the word and the final position of the word, the
voice onset time of plosive, the duration of the vowel following the initial consonant, and the duration of the word were measured.

Results : As age increased, the duration of the initial consonant, the duration of the word, and the voice onset time decreased
significantly. The main effects of age, manner of articulation, and place of articulation on the duration of the initial consonant were
significant. The duration of consonants in the nasal sound and plosives and the duration of bilabial and alveolar sound differed
significantly between groups. The main effects of age and vocal type on voice onset time were significant. The main effect of age
on the duration of the consonant in the final position of word and on the duration of the vowel were not statistically significant.

Conclusion : The results of this study showed that the duration of segmental sound and the word were associated with speech
development between 4 and 5 years old. Accordingly, duration of the segmental sound and the word may serve as an acoustic cue

as they reflect speech development and speech motor control maturity.
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Table 1, Descriptive characteristics of children

HojlA]

e Y, AR B oAraE Ee] Hidt dds st
of i 2L BT B GARNES MY
oh oA obE SO Rumols) 2 Qe Ag Austel
T, 59 oAE Ao ¥ ANUS AslAnh Sz
229 WIHU-TAP)Kim} Shin, 2004)5 2-g35}o] =}
SAVES |ZoR BEBA -ISD ool HFshe
oF5ES BRI AASATHTable 1), ST 282
<& % 7HU-TAP)(Kim¥} Shin, 2004)] 4] *“%L Ad A=
SHE7 -ISD ool SFst obEES A4 olFom
HAsta Qo 4+=8-3x2d o]¥F HAKReceptive and

Expressive Vocabulary Test; REVT)(Kim 5, 2009)& o] &
sto] Friek A, 1 dAE] 8ol 9e S A
wFol HsHecHTable 1),

Characteristics Age 4 years(n=30) Age 5 years(n=30)
Mean age(months) Female 53.71+£3.46" 64.41+3.22
Male 52.85+3.83 64.85+2.91
Gender Female 17 17
Male 13 13
Female 95.48+2.91 97.26+2.76
Percentage of consonant correct(%)
Male 94.09+4.09 97.31+3.13
Female 58.24+10.33 68.24+9.83
Scores of receptive vocabulary
Male 60.69+8.01 60.54+8.13
Equivalent age of receptive Female 68.41£13.64 80.82+12.88
vocabulary(months) Male 71.85+10.70 71.62+10.74
*Mean + Standard deviation
2. A Az} +=1| Multi-Speech(Model 3700, KayPentax, USA)ES ©o|-&
stk RS 32 bit, 244 BEESS 11,025 Iz2 AF
2 APE GAUNA ago] HmA He =AY | Abejol A gL WasHA,
A olRolFlc. AF Aol thAF ol Eu theF 100] 5
ok )5S sho] WSl W 4 sheich 3. AR BT
Yo HolFi BAW/IE wat ARE Aglch A

AFE-E uho] Z(PG 480, Shure, USA):=
o ob59] i} mpol= 7hA o] g 15 em
TE sqrh 43t ARE SAATRYR A4t

H A9 HAI=FZE Spectrum-$-2] WS- AHKim,

=
20118 o] 43k} Spectrum$-2] Bk A Ak ghatol
g 194 o A, o]F 24, of

294 Journal of The Korean Society of Integrative Medicine | Vol.8 No.4



oY
rlo
(114

Bt & =S ARt fdAETR O 2 s Ao H® AEol e ' 2571E AAs A
7} 3 AN E T, tho] W BRF 2ZoA Hrr) b (Table 2).
Sh® TekE R B AT AL o)F 243 oY
Table 2. Speech materials of evaluation
Position in word Place of articulation Mzhlnner.of Speech materials
articulation
Bilabial Plosive /pata/ /palte/ /phili/
Nasal sound /motea/
Alveolar Plosive /tali/ /talki/ /thok’i/
Nasal sound /nakuli/
Initial position Fricative /supak/ /s’Alme/
Liquid /robot/
Hard palate Affricate /teoke/ /te’akte’aki/ /tehamwe/
Soft palate Plosive /kemi/ /Kotpjal/ /khefikalu/
Glottal Fricative /hopak/
Bilabial Plosive /teafkap/
Nasal sound /nusalam/
Alveolar Plosive /pAsat/
Final position Nasal sound /kilin/
Liquid /tehitsol/
Soft palate Plosive /sutkalak/
Nasal sound /kofjljofy/
4. B4 3y 5. A A3

Multi-speech(Model 3700, KayPentax, USA)
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Tukey A5 A& B 247 $40] A dol, 2 1 oF 240 A7 Age] Aol
4 Ao T g Aot Age) 25904 4 22
Hol| W2 2po|7} Sl A& YobE kil VOT7F /- 1) 229Xt 22Y-o O X129 Z0| Hluw
'Egoﬂ tq'% i]—O]7]— 9»1]\’15‘ XlE %O}E%E}~ %ZHZ_lC‘I)_]_ ‘ﬁ‘g }_/Ké z]..g_ 73101—04 ﬁé-ﬁh‘l} r%l;‘(}_\i Table 301] ;q]/\]
SO 5 %2 HASG T = — = 5 =
TES S %E AREHAT Stch W A4S Fé AN, A A% AN, F
& B A2 HZY] AL ol7t 44| obs koA
sl obE Humt gAdem folujsA Aok
m 2 3 (p<.05)
Table 3. Mean and standard deviation values of consonant duration in initial position of word (Unit: ms)
Consonant Age 4 years(n=30) Age 5 years(n=30) t P
/m/ 57.63+£23.15 44.54+20.95 2.297 025"
Ip/ 75.68+18.27 62.80+£21.39 2.506 015"
p/ 20.91+4.26 17.30+5.53 2.833 006
/pt/ 79.45+26.72 68.15+20.15 1.849 .070
n/ 47.37+20.09 32.02+16.73 3.193 002"
1t/ 79.164+20.10 75.90+22.51 592 556
! 23.09+5.34 20.11+5.02 2.229 030"
/th/ 51.48+15.04 47.30+15.85 1.046 .300
Consonant K/ 78.59+16.71 74.94+£21.25 731 468
duration K/ 23.62+5.87 20.90+6.45 1.674 .100
/Kb 69.32+20.57 62.41+18.04 1.372 175
/te/ 87.24424.10 76.54+28.71 1.531 131
e/ 28.15+9.59 28.93+11.01 =277 783
/teh/ 96.87+23.78 105.86+31.71 -1.184 242
/s/ 117.50+41.90 126.83+52.10 -.741 462
/s 91.64+47.50 79.79+52.06 831 410
/h/ 76.70+22.21 68.17+28.92 1.281 205
/r/ 69.01+22.33 65.84+26.85 443 .660

p<.05, "p<.01, ""p<.001

Table 4. Results of a three—factor ANOVA(age Xplace of articulationXmanner of articulation) for consonant
duration in initial position of word

Main effect or interaction df F :
Consonant duration

Age 1 6.245"

Place of articulation 3 14.901™

Manner of articulation 3 76.250™"
Agexplace of articulation 3 189
Agexmanner of articulation 3 .635
Place of articulationxmanner of articulation 1 987
Agexplace of articulationxmanner of articulation 1 341

Error 1022

p<.05, "p<.01, *"p<.001
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Estimated marginal mean of consonant duration in initial pesition of word

T 5(52.87 ms)o] TY Fhwtol &8l -3(67.14

80 00-] Place of articulation ms)Ql‘ I‘L]-P}_:.}—‘%—(7]()3 mS)O] %_(?_:}_ Aoz _E_%Q%{o
O.. — Bilabial sound _ = - -
T S et souns ™, uF2H5(93.16 ms)o] thE Aol Hlske] {95t
== -Hard palate sound
5 70.007 - G\ottal\jsound Z?I%E]_(p<.05)
% 60.00-
-é Estimated marginal mean of consonant duration in initial position of word
50.00 100,001 Manner of articulation
— Aficas
_____________ -+ - Nasal sound
40,00 * - --Fricative
3 L § 5000 --- Liquid
Age E
g
Fig 1. Estimated marginal mean of consonant % 80007
duration according to age and place of i i\e
articulation 2000 .
H 5
24 A Aololl gk Faxvs A7 23, A,
259A, 2 disiA [feng Zpolzk it Fig 2. Estimated marginal mean of consonant
(p<.05)(Table 4). =4 A2 Zol= AHY =7} w2t duration according to age and manner
A frelulstA gastlchFig . 24 A delol o of artieulation
3 ANOVA &4 A3, duu 2297 7 A9 28
WY 2 2SN 2 ol 43l g3l Q) SEREl HE SN Bl
(Table 4). 2591A o] W& A5 dol= Al th& & VOTY] B3 EZ A= Table 59 A A5+ &
4 WTkFig 1), 290 12 g9 Zojk vl &, &I A VOTI} 44 o} kol A 54l ofF
S, g} upFS o A-g ol 4o SHRTE 49 Heknth BAHoR §ofu|stA 2 Ackp<.05). VOTe]
o WAL G T AWM GAE dolB A tE  AY(F-13.907, p<00)T G (F-452.88,
CHFig 2). 259 Aol npag>uag>H2>mde> p<001)2] Fanrt fonsigct. A% H4E 7t
Mg AR A9 chFig 2). o g BT QATHE=759, p>.05). Tukey AL
24 A5 ool et Tukey AH A5 Ak, 259 A4 23 VOT= 35 43 7 353 45 1 4
Aof e AL Aol FaS (5331 m)W ATAL 2B A 7 Kuld o]zt U Urp<05). VOTE: B
(55.10 ms)2 5 HukatolYar, 2 ZLS(65.05 ms)T 7 = 7449 ms, A5 62.98 ms, 75 20.95 ms O = f{-fH|
TAAS(T1.03 s), FE&(7243 w)o] FY Yol & A LA
sholch. 2guo] W 2HS Zoli u]& (4537 ms)Tt
Table 5, Mean and standard deviation values of voice onset time (Unit: ms)
Consonant Age 4 years(n=30) Age 5 years(n=30) t p
Lenis 77.80+18.29 71.22422.30 2.158 0327
VOT Glottalized 22.5245.26 19.44+5 84 3.692 .000™"
Aspirated 66.72+24.11 59.29+19.96 2.247 026"

p<.05, “'p<.01, *p<.001




chetsgelstzlx| M8 Mas

2. % 24 Ao FYPsH B o] o] a5 3HF=8.009, p<00D)E Folujaiolr}. Egt o
F 259 oA EL}(F 039, p>.05)2}F A FJr
24 Ago] Tt g Zojo] H W BEAZ 2o A5G BINF=476, p>.05)= §9u]5tx|
+ Table 60| AA =Tt A= H|Fol| T35h= H5 2 otk 2y 222 254 doskg a2
o) A% ol Folvle Aol SIATHp<03). B8 (8563, ool felulslect wE @, 2591
dolof it A%, 25A, =Rl et %iﬂ% 2 25 e AoAg aIKF=.075, p>.05)= £
243 A3}, A9 2EINF=1066, p>05)= FAsHA]  msba] ekokeh
ko 2899 a3 F=16.637, p<. 001)9} zZ24r
Table 6. Mean and standard deviation values of vowel duration following consonant (Unit: ms)
Vowel Age 4 years(n=30) Age 5 years(n=30) t p
/m/ 245.26+80.14 217.47+77.00 1.370 176
Ip/ 230.60+81.18 212.55+65.33 .949 347
o/ 142.47+37.64 139.01+44.81 324 147
/pY/ 268.01+£86.38 288.63+149.22 -.655 515
n/ 174.38+46.09 150.57+39.22 2.155 035
i 295.17£95.52 278.91+£88.48 .684 497
It/ 195.38+56.98 189.30+45.71 456 .650
/th/ 126.42+50.68 127.49+51.87 -.081 936
Vowel /k/ 275.03+64.60 275.44+96.71 -.020 .984
duration K/ 121.83+42.84 109.92+45 .41 1.044 301
/kb/ 92.98+29.37 86.85+£20.71 935 353
te/ 260.39+£98.22 261.07+£107.47 -.025 .980
e’/ 84.91+£35.66 85.19+26.54 -.035 972
/teh/ 230.36£85.09 214.02+£94.24 705 484
/s/ 229.97+£90.56 217.78+81.33 528 .599
s/ 198.51+44.35 193.60+69.89 293 771
/h/ 232.25+£76.57 232.02+81.88 011 991
It/ 252.49+63.83 254.10+£72.34 -.081 936
"p<.05
Estimated marginal mean of vowel duration following consonant A(‘)1‘_5'__‘\%{‘%_ X‘HQ—GF X]‘%%()ﬂ “;;6%].6—}-}—1:—__ E% Z?IO] 7]— %
gl Z7bol wet gasis AT myou fo)us)
[@emememememememmmemem e men 0 — Bilavial sound

= Alveolar sound
-+ Soft palate sound
- - -Hard palate sound
=== Glottal sound

220,00 \

200,00 b

180.00

Estimated marginal mean

160.000 0 TTTTTreeeall *

140.00

Age

Fig 3. Estimated marginal mean of vowel duration
following consonant according to age and
place of articulation

A EATh(Fig 3). Tukey AFS-HA A3, A
ms), F&-S(218.00 ms), 2 Z-S(205.07
(189.32 ms), A1L7]LS(160.34 ms) &= 02 T S
7F Aok AN S, ARS, s, sy &
= do|7F vd Hekoldrh AFSo) £ =
o7k felmlsHAl 7HE Ak Thp<.05). A2 23
g o3 23 ol wA2(189.32 ms), IE-S(191.9
ms), H]-S(196.92 ms), "}H2HE(218.68 ms)o] A Htho
&313lth 29 $3 B 4o](253.44 ms)7t HhE A}
S=°l Blgte] FYu|stAl 7Hd A A Th(p<.05).
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3. o FA4o] 94X A9 Qo| o ol N2L-APNL>YeS 0 Ak &
£ AYSD N2eT ATASe Lol Azl
B4 AL BRI BEAALE Table 7o) AXE YL Frbol] whE AARAS B rhFig 4. AT 20
oh AN o] Lolsk Wk zhe] fomld Kolb  7h AR AR Fig 504 B WA fig
AATHP<05). A A& dolol et A, 2299t T} wlgo] AP Frto] weha gasAnt.
2ol it FamE B4 duh, A5 Fai Tukey AFSAHA Aaf, 22920 w2 24 22 24
(F-2.633, p>05) folulsta] QobAEh, RS9X ol ARE(79.07 ns), ATHNL(T4S4 ms), U622
(F=7.434, p<O01)9} Z-SHH(F=450.815, p<001)2] Z& ) &0 2 Ar} oo xzxe 7ho|, okaoal o
B BAHOR gofustgich AW AYT 2SAXY FAAL 7re] Folulat Kol 7k U THp<.05). L]
HEAG BINFE-547, p05)2 AT 2SYWE 4B whE B4 A4 ol u]-2(107.06 ms), F-S(105.90 ms),
g EIHF-937, p>05) folulstA] okt T} (2844 ms) 402 Aglch. T} ]S Thel,
2S99 A 1 HBAES Awu, B4 A4S LT 48 o] Felnat Hol7h AATHp<05).

Table 7. Mean and standard deviation values of consonant duration in final position of word (Unit: ms)
Age 4 years Age 5 years
Consonant (n=30) (n=30) t P
/m/ 100.10+28.82 97.54+36.07 302 764
p/ 25.60+6.76 25.59+6.20 .002 .999
n/ 107.73+45.86 102.57+40.46 455 .651
Consonant
) n 27.23+7.91 26.87+6.88 189 .850
duration Y
5/ 125.06+25.50 109.53+20.13 2.601 .012
/k/ 32.88+9.66 32.37+£7.07 237 813
Y 108.29+38.19 103.52+29.90 .539 .592
p<.05
Estimated marginal mean of consonant duration in final position of word Estimated marginal mean of consonant duration in final position of word
85,00 Place of articulation 120.004 Manner of articulation
—Eialbial sound = " Plosive
>'-'4':'(1-.._M_>A_‘ “““ Nasal sound
50.00 : gz;?:;sﬁnd 100,007 T biau
_'_27500— % 80.001]
E 70.00 - -:f; 60.00
. 65.00 ¥
40.00+
—_— .
60.00- o~ °*
T T 20.00
4 5 r :
Age 4 5
Age

Fig 4. Estimated marginal mean of consonant
duration in final position of word
according to place of articulation

Fig 5. Estimated marginal mean of consonant
duration in final position of word
according to manner of articulation
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teetelsts|X| HMgd M4as

4. ©o] o] of AAIsHRATE 2587 354 Tol] Aol A 1t
FrolulRt ZFol7h A TH(p<.05). Tol Aol digt I
ol deld BPu EEUXE Table 8o AASE 3 AR @ Faa B A, ARE=15016,
ok 284 uirhel 38 kol A A 7hol BA p<00l)T S S(F=206.539, p<.001)9] FRIH= BA
Aoz Folulat Aol7k glkp<05). AFE 25 8% o= folusigrh. AHT SA 4 1ke] 4EAg
384 9] tho] Zolo| th3t Hy FFEHZE Table 9 = 3% tHF=.676, p>.05).
Table 8. Mean and standard deviation values of word duration (Unit: ms)
T S i C
/motea/ CVCV 671.04+147.53 607.46+138.61 1.720 .091
/pata/ CVCvV 654.71+£128.79 578.68+107.86 2.479 016"
/phili/ CvVCcv 678.74+154.12 652.84+175.95 .606 547
/tali/ CvVCcv 675.58+155.73 633.27+146.64 1.083 283
/thok’i/ CVCv 742.92+194.45 691.37+154.17 1.138 .260
/kemi/ CVCV 715.85+141.15 678.91+144.46 1.002 321
/teoke/ CVCvV 696.45+152.68 660.03+163.25 .892 376
/pAsat/ CVCVC 652.57+113.64 639.89+111.88 436 .665
/kilin/ CvVCvC 730.79£157.25 733.20+170.09 -.057 955
2 /supak/ CVCVC 636.07£152.55 636.40+119.44 -.009 993
/hopak/ CVCVvC 600.32+108.38 603.75+130.51 -111 912
/robot/ CVCVC 623.73+£99.70 607.90+123.29 547 587
/tehamwe/ CVCGV 693.24+171.52 664.74+143.18 7123 472
/p’alte/ CvCcev 699.38+136.09 650.61+145.74 1.340 .186
/talki/ CvVCCcv 720.91+161.26 672.22+140.28 1.248 217
/s’Alme/ CvVCCv 743.47+£140.18 698.99+120.64 1.317 193
/teafjkap/ CVCCVC 666.13+142.47 668.85+118.87 -.080 936
/tehitsol/ CVCCVvC 785.07+164.82 758.81+£134.05 .677 .501
/kofjljofy/ CVCCGVC 767.36+£157.10 739.48+146.67 710 480
/Kotpjah/ CVCCGVC 703.80+99.56 680.83+168.41 .643 523
/makuli/ CVCVCV 795.65+166.43 744.97+166.73 1.178 244
/khefkalu/ CVCCVCV 839.14+174.24 797.72+180.54 904 370
3 /te’akte’aki/ CVCCvCev 882.09+140.87 845.60+157.91 944 349
/nunsalam/ CVCCVCVC 883.87+185.79 860.30+152.18 .538 593
/sutkalak/ CVCCVCVC 811.36+174.02 732.42+114.35 2.077 042"
p<.05
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Table 9. Mean and standard deviation values of word duration according to age and number of syllable  (Unit: ms)

Number of syllable Age 4 years(n=30)

Age 5 years(n=30) t P

692.91£150.93
842.42+170.51

sk

662.86+146.58 3.498 .000

*

796.20+£162.26 2.405 .017

p<.05, "p<.01, "p<.001

|\ y

ofl

n

o2t
o
2

4

ol
rE
2
o & r

rXLE
L 2 2
N
2 rjn

it

Nl oox BN b 3@ 2
o

te [0 do go 2 T

o o

(o]
—

52

i)

1!
S
o
al(e

il

[
v
2

54 ofEuTh §
o], VOT, thof Zo]
B2t fojuste)
A -(Oh, 2015; Lee
o, 0hQ015)¢] ATeNA FA A4S f
S dolE 5A, 84, Aels i
o Zol7t edeje] F7be] whet
FATh Lee®t Lee(2015)9] ¢1=-of
ahe7] ohgolut el
g2 Aelel uste
of ol=wl ARt §At
113 Munson(2004)9] A+7F )

IN Ny ©
o b L

=

HI

thrheo] Aa AFEol A
2 sjelo] Aelat obEe ot

lo

Kent2} Read(2002)=
of Hslo] 4

001

_IJ_.I

2 gt ofF e

T2 0w 2F AATL s

1o ot 2

H Ho mN

gl
2

>
‘_>,~l_d‘
iy

_I (-
o
iltad
o2t
ol
ol
rir
2
2L

(o]

a
o
=)
rir

i Mo ol
offt N
of
2
olr
)
lo
ut
[¢]
o
2
9
i
1o

g
>
40
ot

9 = o

=

o P
Nom
N
B ox
Cooro
‘B
o
ox,
o o
ot f
N
g
olﬁ oo

N
k)
ﬂlg Olr
- %
jg mlo
[‘% o
=
ol
% o
g
o off
RO
oo

o @ K
o

o)
S
=
koo
(9]
=

b
dlo o

|

%
A
=

(Oh, 2015). & ¢t

dol7t gou|gt %

_ﬁ
2
Ll
t
rO

k)
1o EI]O ox DIO

[

> K1
L
2
1o

oM,
:cé
4z
o
2
4
N
o
12}
of
oft
2
o
1
1o

go

wor
o
1o

Wi
e
o

B
224
il
)
2

2
°

O

J

flo

2

ofN
39 ox of
- 9

oN T

o\

O>~

2

o
ra

al(e
B
fr
2

(
=

or B o &
2
H1
2
Ir
&
=/
‘>iv‘
o o
go >
il
o r;
=) oo
D
oo
o
m
)

>
oo

F{O oX,
2

Ach

2o
o rlr
o i)
2 |u

of
- .
fr
B

2ot
&
(¢}
<
&
b
S
S
D

5[t (Rvachew &
A

912 Ao
2

2

H
¢ >

Tﬂ[‘-‘l i
2

i’.
=R
alle
o 4
rE
2,
i)
it
N
ol
i)
e -
B
o
il
do
1o
=
o

K
*
(o]
o L
Y
ille
ol
rE
= 1
k=)
ru
N
k}ll
X
N

iy o
lo
=3
p‘L

2

4n

BN

ox,

2

>,

N

>

W

Y

2

Jo

1o

=

=t

Wi

24

o
i
z
it

(]

s =

BT O R R AT
k)

do X
o
oA

o =
LI

2
iy
ol
K]
tlo
2
o
i
o e
@ ogo 2 go 3R ¥ 32 do mx R oo & N ooy x 32

BF 42k SA] AR oA Fojuldt 2ol E B

o i

L g

BN

o
+H o on
= 4
P
o B
4
= oo
go Jo
>
x 2
LT
i =

Jo aft of

rr
1o
=
X
ox
N
mlo
(]
e




= 3 Aﬂ°ﬂ ﬁ%wﬂ
S S Az o] 55, 44 101] B A% vt
A, oAl 3ol sEET 28 YA HollA 32
A st mE S AE0] A BAKTE o] A]7]9
SEHHKim & Shin, 2015).

= A Al 2 AEe] AE2 44, sA o)A
HEzle] 2jo]2 W ot FA &9 ALEL 449} 5
Aol fAret sfEle ®ych o2d Auts o] U ¢

Aol A 24 wgo] F4 W] ARsiths J1E AT
E(Kim3} Pac, 2000)7} UA|5h= Auketa & 4 9l
E Aol A 2 HISa st gl o],
83} 2282l ol AT FHAA L7 8
wgeh o3 At 2
2% B4l 59 2 Angel 9
2 wEelA Yol Al g
Qojyteh, wae]
Holl G Witk obFo wael wd
aFobd BAE vk A AN B

sk Z71et dAdtE|o] QItk(Kent & Read,

nio
ﬂ.IIO _E L - _4
03

rlr
w

f
18 orlo ntt Lo

B o flo

rE
)
ok ol ooy

o FIO
T %

I8
o
%)

2002).
24 o] e

©.0

BN
dlo
1o
N
o
_\;
o
ol
=2
o
ft v ¢
o
1o
=)
=
o
o
il
i’
8
o)
o

(9}

Al ob55o] 44]

1o 1 orr
oo

.
Kim7} Pac(2000)¢] Aol elshel vl gt shedgel
WEe o) 24, ol B4, olF 24, olF B4 &

o= Ol—‘:%oixlﬁ, e HE2 oY T4, A5 T4

Aol of5 24eA Wlga stese dol, ol

SHAN HE ] Bolrk ARl vk Felu Aolt
Q3ichs ATHs Kimd} Pae(2000)9] A7ATHE S

=T

ol T/l A7 vl=& AL’ 67 A Aol
K

AG o Zpol7t Goith T4 A5 of'd T W
o ofF FAoA EEETE 240f of FAdoA
T ApLo] 2 E T, 44 Tk HE535H HhKim &

|
Shin, 2013). ¢4 &5 @AYl 1S 95 % FEZOR
Hoke wf 34| Axte]l e Wl /m/, 34| Sk A=
Hl S ), 98 1, 4 Autol] A H]S /f/, o< w2
& 1o, 441 el A qu b e &5

(Woo & Kim, 2013). ==
- dHNE eAE ‘:iil%f A, 2 WA HE,
g so2 v

2 oaAgo] A 44, SA| oFESo] £49) $X el A
AT AT hE A3 fASHA AHES)
[e]

Th F5R0F AgRe] SIXE 28718 B ¥
s s SaFsta shebnlEolthKent 5, 1999).
shatolo] Sl AUAWPAAS o RiH, VOTE
Ae>B 7S £o8 47 yehdnh ey 2 A7
] 4819k A ok Ftel X KL VOT7} % 8>2 8>
sk B VOTZE 7bg 4A

Aoz Hol

V7b Fuete s fxola, o sl ftho/ tha

A A% A9 Kl Ao n ol gy
wete] Jgom HA| £E HITL WSl 2ol B
guTh 959 ot Wil et Ao F28
o}

VOT+= A% gl o2 Faart §-9u]sk9
th A8 o] 7ol webd VOT7L ZaEs 213 14
o} o]y gt Axb= A3 At(Leet Lee, 2015)2F U 2|3}
At} Leet Lee(2015)2] AAtoll oJstH 3t A o, st
B7] obzat Aol 7 258 SR VCVEE A
VOTE vl A3, 75 A o529 VOT7} 88| of
Bk Rl migte] fojulshAl Aok B skl

44, SAI AFGelA VOT7} f-2jnjgh zfol& Kl &
A+ dits 25710 5 F8 58 Ao
Aol Apol7h vk AL AlARRE 44|19t 54
JerolA BE F3>A3>4& A= VOT7F 24 U

302 Journal of The Korean Society of Integrative Medicine | Vol.8 No.4



oY
rlo
(114

ehutth olejat Ak 44, 54 o Sol B0 Y

=
HHAAS §4E 20 odrks S AT 4 sk

24 Agd] TS BE oo it BAHEAE
3 A FaME YL, A4S 2SAX B 23
o uhe SR A 2EE A w2

11, 247} el ¥
SR HEE T & ek 201D BER AAE B

371 AAsIA 369 Aol Rl 45 39l
e}

W OReS FET & dtkA 5, 2004) $ 289
ool that Age) FEA} otk B A7 Az
44, 54 oFB S0l meS A EOR AEsn
otk A AlA

S A% ]S FaAstE =S Lolzh 4xef 5Alx
o folulsA Agcks At wae W duy
o GIThi Hrh g3 (2SS Wk 27191 240 &
SHL gaolth o2 Aol $5E Sl Ha %
£F B4 589 SARS TP 229 Polo]
F& UHS AOE F2E Macre $(20100 Tk
2ol ob55 mg Aozt HA obFel vste] U
b B ushget wae gl o5 Eo] 4-2-& et
28357 old7] U] Aeuet Bee o PR
xg3to] el Aotk /b AoR At A
2 029 F9 B Aolvh 4Mleh SHIZE fojulgt Hol
2 HQl Ae Wae weke] xjo2 2P

wol Zol7t AR F7tel webal sy, 24
59 Z7tol webA F7hE ek WA Sl it 7]
o3t % S| wero] obE Waele] A7y B ol
ukego] Hk. obgol AW o312 EALS 24 B o)
22 =2k A|gsla AasF 4= 9tHOh, 2015). Robb
T} Tyler(1995)= A3 7H A3} 2670Y ALot2 tAro

2 wofo] ojn)s
Y. Tl AT

o AL HTE ATSHAE
7ol upeba] frojulstA] Aol
ol deat BeAAol gortn
Bashe B ATolA ASE A4 ol 1 ojn)
ol Gl AT HA AT s ojHE|Y
o Solsl dolst A%e) kol e Gadie Ay

© Robb¥} Tyler(1995)] o1+ ZAwpe} o z]3hc}.

A golE Foll A 284 uithe} 384 &

r_& oxL
o,
F-Q L s

olN o

Zherol

A adeh sAlzel gelmd Aolzh viepgh <

EP(CVCV)SH 47k (CVCCVEVO)e] 8 i Aol
ST, 24 $E Gtk S8 5o Aol 4I5S
SIS GRls S e S A28, e X

uhEE, A AS, QLA AT FSOR T
Sol Sl ehi W 4 240 HEEL 480z
FAE] QI LA 6-TH A AEEE A )

257} g0 T wololch. wlrh e} ke whol
oA A= 1t i}ole ROl o] oAz} SA 2
: Folah] wrh woje] A4 HE

o

o
D
go o
i
ngt
lo

2014). Fole] A1 Mol el
g, 28 % o}zl AWE thojRch wE HreLEr g Al
E5H 2 A& KHoltK(Lee & Lim, 2005).

2 AF A9E Ed=E 44, 5A] o5 =9 EES
thof Aol7k fojulgt 2po] 7k QItaL, Aol7t AP Y
Zho| whek Fagite Ae &4l 3}‘21‘:}. E3 54
AR ol wheba] AF52] do)7 A 1

= sholstgich. 24 A dol: 55%%’4?] wol A o
3 A x o], S ol 4] H] &3t wdSo] 449}

IR
Jlm e
ox [°
o i
'
o=
ok £
4 N
o B =
i% =
T
= o
o
N

2 &
o
N

e 1o
4
N
3

j{; of,

N E

o hu
iy
flo
>
il
=
o
o
1T
p‘L

ol
g

ot
o
re
-
=2
>,
rir ke
=
ox
>
10
4>
m{ru
o
u)
gﬂ
k1
O?: o
ik
e
ot
fllo
AN




rO
lo
H”mﬁ_rl
¢
o rﬁ'
e
o
dlo N -1
EEL R,
N > 2
(]
- r i)
g r o
Y
_-— F d|
oﬂl-ﬂggfﬂ;mlmrru
O A -
o o ja B o>

b do

=T e
o

iy
=

pacs
filo
P
o

off
il
)
T
§ o f
” )
R
oo iy
: 2
oS k7
> o
Ellg 9
B a0
2L <
X %lx 2 0 ol
» mo ’ N
o =
> @ 2o = 10 g
i k‘N - _{11 0_>|~_4
- to ?& & o4 o
o do = flo oy sz M
R N el
i Beoof B = = o 3oy
oo 2o & o o o

=2
2
2
X
==
N T
oo

l-[]: o
3;_9_’, o2
O

4

o2

!

lle

m\(

o

o 4 Aol Lol Aol

do 12

Ahn ML, Kim UM, Kim TK(2004). The acquisition process
of vowel system in Korean. Korean Journal of

Cognitive Science, 15(1), 1-11.

Gerosa M, Lee S, Giuliani D, et al(2006). Analyzing
children's speech: an acoustic study of consonants and
consonant-vowel transition. 2006 IEEE International
Conference on Acoustics Speech and Signal Processing
Proceedings, I-I. https://ieeexplore.ieee.org/document/
1660040.

Ha JW, Kim SJ, Kim YT, et al(2019). Developmental
analysis in Korean children’s speech production using
percentage of consonants correct and whole-word
measurements. Commun Sci Disord, 24(2), 469-477.
https://doi.org/10.12963/csd.19622.

Jung HW, Choi SY, Hwang MN, et al(2014). Word
frequency and length effects on the lexical decisions of
adults with anomic aphasia. Commun Sci Disord, 19(1),
80-88. https://doi.org/10.12963/csd.13080.

Juste FS, Rondon S, Sassi FC, et al(2012). Acoustic
analyses of diadochokinesis in fluent and stuttering
children. Clinics, 67(5), 409-414. https://doi.org/10.6061/
clinics/2012(05)01.

Kim HG(2011). Spectrum urimal test of pronunciation. 1st
ed, Jeonju, Om Sound.

Kim M, Stoel-Gammon C(2010). Segmental timing of
young children and adults. Int J Speech Lang Pathol.
12(3), 221-229. https://doi.org/10.3109/17549500903477
363.

Kim MIJ, Pae SY(2000). Phonological error patterns of
Korean children with specific phonological disorders.
Speech Sci, 7(2), 7-18.

Kim SJ, Shin JY(2015). Speech sound disorder. 2nd ed,
Seoul, Sigmapress, pp.93-99.

Kim YT, Hong GH, Kim KH, et al(2009). Receptive &
Expressive vocabulary test(REVT). 1st ed, Seoul, Seoul
Community Rehabilitation Center.

Kim YT, Shin MJ(2004). Urimal test of articulation and
phonology(U-TAP). 1st ed, Seoul, Haksisa.

Kent RD, Read C(2002). The acoustic analysis of speech.
2nd ed, Albany, New York, Thomson Learning,
pp-204-207.

Kent RD, Weismer G, Kent JF, et al(1999). Acoustic

304 Journal of The Korean Society of Integrative Medicine | Vol .8 No.4



Ay
=]

rlo

o
o

studies of dysarthric speech: methods, progress, and

Disord, 32(3), 141-186.
https://doi.org/10.1016/S0021-9924(99)00004-0.

Lee HW, Lim YK(2005). Word frequency effects in normal
and visually-degraded conditions in Hangul word
recognition. Korean J Educ Psychol, 19(3), 821-834.

Lee SH, Ko HJ(2004). Speech rate and the acoustic features

potential. J Commun

of Korean segments. J Acoust Soc Korea, 23(2),
162-172.

Lee S, Potamianos A, Narayanan S(1999). Acoustics of
children's speech: developmental changes of temporal
and spectral parameters. J Acoust Soc Am, 105(3),
1455-1468. https://doi.org/10.1121/1.426686.

Lee S, Lee Y(2015). Effect of age on the voice onset time
of Korean stops in VCV contexts. Phon Speech Sci,
7(3), 37-44. https://doi.org/10.13064/KSSS.2015.7.3.037.

Macrae T, Robb MP, Gillon GT(2010). Acoustic analysis of
word and segment duration in children with speech
sound disorder. Asia Pacific J Speech Lang Hear, 13(2),
77-86. https://doi.org/ 10.1179/136132810805335100.

Munson B(2004). Variability in /s/ production in children
and adults: evidence from dynamic measures of spectral

J Speech Lang Hear Res, 47(1), 58-69.
https://doi.org/10.1044/1092-4388(2004/006).

Oh EH(2015). Children’s acquisition of segmental duration

mean.

in different consonantal contexts. Journal of British and
America Studies, 34(1), 265-289.

Robb MP, Tyler AA(1995). Durations of young children's
word and nonword vocalizations. J Acoust Soc Am.
98(3), 1348-1354. https://doi.org/10.1121/1.413470.

Rvachew S, Andrews E(2002). The influence of syllable
position on children's production of consonants. Clin
Linguist Phon, 16(3), 183-198. https://doi.org/10.1080/
02699200110112222.

Smith BL, Kenney MK, Hussain S(1996). A longitudinal
investigation of duration and temporal variability in
children’s speech production. J Acoust Soc Am, 99(4),
2344-2349. https://doi.org/10.1121/1.415421.

Tremblay P, Deschamps I, Bédard P, et al(2018). Aging of
speech production, from articulatory accuracy to motor
timing. Psychol Aging, 33(7), 1022-1034. https://doi.org/
10.1037/pag0000306.

Wertzner HF, Silva LM(2009). Speech rate in children with
and without phonological disorder. Pro Fono R Atual
Cient, 21(1), 19-24. https://doi.org/10.1590/S0104-
56872009000100004.

Whiteside SP, Hodgson C(2000). Speech patterns of
children and adults elicited via a picture-naming task:
An acoustic study. Speech Communication, 32(4),
267-285. https://doi.org/10.1016/S0167-6393(00)00013-3.

Woo HK, Kim SJ(2013). Coda sounds acquisition at word
medial position in three and four year old children's
spontaneous speech. Phon Speech Sci, 5(3), 73-81.
https://doi.org/10.13064/KSSS.2013.5.3.073.




