LAl SHUE M5 M2s (2013. 6. 30)
ISSN 2005-8063, pp. 3~10

www.speechsciences.or.kr
http://dx.doi.org/10.13064/KSSS.2013.5.2.003

Anh] o}Fe] &4 B hE AFNE N, WO ST 54

Acoustic Characteristics of Korean Alveolar Sibilant °‘s’, ‘s”

according to Phonetic Contexts of Children with Cerebral Palsy
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ABSTRACT

The purpose of this study is to analyze the acoustic characteristics of Korean alveolar sibilant sounds of children with
cerebral palsy by acoustic analysis. Thirteen children with spastic cerebral palsy aging from 6 to 10 years old, were selected
by an articulation test, and compared with a control group of thirty children. The meaningless monosyllable CV, disyllable

VCV(/asa/) and frame sentence including target syllables CV were measured. C was from the /s, s/, and V was from the set

/a, i, u, & o, uw, A/l Multi-Speech was used for data recording and analysis. As a result, the frication duration of
lenis-glottalized alveolar sibilant of children with cerebral palsy was significantly shorter than that of the control group in

CV, VCV and frame sentence. The vowel duration in the following lenis-glottalized alveolar sibilant of children with cerebral
palsy was significantly longer than that of the control group in CV, VCV and frame sentence. The children with cerebral
palsy showed frequency and intensity of friction intervals which were significantly lower than in the control group in CV,
VCV and frame sentence. In the comparison of the lenis- glottalized alveolar sibilant by the children with cerebral palsy

group’s phonation types, the frication duration showed a significant difference between the phonation types in CV, VCV and
between the phonetic contexts. The glottalized-sibilant was longer than the lenis-sibilant in all the phonetic contexts. The

subsequent vowel duration showed a significant difference between the phonation types in VCV and between the phonetic

contexts(p<.05). The vowel duration in the following glottalized-sibilant was longer than the vowel duration in the following
lenis-sibilant in all the phonetic contexts. In the frequency there was a significant difference between the phonation types in
CV, and in the intensity there was a significant difference between the phonation type in CV and VCV. The children with
spastic cerebral palsy had difficulty in articulating the alveolar sibilant due to poor control ability in laryngeal, respiration and
articulatory movements which require fine motor coordination. This study quantitatively analyzes the acoustic parameters of
the alveolar sibilant in various phonetic contexts. Therefore, the results are expected to help provide fundamental data for an

intervention of articulation treatment for children with cerebral palsy.
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Table 1. Characteristics of subjects

4 gt H ] obE | A obF
A M+SD(HY) | 101.31£15.66 | 101.36+17.96
paees M(n) 8 15

F(n) 5 15

A E(%) M+SD 86.15+4.16 | 100.00+0.00
I ~1 Level(n)
GMFCSY Il Level(n)
N~V Level(n)
&FstA vl (n)
Hok(n)
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GMFCSY : Gross Motor Function Classification System
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Figure 1. Spectrogram for /su/ of normal child
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Table 2. T-test comparison for frication duration and
vowel duration between groups

A A T ms) FY -570)(ms)

8| gagols | HAulel | Aol | Haduie)
(®=30) (=13) (n=30) (=13)

oo | 1503 125.4 294.8 343.6

gexd | T7 | 409 +37.2% 4540 +92 2%
(MSD) |, | 1865 139.5 295.5 356.0
T 4463 +47.8* 593 +87.3%

oo | 1266 101.1 2726 289.6

oled | 7| #4407 +40.3* £584 +45.5%
(M£SD) Ao | 2220 156.6 273.0 3214
Yl 487 +44.9* +53.1 +50.8*

oo | 1526 1209 136.5 184.4

21 | "7 4355 438.5% +46.6 £79.9%
(MSD) |, | 1870 129.8 159.8 1987
T 4376 +46.8* +45.2 +66.6%

*p<.05
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Table 3. T-test comparison for frequency and intensity
between groups
FI(Hz) 735(dB)
=8 W3 | gaols | Hanp | gaols | HAuh
(0=30) (0=13) (n=30) @=13)
oo | 40409 3933.9 2.72 10.00
ged | T | 42077 +260.0% +6.20 +6.43%
(MESD) |, | 40455 3857.0 20.59 7.95
ST s046 | £287.1% +6.46 +5.82%
oo | 40045 38883 21.60 8.81
oled | U7 | 2243 +274.9% +5.94 +7.32%
(MESD) |, | 40506 3946.5 21.13 833
ST 1132 | #2587 +5.98 +5.60%
oo | 40524 3940.8 2330 9.80
Bx | T | 2142 | 321.9% +6.87 +6.12*
(MSD) |, | 40843 3919.3 22.58 771
ST 12033 +264.5% +6.77 +4.88*
*p<.05

3.3 HAuH] o}Fe] X AuE-s Hlal

=4 A HAu] obse] WA Rl mE XAt
2o WS Hag A= <E 4>9F Ak npEASARS
d2d A NA 7-2(139.5ms)°] A-2(125.4ms)E T} F-2)5HA|

AAoH(p<.05), ol+d FHEL H5(156.6ms)°] A(101.1
ms) Rtk Fol5HA AAThp<.05). B BAHNNE A5 4
& Zholl F2g Aolrt o, Aol vl Lo Aok

F4 meZol: olgd BPNM AL 3
(321.4ms)7} A9 T Z540](289.6ms) T} FskA 4
Arkp<05). LT B4 BANAE Ae3 gl FY3

£ mgdo] ol folF oIt glork, Aol FY BE

EES

o2
of

F 4. H/duh] ofFe] AAnpEEel tigh 3% Hlal
Table 4. T-test comparison for alveolar sibilant of cerebral palsy
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Az 1254 139.5 101.1 | 1566 | 1209 | 1298
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53 EQ.

Tjo]“ 3436 | 3560 | 2896 | 3214 | 1844 | 1987
= 4922 | 4873 | 455 | +50.8*% | +799 | +66.6
(ms)

T3k | 39339 | 3857.0 | 38882 | 3946.5 | 3940.8 | 3919.2
(Hz) +260.0 | £287.1*% | £2749 | £258.7 | 43219 | +264.5

AR, 10.00 7.95 8.81 833 9.80 771

(dB) +6.43 +5.82* +7.32 +5.60 +6.12 | +4.88*
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Table 5. Result of one-way ANOVA for alveolar
sibilant of cerebral palsy
AFg A= | BEAF F
npa| 9F| BB 0.031 2 0.015 10.212*
PE 73 0.405 270 0.002
A Ae| @43 0.033 2 0.017 7.693*
24 0.585 270 0.002
Ae| A2 1.192 2 0.596 105.465*%
ijf 74U 1.526 270 0.006
;,j] Ae| @Azt 1.243 2 0.622 127.195%
&78-u 1319 270 0.005
Ae| -zt 148,493.7 2 74,246.8 0.902
jr 73U | 22,221,865.1 270 82,303.2
2 A -3 382,413.7 2 191,206.8 2,616
A0 | 19,734,327.9 270 73,090.1
Ae| A2 73.700 2 36.850 0.835
e 27 11,921.287 270 44.153
T Ae| s 17.415 2 8.707 0.293
78wl 8,020.973 270 29.707

*p<.05
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