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Acoustic-phonetic characteristics of fricatives distortion in functional articulation disorders

FHw-HAH - H4229FFA
Yang, Minkyo - Choi, Yaelin - Kim, Eun Yeon - Yoo, Hyun Ji

Abstract

This study aims to explain the difficulties children with articulation and phonological disorders have in producing alveolar
fricative sounds. The study will perform a comparative analysis revealing how ordinary children produce alveolar fricative
sounds through five different acoustic variables, and consequently identifying objective differences, compared to children
with articulation and phonological disorders.

Therefore, this study compared and analyzed the differences between 10 children with articulation and phonological
disorders and 10 ordinary children according to a phonation type of alveolar fricative sounds (/s/ and /s'/), a type of vowel
(/i/, /€/, i/, lol, Ial, /a/, /d/), and a structure of syllables (CV, VCV) through acoustic variables including a central moment,
skewness, kurtosis, a center of gravity and variance.

That is, children with articulation and phonological disorders, when compared to ordinary children, have difficulties with
concentrating an agile and momentary friction with strength when articulating alveolar fricative sounds, which uses strong
energy and accompany tension. Furthermore, the values of alveolar fricative sounds of children with articulation and
phonological disorders appeared to spread evenly over the average range, which means that the range of overall the
standard deviation values for children with functional phonological disorders is wider than that of ordinary children. For a
future study, if the mispronounced sounds relating to omission, substitution, and addition can be compared and analyzed
for various target groups, it could be used effectively to help children with functional phonological disorders.

Keywords: functional articulation disorders, fricatives, distortion, central moment, skewness, kurtosis, center of gravity,

variance
LAZ e BT 7154 2&egoobEo] Hol FH QR
A=k, ix], A= Fol TkelTtA] & 187, 1995). 7153 %=
N5A 2SS NES A5 ddofselo] Pgolm,  FFEolorEEo] T LRE Beleln Bysta T
NRA BAG FRTE ATE WolA GAT, GAkaF  SlolA vhaEo) ek ohA, 91 FS @R MR hro] Bk
A ] ) oh Mg O WS viE | e B 93 54 ATk e 25 Aotk R /)5

* Xt &} 1, yaelinchoi@gmail.com, 141 % 2}

Received 25 October 2018; Revised 3 December 2018; Accepted 5 December 2018

© Copyright 2018 Korean Society of Speech Sciences. This is an Open-Access article distributed under the terms of the Creative Commons Attribution
Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0) which permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.

Yang, Minkyo et al. / Phonetics and Speech Sciences Vol.10 No.4 (2018) 127-134 127


https://crossmark.crossref.org/dialog/?domain=pdf&date_stamp=2018-12-31&doi=10.13064/KSSS.2018.10.4.127

H]

=

CEC

E

W pro] 5

(€]

o
Ei

" op =B oo | = oov or X QG ghNTFTET PR ET T TE o MT 2 op
R s Baph M T I R EXE T AR PRL T oo T
o Bt WS oxBBR Do E N 3T LET T T8 LN -
N Eomﬂo_ux\mMjl‘_,,ﬂﬁo.mﬂ mo X dlaAZ- nmmll;ox_; . oT
g ok W B b AN E g sg gET R ZhTE T |5
o N ~N X = Jo N S g T OOF = e 2oar = <0 S
B org o %%%%Mﬂ&wm_mmwur%%of@Mﬂan T b m%
ThEB L TP T B s ERMR G T ZHT L R @ - ¥
T+ g I o= orzl_%ﬂl?llsé.IuMﬂmﬂd%%i s o g oKk D e =3
i%%%_ﬁ Mo#nﬁ%_g%wﬁwﬂ,mﬂzin%ﬁgmM%ﬂ %Wmoiw -7
ol . R T NA = o = W e Ty 28T X = & B =
o Eim el AR EIL S PEEEEEanS LTE g g
< B N on Gl X0 oH T T G o & w = =
P oo ok TEN Sy el hape T B oW Ny e
o KR PRT DRy R R RPEE TS P PT wﬁw
Moo %w@mﬂgﬂ%m%im%ﬂ%zwﬁﬂ&ﬁ%% N A g
e s LA D A R R S R il
== o1 —_— T N = i 7o T
Ly A R A B R AR S L £
oM T innloio_xow]@mao%/L]J.A,m_xo_s,zo D RY o
rEET IS SR PE-N LRl el S S =T
° e E - Z o f e T O o iy T T ) X o
) el T I BBl e R SR - N
oMW 5= LR MM TaERPRM ST d - ST LTy st s o g
pUzlies ® o pEr2hrg En iR VETEIERLFA T E TR E DT
o ® %o T o Tt Blan Bwmognigd 2T RTR B oy T B E
op ) oo o B W T BB N S Dok N o U LB H kW TSP R0 %0 0] oo T o
N o% op R on o o oo TR EMIpIHHTH P2 T O WX T N i
HERTRET Ll AP OO T MXLTEIEEDGTN T HT I
%eimo&m_/omucwﬂwdrrnon%Wmﬁ\_ii%%%%wﬂ o#%%%ﬂ@%woﬂmq%% ﬁ?ﬂ@@
BRETTRPped T BT Syt P Bl TPayewe ond o5 g0
ST UT T T e T R P =g R Py PPy gwgaTE Elg P RES
S sgE Ml es P g P o ol TvLiFe®83ac® ERy, ®WE S S
2,,%H%ﬂ@uﬂﬂmﬂMﬁﬂlﬂ_ﬂéﬂ%ﬂmﬁ@ﬁo? Wog o NN 8T e Bogog R
TR LT YN T BT o < aoc g ooy L & oo UM By o m,m«%ﬂmu_]sri)iﬂa%i%
_ 11_4 o#ﬂ mo = ° _L NS By N A o s T ui - 5% Ty &a = = —_ EO
S S SR RS T IS i S DR S S ISR E L L R
o~ 50— —_ o9 o= = — !
G AT RS LR R TRRSY G ENRTELTLL LT L0 2
oo 5 % - N T &y b S o il HT}}QL&HO‘]OHHE]LW%}zTﬂﬂ
cyErfcad drestgREER2lE TEEERELREHE gt T
o o = o}l — S W~ X X g = o) X = & o) 2 —
LR A B R SRR Sk Al I -l B RE -B SA0
Y i_om@uﬂa%ﬂuﬂiﬂ%__omrwr%ﬁq TN PE Sy o, W os xR
o%i@@{u@rﬂ-rﬂ%iﬂ%%igé_adrmﬂ.xo%oAVdr T L w o E o o] WO &
R e ST R L AP T I el e ¢ B A i g 55 ° o
TPl Iagy K eg=75reo s < r g P SRS M I B )
G ol = W5 o W 3T lo n_ioz A ) U T g o= N S _ 10 N
PSR a2 M H L — oo pE g P W K gy T o< A
S o) op & T o N v o S
ol P o o & Mo A= o i EXN® WK o) 3 N "B oS o wp o S o No oA N
ﬂAoﬁn‘mlLfﬂN‘_ﬁo. .Ol./uronnﬂ.”,q\.%A WN;OLQ]ATOE,UI.MﬂﬁRﬁU\*WIME_/HAF%A ﬂﬂqﬂ%iﬁ ,\Hlﬁu,.m—IM.o‘mmﬁ
T 38 B E e o ke Tk g g R Mo TR o
%%%/m%oog%%o_%iooix@obuec&lu%o R XN ,%_Eu_%fomm
Lk BRI p el el R oy ST g B R e R D O gt S
HMOO#D/MOOCO#EO#E;&%&A#HM ‘me‘m_rwﬂoﬁﬂw.fd%w‘_&w,qormﬂuiHT_O_ﬁoﬂATﬁoLfE?ﬂﬁ,ﬂlq‘NroMoQ@ﬂ
T doas BT adese ¥ Ng o sgragmyg ppTigxss @ d X @
HOANMEUNNTTORWTRNRTFTEFRTTNE PN RFTTHWLYRGK Lo W

& (central mo-

ment), 2 & (skewness), 3 % (kurtosis), 571 (center of gravity),
Yang, Minkyo et al. / Phonetics and Speech Sciences Vol.10 No.4 (2018) 127-134

128



Table 1. L1st of syllables
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Table 2. Results of correlation analysis between children with functional
articulation disorders and normal children (n=10)
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Table 3. Results of the repeated measures of ANOVA according to
phonation types of alveolar fricatives in CV and VCV syllables

WA A WE e S

Az 2= e ol ulolE %529 2o o}
R | T | 32 v EEFEE Y S
cv | 63:376.847.906.06 68,574,382,125.54
2 (£16,325,338,680.05)™ (+27,594,263,735.30)™
Zh= voy | 57:767860.835.76  114,529,772,052.43
(£12,067,422,992.55)" (+43,703,236,898.24)"
o Ccv 1.24(x1.29)a° 1.39(x0.71)™
- | vev —0.54(x1.28)™ 3.09(0.87)™
5 ae | CV 5.01(£1.98)" 5.25(+3.26)°
5 vev 3.77(£2.67) 347(£2.77)
A | CV | 4,622.50(£504.94)°  4,059.95(x1,474.14)"
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T T VOV | 3,286.33(£654.26)"  4,184.06(+1,216.16)"

a4k, p<.05,® H e 7, p<.05
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Table 4. Results of the repeated measures of ANOVA according to vowel

types in CV syllables
e | 28 Y nto} Zo e rolols
/) 63,376,847,906.06 68,574,382,125.54
(+16,325,338,680.50) (£27,594,263,735.30)
M/ 82,300,794,376.96 | 84,348 358.487.51
(£9,325,470,943.45) (£19,787,412,782.14)
- 77.431,611,761.95 81,866,128431.11
= (£20,019,753,919.25) (£26,535,954,703.75)
<) Ju 89,114,138,529.56 99,285,946,475.34
kS| (+42,823,978,670.70)° (£15,602,799,657.79)°
& I 63,931,000,839.51 79,044,109,015.45
(£13,598,348,866.82) (£33,379,434,374.90)
1) 77,070,796,211.79 86,243,930,128.48
(£11,320,087,168.51) (£55,579,427,883.34)
I+ 50,902,634,269.17 104,837,404,189.44
(+43,171,858,427.11) (£26,344,478,221.24)
v 1.24(£1.29)* 1.39(£0.71)®
/47 —0.76(x1.72)® 0.45(+0.44)®
/T —0.77(£1.95)® 0.92(£1.43)®
QCH /L] 1.08(x2.13)™ —1.12(1.51)®
A 1.88(£3.60)™ 1.88(£1.33)®
14/ -2.02(£2.55)™ 1.36(£1.01)®
\C, I}/ —0.89(+0.46)"® 0.74(£1.64)™
,Z% v 5.01(£1.98) 5.25(+3.26)
= A/ 1.6(x2.44) 4.86(+2.90)
. /7 6.97(+7.78) 4.99(+3.45)
= /] 9.15(+8.42) 13.53(£22.87)
A 2.16(x1.15) ~0.74(23.25)
/4/ 6.96(+9.19) 20.38(25.26)
/'t 5.22(+10.86) 12.31(£19.27)
v 4,622.50(£504.94)® 4,059.95(+1,274.14)®
/47 3,507.46(+422.87)™ 2,763.53(£563.20)™
i I/ 3,558.70(+1,271.92)® 3,059.31(£1,293.93)®
f%] A 2,440.74(+631.02)" 2,247.40(+793.92)™
B /—/ 4,702.39(+633.03)™ 2,911.64(+1,432.37)®
14/ 4,088.70(£688.93)™ 1,585.82(+753.39)®
[}/ 3,433.01(£1,309.79)™ 2,188.22(+447.51)®
I/ 3,350.19(£607.92)° 3,559.58(+1,037.40)°
Al 4,319.18(£668.96)" 3,270.65(+646.53)
. /—/ 3,614.34(£917.68)° 3,986.93(+1,414.54)°
*IJ 14/ 4,559.67(+1,566.58)" 4,700.41(+2,235.59)°
/7 3,229.31(21,322.32)° 4,046.20(+2,391.16)°
// 4,611.68(+£556.44)" 3,336.33(+1,757.18)°
I+ 4,406.58(+2,795.17)° 3,940.04(+1,065.28)°

PR, p<.05,° A& 7F p<.05

5. VOVEAHOIA BgFFol T uHE S BAREA A3}

Table 5. Results of the repeated measures of ANOVA according to vowel
types in VCV syllables
HEE | B A nko}s 23l ots
/1) 57,767,860,836.76 114,529,772,052.43
(£12,067,422,992.55) (+43,703,236,898.24)
H 73,612,300,261.92 95,678,833,281.89
(£12,705,763,622.32) (£25,646,452,452.49)
- 65,364,603,480.78 105,958,022,759.86
= (+637,286,212.72) (£55,672,063,057.33)
A I 75,251,328,316.44 129,878,103,745.34
& (£62,592,826,249.73)° (+41,671,683,599.40)°
2 I 40,100,614,662.19 81,321,790,911.60
(£51,892,126,738.71) (£13,395,048,564.67)
1) 81,669.852,661.65 113,433,173,463.61
(£12,217,191,490.14) (£31,723,098,394.64)
IH 85.372,922.897.31 138,696,406,368.31
(£14,250,367,493.27) (£50,394,324,504.96)
I/ —0.54(+1.28)° 3.09(0.87)°
/Hl/ 0.24(+1.86)° 1.19(+1.02)°
/T —1.89(+3.80)° —0.62(+0.89)°
Qj |1/ -0.70(x1.02)° —0.53(1.03)°
A 0.26(x0.73)° 1.55(£1.08)°
v /4/ —0.59(+1.34)° 0.28(0.68)°
\C/ Y ~0.9(1.25)° 0.10(0.81)"
° v 3.77(£2.67)" 3.47(£2.77)
2 I/ 5.08(3.51)° 3.31(&7.24)°
. /7 7.57(x18.21)° 18.21(+20.82)°"
= v 24.98(+27.89)" 30.22(+28.19)°
A 2.99(+2.32)" 0.80(0.95)"
/4/ 11.80(:14.06)° 19.18(+18.70)°
I+ 9.34(£9.04)" 7.09(x19.97)
v 5,400.71(£743.64)™ 2,554.53(x1,050.71)"
/4|7 3,867.78(+873.71)® 3,116.00(£1,553.43)™
5 /7 2,530.05(+£658.23)™ 1,987.44(+1,101.57)®
f%_] /L] 2,595.08(x919.71)® 2,112.53(+936.03)®
2 /—/ 4,414.18(+£780.20)™ 3,334.77(£753.03)®
/4/ 3,401.76(+546.22)® 2,433.95(+916.81)™
I}/ 3,172.13(+704.80)® 2,284.30(x1,117.39)®
I/ 4,006.64(+1,010.46)° 3,106.44(£852.97)
/4|7 4,199.46(+1,122.47)° 3,826.59(+2,084.61)°
. /—/ 3,398.28(+872.48)° 6,070.75(3,139.97)°
f‘} /47 4,401.21(+823.79)° 3,648.48(+1,393.46)°
/T 4,512.65(+1,284.17)° 4,042.22(£2,518.28)°
|/ 4,043.24(+823.48)° 4,714.99(+1,494.94)°
It/ 4,798.85(+£668.47)" 4,779.81(+1,443.83)°

LR, p<.05, A 7H p<.05
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6. CVEHOA RS FFo) W WHESY B A3}
Table 6. Results of the repeated measures of ANOVA according to vowel

types in CV syllables
SES = i;i o Wlo} i ZS L@ Aool
~ Tx | nhEE = T °
N 63,376,847,906.06 68,574,382,125.54
(£16,325,338,680.05)"  (£27,594,263,735.30)"
= v . 54,897,256,568.70 69,941,327,350.08
2 (£11,110,144,857.28)°  (£29,534,041,134.41)"
3 57,767,860,836.76 114,529,772,052.43
E vev [A] (£12,067,422,992.55)°  (+43,703,236,898.24)°
" 65,559,918,275,23l 58,262,278,232.49 .
(£9,900,676,012.91)°  (£34,495,294,385.55)
ov N 1.24(£1.29) 1.39(x0.71)
9 i 0.11(3.51)° 2.17(£0.40)°
2 || ey N —0.53(+1.28)° 3.09(+0.87)°
v 0.91(+1.08) 1.55+0.86)"
cv N 5.01(x1.98) 5.25(+3.26)
) v 2.34(+2.82) 6.10(+8.51)
= vey 2N 3.77(£3.47)° 2.67(£2.77)°
v 3.81(£3.85)" 8.4(£6.93)
o ov PN 4,622.50(+504.94)®° 4,059.95(+1,474.14)®
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