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A perceptual and acoustical study of //~/ in children’s speech
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Abstract

This study examined the acoustic characteristics of Korean alveolar fricatives of normal children. Developing children
aged 3 and 7, typically produced 2 types of nonsense syllables containing alveolar fricative /sV/ and /VsV/ sequences
where V was any one of three corner vowels (/i, a, and /). Stimuli containing the speech materials used in a production
experiment were presented randomly to 12 speech language pathologists (SLPs) for a perception test. The SLPs responded
by selecting one of seven alternative sounds. Acoustic measures such as duration of frication noise, normalized intensity,
skewness, and center of gravity were examined. There was significant difference in acoustic measures when comparing
vowels. Comparison of syllable structures indicated statistically significant differences in duration of frication noise and
normalized intensity. Acoustic parameters could account for the perceptual data. Relating the acoustic and perception data
by means of logistic regression suggests that duration of frication noise and normalized intensity are the primary cues to

perceiving Korean fricatives.
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H(ESY 9, 1999; HEE & 1%, 2010), FHFE 2ol
o3t o g x| BE 5 AFE3FaL Q) TH(Nittrouer ef al., 1989). ©]
d sl Pi‘%ﬂ A EEU 25 S0l i AR E
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ol oz EHE FASA, TLHES S5t 25873
°ﬂ 2 AZ2vREE 548 S stk aEst 9,
2014; 31817 & “3A A, 2015). Nissen & Fox(2005)3= o}5-3} A
A= o s Faehs gl tid v 59 o2 7k 5%
S4S Aeiist viEdel= d”e] Sretel wheh A
SFSAAL, (7ol that o) ik H s ofg o] ARof mhE F7h= 1
o]A] Qi of-st Ad Q1 #te] Apolnt vrehdtar skl A tst
A= g A lskaL /o B ekl M Ahans| kil Hal .
ofg] 7HA SFUFgHEC] AP Bel wet alo] & Holn
AR 2 5T Aol A7 v sAlE deR
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ARl A2 SRS I @ 7} it agjste] 2l AT
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Figure 1. Screen copy of end platform of perceptual experiment
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7H WHE-2] 12%E AHAEC] [s12 &
LS ofof A = Hrlsl AL 28
PHEEE-2] 83%, 341 67%F [ Ew] e o= s 7Fskelth

1 ARl whE A7 wh Rl
Table 1. Listeners response according to children’s age

k) [s] 1 [6] [te"] [t"] [h] [s’]
34 456 98 35 61 13 66 51
74 474 67 23 32 14 13 37

i 930 165 58 93 27 79 88

h]
cv ?&01] H] oH VeV %ZFLZOH A [s]2 WE-g-she vlEo] =3t
on R34 st o) B 75‘01]*
H]-&o| i‘%ﬂ:’-‘:‘rﬁol N33tk oV, /5
Zol M [t 2 RES8HE BIEO] %L VOV TZRoA /ol
[6], /%A= [h ]E HHE-Sh= R} WA g3tk

B2 58T EG RSt Ao wheRlE 5
Table 2. Listeners’ response according to the syllable structure and vowel
environment

g cv vev 3

[

g wE
Es ol ok | F ol ok | %

[s] | 99 | 125 | 143 | 146 | 214 | 203 | 930

0 [ 81 [ 4 | 6 | 59| 4 | 11] 165

o101 1 7 1 8 [ 1413 1917 | S8

ks "] | 9 | 54 | 28 | 0 1 1| 93

- ] | 0 [ 24| 3 | 0| 0| 0] 27

(] | 15 | 13 [ 24 | 14 ] 0 | 13] 79

[s7 | 29 [ 12 |22 | 18] 2 88

2] 725 W [71EH HESoll 2] 3t 2ol 7} Q1=
Srotr 7] 918l ¥ S AAsE A} Ao whe} AFae] ke
of o]k Apo] 7} Q= 2O YFEFSITH(x’=5.201, p<.05). =&
T2} B8 ol what A 7F vhg-ol] -2l Abo| 7t Q1A
Srotr 7] L8l ¥ S AAS A S T3] wEt F2he
HEg-oll f<J gk &ko] 7k Sl 2 UERE AL (Y=10.512, p<.01),
BE8A o sl FAFe] whg-ell f2l gt 2ol 7t gl Ao
2 Vel th (=509, p=.775).

3.2. 2}F=(production) A ¥}

SHTEY) B3 e ﬂ}%_i—f?ﬂ o], AtstelA,

o 52, AT gholl ek Btk A AR 3 33 )

£3.99 2 9A729) B0 mE SFASG 71E 5
Table 3. Descriptive statistics for acoustic measures according to
the age, syllable structure, and vowel environment

© % n} 2k~ o s 5
e el e I
34 212.753 760 677 4,366.208
ol (#58.113) | (£.087) | (+.963) | (£1,354.467)
740 187.424 .822 510 4,356.786
(#79.770) | (£.075) | (+.980) | (+1,089.262)
340 168.174 768 3.321 2,143.256
ov | sen (#37.177) | (£.066) | (£1.492) | (£762.011)
74 127.591 746 1.729 3,247.789
(#35.451) | (£.077) | (+.872) | (21,001.291)
340 184.492 733 1.999 3,031.7224
Yy (£58.493) | (£.058) | (£1.510) | (£1,592.614)
74 139.788 154 1.707 3,089.617
(+38.582) | (£.057) | (*1.001) | (£692.335)
34 169.029 .805 552 4,046.4112
ol (#51.654) | (£.157) | (£.992) | (£1,430.785)
740 133.241 .896 445 4,750.767
(+43.866) | (£.051) | (+.618) | (+537.511)
340 123.838 770 2.988 2,112.001
vev | el (#25.116) | (£.057) | (#2.193) | (*881.471)
74 106.240 .803 2.204 2,577.429
(£26.878) | (£.118) | (*1.233) | (£1,107.656)
340 142.053 766 2.961 2,095.140
i’y (#29.988) | (£.046) | (£1.418) | (£1,038.410)
740 111.352 .814 3.722 2,818.864
(£26.222) | (+£.092) | (+4.944) | (£912.108)

3.2.1 vpE Ao

AE, Bt STzl wet vpEAaS oo xolvt
UERR=A] A B 7] 9]3) three-way ANOVAS- A A SH A3} A
B [F(1,132)=18.204, p=.000)], =& T-2[F(1,132)=26.399, p=.000)]

E237[F(2,132)=11.871, p=.000] Al 7} & 3}ol] W} %]
Znpzhg v AS o) 7t FAIA 02 {23 Afo] & et
AF T SHTFZ(p=562), AP 7} B3 (p=885), T8}
S (p=651), AF T S2TE 2 B8 (p=650)2] &
& B e gkt
3Alell mlsl 7419 mp Ao 7t frelatAl #skem &4
T8} BEste], VeV AT eV FRET o 2k,
THE Bgo vlg] jol/ g8 At EalEY mgw
AR AT 3490 2t

r
O

H ot
=

+

44 Kim, Jiyoun - Seong, Cheoljae / Phonetics and Speech Sciences Vol.10 No.3 (2018) 41-48



4. AT} BL Ao T nhHAS o) A 1A
Table 4. Post-hoc test for frication duration according to the syllable
structure and vowel environment

CV VCV
ol [ oF [ % | o [ of
O] * *
cv [ o *

Y=

ko3
-
B
td
dlo

—o

34

vCV | o}

Ccv o}

74

VCV | o}

" p<.05

3.2.2. Z 3ty A

A9, Bo3E 7 ST wet Gtk e to] 7t
Yel=x] A58 7] 93| three-way ANOVAS A A3+ A3} o
B [F(1,132)=10.384, p<=01)], =2 7-Z[F(1,132)=13.983, p=.000)],
183 B2 3H[F(2,132)=8.249, p=000] A 7}A| A I} o] w2
A ZmpE o] Aarslell v A= BAA O 2 {23k Afol & LHEL
ATk A SHTE(p=123), AP EEE (p=.055), 52
T2 B8 (p=597), AH 7} SH T 9 2537 (p=864)
O] 45 A8 a b JERA] kot

st A= 7M7) 3Al T gho] f-elsHAl FAaL v fﬁi
o] v]all VCV S T2l A 1 ZlaL, /ol/ kol A vl
Rom, ok, 19 Bgols H]%UP FAE HERL
77 SAFz 2 gy E BHZY w A} 2
kil @ﬂi E 59 2k 3AelM = AT Bad

2 7% 2ol & HolR| k=] vl3| 7HleflA &= o)/ I

/OH 5 Bgroll Al el gk 2bol & vrERlT

5. A TE} BEA7 ) WE AT A5 P
Table S. Post-hoc test for normalized energy according to the syllable
structure and vowel environment

CV VCV
AREATE RS T ot T = [ o [ of | =
o] * *
(Y o}
_?_
7/“] o] * *
vCv | of
_C'>_
" p<.05

3.23. A=t FAFTA

AE Y BEEA ST Il E e
Apo] 7} vl =R drofbr 7] 913) th R A (multivariate
analysis of variance; MANOVA)S AA|§F A7} 258317 of tf 3l
Ak A [F(2,132)=19.290, p=.000]2} FA154 [F(2,132)=40.774,

o} AT gkl

p=000] ©] TAHOE {25t 2folE YEFH L, AF e mE
FAEIF2,132)=6.192, p<.05] FAISA AT YERRT
Lol Ao th3k 2po)(p=241), SETFF 3t 2}o)
(p=116), AT} SATZ(p=301), AFI} 233H(p=.153),
=472 EE8A(p=074), A9 SHETx 2 A
(p=792)2 *Ji 28 a7t eRER] eksket FAIS A Rl A
d Sk Z}ol(p=.061), A= 2} %@%i(p;m), A
=464), 5 1Z8} X34 (p=238), IH I =
= 9 2337 (p=.303)2 %Eﬂ% = ER A o
= /ol 5%‘ ZAelx el Agkon, FAFA

grol FrelatAl ZaL E587d o i 2jo)

Tos Ayl
xﬂ /\]_6‘7424

&

fo 3o m & oo

& R, /0] REEA oA AH o Z Flo] Fitt.
B2y o

E6. AT} R O mE =0t FATA AR A
Table 6. Post-hoc test for skewness and center of gravity according to the
syllable structure and vowel environment

STRF/AE | Lo CV VCV
SEarE TPl o ek [ & | o | o
0] *
(&Y% o}
_<,>_
o] * %
VCV | o}

[

o
= o
Ccv o}
[
©
0] *

VCV | o}

—o

34

74

(6\% o}

34

vCV | of

ofN 41
4

(6\% o}

7A

VCV | o}

[}
19} [71EH WE- 0% %7 Hbinary) 53
ERSE R RSN
& 3} vhak g ol [Wald(1)=4.978, p<05]5) 33t 5u14

[Wald(1)=9.282, p<.0117} #F2] A2} vh-g-oll f-2|3tA JF
S A= SPAFE O FA H QI
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Zgukdo] o] FolA 1 9= 349} 74 ol EES e R
CV, VCV S-FZA 0]/, /oY, /9] B-5373-8 2] skl
S u) X ZeE3o vpEsS o), Aatstelu A, Aol T
A USRS v wakglvh Aol whet npEAiSAol,
atstell =], FASA Gkl BAIRCZ 28t ztolE 1.l
o mEgh wpEAS ol o} AatrsleuAE 58T W B5%
A3} Fate] FAZA SR fol gk ApolE e, e}
AT B3 ol tha A vk f2] gk 2fol & K.t

3Alel Blsl) 7M1 w7t folEk Al Aokt ol
Nissen & Fox(2005)°l14] 3, 4, 54 oF53} Aele] 2887 f u}
£ S ol & nlust A} Alo] obgel vlal 2l shHAl
Zokthe Aol A3t} AT F o) VCVEL CV &

oA 2] 0}71] @%J_ /ol BEgd oA A glow, /et ok
T ol o gt 2po] 7k QUSAEE. ol Aot O}EQ
sHoE A o] 3] & °olFH(1999), FEE & °lF
(2010)°] Aol FAfstth ek i A9k 22 Nissen &
Fox(2005)°l1413= /ol 587304 frolshAl agkehar Balst
ST o]z A v oyl i 9 [f], [B]9F B> £ €
2A7F 2 v S-S AR el v Ao} Azt
o Szl tiel] 715 A 5ol obsat Apol & A
W & ©]8-2(2010) Aol Ve A 5ol vk
wAo7F 7Y obg el wlsl gkt s 2ite] Afelof
A = G ob s vevel Hlgl eV Eell A {2l skl A
Wb 754 25 ok SRl e vhE A
ol ] atol& wolA] ekttt HAvhH] ofso] A zrhEaE
T 53] & A#71(2013)9] ATl A = g ve] obEt
s el AEglol A obEtell vlsl vREASA o))

i=]

u1o = BT

&

i)

o)

2 ore 2

o

74| ool k&S X ZrhE-g X*F@MMX]«E 3A| T
ol F-28H #aL cv 24 ¥l 3l VeV 222 o)) By
A oNA K28 2 7hs e 01% gtstellq=] glol
A B58A o whel GEbkthal X 13k Nissen & Fox(2005)
o] At Azl FAF8FC}E 1e v Nissen & Fox(2005)°14 = /ol

BEolA F28HA & At uA & Belvhar Fli=t] o]
FagAo) 9l np7IA R ofofe] thE mhkg
Z7] WiEd Z1 o2 ®elc),

P} FAFHE ST ZolE Kol
EE3 ] st frelghk atols vreblleH A
e oll thgk B5-2] FaFeo] vhE el nls) 7 &
UERGTH A2 n’=382, n’=226). ¥ -9 v} 4S7k
TS 712 ko] 3k Ado|BE 7)Aol FAl
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