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A comparison between affective prosodic characteristics observed in children
with cochlear implant and normal hearing
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Abstract

This study examined the affective prosodic characteristics observed from the children with cochlear implant (CI,
hereafter) and normal hearing (NH, hereafter) along with listener’s perception on them. Speech samples were
acquired from 15 normal and 15 CI children. 8 SLPs(Speech Language Pathologists) perceptually evaluated
affective types using Praat’s ExperimentMFC. When it comes to the acoustic results, there were statistically
meaningful differences between 2 groups in affective types [joy (discriminated by intensity deviation), anger (by
intensity-related variables dominantly and duration-related variables partly), and sadness (by all aspects of prosodic
variables)]. CI’s data are much more louder when expressing joy, louder and slower when expressing anger, and
higher, louder, and slower when it comes to sadness than those of NH. The listeners showed much higher
correlation when evaluating normal children than CI group(p<.001). Chi-square results revealed that listeners did
not show coherence at CI’s utterance, but did at those of NH’s (CI(p<.01), normal(p=.48)). When CI utterances
were discriminated into 3 emotional types by DA(Discriminant Analysis) using 8 acoustic variables, speed related

variables such as articulation rate took primary role.
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Table 2. Information of normal hearing subjects

D GO REVT -R APAC-PCC
g a9 ik (%)
16 f 7 7:6-11 100
17 f 7:8 10 100
18 m 74 10 100
19 m 74 10 100
20 f 8:3 9:0-5 100
21 m 9 12 100
2 m 92 11 100
23 f 9:4 14 100
24 m 93 11 100
25 m 911 11 100
26 m 10 11 100
27 m 108 10 100
28 £ 10;10 14 100
29 £ 119 13 100
30 £ 1L 15 100
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o #E 3 T e 4 e el wet depyeistal Ast 321 dhaka
Dy e oo 2% @ 99 309e gom SEARCNS BT 2T, 2E 48
T W4 AR E AZHES sho] Ul BHFE AALE A,
1 f 72 22 64 90 805 100 A= 240 Ygol AehA] el e g dotry| flste] 7 i
2 f 73 18 42 69 45 100 805 100 A B Aget F Aol gk 3 A8 A S (Intraclass
3 m 74 13 8 75 4 100 76-11 9714 Correlation Coefficients : ICC, ©]3} ICC)E -3}3iTh ICC A},
4 m 74 30 58 110 7;6-11  97.14 HASE(AMD 7} 84432 H7kAE 7F =2 AREE W1t
5 f 86 16 84 8 18 100  9:0-5 100 (AMI(29, 261) = 844, p<001). AEA O T 7}g =& Pre
6 m o9 1 9% 0 11100 wel 49l SEA U QB & Aol g2 Lol i vl
7 m 91 20 89 100 10 100 Q] Ehjjo| & u&l,]_” ‘o] %Oi’ AU 97 Ll e
B f o2 14 o 10 MR Agagn sihe) B4 YARYCIL, S, £F) 8 39
9 m 99 20 104 97 13 95 15 10 gagicsgieon o5l Ae | BRS Helsk] 453
10 m 9;10 21 113 97 5 90 11 92.85 o}
11 m 10 18 18 102 102 100 10 88.57
12 m 10;5 33 92 100 11 100 22.2.7@]}@@_@ '}-i_!zﬂ
13 f 10,6 20 106 100 14 100 tﬂ—x].el: Praat 2128 o] 43to] W 701'_‘,:_(intensity) 0B
14 f 11,53 19 116 100 16 100 ZX—] ]_oﬂr/]_ ]——E,LQ] Z—]]}\]l‘:— Praatoﬂ/ﬂ x—]]—T'—?S‘]—l‘:— -%—/}j =
15 f 11,6 16 114 122 24 100 16 100
‘PemuteiBalanced _NoDoublets’ & ©]-8-5}0] -4 4 (randomize).2.
Z A=A 8k o™ Z3A) 4 e 34 (forced-choice task)E %128
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% frolstsinhp<oln). Fa A A W A4
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To] =THstrong)’ 2L 314
3o} (3£ 49]) 0.4~0.59 B 912 A= <A X*(moderate) Z S|4 git) o) B} wro <oFskweak) O F 3

22y w7 & ¥] 17 (pairwise comparison) & ©]-&-3F A%

e e ek

3. 305 2 A4 ol hE NHEEA o] AR A
Table 3. Result of two way repeated measure ANOVA by 2 groups’

affective types
source df F
ks 1 0.520
PitchMedian A 1.819 84.219""
ek * g A 2 2.020
At 1 5.338"
PitchDev 3 A 2 26.724™
ek * g A 2 2.552
ks 1 846.174"
PitchRange A 2 25.178™"
ek * A 2 1.152
ks 1 5.498"
norPitchMax A4 2 5.695™
e A 2 1.73
meanPitch A ? - ! 1'682***
Abs slope ELki 1.811 38.782
- Ak * g A 1.811 0.599
Ak 1 0.137
IntMedian 4 A 2 148.607"
ek * A 2 9.490™
At 1 0.918
norIntMax A 1.792 4.439"
] ek A 1.792 0.27
ks 1 18.367"
IntRange A 2 5.195™
kg A 2 0.569
Aok 1 16.502"""
IntDev 3 A 2 74217
ek A 2 2.6
eannt At 1 8.016™
Abs slope A 1.908 20431
- ek A 1.908 1914
ks 1 7.669"
s_rate A 2 25.658™""
ek * g A 2 1.547
At 1 6.550"
a_rate A 2 38.761"""
Ak * A A 2 1.603
"p<.05, "p<.01, " p<.001
A 74 A 633 5 Al thato] Al 2% A, &
& W< PitchMediano| A= 2} A 25 Al A/ F F-2J st
zto) 7} B2 QI th(p<.001). PitchDevell A& F Awk 7+ £330

A FY3E 2po)7F BPI(p<01), CI FAerolA 7183 shgd
(p<.05), 3P L& (@p<01) Alololl FAHCZ 7
A a8l 3 A% Febel A 7189 &F, shd i &5 1
Frel gk ko] 7 ] A THp=.000).

PitchRangeol| A= &&olA At 1F Fof gt zpol7h wgla

ETH(very strong) L 343

gt o] B} 0 Aol v
j'sd'E}(Evans 1996).
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(p<01), CL 2] sheat S35 Aol o #-2]3F 2po](p=.000), A7
e 7|83} £33 Alo](p<.01), e} &35 Alolel] frol3t 2}
o]7} #2591 tHp=.000). meanPitchAbs slope®llA = F H ek 7+
ZEoA FI3t 2ol S B 1(p<05), CI Fxkol A 7123} 3}
Hp<01), 3 ZEZ(p=000), 71 QoA 7|8} 2Z 5
W EE 7 fFeIR Abo] 7k dEE Sl Tkp=.000).

pitch.Dev_ci pitch.Dev_norm
o . S &
S | - s
47 0T 7 : :
; ! i o _| i o
N8 I | ¥ oo . 8
l | I il
=1 1
8 T 1 I g Tt N -
S £
= T T T 1
1 2 3 T 2 3
emotion emotion

3917 o] g4 H-3 oll mE PitchDev 3 w(FEF3H A
(338 9 EA ciZ FAIE Z10] JAFeH- obs I, norm 2.2
FAE Ao) A obF Je A
Figure 1. Mean(standard deviation) of PitchDev with reference to the
affective types of 2 groups(CI vs. normal hearing)

IntMedianol| A= 2t A ek 5% B E AAFE 7 5293k 2}o)
7t B A THp<.05). norlntMaxt A% ko] 7|87} &2 A
ol Ael &g A7F AATHp<.05). IntRanget™ 7]E-ollA
(p<.01), hel A (p<.05), 18] 3 EF14(p=.000) F+ =t Alo]
Frel gt 2bo) 7k AL, CL JAwke] 71383 &3 AtololA] 2] et
zto] 7} BEE G THp<.05). IntDevi= 713K p=.000) 3FeollA]
(P<01) Jezt 23t Zpol & vy, AH Aeke] 7|8 &5
(p=.000), 3P} &£3F Atolell ] §k 2o] 71 T2EE U THp<.05).
meanIntAbs_slope= 3 2H(p<.05), £ 1A (p<.01) A&+ 1+ 2}
o7} B.glaL, Cl o] 713853 &3 Akl (p=.000), 3hat &5

pitch.Range_ci pitch.Range_norm
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