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The Prosodic Characteristics of Children with Cochlear Implants

with Respect to Speech Rate and Intonation Slope
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ABSTRACT

This study investigated speech rate and intonation slope (least square method; FO, quarter-tone) in normal and CI children’s
utterances. Each group consisted of 12 people and were divided into groups of children with CI operation (before 3;00),
children with CI operation (after 3;00), and normal children. Materials are composed of four kinds of grammatical dialogue
sentences which are lacking in respect. Given three groups as independent variables and both speech rate and intonation slope
as dependent variables, a one-way ANOVA showed that normal children had faster speech rates and steeper intonation slopes
than those of the CI group. More specifically, there was a statistically significant speech rate difference between normal and CI
children in all of the sentential patterns but imperative form (p<.01). Additionally, FO and qtone slope observed in sentential
final word showed a significant statistical difference between normal and CI children in imperative form (f0: p<.0l; g-tone:

p<.05).

Keywords: speech rate, intonation, Fo slope, ¢-tone slope
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Table 1. Information of Cochlear Implant subjects

=3
D qd dF e 39
A7
(dB)
1 LSH m 711 1,7 100
2 LDW m 8;4 2.3 100
3 JUH m 8;3 2,1 100
4 LSJ m 9,0 1,5 100
5 LUR m 10,7 1,8 100
6 CKH m 10;1 2:1 90
7 KMIJA f 7,9 2,1 100
8 KMII f 7,9 1,11 90
9 KMS f 8,7 2.1 100
10 SJY f 8,9 2,2 100
11 KHR f 8,7 2,3 110
12 JAY f 9,6 2,9 105
13 OoDJ m 8,2 3;1 120
14 MDM m 8,2 6;1 920
15 LSW m 9,1 31 100
16 SCJ m 10,8 5,6 108
17 KTY m 10,8 6,3 920
18 YJH m 10,5 6,6 920
19 JCH f 9,4 4,0 100
20 JSH f 10;11 3,9 100
21 PJI f 10,0 31 95
22 PSM f 10,8 4,5 100
23 OsY f 10,8 4,1 100
24 LHR f 10,1 5,4 100
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Table 2. Information of normal hearing subjects

ID 3 A%
1 KTH m 7,7
2 KMG m 8,10
3 SSH m 81
4 JHJ m 81
5 PJH m 91
6 LY m 10,4
7 NGE f 711
8 YUJ f 711
9 SMJ f 8,9
10 PYM f 93
11 ONK f 9,0
12 SDH f 10,0
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Table 1. Result of two-way ANOVA on speech rate

AHH = F
A 2 27.199"
=3 11.239"
A * 73 6 0.349
< 001

3 2. o] e Hod At

Table 2. Mean and standard deviation of speech rate

=3 FEA7] N B EFHEA

34 0] A 12 4.739 1.022
34 0] & 12 4.365 0.948

e s
He A% 12 5.595 0.462
A 36 4.900 0.975
34 0] A 12 4.720 1.017
34 0] & 12 3.929 1.419

HHEE
A% 12 5.572 0.816
A 36 4.740 1.277
3401 A 12 5.391 0.968
34 0] & 12 5.069 1511

SRR
T A% 12 6.750 0.779
A 36 5.737 1.322
3401 A 12 4263 0.697
. 34 0] & 12 3.925 1.087
4 E A% 12 5.175 0.549
A 36 4455 0.951
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Figure 1. Difference of speech rate among groups
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Table 3. Result of one-way ANOVA on speech rate

=3 A= F

g1t 2 6.645™
HEE ke ay) 33
A 35

g1t 2 6547
R Y- 3
A 35

Ag-z 2 7.493"
e A 33
A 35

Ha-3 2 7.650™
BAE Ay 33
A 35
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¥ 4. ZAAA A e Fo71L7] two-way ANOVA AR AT}
Table 4. Result of two-way ANOVA on Fo slope
for entire stretch of sentence

A= F
Eap= 2 1.184
3 3 9.864"
At » £3¥ 6 0.314
% p<,001

¥ 5. BAAA et g-tone 7€ 7] two-way ANOVA 737823}
Table 5. Result of two-way ANOVA on g-tone slope
for entire stretch of sentence

A= F
Ao 2 0.685
3 3 8.622""
At » £¥ 6 0.310
% p<,001

6. TAAA N e mA7I27] two-way ANOVA HA AT
Table 6. Result of two-way ANOVA on mA slope
for entire stretch of sentence

A= F
Eah= 2 0.473
3 3 3.202"
At » £3¥ 6 1.116
* p<.05
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Table 7. Result of two-way ANOVA on Fo slope
for the sentential final word

A& F
A 2 7.715"
=3 3 22934
At * £33 6 2167
1< 001

¥ 8. &r]o 3t g-tone”]= 7] two-way ANOVA 77323}
Table 8. Result of two-way ANOVA on g-tone slope
for the sentential final word

A& F
Aot 2 71517
3 19.293™
AG * 23 6 2.054
ek < 001

3 9. #ulol] 8 mA7]S7] two-way ANOVA AR AT}
Table 9. Result of two-way ANOVA on mA slope
for the sentential final word

AH= F
A 2 1.796
=3 3 1.954
A+ 79 6 1.320
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Table 10. Mean and standard deviation of
Fo slope for sentential final word
=3 FEA7] N 4t EFHA
3410 A 12 0.680 1.329
ol
— 34 0] % 12 1.589 1.453
A4 12 1.663 1.187
FHA 36 1.310 1.366
% ElEl 12 0.170 1.703
ol &
— 34 o] F 12 0.031 0.836
A% 12 1.691 1.288
SHA 36 0.631 1.495
3M o] A 12 0.876 0.741
grE 34 0] 3 12 0.704 0.688
Ay 12 1.382 0.935
SHA| 36 0.987 0.825
3410 A 12 -0.480 1.391
Aol -
- 3A o] & 12 1.560 1.244
A4 12 -0.462 0.980
A 36 -0.834 1.292
# 11. 7] g-tone 71&71o] Wig Fz TFAHA}
Table 11. Mean and standard deviation of
g-tone slope for sentential final word
=9 FEA7] N ot EFHEA
301 A 12 0.090 0.178
34 0] % 12 0.201 0.177
e
A2 12 0.211 0.141
A 36 0.167 0.171
301 A 12 0.001 0.274
3A 0] F 12 0.002 0.131
o H T
A2 12 0.241 0.228
A 36 0.081 0.242
301 A 12 0.114 0.113
34 0] % 12 0.091 0.086
JEE
A2 12 0.176 0.127
A 36 0.127 0.113
301 A 12 -0.072 0.214
3A0] % 12 -0222 0.178
HA 2
A2 12 -0.064 0.148
A 36 -0.119 0.191
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Figure 2. Difference among sentential patterns
for the sentential final Fo slope
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-03 4
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Figure 3. Difference among sentential patterns for the sentential
final g-tone slope

3 12 £7 7127l e BEEe]

one-way ANOVA 77 A3},
Table 12. Result of one-way ANOVA of the imperative sentence
for the sentential final intonation slope

T4 A= F
Aek-7t 2 5.804™
Fo7]&7] A1 33
FHA 3H
HAe-2t 2 4.796"
Q-tone”] &7 A1) 33
A 35

x1 p<.05, *x p<01
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