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Purpose : When cochlear implant transplant operations began to be covered under Korea's
National Health Corporation in 2005, the number of such operations increased as did the
concern for auditory training. Therefore, although people may have conducted constant
auditory training since they were young, they have difficulty in perceiving nonsense
syllables. The purpose of this study is to examine the effect of auditory training through
nonsense two-syllable minimal word pairs on the improvement of the rupture final plosive
sound auditory perception for cochlear implant wearers. Methods: The subjects of the
study were three school-age children wearing cochlear implants; a multi-treatment design
was applied to examine the change of the rupture final plosive sound auditory
perception. A total of 14 mediation sessions were conducted for 50-60 minutes per
session. The mediation program included the rupture final plosive consonant /p ?/, /t 7/,
/k 7/ phonemes as listening training, word review, discrimination training, and
confirmation training. Results: The results of this study are as follows. First, the results
demonstrate that discernment and confirmation ability improved, with every participant
having showed improvement in auditory perception for final plosive consonant /p ?/, /t
?/, and /k ?/. Second, it was examined if generalization of any distinctive feature
occurred as a result of the training program. The results demonstrate that the final
consonants of /m/, /n/, /n/, /I/ including [*consonantall, [+anterior] of the same feature
were enhanced. Conclusions: This study result confirmed that auditory training through
nonsense two-syllable minimal word pairs improved the rupture final plosive sound
auditory perception of school-age cochlear implant wearers.
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Table 1. Participants’ information

CI CI Speech Prog. Aided
age ear processor strategy (dB)

Commu-

Subject CA .
nication

IQ

A 147 405 Lt CP910 ACE 3 8 OL SL
B 144 411 Rt CP910 ACE 40 89 OL
C 129 408 Lt CP910 ACE 38 89 OL

CA=Chronological age: Cl=cochlear implant; Prog. strategy=
Programming strategy.
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[ Non-sense two-syllable word review ]

[ Non-sense two-syllable word discrimination ] >1 Auditory Visual(AV)

success
(AO)80°/ success

[ Non-sense two-syllable word identification ]:’ Auditory Visual(AV)

80%
(A0)80% success @]

[Next session word review ]
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Figure 1. Introduction of auditory training
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Al AL A, AR AEE 5% 2R 1 of, At 32 S48l [n] F8vs [ml, 8%+ [, ¥49H|
7HEh = [n] €0= HAZ o] sttt A °l—r +AA],
+E8A4, A [FER8A] S 553 2R HUE
2) CHAL 2 olg} AL ANE Bt tVA BF wEAE gkt JjA
o] o]gd HagR&S ol8gt FeERo] 7] AT} aHE YERIH. ole Fon| oled HatizAe o83 Bs
$ o4 389 vEH F4 [ml, [n], [p], [ HEAE Auist o] QFeke- ]2 oA wEAE dwtsl iAo A<l
av= ¥ 33 2 FES vtk d7+Z2TE ATk
B3 Rt 29 B4 [, [, [n], (10] L2t34%)
Table 3. Generalization of subject 2 in final consonants [m], [n], V. =29 ¥ Z&E
[n], (%)
Sublect 2 Bre o 2 AFolNE g7 Agels o4 ol 38g tigew ¥
" 5 « o) olgd HAawEAE olge il FyNAL A4
D 20 60 59 JhAT WERRd gust gl IS vXE 7 YolR
! 40 100 A} ook Fon| o3 FHAatRAS ol &%t FeTd ATE
e oheat g
Tojn] o]gd HAUZAL o83 F5EAS o P 2 A, $F7) AB%S ol4] Sl Fou] oleA Harhx
o 4 lml. ol [l 1) 91 5elo] FAOIEE & 5 st ME 18T FogAL BAsislk A7 AW vk A
=3 99 Fos dA BT FRES 7] 7], k719 A
HZH 24 [ml, [n], [p], [ ¥HEAE duist 5398 29 7} 5ol st olet Z QT}% Boothroyd(1982) AJA|
ks [m]— 33%NA 93%= 60% FotAaL, F/dule [nl 3 TS B3 AL ol FETE At dH5t,
13%ClA41 86%= 73% FAetAct. E481S [nl2 20%°14 60% FoTd TR0 FZAf olgHEHT A E 58 Y

Z 40% FIHALL, T (112 46%01A 100%= 54% 4 AZItHe  Choi(1999)9]  AFZATel:  dAsIAT. ES
sttt td 2= 4901 /n/, B9ES [m], 3492 [, ¥ Shin(2008)9] &y ZeTIdfo] B2 FTHU/IX 3t Ao

Aulg [p] £02 FX|Z 5Po| FABIGLE SA olF [+4% go] Fol = ZHol Qlglthe ATETRl KA,
Al AL AL AR S F5% 2R Bty Park(1997)9] o5 AZEH TETIHo] o} Y Mo aart
At Atks HoME & Aot fARE Aag Aok E3F I3d
o] W IAE A7e Shin(1997)Y A2t [FARE AT
3) CHAIRF 3 23S A3tk 28y Choi(1994)9] AtolMe /u/-/e/-/7/
moje] o194 AAANE o187 PTe] ) AT HOR olSUHR] YTk Bk YA YL AAF
9 o]4] skjyo] vlEH E4 [ml, [n], [p], ] HEAA Uuist EHilth ol HeEHo Aol ARG ©of9 Fojulge) At

A= ¥ 49} 7t} o|& Qlsf thE ATZATE Uetiithar siAlstarat gk
A, 7] ALk ol4] A Feofu] o]FH FHarx
B 4 ohdxt 39 24 [m], [n], [n], (19 YHEK%) A2 ol FoHe T WEAE duls}t a} dofueA]
Table 4. Generalization of subject 3 in final consonants [m], [nl, AmEt O Ay, 59 [+ARA], [+ [-HR
[nl, [1(%) Al 473410l =3E 4 [ml, [n], [n], (19 oS I

Subject 3 Pre Post o] ggatairt.
m 33 80 oot 2 Aite FoWIZFE oA HaHRAS olge
n 33 93 BN oE Adox  gekiebh Qlltk= McReynoldset
; jg gg Bennett(1972)9] A2z} A3} E3 Keum(zoos)sq 84t
o AHE 7R HEEEA S $58

U5, Shin(1995)9] AR ofH ZV]Q 7}‘354&‘31] o]
Foju] o5 HatzAe o8t FeEdE Sl WA 3 92 5 shto] AL sl2Hoz Al TR 9E9S XEshe
o1 24 [ml, [nl, [n], [ 811 530l FHoIES & 5 AN gl o8 & gik= Avlelr AX|5IATt AT Lee(2011) ¢
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Appendix 1. Baseline test
71ZA 1 EZ 71 2ATI
s A= SO/ %) ik A= 5O/ x) s A= 8E3(0/ %)
1 = 1 Hct 1 1A=
2 = 2 Hdy 2 5=
3 =5 3 He 3 e
4 H 4 we 4 Ll
5 iy 5 = 5 5
6 He 6 Elas| 6 5
7 He 7 HiT] 7 55
8 = 8 £t 8 il
9 i 9 = 9 Hdf
10 W] 10 25 10 1=
11 =g 11 Lil=s 11 Es
12 Hoh 12 H|d 12 =
13 HE 13 HE 13 L=
14 =) 14 HE 14 =
15 e 15 = 15 By
16 H5 16 Cla=! 16 Hgh
17 o 17 B 17 BE
18 e 18 Bd 18 Het
19 HHE 19 ue 19 v
20 g 20 HE 20 =
2| /20 oz /20 g /20
8 2. Hisd e
Appendix 2. Auditory discrimination test
HE A= e HS A= ey Ho A= Ll
1 PT/YE 31 olg/o]g 61 o]l /o]d
2 PT/dE 32 ofgi/oIg 62 o]l /o]4
3 FT/¥= 33 o[g/o]y 63 o]og /o]
4 Aot/ It 34 55 64 S5/
5 Aot/ Ak 35 =5/ 65 5/
6 ot/ 9t 36 5/ 66 -3/8
7 =E/8H 37 og/og 67 ojj/od]
8 <8/5H 38 og/og 68 o9/0q]
9 SH/8H 39 og/og 69 09/o9]
10 TE/3E 40 ofgt/old 70 o1t/
11 /= 41 old/olg 71 ot/
12 L/ 42 olg/old 72 o1%/01%
13 A/ I 43 ok5/°ks 73 okZ/oks
14 A/ G 44 oF5/°N 74 ohZ/ohz
15 I/ 45 ok5/oks 75 oFg/ors
16 =t/8 46 od/oig 76 oA/
17 =oH/=t 47 oNd/oNd 77 oA/
18 S-St 48 ofg/od 78 L/
19 A 49 OF/F 79 0F/%
20 =5/ E5 50 F/F 80 F/%
21 SF/SF 51 °2F/%F 81 °Z/%
22 dE/d= 52 ol5/°l5 82 o}%/o1&
23 /9= 53 olE/% 83 o5/l
24 JE/F= 54 ol5/°ts 84 o1g/°1&
25 oddl/3d 55 obg /o3 85 oFd/otd
26 e/ 4H 56 ofd/otg 86 oFl/ord
27 gd/3d 57 opg/org 87 oFd/otg
28 Yot/ gk 58 og/ogt 88 ogt/o%
29 Ht/ At 59 ogt/og 89 o9/o%
30 Bt/ Pk 60 og/ot 90 o%/o%

wd A g (. /90)x100 =

%
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Appendix 3. Auditory identification test

WS A= Llasy iked A= Ll ik A= Llasy iked A= H
1 e 16 & 31 g 46 o]y
2 oot 17 Act 32 °%F 47 o0f
3 q= 18 2t 33 og 48 S
4 gd 19 4 34 olg 49 ot
5 Ah 20 Rilss 35 ° 50 oks
6 g= 21 olg 36 g 51 o<
7 3 22 5 37 5 52 °F
8 Y= 23 5 38 oy 53 o9
9 g 24 oty 39 ohg 54 ol
10 d 25 oNF 40 o 55 ooF
11 & 26 ol 41 o] 56 SIRY
12 5 27 oF 42 s 57 &
13 =4 28 ols 43 ol% 58 o9
14 ST 29 ol 44 ot 59 ot
15 Yt 30 ol 45 ohg 60 o

A At - ( /60)x100 = %
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