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The effect of articulation therapy using visual phonics to improve the
speech intelligibility and vowel space of children with impaired hearing

A8 ol & TN A
Shim, Hee-Jeong - Lee, Hyo-Joo - Seo, Chang-Won

Abstract

The purpose of this study was to investigate the effect of articulatory intervention using visual phonics to improve the
speech intelligibility of children with impaired hearing. The subjects of the study were five hearing impaired children. As
per the results of the UTAP articulation tests, five phonemes with the most frequent errors were selected for each child and
a total of 10 sessions were provided. The methodology involved analyzing vowel space and related measures (vowel space
area, vowel articulatory index, formant centralization ratio, and F2i/F2u ratio) before and after the visual phonics
intervention. After the articulation intervention, every child's speech intelligibility improved, their vowel space area was
widened, the FCR value decreased, and the F2ratio value increased. These results show that the use of visual phonics
through symbolic images and hand clues has a positive effect in terms of improving the speech intelligibility of children
with impaired hearing.
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ﬁ'—l— = 1
£ 94.00(SD 5.47)01 % 2.1, FA| ¥ 98.00(SD 4.47) =, TA| F
<= R I TH<Table 5>).

o
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k
N
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i,
0,
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5. FA AT A= v
Table 5. Comparison of the PCV

Pre- Post-

R U-TAP U-TAP
KTK 90.00 100.00
PJH 100.00 100.00

LJY 90.00 90.00

JDM 100.00 100.00
LMW 90.00 100.00

PCV, percentage of correct vowel(:2 =73 & =)

HFAoYAS 483 2554 & 28l okso B
S W X|= JEE A E A Fl/oh(Z=-2.023, p<.05), F2/
O)/(Z=-2.023, p<.05), F/1/(Z=-2.023, p<.05) T2 APH-ALSol &

AR o7 Fo3t o] 2 B o, 1 99 S ghell M= 2to)
= Hwo|x| kbt T VSA(Z=-2.023, p<.05)2} FCR(Z=-2.023,
P<.05), F2ratio(Z=-2.023, p<.05)°] 23+ APA-ARSol] th 3t 2}o]=
SAROE FEFR oL, VAL #h2 Abolg Holx] Attt
(7=-535, p>.05). ol A ¥ B3] WAo] Yolxu, &
9] 3t FolEQlon, 5L} ol AL o)
stet v T A8 83 2554 A5l tigt 7B A
U A5E NS #9717 A= <Table 6> At

6. 253 VT B3 SAA

Table 6. Vowel space measures before and after visual phonics intervention

Variables Mean+SD VA p-value
P 920.67+49.69 .
Fi/ol P(::t 980.41+36.59 2023 043
.19+108.
.02+41. *
P 2,398.20+212.13 .
E2/°l/ P;:t 2:592.02i155.41 2023 043
AR i B
19+ ) .
P 3,732.39+200.50
VAL P;:t 3,613.38+178.12 1753 080
.68+133. .
R TREE T R B
T2+, .
F2ratio }f;:t i;i;g 2.023 043
" p<.05.

VSA, vowel space area; VAL vowel articulatory index; FCR, formant
centralization ratio; F2ratio, F2i/F2u ratio.

= Flratio®} 213+ 8-S ¥ © H(SI-F2ratio, p=-.800,
p<.05), 71 28] SRS Fs S HolA ko, =
2 A BAFE HATKSI-VSA, p=700, p>.05; SI-VAI, p=-.700,
p>.05; SI-FCR, p=-.700, p>.05).
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Table 7. Corelation between speech intelligibility and vowel space measures

. Pre
Variables VSA VAI FCR F2ratio
Pre-SI 800 ~700 ~.800 800
. Post
Variables VSA VAI FCR Fratio
Post-SI 700 ~700 ~700 900
* p<.05.

VSA, vowel space area; VAI, vowel articulatory index; FCR, formant
centralization ratio; F2ratio, F2i/F2u ratio.
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Appendix 1. Intervention program using visual phonics

T B A 5E dx
EAEA AR ATARG: & A3 £
FAA S | FA% TS WE Aol e 24 A5 #2242
ﬂ%ﬂiﬁgﬂﬁﬁéqlaﬁmﬂﬁ%m
AR | AR eE B U-TAPS AH83 2§37 A Hol 57 227
BEgA 1] dat A A B8 S
FA1 | BESE1FA SAHEES L), TRV ETE ST v FAn A
A58 BEol A A
SRS 20 g vl agd s &8 FA - SYEAE7] B AN A
A2 EETL2TA SAHEESD), BESAV X3 2 v Fdad & 72 A Al glol, RES
B8N 5E Gt TA AA 27 AR SAEA Al
2R 30 @ mFAgY A~ 8§ ) - NIEASARA GRS X
FA3 | BESE3IFA SRR ESA), BESATHEFE 9, v vk A 2 57l dof 2/ A
347158 BE3Hel A A4 A AE f 5, ) 545 35
B NEHES §E, J2S
B RS 40 )3t 0] FATI A B8 ZA g Aam N 2
FA4 | HESE4FA FACTET D), FESA7L 2 g, 0 Sy i SN
}4) 7] 52 sFg-ahe] =) Al A - W4 SAEES AT 2T
34715 S geetel A IR/ARRM F DT 2 3
B3G50 gk u| FA v 2 B8 A 715 AN F, A0S E
A5 EREEL5 A SAHFE L), FEFAVETE 8, v Fday A 3 BEGLY S 9x U
387155 &Eate] TA AA H]—\ﬂ A7), ) 388 w2
EEE2 10 Ush v FAs g~ G§ FA) 92 Agngon, 243
FA6 | HEEE1FA TAHEES L), FESA7L EHE 2, v F a4 Foll 384 2 27
$A71 55 Feskel A AA - FAEASADACI 2N 5
- - — A A 2 78 9 AR 252
B384 20 el Il 2 98 F T P et
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Appendix 2. Korean visual phonics ver. 1.0: consonant explainable chart
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2x(1.0) A& AHE

RE3 o) HF

P 2+(1.3) FA 7S A E
Appendix 3. Korean visual phonics ver. 1.3: written symbol chart
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Appendix 4. Example of visual phonics
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