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Abstract

A speech processing model based on a psycholinguistic approach can identify the specific speech processing deficits of
children with speech sound disorders (SSDs) through various pathways. In most cases, the cause of the speech problem
with SSD children is unknown, so it is important to identify the underlying strengths and weaknesses for individualized
intervention. In addition, because the native language deficits can also affect foreign language production, it is necessary to
examine speech processing abilities between the two languages. This study is a preliminary study to develop a
Korean-English speech processing task system. Speech production task and speech processing task (DT, PRT, NRT) were
conducted both in Korean and English on 10 children with SSD and 20 normal children (NSA). As a result, the SSD group
showed significantly lower production ability than the NSA group in both languages. As a result of the speech processing
task, there was no significant difference in the discrimination task (DT), while there was a significant difference between
language types in the phonological representation task (PRT) and between language types and groups in the nonword
repetition task (NRT). The results of this study confirmed that children's native language and foreign language processing
skills may be different, and that the sub-tasks of speech processing system should be further subdivided.
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Table 1. Descriptive statistics on groups information and tests of
homogeneity between groups

SSD NSA t-value
Age (month) 67.00 (5.82) 69.70 (5.88) -385
PCC (%) 84.23 (11.74) 99.41 (2.17) | —4.054"
Receptive 63.80 (7.33) | 68.05(10.99) | —-1.102
vocabulary
Expressive 67.10 (6.35) | 70.40 (6.48) | -1.324
vocabulary
Nonverbal
o 98.10 (6.62) | 101.35(8.46) | —1.060
intelligence
English

26.00 (12.26) | 33.60 (12.68) | —-1.565
vocabulary

“p<.0l.

Values are presented as mean (SD).
SSD, speech sound disorder; NSA, normal speech acquisition; PCC,
percentage of correct consonant.
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Figure 1. Schematic representation of speech processing task
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Table 2. Descriptive statistics for Korean and
English PCC between groups

SSD (n=10) NSA (n=20)
Korean PCC 77.84 (18.58) 97.43 (2.83)
English PCC 70.88 (18.10) 84.85 (7.10)

Values are presented as mean (SD).
PCC, percentage of correct consonant; SSD, speech sound disorder;
NSA, normal speech acquisition.

Ak S| Aok AR 2 olelA A8 EEst o

sgko ] T qlojo A B5 SSD Fwho] NSA ol
G2 ASHEEE Btk Fuk 7 AT

H|3) o
Foll W= pCCel

oJgt o]k QU=A| Lolrr] flF EFFANA (mixed
ANOVA)E AAS o, 1 A3E ¥ 30 A|AISFTh

3. T4E ShAl o e EFHRAEA
Table 3. Analysis of mixed ANOVA for speech production task

Sum of daf Mean F
squares square
Between | Group |3,755.476 | 1 | 3,755.476 | 17.968°"
subjects Error 5,852.139 | 28 209.005
Language |1,272.249 | 1 | 1,272.249 |27.081""
Within 1 Group | 55500 | 1| 105300 | 2.241
subjects | language
Error | 1,315.409 | 28 46.979
p<.001.

FAREA A, Ak 3 FEIHF, 29=17.968, p<.001)$}F At
U dojFirel W FaEINF,, 6727.081, p<.001)= 2]}
O, A} AojE72) A AL A INEF 2572241, p>.05)
FrelakA] s
32. @ Ao FFol e EA Y 5 vlw Az
3.2.1. SSD S} NSA A k9] 3k2o] W go] pT

SSD A =H7} NSA Ak 7k gh=ro] 9 ¢Jof R IA|(DT)ell o
35S 19 20 2P ZE A AISHAT

100 87.92 91.87 8708 91.67

90
80
70
60
50
40
30
20
10

0

K-DT E-DT

mSSD mNSA

K-DT, Korean discrimination task; E-DT, English discrimination task;
SSD, speech sound disorder; NSA, normal speech acquisition.

22 F A9 7 SFo-gol WA sy
Figure 2. Result of Korean-English DT score between two groups

St=ro] DT ZHA| 4= SSD ek} NSA Zto] 717} 87.92
(SD=10.48), 91.877(SD=8.71)°]131 2™, Foo = SSD H
o] 87.0874(SD=12.49), NSA o] 91.677(SD=7.88)°] AT}
BARA @ur Ak 7F FEINF, 2=2.907, p>.05), ek ol &
FAIHF,, =398, p>.05), At} dlojFHFe]
T AreleHA skt

e
o T
A5 A %§_J+(F(1 2=.676, p>.05) 5
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3.2.2. SSDENSA He 3t &h=70] W o] PRT 3

T A 7 o] 9 Jo] SR EIA(PRT) ) v g
TS 77 30 AAISHATh $=1o) PRT %Al Ao, F
9] 3t=ro] FA| e 95.837(SD=5.89, SD=5.74) . % FU&}
Ak wbd gojold= SsSD Hwte] HEHSt 73.33%
(SD=10.24), NSA Fto] 75.427(SD=11.62)°. %, SSD Ftte]
T o] o wit

100 95.83 9583
90

80 7333 7542
70
60
50
40
30
20
10
0

K-PRT E-PRT

ESSD W NSA

K-PRT, Korean phonological representation task; E-PRT, English
phonological representation task; SSD, speech sound disorder; NSA,
normal speech acquisition.

393, % He 1 ol Yo] gemATtA F9Y
Figure 3. Result of Korean-English PRT score between two groups

3E 404 AATE e} o], ek o AofFirel whE Fa )
= ISR O (F129=78.533, p<.001), At 2+ FEINF 2=
179, p>.05) 9k Ak} AolF7-2] FE A g = b &
SFEHF 1 28185, p>.05).

4. SLH% BIA o D7 SRR
Table 4. Analysis of mixed ANOVA for PRT task

Sum of df Mean F
squares square
Between | Group 14.477 1 14.477 179
subjects |  Error 2,258.470 28 80.660
Language | 1,639.849 1 ]6,139.849 [78.533™"
Within | Group 14.477 1 14477 | 185
subjects | language
Error 2,189.097 28 78.182

¥

"p<.001.
PRT, phonological representation task.

3.2.3. SSDS} NSA H 2] 3t=o] W Jo] NRT =48

T A 7F ghee] W odo] vigtojukebdsly | ZHAI(NRT)ll
st FaEg 11 40 AAEHATh 1 A ¥ SSD ARk gk
o] NRT 4] H7+& 83.33%(SD=14.49), NSA oS- 87.00%
(SD=6.65)2.2 EFTE Fofoll A= SSD H k) NSA F o]
217} 56,007 (SD=14.12), 66.33%(SD=14.59)% & 531t} SSD
Hero] F ojela] BF o Wb g S Below, & Aok
B ol Aol A o vk S BT

100
90 8333 8700

80

0 66.33
50 56.00

50

40

30

20

10

0

K-NRT E-NRT
mSSD m NSA

K-NRT, Korean nonwored repetition task; E-NRT, English nonword
repetition task; SSD, speech sound disorder; NSA, normal speech
acquisition.

29 4. 3G 7 @5ol- o] nittolnebealy) Sae
Figure 4. Result of Korean-English NRT score between two groups

% 59 Zo], Ak 7+ FEINE 2974139, p<0.5), A &

Firel mE FaEIRE 128k QW (F125=51.831, p<0.01),
71(:]‘9_’34’ odoi%“‘?rﬂ %}ia' % 334’% ‘/]’E]'L]'X] %‘%q’(ﬂl,zsﬁ
1.000, p>.05).

5. Agojudslr| Ao v SR A
Table 5. Analysis of mixed ANOVA for NRT task

Sum of df Mean F
squares square
Between | Group 653.427 1 653.427 4.139"
subjects | Error | 4,420.094 | 28 157.860
Language | 7,680.640 1 |7,680.640 |51.831"
Within | Group |40 119 | 148.119 | 1.000
subjects | language
Error | 4,149.178 | 28 148.185

p< .05, " p< .001.
NRT, nonword repetition task.
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of obEo] Zh= gol AE ] o H &2 Brool A 9] of B el
HIE[ R & < Qlok 5, GOl ok 22 2l5o] k& A, Udwto}
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217 (Berti et al., 2020; Edwards et al., 2002; Hearnshaw et al.,
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