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Purpose : The purpose of this study was to examine the development of speech production Correspondence : Ji-Wan Ha, PhD
as children age by conducting a short-term, longitudinal study of typical 4 and 5 year old E-mail : jw-ha@daegu.ac.kr
children. The authors examined the development of speech production with age and

group shifts in consonant accuracy and compared the speech production characteristics of ~Received : September 15, 2023

children with group shifts.

Revision revised : October 06, 2023

Methods: The word-level test of UTAP2 was administered to 37 children aged 4 and 5 to  Accepted : October 31, 2023
analyze speech sound development through analysis of consonant accuracy, revision

accuracy, and error rate by error type.

ORCID

Results: First, the target group of children showed significant gains in both consonant Mi Jin Kim

accuracy and revised consonant accuracy at 11 months. Second, there were somewhat https://orcid.org/0000-0002-2151-6167
different grouping and movement patterns between the two metrics when categorized into  Ji-Wan Ha

normal, suspected, and stuttering groups based on consonant accuracy and revised consonant  https://orcid.org/0000-0002-1191-791X
accuracy. Third, there was a significant decrease in substitution and omission errors after

11 months, while there was no difference in distortion and addition errors. Fourth, all

errors except distortion decreased in both upwardly mobile and downwardly mobile children,

and we observed some cases where group classification varied by distortion treatment.

Conclusions: Even after children have stabilized their speech by age 4, there is still a

chance for speech sounds to develop. Therefore, it is important to continue monitoring

speech production until around school age. If distortions are close to the target speech

sound, it is unlikely that they will be corrected by growth alone and therapeutic

intervention may be necessary. As a result, treatment of distortion errors should be

considered, even if the impact on communication is minimal.
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Table 1. Participants’ characteristics

First evaluation Second evaluation

M SD M SD
Female 23 56.35 7.15  67.48 7.22
Age Male 14 52.79 589  63.93 5.81
Total 37 55.00 6.84  66.14 6.86
REVT-r 37 5332 1023 64.68 1027

Note. Second evaluation=11 months after the first evaluation;
REVT-r=Receptive & Expressive Vocabulary Test-receptive (Kim
et al., 2009).
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PCC9 7§ PCC-R ZF BAHOE |3t Aozt Tt
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Table 2. PCC and PCC-R between the first and second evaluation

First evaluation Second evaluation

M (SD) M (SD)
PCC 90.32 (9.23) 94.37 (7.64) -5.65"
PCC-R 92.68 (8.74) 96.96 (6.39) -5.10"

Note. PCC=percentage of consonants correct; PCC-R=percentage
of consonants correct-revise.

“pC.001
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First Second
evaluation evaluation
TD TD

N=26 25 ////” N=26

B p B
N=6 - N=4
X////
T
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PCC

First Second
evaluation evaluation
TD TD
N=30 30 N=32

B _— U /
N=2 T / V=1
\/< /
- 1 _— T
SSD 1 3 SSD
N=5 N=4
PCC-R

Note. SSD=speech sound disorder; B=borderline; TD=typically developing.
Figure 1. Group movement of subjects based on PCC and PCC-R
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Table 3. Error rates by error types between the first and second
evaluation

First Second
evaluation  evaluation df ¢
M (SD) M (SD)
o 52.09 22.64
Substitution (30.79) (34.96) 36 4.13
) ) 33.08 35.43 _
Error Distortion (32.36) (44.10) 36 .46
type - 14.70 3.69
Omission (18.30) (9.52) 36 352
. 13 .00
Addition ) ( .00 36 1.00

"p¢.001
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538 AR A Q7= 10304 53R Ao of
Fe= 1304 232 F7P°}%E}.
Table 4. Error types in upgrade children by PCC
A B C

Error type B TD SSD B SSD B

El E2 El E2 El E2
Substitution 1 0 12 10 16 5
Distortion 5 3 1 2
Omission 5 2 10 5

Note. SSD=speech sound disorder; B=borderline; TD=typically
developing: El=first evaluation; E2=second evaluation; A=children
A; B=children B; C=children C.

oA 22} ‘AAF Aoz o]=3dl &
*1 2% ‘gule] Mo @@ olZ3l 88 T iKE udd & 37

% 219 ofgulo] A}gF o|%3t 74 o% ZRIFI:. o] {3
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Table 5. Error types in upgrade children by PCC-R

D C
Error type B TD SSD TD
181l E2 gl E2
Substitution 13 4 16
Distortion 6 7 1 2
Omission 2 1 10 5
Addition 1 0

Note. SSD=speech sound disorder; B=borderline; TD=typically
developing; El=first evaluation; E2=second evaluation; D=

children D; C=children C.
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Table 6. Error types in downgrade children by PCC
E F G H

Error type TD B B SD B SSD B SSD
E1 E2 El1 E2 E1 E2 E1 E2

Substitution 13 4 6
Distortion 5 5 6 7 3 9
Omission 2 1

Addition 1 0

Note. SSD=speech sound disorder; B=Borderline; TD=typically
developing: El=first evaluation: E2=second evaluation: E=children
E; F=children F: G=children G; H=children H.

PCC-R 7I&2& 3% of& 799 oks2 "4l HdolA
A dhEgel AdoR oledt {3t SR F 37
199} okl 3t ofgst A= AU o] F] &
€ °oFsY &F §39 HEE Table 73 2t [ o}59 &5
BE AMEE A oF= 1A 263, 244 1532 2
S A 2= 10904 1912 ZASIAT 3] g2 2
75 Holi gt

Qo o

B o

Table 7. Error types in the downgrade children by PCC-R

I

Error type B SSD
Bl 2

Substitution 26 15

Omission 10 1

Note. B=borderline; SSD=speech sound disorder; El=first
evaluation; E2=second evaluation; I=children I.
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Appendix 1. Phonological error patterns used in this study
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Appendix 2. Phonological error patterns in upgrade children by PCC
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Appendix 3. Phonological error patterns in downgrade children by PCC
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