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Abstract

This study aimed to investigate regional differences in the development of speech production in Korean children. A total of
619 children aged 2 to 7 years from the Jeolla, Seoul/Gyeonggi, Chungcheong, and Gyeongsang areas were included in
this study. The subjects were assessed with the UTAP2 word-level test. In PWC, PMLU, and PWP, the performance was
significantly lower in Gyeongsang at 2 years 11 months and in Jeolla and Chungcheong at 3 years 5 months than in
Seoul/Gyeonggi. The total PCC of Gyeongsang and Chungcheong and UTAP PCC of Chungcheong were significantly
lower at 2 years 11 months compared with those of Seoul/Gyeonggi, while Jeolla and Chungcheong showed significantly
lower total PCC and UTAP PCC than Seoul/Gyeonggi at 3 years 5 months. However, no regional difference was observed
in any indicators after the age of 3 years 6 months. These results suggest that there are regional differences in the ability to
produce speech sounds at a very young age, and that the differences can be explained by the differences between
Seoul/Gyeonggi and the other provinces rather than by the individual characteristics of specific regions.
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Table 1. Number of participants by region

Region N (%)
Jeolla (JL) 159 (25.65)
Seoul / Gyeonggi (SG) 165 (26.77)
Chungcheong (CC) 149 (24.03)
Gyeongsang (GS) 146 (23.55)
Total 619 (100)
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Table 2. Age and gender of participants

Age (yr;mo) Male Female Total

2;6-2;11 33 32 65
3;0-3;5 28 33 61
3;6-3;11 29 32 61
4,0-4;5 38 43 81
4;6-4;11 37 35 72
5;0-5;11 60 74 134
6;0-6;11 46 47 93
7,0-7;11 26 26 52

Total 297 322 619
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Table 3. Descriptive Statistic Results of PWC by region and age

ers 2;6— | 3;0— | 3;6— | 4;,0— | 4;,6— |5,0— | 6;0—| 7,0— Total

2;11( 3;5 |3;11| 4,5 |4;11|5;11 | 6511 | 7;11
M| 48 | 48 | .75 | .76 | .74 | 94 | 98 | 1.00| .76
JL [SD| .25 | .22 | .23 .19 | .20 | .10 | .04 | .00 | .25
N| 21 18 16 | 23 18 | 42 12 8 158
M| .55 ] .65 | .68 |.77 | .81 | 94 | 99 | .99 | .84
SG |SD| .24 | .20 | .20 | .17 | 22 | .08 | .03 | .02 | .21
N| 13|16 |13 |19 | 19 | 37 | 32 | 17 | 166
M| .39 | .55 | .83 |.80 | .87 | .92 | 98 | .99 | .81
GS |SD| .16 | .15 | .12 | .21 | .14 | .07 | .03 | .02 | .22
N| 13|16 | 13 | 19 | 27 | 24 | 19 | 15 | 146
M| 44 | 47 | 63 | .79 | .79 | 94 | 98 | .99 | .79
CC |SD| .25 | 26 | .23 | .17 | .17 | .10 | .03 | .03 | .26
N| 18 | 13 | 11 18 | 17 | 30 | 30 | 12 | 149
M| 46 | 54 | .73 | .78 | .81 | 94 | 98 | .99 | .80
Total| SD| .23 | .22 | .21 | .18 | .18 | .09 | .03 | .02 | .24
N| 65| 61 | 61 | 81 | 72 |134| 93 | 52 | 619
PWC, proportion of whole-word correctness; JL, Jeolla; SG, Seoul &
Gyeonggi; GS, Gyeongsang; CC, Chungcheong.

o] WA AF(E 4), A E Zo|7} FeJekA] kot
(F=2.463, p>.05), AAH 2}o](F=109.246, p<.001)$} x|} = A
B9 AT A-GBINF=1.667, p<05)7} oI35t A%E 2}
of thgk AR AT, 24 R 34 NS o] % AR
BEoL 7] 31 34 F0k, 44 29 44 305 6, 74 A
Aeka zbz} frol 8k 2Fo] S B THp<.001). Wb PWCE 241

l-‘f_E] 5/\1]7]].;<] ;(]_/-:x% o7 1:”—1;]—-3]._‘:. UL_/J’\_E] %Q x]g_oc][_%
o ek é&i&‘%ﬁ ol st AFF37 A7, 24] SRk A
E AT A7 R, 34 2tA e detest 2P 20
Mg 711t WC7} FEHA SEATHp<.05).
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4. 72 g 12 pWC o] AW A 77}
Table 4. Two-way ANOVA results of PWC by region and age

Type III M
Source | Sumof | df F Sig. | Post-hoc
Square
Squares
Corrected
Model 20.467(a) | 31 .660 | 27.379 [.000
Intercept | 326.239 | 1 |326.239|13,528.683|.000
Region 178 3 .059 2463 |.062
A B<
C,D,E,F,
. G, H
Age 18.441| 7 2.634 | 109.246 " |.000 )
E<
F,G H
A”
Regionx x GS<SG
age 844 | 21 .040 | 1.667 .032 B: " IL, CC
<SG
Error 14.155 | 588 .024
Total 433.379 | 620
Corrected | 34 623 | 619
total
A=2;6-2;11, B=3,;0-3;5, C=3;6-3;11, D=4;0-4;5, E=4;6-4;11,

F=5;0-, G=6;0-6;11, H=7;0-7;11.

"p<05, “p<.01, ""p<.001.

PWC, proportion of whole-word correctness; JL, Jeolla; SG,
Seoul & Gyeonggi; GS, Gyeongsang; CC, Chungcheong.

o] 4l A A H PMLU Bl

o] F7}e4=E FF PMLUZ} SEE QT A gEw s
o} T L27F 24 Fbell A v A ool Bl s PMLU
7H A A 0 2 YA 5).

5. 449 5 A%EPMLU 7| &5A A3
Table 5. Descriptive Statistic Results of PMLU by region and age

2;6— | 3;0— | 3;6— | 4;,0— | 4;,6—|5;0— | 6;0— | 7;0—
2;11 | 3;5 [3;11 | 45 [4;11 [5:11 | 6511 | 7511
M |[7.34|7.4418.10|8.13 | 8.14 | 8.49 | 8.53 | 8.57 | 8.09
JL [SD| .80 | .62 | .57 | 39 | 36 | .20 | .07 | .00 | .62
N|21 | 18 |16 [ 23 | 18 | 43 | 12 | 8 | 158
M |[7.67|8.01[8.01|8.18|7.87|8.47|8.54|8.55|8.25
SG|SD| .62 | 45 | 42 | 38 |1.72| .14 | .06 | .03 | .70
N| 13|16 | 13 [ 19 | 19 | 37 | 32 | 17 | 166
M |[7.15|7.66 | 8.30 | 8.22 | 8.34 | 8.45 | 8.55 | 8.56 | 8.21
GS|SD| .52 | 40 | 20 | 49 | 31 | .14 | .04 | .02 | .52
N[ 13|16 | 13 |19 | 27 |24 | 19 | 15 | 146
M |[7.19|7.41|7.89|820|8.21|848|8.58|8.55|8.15
CC|SD| 95| .72 | .52 | 39| 35| .15 | .19 | .03 | .67
N| 18 | 13 | 11 [ 18 | 17 | 30 | 30 | 12 | 149
M |[7.33|7.63|8.08|8.18|8.16|8.48|8.55|8.56|8.17
SD| .77 | .59 | 46 | 41 | 88 | .16 | .12 | .03 | .64
N| 65| 61 | 61 | 8 | 72 |134| 93 | 52 | 619

PMLU, phonological mean length of utterance; JL, Jeolla; SG, Seoul
& Gyeonggi; GS, Gyeongsang; CC, Chungcheong.

Reg Total

Tota

ol ] AHGE 6), 1|28 Hol = FelakA ekgkort

(F=1.249, p>.05), %" =}o](F=54.882, p<.001)9} 213} A%

o) &AL I 667, p<05)= Sl A Hfo]o]
gk ALA A AT 204 Rk 34 2N o) F AR B
0 34 Fuk, 44 2k 9 48] TR 5, 6, 74 ek} fo) 5

N
]I

o] 5 HATHp<.001). &, PMLU 38t 24 TRERE] SA702]
X]a“* o7 whdshs UaikE ARYS & Ak Aol
bk ael] thgh AFAA A3t 24 FRbeA =
ﬁo*c}FJ} *1% 71 B, 34| koAM= detieel S =7 A
=7

715t R o] sk Waa & < U THp<.05).

F6 A B A%EPMLU o| A FEA 27
Table 6. Two-way ANOVA results of PMLU by region and age

Type III M
Source | Sumof | df F Sig. | Post-hoc
Square
Squares
Corrected
Model 108.470 (a)| 31 3.499| 14.533 |.000
Intercept |35,706.824| 1 |35,706.824|148,302.058|.000
Region 902| 3 3010 1.249 |.291
A, B<C,
. D,E F,G H
Age 92.498| 7 13.214| 54.882 |.000 ’W’C’g’
E<F,G,H
IND
Region” GS<SG
ef;’ 8.999| 21 429| 1.780° |.018| B:"IL,
& ce<
SG
Error 141.573| 588 241
Total |41,684.704| 620
Corrected | 5 0u3| 619
total
A=2;6-2;11, B=3,0-3;5, C=3;6-3;11, D=4;0-4;5, E=4;6—4;11,

F=5,0-, G=6,0-6;11, H=7;0-7;11.

"p<05, “p<.01, ""p<.001.

PMLU, phonological mean length of utterance; JL, Jeolla; SG,
Seoul & Gyeonggi; GS, Gyeongsang; CC, Chungcheong.

3.3. 749 9l A whd PWP vl

Ago] oA WA 3t PWP FESH 5&%5131
A A&77] A<do] A0
Al ZRHE = Aol & x}om Aesd T3l .

ol dwiEHE A AINRE 8). | o] up2 20| (F=4.036, p<.
A of] wh-2 2}o](F=86.368, p<.001) Yl %] ]} A o] 4
B IH(F=.083, p<01)7} B kit Aol tish AL
A} Aol daglo]l Aetert A&7t Fago
A Wolx| = 2 o7 e THp<.01). A7 ol thk A}
A3} 24| $HEY 34 2N o] F A A B
A ZHE 44 FHEE 5, 6, TA19 -8 Aol &
A7 Aol gt A=A 7, 24 WPOM%
A&7 8T, 34 Zibell A= Aetegl FHETFA
o} el o] 2] kA W 5l th(p<.05).
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Table 7. Descriptive Statistic Results of PWP by region and age

¥ 9. A 93} A Total PCC 71 EFA A
Table 9. Descriptive Statistic Results of Total PCC by region

and age group
Reg 2;6— | 3;0— | 3;,6— | 4;0— | 4,6— |5;0— | 6;0— | 7,0— Total
2,11 | 355 [ 3511 ] 455 | 4511|5511 | 6511 | 7511 2;6— | 3;0— | 3;6— | 4,0~ | 4;6— |5;0— |6;0—| 7;0—

M| .86 | 87 | 95| 95| 95| .99 | .99 |1.00| .94 R 2,11 3;5 | 3;11 | 4;5 | 411|511 |6;11] 7;11 Total
JL |SD| .09 | .07 | .07 | .05 | .04 | .02 | .01 | .00 | .07 M | 73.75 | 74.47 | 89.29 | 89.92 | 89.48 | 97.87{99.11{100.00 | 89.27

N | 21 18 | 16 | 23 | 18 | 43 | 12 8 | 159 JL | SD|15.82|12.93|11.98 | 8.45| 895| 3.71| 1.56| .00 |13.27

M| 90 | 93| .94 | 95| .96 | .99 |1.00 | 1.00| .96 N| 21 18 16 | 23 18 | 43 | 12 8 159
SG|SD| .07 | .05 | .05 | .04 | .04 | .02 | .01 | .00 | .04 M | 80.69 | 85.56 | 88.00 | 90.93 | 92.94 | 97.93 {99.50| 99.56 |93.71

N| 13 16 | 13 | 19 | 19 | 37 | 32 | 17 | 166 SG|SD|12.52| 9.83| 9.22| 841 | 9.63| 2.83| 1.15| .76 | 9.14

M| 83 | 89| 97 | 96 | .97 | .99 |1.00 | 1.00| .96 N| 13 16 13 19 19 37 | 32 17 166
GS|SD| .06 | .05 | .02 | .06 | .04 | .02 | .01 | .00 | .06 M | 69.80 | 79.39 | 93.45 | 91.71 | 94.80 | 97.34 {99.44| 99.79 |91.90

N[ 13 |16 | 13 | 19 | 27 | 24 | 19 | 15 | 146 GS| SD| 9.62| 9.75| 4771034 | 6.75| 249 1.14| .60 |11.12

M| 84 | 86| .92 | 96 | .96 | .99 |1.00 | 1.00| .95 N| 13 16 13 19 27 24 | 19 15 146
CC|SD| .11 | .08 | .06 | .05 | .04 | .02 | .01 | .00 | .08 M | 71.33|72.79 | 84.24 | 91.49 | 91.36 | 97.87{99.38| 99.56 |90.33

N| 18 | 13 | 11 18 | 17 | 30 | 30 | 12 | 149 CC|SD|18.10|16.37 | 10.85| 6.92| 8.13| 3.46| 1.05| .84 |[13.87
T M| 85| 89 | .94 | 95| 96 | .99 | 1.00 | 1.00| 1.11 N| 18 13 11 18 17 30 | 29 12 148
acl’t SD| .09 | .07 | .05 | .05 | .05 | .02 | .01 | .00 |3.89 M | 73.68 | 78.19 | 88.95 | 90.95 | 92.46 | 97.79 {99.40| 99.69 |91.34

N| 65| 61 | 61 | 81 | 72 | 134 | 93 | 52 | 619 Totall SD| 15.05|12.98 | 9.95| 849 | 837| 3.20| 1.16] .68 |12.04

PWP, proportion of whole-word proximity; JL, Jeolla; SG, Seoul &
Gyeonggi; GS, Gyeongsang; CC, Chungcheong.

8. A

o ul o

Hehd pWP o) sk Ay

1R w
Table 8. Two-way ANOVA results of PWP by region and age group
Type 111 M
Source | Sum of | df F Sig  Post-hoc
Square
Squares
Corrected | 1.446
Model @) 31 | .047 22.368 .0
Intercept [487.005| 1 [487.005 (233,569.493.00|
Region | .025 | 3 | .008 4036 |00 T IJL<SG
"A<B, C, D, E,
F,G H
"B<C,D,E,F,
Age 1261 | 7 .180 86.368 |.0 G.H
*C, D, E<F, G,
H
Regionx A: " GS<SG
age 083 | 21 | .004 1.902 |.00 B JL. CC<SG
Error 1.222 588 67.362
Total |566.146| 620
Corrected 2668 |619
total
A=2;6-2;11, B=3;0-3;5, C=3;6-3;11, D=4;0-4;5, E=4;64;11,

F=5;0-, G=6;0-6;11, H=7;0-7;11.
"p<05, “p<.01, "' p<.001.

PWP, proportion of whole-word proximity; JL, Jeolla; SG, Seoul &
Gyeonggi; GS, Gyeongsang; CC, Chungcheong.

34. 79 2 AH %

A1} 34 Fobel o] 27 1o 2o 7} LpERA]

62

7ehE Total PCC 9} UTAP PCC 2 3}
= 33t Total PCCE} UTAP PCC7} 339 <)

10). Total PCC2} UTAP PCC B 241 $-Hbof| 3= A
277 A9o] G AGERT 53] whort), 34 ks
3

A3k

o},

N| 65 61 61 81 72 | 134 | 93 52 619
PCC, percentage of consonants correct; JL, Jeolla; SG, Seoul &
Gyeonggi; GS, Gyeongsang; CC, Chungcheong.

3 10. A Y AR FDE UTAP PCC 7| &84 A%
Table 10. Descriptive Statistic Results of UTAP PCC by region and age

2;6— | 3;0— | 3;6— | 4;,0— | 4;,6— |5;0— | 6;0—| 7;0—
2,11 | 3;5 [ 3;11 | 4,5 | 411|511 | 6;11 | 7;11
M|74.80|75.11]90.11|89.58|89.81|98.06|99.13[100.00|89.61
JL| SD|16.47[11.29]10.42| 9.46| 9.29| 3.65| 1.88| .00 [12.99
N| 21 18 16 | 23 18 | 43 12 8 159
M|81.25|83.59(86.86(91.01{92.64|98.14|99.61[99.76|93.54
SG| SD|11.97| 9.83| 9.82| 7.67| 9.97| 2.59| 1.23| .69 | 9.33
N| 13 16 13 19 19 | 37 | 32 17 | 166
M| 73.72|82.03]94.71]92.00|95.29(98.09|99.78 |99.58|92.92
GS| SD| 7.58| 8.40| 4.78| 9.60| 6.19| 2.67| .96 | 1.17| 9.82
N| 13 16 | 13 19 | 27 | 24 19 15 | 146
M|71.87|73.40(84.09(92.13|92.03|97.50{99.3899.31|90.56
CC| SD[16.75|17.06[12.47| 6.09| 8.66| 4.11| 1.24| 1.36|13.64
N| 18 13 11 18 17 30 30 12 | 149
M|75.06|78.67[89.19(91.09{92.77|97.96|99.51[99.64|91.67
Tota] SD| 14.42(12.26/10.17| 8.33| 8.51| 3.32| 1.28| .99 [11.66
N| 65 | 61 61 81 72 | 134 | 93 | 52 | 619
UTAP, urimal test of articulation and phonology; PCC, percentage
of consonants correct; JL, Jeolla; SG, Seoul & Gyeonggi; GS,
Gyeongsang; CC, Chungcheong.

Reg] Total

Total PCCell gt o] A eEA] Ay}, X E x}o](F=4.69,
p<01), A= 2}0)|(F7=93.504, p<.001), A3} AH ) 4528
HIF=1.912, p<01)7} B5F F- kA Tk Aol th &k A4
A detesl SHE7E AR 7B o] folaA g
A X Hp<.05). APl sk A4 A, 24 $Hk 34 =
e o] % AR A wF el 34 Tk 44 2L 44 T2 5
6, 7419} 213 2Fo] 5 BATHp<.05). A3} A7 o) A5 28
Aol tiet AR A 2, 24 TR M= AR SR
ME771 5, 34 2R A= At S =7 A7) 1
T} PCC7} 2] 1A Bol S thp<.05; 13 1).

B

-
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Total PCC

*<.05

*<.05

2;6-2,11  3;,0-3;5 3;6-3;11 4,0-45 4,6-4,11 5,0-511 6;0-6;,11 7;0-7;11
H)L BSG mGS mCC
33 1. A9 2 A% Total PCC
Figure 1. Total PCC by region and age

PCC, percentage of consonants correct; JL, Jeolla; SG, Seoul &
Gyeonggi; GS, Gyeongsang; CC, Chungcheong.

UTAP PCCel| Wit o] W=t AT} Total PCCSF 719
frabstalch detesl FHEF A 718 o] f9]
Al "ol o, 24 FukT} 34 ZHEE 44 Zuk o] F A 5,
34 F4L, 44 Z0E 44 $ t&% Al o] % A-E -2l gk 2po]
= Bthp<05). A3} Aol gt AR5 A, 24] St
M= FAHETF AL D‘r 3A] el A= M etee) 23
E7F A&7 7)1 Kt PCC7F -0 HAl ol Sl thp<.05; 19 2).

UTAP PCC

100

<05 *<.05

80

60

40

20

2:6-211 3:0-35 3:6-311 40-45 46-411 50-511 6,0-611 7,0-7,11
HJL mSG mGS mCC
2. A 2 A%E UTAP PCC
Figure 2. UTAP PCC by region and age

UTAP, urimal test of articulation and phonology; PCC, percentage of
consonants correct.
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