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Characteristics of 2 to 4 year old Korean children’s production of monophthongs and diphthongs
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Abstract

The purpose of this study is to investigate age-specific features of 2;1- to 4;1-year -olds’ production of monophthongs and
diphthongs through both auditory perceptual analysis and acoustic analysis. Test material included {vowel+‘da’}
consisting of 7 monophthongs and 10 diphthongs and meaningful words beginning with vowels. The percentage of correct
vowels was used for perceptual analysis and Praat(5.2.12) was used for acoustic analysis, analyzing variables related to
monophthongs and diphthongs. The results of this study are as follows: First, perceptual analysis showed that children
from an age group of 2;1 to 2;8 years showed significant difference in the accuracy level of both monophthongs and
diphthongs as compared to those aged 2;9 to 3;4 years and those aged 3;5 to 4;1 years. Second, the results of acoustic
analysis provided that formant (F1 and F2) of monophthong, in general, tended to decrease as age increased. In terms of F2
differentiation slope and regression slope, which were diphthong-related variables, the age group of 3;5 to 4;1 years showed

a large general slope change.
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Table 1. Subjects information classified by age groups (PRES score)
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G382 N FEEHAh Ne FEER2h N FEEHEAD
2;1-2;84] 28 28.21(1.85) 28.68(3.77) 34.14(5.82) 31.71(4.24)
2;9-3;44] 40 36.23(2.45) 38.58(8.31) 39.90(6.18) 39.55(6.56)
3;5-4;1 Al 34 44.03(2.75) 47.09(5.66) 44.59(3.99) 46.09(3.96)
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Table 2. List of tasks comprised of monophthongs and diphthongs
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Table 3. Detailed condition of formant setting
Vowels Maximum formant (Hz) Number of
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o1, ol 10,000 6
GRS | ok, o 8,000 6
8 6,000 &= 6,500 6
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o]F QF 6,000 5
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Table 4. Percent correct(%) of the correctly pronounced monophthongs
according to the age groups
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Y

2,1(228,§ L 100.00| 85.71| 96.43| 67.86| 85.71 | 57.14| 53.57
GRS 2:9-3;44]

+o} (40) 97.50{100.00{100.00 90.00| 87.50 | 92.50| 77.50
-85_4- K

3’5(;‘1; L 100.00{100.00{100.00| 94.12{97.06 | 91.18]91.18
1-2:8%

2,1(22é§ i 92.86| 85.71] 96.43| 75.00| 53.57 | 92.86| 78.57
ol Q34X

:] 1 2,9-3:44 97.50(100.00| 95.00| 95.00| 70.00 | 97.50| 90.00

= (40)

3;5-4;1A4

(34) 100.00{100.00{100.00{100.00| 73.53 {100.00| 88.24

Q% W ol e AARAR S Ak, (o
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Table 5. Percent correct(%) of the correctly pronounced diphthongs according to the age groups

A+ (35 ol of B o o s} El El] 9] 5]
_ . 2;1-2;84] (28) 46.43 67.86 42.86 42.86 42.86 53.57 28.57 39.29 46.43 53.57
ol TR &
}jﬂ— ' 2:9-3:441] (40) 82.50 95.00 80.00 75.00 77.50 90.00 60.00 77.50 90.00 62.50
3;5-4;14 (34) 88.24 97.06 79.41 73.53 85.29 91.18 67.65 67.65 91.18 79.41
o) 2;1-2;84 (28) 64.29 75.00 53.57 35.71 50.00 57.14 25.00 25.00 57.14 46.43
o
ey 2;9-3;44] (40) 87.50 90.00 80.00 70.00 77.50 95.00 67.50 47.50 82.50 75.00
E 2
3;5-4;14] (34) 88.24 85.29 70.59 85.29 64.71 85.29 61.76 47.06 91.18 70.59
3.2. A= (production) &1+ 2 0% Fhashs A eE vrER oL Utk
<E 6> A AxSH (AR gvh o t$HFL, F29] 3 13} AEEE (DES+oh ol tiel AP Al Jis SsHETE
EFUAT GRS ETUEFLF)E AF0] SMR5S oy BRSO FIT R, F ) GRS Alele] gig f2e)s e
5 EEUFE & A AR S AABIATH<E 7>).

o AFE Az (GES+Hol 3 FI, F2 P37 £FH1 4
Table 6. Mean and standard deviation of the F1 & F2 of the correctly

pronounced {monophthong+’da’} according to the age groups

BOERT

Al gk
Table 7. One-way ANOVA for the acoustic parameters (F1, F2, & Euclidean

¥HE Sk N B (EE A ‘ e .
212:84] 27 1.174.41(£239.48) distance) of correctly pronounced {monophthong+‘da’} according to the age
F1_o} 2:9-3;44] 40 1,195.50(+156.45) groups
3;5-4;14) 34 1,167.09(193.50) RS A4 Fvalue | 985
2;1-2;84 27 2,067.96(+258.63) ¥2 of 5 3750 07
F2 o} 2;9-3;44 40 1,998.48(+186.87) xS =
3:5-4,14] 34 1,909.65(:241.60) FLol 2 4933 009
F1_o] 2:9-3;44] 39 468.10(+78.39) /®] 2/ Buclid 2 3.324" 042
3;5-4; 141 34 423.03(£61.76) " p<.05,” p<.01
2;1-2;84 28 3,544.54(+234.93)
F2 ©] 2;9-3;44] 39 3,486.87(+320.51)
3:5.4:14] 34 3,471.53(£270.87) 774 Az}, F2 /oW, F1_/°]/, /9l-2/ Euclid, /21-2/ Euclid®ll A
. 2;1—2;8/‘1} 17 503.41(+59.22) 23t 2o (p<.05)2 HA L, R W Fo) 8k 2o 7} ¢l
F1_$ 2;9-3;44 37 513.73(£73.63) OIS N ALEAR Ay oL/ R
35410 > 185.53(284.77) ATHEE 7). AF577E A3, F2 /ol [2;1-2:841] 2 [(2:9-3:44),
2;1-2;84] 17 1,079.47(+200.28) 3;5-4;141], F1_/0)/A= [2;1-2:841, 2;9-3:4A1] ) [3;5-4;1 A1, /¢]-©.
F2 ¢ 2;9-3;44 37 1,151.24(+476.24) / Buclid®= [2;1-2;8411] > [2:9-3;441, 3;5-4;1A1], /1-2/ Euclid:=
3;5-4;14) 32 1,084.03(+365.95)
= . 2:1-2;8A] < [(3;5-4;1A1]), 2;9-3;4~ 3= ot
2:1-2:84 24 796.63(x193.13) [2:1-2:841] < [(3:5-4:140), 2:9-3:44] ‘)rE‘r»:D‘r
F1_°] 2;9-3:44] 40 799.13(+151.99) A AxoH oM(EES+th o] F2 3= 35414 oFs
3;5-4; 14 34 745.29(+131.54) o] 2;1-2;84] o}zl Hlal ¥ 3Kbacking) H 9SS HolFTh
2;1-2;84] 24 2,971.83(+230.50)
s s ) <:IE] 1> .
F2 °l 2:9-3;44] 40 2,917.35(+289.75) (1% 1>)
3;5-4;14] 34 2,862.15(+203.60)
2;1-2;84 24 538.71(£65.06) F2(Hz)
F17£ 2;9_3;4/ﬂl 35 526.06(x69.11) 2400 2200 2000 1800 1600 ¢
3;5-4; 141 33 500.27(+64.80)
2;1-2;84] 24 973.50(x177.44)
F2 2 2;9-3;4 4 35 919.89(+173.91)
3;5-4;1A 33 878.97(x200.37) 1000
2;1-2;84] 19 732.42(+205.48) =
F1 ¢ 2;9-3;4A] 36 793.42(£120.42) =
3;5-4;141 32 770.16(+144.92) a A =
Ot 1200
2;1-2;84 19 1,409.79(=184.17)
F2 °] 2;9-3;44] 36 1,330.69(£191.72) ai 2i1-2:8
3;5-4;14] 32 1,328.03(+201.34) oF: 2:9-3:4
2;1-2;84] 16 566.0(+80.66) A3 L1400
F1_© 2;9-3;44] 31 543.13(+64.23)
3;5-4;14] 31 520.0(+76.83) 1. AHE AXZE (G o /ol 25914
2;1-2;8A 16 1,596.44(+294.28) Figure 1. Place of articulation of correctly pronounced /a/ from
F2_© 2;9-3;44 31 1,819.10(+395.08) {monophthong+/da/} according to the age groups
3;5-4; 14 31 1,684.13(+318.77)
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AZSH ONEE+THE 2;1-2;849) 2;9-3:44] o= H]
3l 3;5-4;14] oFg- 9] R F3E A S Kol QTh<T1H 2>).

F2(Hz)
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L " 4 " n L " n " L 200
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I
~
0l =
E
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ic 2:1-2:8
o]: 2:9-3:4
I: 3:5-4:1
800

P2 A A2SH (G4t o) /o) 29 A
Figure 2. Place of articulation of correctly pronounced /i/ from
{monophthong+/da/} according to the age groups

AxEE /ol o/ E+th FE2E = AR 9] A9, 2:1-2:84]
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Table 8. Mean and standard deviation of the F1, F2 of the correctly
pronounced monophthongs from meaningful words according to the age

groups
ZHE ik N B EEHEAD
2;1-2;841 27 1,227.89(+212.18)
F1_o} 2;9-3;44] 38 1,225.18(+126.60)
3;5-4;1 A 34 1,177.18(x£198.14)
2;1-2;841 27 2,111.33(+253.52)
F2_o} 2;9-3;44] 38 2,006.55(£165.62)
3;5-4;1 A 34 1,953.06(+238.42)
2;1-2;841 26 479.15(+73.20)
F1_o] 2;9-3;44] 39 474.18(+61.85)
3;5-4;1 A 34 448 .38(+72.55)
2;1-2;841 26 3,460.42(+250.94)
F2_o] 2;9-3;44] 39 3,402.46(+342.57)
3;5-4;1 4 34 3,423.68(+308.42)
2;1-2;841 26 538.27(£70.55)
F1_% 2;9-3;44) 39 520.46(+67.08)
3;5-4;1 A 34 509.44(+83.92)
2;1-2;841 26 1,195.77(£325.24)
F2_% 2;9-3;44] 39 1,126.18(219.33)
3;5-4;1 4 34 1,184.41(x350.17)
2;1-2;8A) 24 825.38(+158.82)
F1_°l 2;9-3;4 4 40 790.30(+123.40)
3;5-4;1 4 34 805.91(£150.54)
2;1-2;841 24 2,784.29(+362.39)
F2_° 2;9-3;44 40 2,793.13(£283.94)
3;5-4;1 A 34 2,767.38(+£257.70)
2;1-2;841 15 557.20(£81.90)
F1_2 2;9-3;44] 31 566.65(+144.64)
3;5-4;1 A 25 538.24(£84.05)
2;1-2;84] 15 947.73(x157.23)
F2 2 2;9-3;44] 31 964.58(+223.42)
3;5-4;1A 25 929.24(+154.77)
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F1_©° 2;9-3;44] 36 547.03(£75.75)
3;5-4;1 A 30 562.10(£86.32)
2;1-2;84] 23 1,737.83(+590.77)
F2_° 2;9-3;4 A4 36 1,785.39(+438.52)
3;5-4;1 4 30 1,745.63(+£385.06)
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Figure 5. /a-w/_Euclidean distance of correctly articulated monophthongs
from meaningful words according to the age groups
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Figure 6. F2 regression slope of / ja/ measured from correctly articulated
meaningful words with respect to the age groups
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