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—Abstract

AN ACOUSTIC ANALYSIS OF PRONUNCIATION
IN CHILDREN WITH ANGLE'S CLASS II DIV. 1 MALOCCLUSION

Yun-Chung Park, D.D.S., Sang-Hoon Lee, D.D.S. M.S.D. Ph.D.,
Dong-Su Shon, D.D.S. M.S.D. Ph.D.

Dept. of Pediatric Dentistry, College of Dentistry, Seoul National University

The human speech organ consists of respiration system(lung, larynx), phonation system
(vocal cord), articulation system(esophagus, pharynx, uvula, teeth, gingiva, palate, tongue,
lip) and resonating system(oral cavity, nasal cavity, paranasal sinus). Because teeth are
components of the articulation system, it has been reported that the persons with abnormally
positioned teeth generally have abnormal occlusion and pronunciation. In this study, using
/A (s)/, the most commonly mispronunced consonant in children with malocclusion, and
the seven single vowels, /AH(sa), A(s68), 2(s0), F(su), 2(sw), Al (si), M (se)/ and / } (a),
1(®), (o), T(w), —(w), 1 (@), 9 (e)/ were recorded and analyzed using speech analysis
program on computer by measuring formants and compared them for investigating the
differences in pronunciation in children with Angle’s class I occlusions and those with
Angle’s class II div.1 malocclusion.

The result were as follows :

1. In the Angle’s Class II div.1 group, there were no significant differences in F1 of all
recorded sounds as compared with Angle’s Class I group(p>0.05).

2. In the consonants, there were significant differences in F2 of /2(sw)/ and F2/F1 ratio
of /AH(sa), A1(s8), A1(si)/ between the two group(p<0.05).
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position (p<0.05).

position(p>0.05)

nant /A (s)/, single vowels

3. In the vowels, there were significant differences F2/F1 ratio of /1 (8)/(p<0.05) and
no significant differences in F2/F1 ratio between two group(p>0.05).

4. In the consonants, there were significant differences in F2 and F2/F1 ratio when succee-
ding vowels were high or low, and F2/F1 ratio when front in accordance with tongue

5. In the vowels, there were no significant differences in formant in accordance with tongue

key word : Angle’s class II division 1 malocclusion, abnormal pronunciation, formant, conso-
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Figure 1. Linear prediction correlation spect-
rum of the vowel /} (a)/

Figure 2. Linear prediction correlation spect-
rum of the consonant /*(s8)/
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Table 1. F1 of the consonants /A (s)/ (Hz)

F1 A}(sa) A (s8) 4:(s0) Fw | 2(sw) | A(si) Al (se)
(SD) (S.D) (SD) (SD) (SD) (S.D) (SD)
cl 1 1045 860 626 602 578 590 733
(141) (121) (66) (75) (55) (84) (72)
Cl I 1113 929 704 646 648 620 783
(137) (139) (51) (70) (62) (76) (95)
Cl T :Angle’s Cl 1 group(experimental group)
Cl 1I : Angle’s C1 1T group(control group)
1(si)  A(se)
Figure 3. F1 of the consonants /A (s)/ (Hz)
Table 2. F2 of the consonants /A (s)/ (Hz)
Fo Al(sa) A (s8) 2(s0) Flw | =)™ | Al Al (se)
(SD) (SD) (SD) (SD) (S.D) (SD) (SD)
cl 1 1935 1651 1885 1869 1966 2481 2469
(180) (180) (299) (241) (135) (322) (263)
Cl I 1935 1617 1992 1906 2020 2245 2349
(105) (152) (424) (217) (225) (254) (214)

¥  statistically significant difference(p<0.05)




"Xh(sa) H(s5)
Figure 4. F2 of the consonants /A (s)/ (Hz)

2(s0) F(su) 2=(sw) Als) Al(se)

Y
W ClI

Table 3. F2/F1 ratio of the consonants /A (s)/
F2/F1 AHsa)* | AM(s&)* | £(so) F(su) | 2(w) | AGD” ‘ﬂ (se)
(SD) (8D (SD) (SD) (SD) (8D) (SD)
a1 1.88 1.96 3.04 314 344 4.29 3.40
(.30) (.36) (57) (52) (45) (.84) (49
cl I 1.75 1.76 2.85 2.98 3.14 3.66 3.03
(19) (23) (.72) (44) (4D (50) (39

¥ . statistically significant difference (p<0.05)

Figure 5. F2/F1 ratio of the consonants /A (s)/
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Table 4. F1, F2, F2/F1 ratio of consonants /A (s)/ in correlation to the superior-inferior
position of the tongue

succeeding vowels High Mid Low
a1 590 740 1045

F1 (72) (13D (142)
oI 638 805 1113

(69) (136) (138)

a1 2106* 2002 1935*

Fo (363) (426) (180)
ol I 2057 1986 1935

(268) (413) (106)

oI 3.62* 2.80 1.88*

F2/F1 (79 (78 (.30)
oo 3.25 2.55 1.75

(52) (.74) (.19)

¥ [ statistically significant difference(p<0.05)

[= RN
®Cli

High Mid Low

Figure 6. F2/F1 ratio of the consonants /A (s)/ in correlation to the superior-inferior posi-
tion of the tongue
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Table 5. F1, F2, F2/F1 ratio of the consonants /A (s)/ in correlation to the antero-posterior
position of the tongue

succeeding vowels Front Central Back
oI 662 719 758

F1 (106) (170) (227)
ol 702 789 821

(118) (177 (230)

a1 2475 1809 1896

Fo (292) (224) (245)
o 2297 1819 1944

(237) (279) 277)

oI 12.84 2.69 2.69

Fo/F1 82) (.85) (79
ol I 3.34 245 2.53

(54) &) (74)

¥ ! statistically significant difference(p<0.05)

Front Central Back

Figure 7. F2/F1 ratio of the consonants /A (s)/ in correlation to the antero-posterior posi-
tion of the tongue
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Table 6. F1 of the vowels(Hz)

- o}(a) *1(8) 2(0) (W) 2 () °](1) o (e)
(SD) (SD) (SD) (8D) (SD) (8D (SD)

ol T 1127 840 616 628 581 544 758
(115) (67) (76) (86) (69) (92) (89)

oI 1129 916 681 641 662 618 775
(132) (132) (88) (66) (74) (86) (8D

1
Figure 8. F1 of the vowels(Hz)
Table 7. F2 of the vowels(Hz)

Fo o}(a) o(8)* 2(0) 2-(w) 2 (w) °](i) o (e)
(SD) (SD) (SD) (SD) (8D) (SD) (SD)

ol I 1791 1496 1896 1927 1725 2983 2683
(119 (184) (293) (226) (197 (462) (229)

ol I 1844 1585 1824 1917 1872 2562 2683
(158) (272) (173) (11D (208) (343) (158)

¥ ! statistically significant difference(p<0.05)

Figure 9. F2 of the vowels(Hz)




Table 8. F2/F1 ratio of the vowels

F2/F1 ok(a) °1(8) 2 (o) *(w) °(w) °](i) 9 (e)
(SD) (SD) (SD) (SD) (SD) (SD) (SD)
o1 1.60 1.78 3.11 3.12 3.02 5.65 3.60
(.15) (20) (.55) (53) (58) (.32) (.63)
ol 1.64 1.74 2.94 3.02 2.86 423 349
(.13) (24) (55) (34) (.46) (.88) (4D

@B Cl oI
A Cl I

—(w)
Figure 10. F2/F1 ratio of the vowels

F@ 16 20 T 1M e

Table 9. F1, F2, F2/F1 ratio of the vowels in correlation to the superior-inferior position

of the tongue

succeeding vowels High Mid Low
oI 584 738 1127

F1 (89) (121D (116)
oI 640 790 1129

(76) (141) (133)

oI 2211 2024 1791

R (637) (549) (119)
ol I 2116 2030 1843

(396) (518) (158)

ol I 3.93 2.83 1.60

F2/F1 (1.50) (91 (.15)
o 3.37 2.66 1.64

(.85) (.84) (13)
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High Mid Low
Figure 11. F2/F1 ratio of the vowels in correlation to the superior-inferior position of the
tongue

Table 10. F1, F2, F2/F1 ratio of the vowels in correlation to the antero-posterior position
of the tongue

succeeding vowels High Mid Low
oI 651 771 790

F1 (140) (147) (257)
I 697 789 817

(114) (167) (244)

T 2833 1610 1871

Fo (393) (221D (230)
o 2622 1728 1861

(270) (279) (151)

R 4.62 2.40 2.61

(1.46) (.76) (.85)

F2/F1

oI 3.86 2.30 247

&) (.68) 7D

Front Central Back
Figure 12. F2/F1 ratio of the vowels in correlation to the antero-inferior position of the
tongue
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Table 12. Summary of Korean consonants
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