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Abstract

Vowel articulation in subjects related to speech disorders seems to be difficult. A chant method that properly reflects the
characteristics of language could be used as an effective way of addressing the difficulties. The purpose of this study was
to find out whether the chant method is effective as a means of enhancing vowel articulation. The subjects of this study
were 60 normal adults (30 males and 30 females) in their 20s and 30s whose native language is Korean. Eight utterance
conditions including chanting and reading conditions were recorded and their acoustic data were analyzed. The results of
the analysis of the acoustic variables related to the formant confirmed that the F1 and F2 values of the vowel formants are
increased and the direction of movement of the center of gravity of the vowel triangle is statistically significantly
forwarded and lowered in the chant method in both the word and the phrase context. The results also proved that accent is
the most influential musical factor in chant. There was no significant difference between four repeated tokens, which
increased the reliability of the results. In other words, chanting is an effective way to shift the center of gravity of the
vowel triangle, which suggests that it can help to improve speech intelligibility by forming a desirable place for

articulation.
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Table 1. Conditions of chanting and reading

ol Al E(word_accent, W_A)
2] &5 (word_rhythm, W_R)
HE ot E+2] 5 (word_accent&rhythm, W_AR)

P
T

rl
HN 2

© o} 4 E (phrase_accent, P_A)
_/’j%_ 2] 5 (phrase_rhythm, P_R)
ol E+2] 5 (phrase_accent&rhythm, P AR)
2171 o] 4= (read_citation, R_C)
®) - 9°=(read_carrier phrase, R_CP)
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Table 3. Examples of recording tasks of chanting utterance

> > > >
o Sl SOl AL 3ol A IS ERE A WSk B4 B
A= o A% 2834(1.1SD) 2] 157 Ao) A BAL 14, 257 o] A LL L L !
AgAt2vg 02 Hat 7 EE 51 d@1.1SD)el STk [ ] \
— [orl - 1-T#] Jorl-T-T&][ T 717
(;1‘ aE \ ‘ \ \ [ ]
2. 97) W 2 55 AR 43 1) IR CIR R [l -] sl L]
Table 2. Recording materials divided into words i wh r tr—r1 : P f
and phrases (4 repetitions) - * 8 * g * & : = ‘
- _ wl-l-lal | 1] Jml-l-1a| | | |
do] =% T e e N
B u|Lo)g} 1l 3§ ;L‘_:—__ wl -]~ | ul -~z ‘
e mFgol el 5 PSP P -
e 7 golet o o AR A A,
B \ [> \ |
i ‘u“gioxairn‘ | } | ‘mi%iowairn‘ o ‘
ME B3 249 3 s}oﬂ 5718 F49E Sk e e — EN— |
S e Aow ST Sota s AV wahs oHIE R | EICICRIE (o1 [ |
(accent) 9k 2] Aole} ¥AE Tl Alths 2AE6hs Hw o T o ‘nrsomzn o} OT e s} O g OTer 3l
(thythm)& AT o] & Al FEOE o] <E’, g \ | | | |
E’, ‘01'73 E_'_ac,j}_ é’ol ;’—L)\_] O]'M_]_ aJ|7] H]'g} 17401] /\]_%_ e o |~ | & |o) a2 ‘nl ~ & [o1= | @ ‘
¥ ol o} SRS THALR ARSI B A9 ol = 33 i B |||~ |~|alomaa] | [m]-]-]5 mfm] | ‘
L
2163 - 29 = Q2 2] O o}.z - - oo oo- oloooe~-
of AABITE ME FAdel gk AL Sots ATt "2; L%%gn }m L}%%\m L)L‘gjrn}m 2} iy i
(Korean Certified Music Therapist: KCMT) 57§ | Al Ul-S-EFE = B = i = B - ‘ = ‘
A& whopth A= B A9 36.841(:1.3SD) <] A= o] - [ - [&lonfaa] [ o] -[-[&[onfan] [ |
AT A9 242 B QA TELTSD)RI 8L A a1 el 1 B0 (]l 1
I (i i g ddag
O 2 OFfast O g Olefasf of g Olefasf O g oleraa

AEZZ %2 H49) HEE Frhelr] A8 4
S7) £99] 57 A E(Likert) HEZ TR BT &S
H]—.‘%. 47&)& 2) an ?_/H LHQ_,] x%xé/ﬂ 3)
% X‘°1°ﬂ w250 ged,
] AEA ol ofgk
= o] 24} ]Zd_xi 74E°}°*E‘r °l&
E(Likert) A E(1=13] 243814 o5, 2=8H3tA] %5, 3=
B35S, 4=24% = Adsh=z Fgs A, 11 =3 3
1+ 4.737(£0.48SD), 291 & 3 4.7575(x0.57SD), 3 @
F 1 4.777(20.59SD), 41 & H 1 4.627(+0.63SD), 5
Bt 4.78%(x0.498D)= HERA LT A2 S5l tig g7kt
b 212 E(inter-rater reliability, IRR):= HAE 2] % (percent
agreement) 95%% 7| S}t AT A= ¥ 4, 19 1

By

Jihye Park - Cheoljae Seong / Phonetics and Speech Sciences Vol.12 No.3 (2020) 85-94 87



4. WE 5200 @ HEE A E A5t
Table 4. The satisfaction survey result of chant recording process

6.2 shee)E] 34 2 59 AY 3
Table 6. Formulas for acoustic parameters and related settings
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| NE 74 229 60 1 14 45 /01/: &4 (4,950/5.25), 14 (5,400/4.5)
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AE UL 1 1 10 48 /51 74 (4,050/5.5), ©179(4,400/5.5)
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Figure 1. Mean and standard deviation of satisfaction survey
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Table 5. Acoustic variables used in analysis
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Table 7. Descriptive statistics of 7 for three vowels according to

gender and utte

rance conditions

3
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F, /o]/

F,_/oV

Fi_ %/

b

W_A

371.44 (£52.44)

757.39 (£56.48)

450.94 (£64.14)

W R

361.12 (£77.45)

673.08 (£88.21)

408.65 (+£550.23)

W_AR

383.31 (£56.79)

705.32 (£74.70)

427.16 (£53.44)

P A

391.74 (£62.28)

754.96 (£65.90)

452.15 (+82.85)

PR

369.58 (£53.55)

677.94 (+81.76)

404.38 (£45.09)

P AR

395.76 (£61.67)

707.68 (£58.71)

436.83 (£64.51)

AR C
==

293.26 (£28.95)

707.90 (+84.25)

349.03 (+31.04)

R_CP

294.35 (£25.15)

680.52 (£97.53)

34137 (£27.88)

=

W_A

503.05 (£122.88)

1,056.98 (£121.94)

617.63 (£68.67)

W R

446.03 (£89.90)

856.74 (£145.40)

511.10 (+97.04)

W_AR

Y

494.98 (£131.64)

948.16 (£133.01)

571.68 (+73.10)

P A

531.99 (£128.13)

1,048.88 (+£146.22)

610.03 (+75.02)

P R

484.98 (£96.24)

862.58 (£125.37)

486.25 (+£103.14)

P AR

520.46 (£119.78)

947.27 (£119.54)

563.80 (+£889.05)

344.98 (£35.78)

937.83 (£107.65)

386.83 (+46.87)

349.18 (£34.80)

921.38 (+89.77)

390.44 (£42.23)
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Table 8. The result of mixed effect 3-way ANOVA test for F

e df F-value Sig.
gl 7 769.56 000"
o)/ 3 1 1,912.51 000
Hh 3] 2} 3 49 Nl
whsl - Ax A E 7 80.72 000"
ez 7 156.35 000"
Joby 38 1| 29,835.00 000"
HHE 5] 2} 3 20.67 49
uksl 2 Ax A E 7 24.60 000"
g ol 7 469.29 .000™"
ey ! 1 3,895.80 .000™"
WHE 3] %} 3 1.31 39
whsl - Ax A 7 84.46 000"
" p<.0001.
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/EMMEANS=TABLES(m_condition*gender) COMPARE(m_condition)
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Table 9. Descriptive statistics for F, for three vowels according to

gender and utterance conditions

1% oX

F,_/ol/

F,_ /ol

Fy |5/

2,098.57 (£236.93)

1,243.43 (£104.72)

1,029.53 (+112.10)

2,042.49 (£422.37)

1,196.14 (£155.43)

984.15 (£114.77)

2,045.01 (£405.17)

1,235.13 (+143.81)

1,005.52 (£117.48)

2,112.39 (£280.68)

1,241.65 (£113.36)

11,039.08 (£133.94)

2,018.16 (£446.26)

1,191.23 (+170.77)

1,003.31 (+118.96)

2,091.02 (£361.69)

1,241.22 (+121.76)

1,004.97 (£156.62)

2,083.71 (£206.16)

L131.18 (+160.18)

890.10 (£120.24)

2,025.82 (+204.20)

1,106.83 (£156.62)

887.91 (+95.68)

[m

2,793.27 (+219.59)

1,580.15 (£159.49)

1,126.68 (+196.76)

2,866.46 (£127.69)

1,485.99 (£221.19)

999.38 (£246.11)

2,847.17 (£231.09)

1,535.98 (+183.28)

1,097.39 (+216.31)

2,833.11 (+142.26)

1,602.12 (£138.72)

1,131.42 (+221.19)

2,846.93 (+230.96)

1,444.97 (+251.53)

1,035.63 (+271.76)

2,866.74 (£135.14)

1,544.59 (+184.79)

1,070.96 (+220.65)

] 2

2,778.56 (+143.06)

1,443.83 (£127.36)

960.61 (£140.63)

7]|R_CP

2,738.47 (£156.23)

1,420.83 (£131.63)

956.48 (£129.29)
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s, A, WHES Aol IE Kol sl EEEE 39 7

AHE-A (mixed effect 3-way ANOVA) 2 2 71793 A 3= 3 109]
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A stz AT Y 7 AF AL GIF BE /O[T, 21)=
10.20, p<.001], /oH[F(7, 21)=4.54, p<O1], /S-[F(7, 21)=4.80,
p<O01]°1A FZE Yk Fi 3} w7 2 2 5480 STk
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F10. /0 U3 EF Y 39 B A
Table 10. The result of mixed effect 3-way ANOVA test for F,

s df F-value Sig.
g ol 7 16.47 .000™"
ol ‘3 1 16,848.19 .000™"
HHE 3] 2} 3 271 44
w3z AxAE 7 10.20 .000™"
ksl A 7 56.55 000"
Joly H}z Eﬁ; ] 1 4,343.46 .003™
i3] 2} 3 61 .66
whsl A x A d 7 4.54 .000™"
Pl 7 4733 000"
Yy A %‘:. 1 119.95 002"
Hh 3] 2} 3 1.50 31
W3l 2 AxAdd 7 4.80 002"
p<.01,” p<.0001.
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Table 11. Descriptive statistics for ,_co and F>_co according to
gender and utterance conditions

Al 23 xzA F,_co F, co

W A | 526.59 (+339.72) 1,457.17 (£113.69)
W R | 48095 (+52.51) 1,407.59 (£150.23)
e W_AR | 505.26 (+43.97) 1,428.55 (£147.07)
ol |PA 532.95 (£52.25) 1,464.37 (£132.75)
v P R 483.97 (£40.29) 1,404.23 (£166.59)
P_AR 513.42 (+43.17) 1,445.74 (£135.45)

o171 R C 450.06 (£29.34) 1,368.33 (£97.57)

R _CP 438.74 (£34.72) 1,340.18 (£90.93)
W A | 725.89 (+63.82) 1,833.37 (£114.72)
W R | 604.62 (£72.35) 1,783.94 (£114.71)
. W_AR | 671.61 (£74.53) 1,826.85 (£123.33)

o | PA 730.30 (+£68.79) 1,855.55 (£98.35)

P R 611.27 (£69.54) 1,775.85 (£140.13)

P_AR 677.17 (£70.97) 1,827.43 (£93.32)
o171 R C 556.54 (+42.38) 1,727.67 (£90.47)

R CP | 553.67 (£35.72) 1,705.26 (£94.14)

X 12v EFEY 39 A2 A (mixed effect 3-way ANOVA)
o2 AAs At etz A, WA e F_co
A}, Fal ARl R SR f-2 3 Abo) 7} 1Rl alp=61),
etz T g 3w s AE At REJTHAT, 21)=
97.30, p<.0001]. 3ZA[F(7, 21)=1,012.91, p<.0001]3} A ¥

[
[F(1, 3)=35,031.43, p<.0001] =& ¥ %= 2= Q)

E 12. F)_cooll tIg 323 39 Bakia As)
Table 12. The result of mixed effect 3-way ANOVA test for F;_co

df F-value Sig.
g ol 7 1,012.91 0007
A 1 35,031.43 000™"
HH5 3] } 3 21.61 65
sz AxA 7 97.30 000"
** p<.0001.

Fi_co°ll T3l A2 A& A A3 REX
71z vl A g e A, BE MEZRAT Q7|24
Frefu) et 2ko]7F A 31 (p<.0001), o1 9] Zf-oll = 2=
203 ¢17123 bl Fr2n| g 2bo] 7k L THp<.0001).
of 7 FF 7hell= FY BT Aol 7F fIglek A4’ vl Al

213 20 E 23 87 e] BE stz x EAd
3 7boll F&Ju] gk 2ol 7} 1 THp<.0001).
¥ 132 F_cooll U3t &3t 3¢ BAHEA(mixed effect
3-way ANOVA) A7 At #4143, 54 §leQl 3| 2=
Frolgt Zfo) 7k S al(p=56), ez A Y H HAdT g 5y
= BEER] ktHp=.05). T3ZA[F(T, 21)=87.16, p<.0001]=F
A, 3)=8,779.76, p<.0001] F& = B-2H )}

O

oo oo
2 m 2 m 2"
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HE13. F,_cooll thk SR 39 2424 At
Table 13. The result of mixed effect 3-way ANOVA test for F>_co

df F-value Sig.
g el 7 87.16 000"
! 1 8,779.76 000"
WHE 3] %} 3 77 56
w3l 7 AxAE 7 2.49 05
* p<.0001.

F,_co°ll tj3l] 3|24 AF-AA & AAIS A3 AEZXA
71z vl Al B2 g, HHEE E3e BE MEX
‘W A, W AR, P A P AR’ I} BE 7] %7 7hol| H5-2)u] 3k 2}

17F 931 (p<.01), ‘W_R, P_R’Z} ‘R_CP* Ttol| -F-2]u]$t Z}o]
7F A} THp<.01). $HH 03/3 <] A, HHMES 2Fs ZE A
EX W A W AR P A P ARY} BE 217]F4 Tt f2

1) gk xFo] 7} 9191 A (p<.0001), ‘W R°¥} K= ¢]7] %71, P R'3}
‘R_CP* kel & u] 3t 2Fo] 7} A A Th(p<.0001). 5ol o} - 45+
Zholl= Jy 25 ot Zpo| 7} §lglct A vl A| MEX
A3 721 23S 8] e st oA g T o4
Zhell f-2Jm] gt 2] 7} §1 A tH(p<.0001).

U2 28 A8 A Y ol5dds g1 = 9l
EHE B33 7to|th ME wste} 97 et 279 v uE §
& JEZA W A9 ¢71%A R CPE tu|slo] FAlY =
HE B3 17 20, o4 2 BE37HS 19 39| A8
At} SFAETF AFEHE MEZ (Ao A FAITA o] 7
gfo] ob&: o} g% 0 % o] 53t A& 1T = QT

F2(Hz)
3000 2500 2000 1500 1000 590
£200
i

of " F400
600
/aa z
O} 800 -

1000

male L1200

I3 2. 944 321 W A9} R CP ol k2 A/o|o}-¢/ B F3t
Figure 2. Vowel space showing /iau/_vowel triangle according to
‘W_A’ and ‘R_CP’ condition of male utterance
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Figure 3. Vowel space showing /iau/_vowel triangle according to ‘W_A’
and ‘R_CP’ condition of female utterance

33. 25 A2 4 v
/g absl 2o W B3 /o), of, /9 RS A
Z(VSA)oll thEt 71 &5 A RS 3 1400 AAFA T

14, 83} g8tz ol w2 VSA 3
Table 14. Descriptive statistics for VSA according to
gender and utterance conditions

4 g el VSA
W A 172,534.58 (+53,329.47)
W R 146,946.38 (+73,740.37)
ae | W AR 153,339.68 (£78,490.58)
w - P A 174,596.27 (£54,257.80)
v PR 149,131.21 (+71,222.53)
P AR 159,268.82 (£82,175.63)
o17] R C 221,233.70 (+71,121.42)
R_CP 200,126.88 (£66,399.80)
W A 397,094.70 (£159,763.32)
W R 342,144.33 (£147,263.84)
g | W_AR 345,247.53 (+139,262.09)
o T P A 399,571.87 (+164,376.10)
P R 347,583.22 (£159,432.97)
P AR 351,026.23 (+131,430.64)
o171 R C 513,624.01 (+116,484.70)
® R_CP 483,366.13 (+102,965.61)

VSA, vowel space area.

E15=E

o w2 Ay Ak %
247, 4 Wl \E
el ! =
21)=23.64, p<.0001]. 3} 7A[F(7, 21)=88.40, p<.0001]=} *J*H
[F(1, 3)=6,848.38, p<.0001] FEI = FAZH O 2 F3t 7102
LHERSE T

St e 39 AT (mixed effect 3-way ANOVA)
,1
;'
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15, VSA©! th3 St 39 E4hE A At
Table 15. The result of mixed effect 3-way ANOVA test for VSA

df F-value Sig.
g el 7 88.40 .000™"
A 1 6,848.38 .000™"
WHE 3] %} 3 41 76
ukal 2 A x A 7 23.64 .000™"
** p<.0001.

VSA, vowel space area.
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