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Voice range differences in vowels by voice
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among male students of popular music vocals®

11-Song Ji - Jaeock Kim**

Major in Speech Pathology Education, Graduate School of Education, Kangnam University, Yongin, Korea

Abstract

This study was conducted on 27 male students majoring in or preparing for popular music vocals to determine whether
they were aware of their voice classification and vocal range. Additionally, differences in the fundamental frequency and
average speaking fundamental frequency were compared among the voice classifications. Moreover, considering that they
may differ in their ability to produce high frequencies depending on the vowel, differences in voice ranges among the
cardinal vowels, /a/, /i/, and /u/, were examined, and differences in voice ranges between vowels were compared by voice

classification. The results showed that more than half of the male students majoring in or preparing for popular music
vocals were not accurately aware of their voice types. In addition, statistically significant differences were found in the
maximum fundamental frequency and frequency range among vowels, indicating differences in the voice range that can be
produced depending on the vowel type. In particular, the voice range decreased in the following order: /a/>/u/>/i/. This
suggests that while the vowel /a/ is easier to articulate in the high register compared to other vowels, vowels /u/ and /i/ as
high vowels involve narrowing of the oral cavity due to the raised position of the tongue, accompanied by raising of the
larynx, resulting in a decrease in voice range and difficulty in vocalizing in the high register.
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Figure 1. Example of voice range profile using Voce Vista Pro
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Table 2. Parameters of voice range

Parameter Definition
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FOmax, maximum fundamental frequency; FOwmn, minimum
fundamental frequency; FOrance, fundamental frequency range;
FOcuest, chest register; FOupap, head register; 1%™passaccio, first
register transition; 2", s ssacaio, seconds register transition.
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Table 3. Voice range by vocal types

Vocal type Voice range
Tenor C3 (130.8 Hz)-C5 (523.3 Hz)
Baritone G2 (98.0 Hz)-G4 (392.0 Hz)
Bass E2 (82.4 Hz)-E4 (329.6 Hz)
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Table 4. Range of Passaggio by vocal types

Voice classification 1% prr 2" possagzio
Leggiero tenor E4 (Eb4) A4 (Ab4)
Lirico tenor D4 G4
Tenor -
Spinto tenor D4 (D#4) G4 (F#4)
Drammatico tenor C4 (C#4) F4 (F#4)
Baritone Lirico baritone B4 E4
Drammacixo baritone Bb3 Eb4
Cantabile bass A3 D4
Bass
Profondo bass Ab3 Db4
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Table 5. Fundamental frequency (FO) and mean speaking fundamental
frequency (SFF) by vocal types

Parameter Tenor Baritone Bass 2 value
=15 | @=9 | @3 | X |?
157.60 148.00 121.00

FOM2) | 0777) | (28.56) | (19.00) | 2836 | 054
127.07 118.33 110.33 B

SFF (H2) | 400, ©.60 .74 | 8980 | onl

"p<.05.
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Figure 2 Fundamental frequency (FO) and mean speaking fundamental
frequency (SFF) by vocal type
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B35 2ol 2] 3k 2po] 7F LA THF=.635, p=.534).

FOrance= Mauchly 784 A7 A3}, 73 do] 7HA = ol (=
5.728, p=057) 7874 A7 7= 292 A3} Fopanee”tH 2o 3F
o] B T UEA| = ek th(F=4.279, p=.026). ©] il Bonferroni=
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202 {23k 2ol YU a9 202 Fouax?t S
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FOcupst= Mauchly 7873 717 A3}, 7374d0] 7 == ¢
oKx*=12.009, p=.002) Greenhouse-Geisser 737 #S A& 2
3}, FOcupst”F 5o 2ol 2] 8 2ol = QLA THF=306, p=.667).

FOueap™= Mauchly®] 784 7174 A3, 7-84o] 7Hd ¥~
RITHX’=6.783, p=.034). ©] ]| Greenhouse-Geisser 773 k= 2+
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p=124).

1¥passacaio™ Mauchly 8] 7384 7274 A=, F-33/d¢] 7=
] 2Fol(x*=7.760, p=.021) Greenhouse-Geisser 77 #tS vl
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p=.655). 3 6> B 59 Wire] i d FEAAE A4
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Table 6. Comparison of voice range in all participants

Parameter /al i/ // F | p-value
544.93 | 50537 | 518.15 .
FOuax (Hz) (166.96) | (157.89) | (154.42) 40911031
11537 | 11470 | 113.52
Founv (H2) | 5 48y | (1426) | (1395 | 03 | ¥
42956 | 390.67 | 404.63 .
Flrance (Hz) (G1.19) | (29.20) | (28.97) 4.279 | 019
25022 | 25226 | 24244
FOcnest (Hz) (56.93) 61.91) (92.68) 306 | .667
17933 | 13840 | 162.18
Foueao (H2) 1 55 8) | (2142) | (25.25) | 2280 124
Ipassacaio | 27448 | 26759 | 287.90
(Hz) (48.27) | (47.59) | (60.93) 2.609 1097
nd
2hassacaio | 36559 | 36696 | 35596 | .| o
(Hz) (62.65) | (67.60) | (97.93)
FOmax, maximum fundamental frequency; FOyn, minimum

fundamental frequency; FOrange, fundamental frequency range;
FOcurst, chest register; FOupap, head register; 1%passacgio= first
register transition; 2“dpASSAGC,1(), seconds register transition.

o7} Tkl B 4 O, FOpange /a>u/>/8] 2

42 o Qe

=
AL nlwdt Ax) & 70l AAIE upe}
o]l BE jas FOmax((=11.514, p=.003), FOum((=10.442,
p=.005), FOrance(X’=10.537, p=.005), FOcupst(x’=12.62, p=.002),
FOrpap((’=8.774, p=012), 1"passacaio(’=15.098, p=.001),
2" assacao((C=15.156, p=.001)2] 5= W=l A A5 7k 93t
ZF0] 7k QAQATh K& fi/A= FOuax(X°=13.551, p=.001), FOpance(X’=
12.338, p=002), FOcuesr(’=16.834, p<.001), 1®passacaio(=
19.136 p<.001), 2™passacaio(X’=18.252, p<.001)°I A A& 7+ -2
3k 24017} QLT B8 /= FOuux(C=13.271, p=001), FOun(X’=
9.563, p=.008), FOrance(X’=12.215, p=.002), FOcuest(x’=15.134,
p=001), 1"passacaio(C=12.616, p=002), 2"passaccio(X’=17.937,
p<001)8] EE Aol A AF 2F ol gt Afol 7} Qlgith et
T8 /i/2] FOum, 5o /i/9F W/ 2] FOupapt TAIA 2.2 2] 8k 2}
o17F gtk
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Table 7. Comparisons of voice range by vocal types in each vowel

Parameter | Vowel | Tenor | Baritone | Base X |p-value
| oo | aasan | coon 1514 005
W | qazan | dosse | asgm | 1259 90
W | o5y | (12420 | ooy | 2217 000
W | o | oo | gasn |04 05
o | | ey | o | e | 2 88
/ 1(;97%3 (11131_;86) (?;(1)(2)) 9.563| .008"
o (g?g) (ﬁ(s)fé) (21526.'7060) 10,537 005"
W (o | azssn | Gorm | 2215907
/a/ (23875' ;47) (240;'3536) (1590§506(; 12.626| .002"
F(();IHZE)ST W (2419413.5983) (23058.;;) (11725.553) 16834 <.001"
v (25?5743) (19770..7768) (14986..2(130) 15.134| 001"
e 53122) (1(2)22?2) (22:88) 8774 012
S | | aaren| coen | @oan | 423 0%
W | aree et | sy | 3778|198
| G | garm | am 15958 000
lﬁpﬁlsg)a L (32081.6363) (21379.5222) l(ﬁf‘(;gf 19.136| <.001"
W (33191..7817) (27726.§08()) (21083..2636) 12.616| 002"
i ?3077-;‘010) (34261..54;) (25911.6020) 15.156| 001"
o] | G | ooy | gy | 5258 <tor
v ?612‘%.7287) (29862..64:) (24885.;1090) 17.937| <001"
FOumax, maximum fundamental frequency; FOwn, minimum

fundamental frequency; FOrange, fundamental frequency range;
FOcurst, chest register; FOupap, head register; 1%passagaio, first
register transition; 2", s ssaGaio, seconds register transition.
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