How revealing are vowels for the sex of children?
A perception and production study

The purpose of this study was to test to which extent the sex of 6-7-year-old children can be
distinguished acoustically and perceptually from their vowels. Previous research has shown that
listeners usually recognize the sex of children above chance level despite fO not being a
discriminating cue [1], with increasing accuracy for older children [1,2,3] and stimuli of greater
duration [4]. Formant distinctions between male and female vowels have also been shown to be
more marked in open and high front than in high back vowels [5,6,7,8,9, etc.]. A further aim was
thus to verify whether sex identification was vowel-dependent.

The speech material came from 37 Albanian-speaking children (18F). Sex-specific acoustic
differences in the vowel space were observed, which are similar to those of adults (Fig1). For the
perception experiment, the stressed vowel was extracted from five words containing either
/i,u,e,0,al. The listeners, 111 German-speaking adults, were randomly assigned to one of five
conditions, each containing tokens of one vowel only. Listeners responded on a two-forced-choice
scale (Méadchen ‘girl’, Junge ‘boy’).

Overall, the correct identification rate was 65%, above chance level (z=4.8, p<.001) and
similar to [1,4]. We found a significant interaction [10,11,12] between vowel and sex
(X410]=111.4, p<.001). Post-hoc tests (Fig2) showed that males and females were equally well
recognized in /i,e,o/, but there was a bias towards identifying males in /u,a/ (z=3.7, p=.007; z=5,
p<.001). For boys, the predicted correct identification rate was particularly high for /a/ (86%), and
particularly low for girls for /u/ (47%) and /a/ (54%).

German-speaking adult listeners were globally successful at recognizing the sex of
Albanian-speaking children when listening to vowels only. The misidentification of females for /u/
and /a/ could be explained by acoustic similarity in formants and low vowel-intrinsic f0,
respectively. Future work will expand on cross-linguistic and stimulus length issues.
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Fig1. Five oral vowels of Albanian in F1/F2 planes averaged across 28 control adults and 37
children for male (red dashed) and female (blue solid) speakers. A subset of the child data was
used as stimuli in the perception experiment

[$)]
o
1
|
<
[0}
(2]

;\g 90 4

0,_‘) }

2 801 I 1', I sex

n 1 1 - f
c | I

2 704 4 1 | I | ? - m
2 : é 6 . :

5 604 . I I significant
o 1 1 1

hat -

(5]

©

ke

o

o

S
o
1

i e o] a u
vowel

Fig2. Predicted rate of correct answers per vowel and sex, where dashed and solid lines represent
non-significant and significant differences between sexes respectively.



