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Since the work of Ursula Goldstein (An articulatory model for the vocal tracts of growing 
children), supervised by Ken Stevens in 1980, very few studies attempted to model vocal tract 
growth. Articulatory-to-acoustic models are powerful tools that can be used to evaluate theories 
of language acquisition and language emergence. Indeed, the speaker, from birth to adulthood, 
uses a system that undergoes substantial modifications, at the articulatory, acoustic, and 
perceptual levels. Although several studies have focused on children's speech, at the acoustic 
and perceptual levels, little is known about the effects of anatomical transformations. It has been 
reported, by the analysis of cineradiographic data, that vocal tract growth is non uniform: the 
newborn's pharynx is shorter than the oral cavity, whereas the adult's pharynx is longer that the 
oral cavity. In this respect, human newborns resemble chimpanzees. Both have a short 
pharyngeal cavity, relative to the oral cavity. In this contribution, we explore the articulatory, 
acoustic, and perceptual effects of non uniform vocal tract growth, using VLAM (Variable Linear 
Articulatory Model), a new growth model developed by Shinji Maeda, and based on Goldstein's 
data. The following questions are addressed: (i) how is the acoustic vowel space modified 
during growth? (ii) does the child's vocal tract morphology prevent him from producing the 
vowels of his/her first language? (iii) is the short pharynx related to the fact that chimpanzees 
are a speechless species? The results are discussed in the light of the previous work conducted 
in ontogenesis and phylogenesis.  
 


