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Vowel acquisition in children is a neglected area of research. Many current studies and 

theories of speech sound development assume, mistakenly, that vowels are acquired early. 

One serious limitation of prior acoustic research in vowel acquisition is that it focused almost 

exclusively on English. Because the vowel systems of diverse languages vary along several 

dimensions (e.g., jaw- and tongue position, lip rounding, duration of vowels) there is a clear 

need for investigating vowel development in children speaking various languages.  

 

Vowel realizations of monolingual Hungarian- and Dutch-speaking 2;0 year old children 

were gathered and subjected to a new method of analysis. Vowels that were perceptually 

judged correctly produced by monolingual speakers of the two languages were examined. 

Large amounts of phonemically unlabeled data were examined in the context of 

measurements taken from a few phonemically labeled tokens.  

 

Traditionally, researchers attempt to estimate formant values of vowel realizations via 

acoustic measurements. However, these techniques have yielded unreliable results, due 

primarily to a low sampling rate of the spectrum caused by a high fundamental frequency in 

young children. To avoid subjective bias that is due to the researcher’s perception, a 

frequency domain bandfiltering analysis method that minimizes the dependence of the results 

on F0 was developed to measure the spectral envelopes in children’s utterances 

automatically. One advantage of this new method is that it permits maximally 10 

measurement points per utterance. The automated selection is followed by an acoustic 

(frequency domain) bandfilter analysis of voiced segments in children’s utterances. Instead 

of formant estimation, a whole spectrum approach (0 – 7 kHz) of the filter output was 

selected. One advantage of this new method is that it permits 10 measurement points per 

utterance. Data reduction of all filter outputs is achieved via Principal Component Analysis 

(PCA). Previous research suggests that the first two principal components are related to the 

F1 and F2 values of vowels (e.g., Pols, 1977). By using the first 2 eigenvectors, a reference 

plane can be created.  

 

An automated selection followed by an acoustic (frequency domain) bandfilter analysis of 

voiced segments in children’s utterances was used. Instead of formant estimation, a whole 

spectrum approach (0 – 7 kHz) of the filter output was selected. Data reduction of all 40 filter 

outputs was achieved via Principal Component Analysis (PCA). A Thus, a common vowel 

space for the datasets from the two languages was created. This vocalic reference plane was 

interpreted by mapping phonemically labeled corner vowels onto the plane. Results indicate 



that Hungarian two-year-olds have not yet achieved the lip rounding necessary for the 

Hungarian /u/ that is highly rounded in adults’ speech. Dutch children produce an /i/-vowel 

already relatively precisely located, just as in adults’ speech.  Further, vowel categories 

occupy distinct locations in the vowel space in both languages. Overall, results suggest that 

children from the two language communities organize the acoustic vowel space differently at 

the age of 2;0 years. 

 

The new automated bandfilter analysis approach holds great promise for opening up a new 

venue for studying vowel acquisition processes. In comparison with the traditional, hand-

edited formant measurement techniques that are highly subjective and may result in the 

misidentification of formants, the current approach is attractive since it does not allow human 

perception to bias the results. Via this approach, important similarities and differences in 

vowel acquisition patterns in various languages can be uncovered.  

 

 

 
 

 

 

 

 


