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Adult listeners can discriminate certain languages, such as English and Japanese, when 

segmental information is impoverished or eliminated (e.g., Ramus & Mehler, 1999). Such 

findings have been interpreted as support for categorical distinctions between language 

groups, the so-called “rhythm classes” (e.g., Frota & Vigário, 2001). Similar language 

discrimination has been demonstrated in human neonates (Nazzi et al., 1998), suggesting that 

sensitivity to rhythm class is present at birth and that infants determine their native rhythm 

class as a precursor to language acquisition, prior to development of segmental inventories.  

 

Parallel speech production studies have attempted to quantify language rhythm, specifically 

the durational marking of stress. By contrast with the categorical rhythm class distinctions 

suggested by perception experiments, metrics of temporal stress contrast have indicated 

gradient language distinctions (e.g., Wiget et al., 2010).  

 

We attempted to reconcile these divergent findings in a series of experiments probing the 

prosodic timing factors that predict language categorisation. We used an ABX categorisation 

task, with flat sasasa-type utterances used to focus specifically on the temporal cues to 

linguistic distinctions. These monotone stimuli were converted from natural utterances, with 

all consonantal and vocalic intervals substituted with, respectively, [s]’s and [a]’s of the same 

durations as the original intervals (see Ramus & Mehler, 1999).  Mixed effects logistic 

regression models assessed performance and determined predictive factors.  

 

Experiment 1a replicated previous findings in showing that English listeners could 

distinguish Standard Southern British English (SSBE) and Castilian Spanish (CSp) sasasa 

utterances (66% correct, p<.001). The best predictor of categorisation was syllable-per-

second speech rate (Figure 1), intrinsically higher for Spanish given its simpler syllable 

structures. Experiment 1b showed that English listeners could still distinguish SSBE and CSp 

when rate distinctions were eliminated, although performance was poorer (60%, p<.001). 

Best predictors of categorisation in the absence of rate differences were metrics of variation 

in vowel duration and utterance-final lengthening. 

 

Two further series of experiments examined listeners’ categorisation of flat sasasa utterances 

from different accents of their native languages. In Experiment 2a, Italian listeners 

distinguished northern (Venetan) and southern (Sicilian) accents (61%, p<.001), with speech 

rate again the primary cue. In Experiment 2b, the same materials were used, but the task was 

broken into a simple exposure phase (ten flat sasasa exemplars of each accent) followed by a 

test phase without exemplars or feedback. Performance was equivalent to Experiment 2a 

(66%, p<.001), suggesting that listeners can construct stable representations of temporal 

characteristics.  

 

Experiments 3a and 3b showed that English listeners could distinguish three different accents 

of English on the basis of flat sasasa speech with rate normalised: SSBE vs Welsh Valleys 

English, and Welsh Valleys vs Orkney English (54%, p<.05, for both pairwise comparisons). 

Best predictors of categorisation were variation in consonant duration and, as in Experiment 

1b, utterance-final lengthening.  



 
Figure 1: Speech rate and percentage correct ABX categorisation in Experiment 1a. There was a positive 

correlation between speech rate and correct classification for Spanish flat sasasa X-utterances (p < .01) and a 

negative correlation for English flat sasasa X-utterances (p < .001). 

 

 

Overall results showed that listeners can distinguish both between and within rhythm classes, 

using a variety of timing cues for the task. Speech rate differences are reliably exploited, 

where available, in preference to other cues. We interpret this in the light of findings 

indicating the importance of rate for listeners’ understanding of segmental and prosodic 

structure (e.g., Dilley & Pitt, 2010). We further suggest that infants may exploit sensitivity to 

speech rate and other timing cues, rather than categorical rhythmic distinctions, in early 

language acquisition. 
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