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An unresolved issue in the area of speech perception is what determines categorical perception (CP): a special 

speech mode or "natural" psychophysical boundaries. One way to answer this question is by investigating CP 

with non-speech stimuli. An example is the identification of the relative onset of a two-tone complex (TOT) 

analogous to the voice-onset time (VOT), a major acoustic cue to English voicing in initial position. Studies in 

English found similar category boundaries (CBs) for TOT and VOT (at +20 ms) supporting the non-speech-

specific theory. While no information is available on the perception of stop voicing in Hebrew, studies of 

production showed a considerable amount of voicing lead (-90 ms) and intermediate voicing lag (+30ms) for 

voiced and voiceless plosives, respectively. If CP is not mediated by a special speech code, we can assume 

similar psychoacoustic abilities for Hebrew and English speakers and therefore expect similar TOT and VOT 

values. If, however, a special speech code determines CP, it is possible that VOT and/or TOT of Hebrew 

speakers may be different from that of English speakers. The purpose of this study was to investigate TOT and 

VOT in Hebrew adult speakers whose language uses different VOT values from those reported in English. A 

total of 40 Hebrew-speaking young adults participated in this study. Stimuli consisted of (a) a two-tone complex 

continuum that varied in the relative onset time of the lower tone from a lead of -100 ms to a lag of +50 ms in 

10 ms steps, and (b) a /ba–pa/ continuum which varied in VOT values similar to those reported for the non-

speech stimuli. For TOT, two modes of testing were used: (1) identifying each stimulus as belonging to one of 

three categories (leading, simultaneous, and lagging, respectively), and (2) identifying each stimulus as 

belonging to either the leading or lagging categories. The VOT testing was equivalent to the second TOT testing 

mode. Results show that: (1) the mean CB for TOT was +13 ms and is in the range of that reported in  English 

(10 to 30 ms), (2) for TOT, all adults were able to identify category 3 (from 1 & 2) but only half of them were 

able to identify categories 1 & 2, and (3) mean VOT crossover for Hebrew listeners was -5 ms. The findings that 

English and Hebrew listeners share similar TOT boundaries, but not phonetic VOT boundaries, suggest that 

psychophysical boundaries can but do not have to be used in categorical speech perception.  
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