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Introduction: Vowels are longer before voiced codas than voiceless codas in English and
many other languages (Chen 1970). Coda voicing and vowel duration are also related per-
ceptually. On the one hand, longer duration increases listeners’ perception that the coda is
voiced (Port & Dalby 1982), and listeners are more likely to identify vowels as short before
voiced codas (Sanker 2020). On the other hand, when the coda itself is spliced out, coda
voicing has the opposite effect; vowels originally produced with voiced codas are perceived
as longer than vowels produced with voiceless codas, due to vowel characteristics influenced
by coda voicing, such as spectral tilt and intensity contour (Sanker 2020).

Given that most work on how voicing influences vowel perception tests English speakers,
it is important to evaluate whether the observed effects depend on the phonology of English
and the realization of English coda voicing contrasts or reflect more basic aspects of human
audition. German provides a useful language for comparison, because obstruents are devoiced
word-finally, and the difference in preceding vowel duration based on underlying voicing is
small, if present at all (see Nicenboim, Roettger, & Vasishth 2018).

This work presents a perceptual study on how native language phonology influences the
effects of coda voicing on perceived vowel duration, using cross-spliced vowels and codas.
English speakers compensate for the duration expected in the environment of the spliced
coda; German speakers do not. However, both groups perceive vowels as longer when they
were originally produced with a voiced coda. While compensation seems to be a phonological
effect, the effect of acoustic correlates of coda voicing is not language specific, suggesting a
lower-level effect that might also explain how voicing-conditioned vowel duration develops.

Methods: 40 English speakers and 40 German speakers were recruited through Prolific
and completed the study online through Qualtrics. Stimuli were made from English CVC
minimal pairs differing in coda voicing. Vowel duration was manipulated to create stimuli
covering a 5-step duration continuum (136 ms to 232 ms). The original coda was removed
and each vowel was spliced with voiced and voiceless codas; the analysis examines both
effects of the original coda and the spliced coda. Participants categorized the vowel of each
item as being ‘long’ or ‘short’ in duration. All participants heard the same items.

Results: Listeners were able to perceive and categorize vowel duration. For both groups
of listeners, the duration of the vowel was a major predictor of whether it was identified as
‘long’ or ‘short’; this is illustrated in Figures 1-2 and the mixed effect model in Table 1.

Voicing of the coda spliced onto the vowel influenced responses, but only for English
speakers; they gave more responses of ‘long’ when that coda was voiceless (Figure 1; Table
1). In contrast, German speakers exhibited no significant effect of the spliced coda.

Voicing of the original coda produced with the vowel was a significant predictor of re-
sponses for both groups of listeners; they gave more responses of ‘long’ for vowels that had
been produced before a voiced coda (Figure 2; Table 1).

Conclusions: The results confirm that English speakers are exhibiting phonological com-
pensation. Shorter durations are expected before voiced codas based on voicing-conditioned



vowel duration in English, so English-speaking listeners compensate in their threshold for
‘long’ vowels. German speakers, in contrast, do not have these expectations.

On the other hand, both groups of listeners are influenced by the acoustic differences
resulting from production of coda voicing, as tested here by the original coda. The existence
of this perceptual effect among German speakers, despite their lack of voicing contrasts in
this word-final environment, suggests that it is a basic perceptual influence rather than an
effect of language-specific phonological knowledge. This low-level effect is paralleled by effects
of characteristics like intensity in non-linguistic stimuli, where it also influences perceived
duration (Berglund et al 1969), and provides a possible pathway for how voicing-conditioned
vowel duration could develop; vowels sound louder when produced with voiced codas.

Estimate Std. Error z value p value

(Intercept) -0.468 0.279 -1.68 0.0939
Duration 4.42 0.147 30.1 < 0.0001

Language German 0.685 0.393 1.74 0.0817
SplicedCoda Voiceless 0.596 0.0809 7.36 < 0.0001
OriginalCoda Voiceless -0.417 0.0805 -5.18 < 0.0001

Duration * Lang German 1.3 0.215 6.03 < 0.0001
SplicedCoda Voiceless * Lang German -0.514 0.113 -4.54 < 0.0001

OrigCoda Voiceless * Lang German 0.0534 0.113 0.472 0.637

Table 1: Logistic mixed effects model for ‘long’ responses. Reference Levels: Language =
English, OrigCoda = Voiced, SplicedCoda = Voiced
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Figure 1: ‘long’ responses, by spliced coda
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Figure 2: ‘long’ responses, by original coda
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