Perception of L2 lexical stress in words degraded by a
cochlear implant simulation
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--Dutch L2 learners of English (N = 21;
aged 12-13) with normal hearing completed
a lexical stress identification task (2AFC).
--Stimuli comprised of Dutch and English
lexical stress pairs, with stress either on
the first syllable (strong-weak; SW) or the
second syllable (weak-strong; WS), such as
contract vs. contract.
--Stimuli were acoustically manipulated to
create five-by-two matrices varying in f0
and vowel quality (duration and intensity
were normalised).
--Stimuli were processed to simulate a CI by
means of a vocoder (noise-band, 250-8700
Hz bandwidth, 6-channels, low-pass filtered
envelope cut-off at 100 Hz).
--Participants completed the task with both
non-vocoded (unprocessed) and vocoded
stimuli in L1 Dutch and in L2 English.

5

0.2

difference, excl. random

0.1
0.0
−0.1

5

f 0 continuum (1: SW, 5: WS)

Method

4

−0.2

fitted values, excl. random

2

3

English (L2): unprocessed vs. vocoded
Est. difference in response

0.7
0.6
0.5
0.4
0.3
0.2
1

2

f 0 continuum (1: SW, 5: WS)

unprocessed
vocoded

English (L2)
Proportion of ʻWSʻ response

Is the perception of L2 lexical stress in
CI-simulated words mostly influenced by a
transfer of cue-weighting patterns or by
the perceptual salience of available cues
to lexical stress?
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--Listeners may transfer the cue-weighting
patterns of their L1 into their L2 [3, 5].
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--Languages differ in the relative weight
they attach to these cues [3, 5].
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--Lexical stress can be signalled through f0
differences or vowel quality contrasts [2, 6].

Dutch (L1)
Proportion of ʻWSʻ response

--With a cochlear implant, vowel quality
contrasts are more perceptually salient
than f0 differences [4, 7].
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--Speech perception with electric hearing
(i.e. cochlear implant; CI) is less accurate
than with normal acoustic hearing [1].
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Discussion
--Participants made use of f0 differences - cue with the greatest functional weight in Dutch - in both
L1 Dutch and L2 English when identifying lexical stress in non-CI-manipulated words, but were
unable to make use of the cue in CI-simulated words: were vocoder parameters too drastic?
--Participants did not make use of vowel quality contrasts - cue with the greatest functional weight in
English - in either non-CI-simulated or CI-simulated words: will L1 English listeners use the cue?
--Results suggest that the transfer of cue-weighting patterns could outweigh the perceptual
salience of available cues to lexical stress when identifying L2 lexical stress in CI-simulated
words: will different vocoder parameters lead to different results?
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