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Individual differences in cognitive processing style (CPS) have recently been hypothesized
as an important source of systematic variability in speech processing, such as variation in
the processing of the ‘Ganong effect’ (i.e., the bias in categorization in the direction of
a known word) (Stewart and Ota, 2008) and perceptual compensation for coarticulation
(Yu, 2010). A particularly intriguing type of individual variability concerns the association
between individual differences in speech perception and the extent to which individuals show
“autistic” traits, as measured by the Autism-Spectrum Quotient (AQ; Baron-Cohen et al.
2001) for individuals within the neurotypical population

The primary goal of the present study is to investigate how variability in CPS affects
listeners’ response to another important source of contextual influence in speech: phonotac-
tics. Listeners’ perceptual responses are influenced by their knowledge of what are possible
and impossible sound sequences in the language (Massaro and Cohen, 1983; Pitt, 1998; Hallé
et al., 1998). The present study focuses on two types of variability in CPS: “autistic” traits
and working memory capacity (WMC). Given that the “Attention-Switching” subcompo-
nent of the AQ has been found to have significant effects on speech perception (Stewart and
Ota, 2008; Yu, 2010), we investigated whether or not variability in WMC affects how lis-
teners respond to context-induced variation in speech perception, as the availability of WM
resources has been shown to be positively associated with selective attention and inhibition
of distracting information (Engle, 2002; Lavie et al., 2004).

Sixty native American English speakers (40 F) were asked to identify the initial fricative
in nine seven-step /s(C)V-S(C)V/ continua as either /s/ or /S/. The stimuli were constructed
by cross-splicing a fricative continuum with recordings of /ri/, /ra/, /ru/, /li/, /la/, /lu/,
and /i/, /a/, /u/. Participants also took the Automated Reading Span Task (RSPAN; a
measure of WMC) and completed a series of on-line surveys, including the AQ. Subjects’
/S/-responses were modeled using mixed-effects logistic regression.

Subjects exhibited strong phonotactic influence in speech perception; /s/ was heard more
frequently before /l/ than before /r/ while /S/ was heard more often before /r/ than before
/l/, presumably because /sr/ and /Sl/ sequences are not legal syllable-initial sequences in
the native lexicon of English. Our findings demonstrate that differences in CPS, as measured
by differences in WMC (Figure 1) and in “autistic” traits (Figure 2), mediate phonotactic
effects in speech perception. Individuals with higher WMC and a greater degree of “autistic”
traits are less affected by the phonotactic context. The negative association between AQ and
the magnitude of a phonotactic effect suggests that high AQ individuals are less influenced
by the lexicon in speech perception (Stewart and Ota, 2008), assuming that such phonotactic
effects are mediated by the lexicon (McClelland and Elman, 1986; McClelland, 1991). The
strong effects of WMC, independent of AQ, on the phonotactic effects suggest that control
over attentional resource is a key feature of individual differences in speech processing. High
WMC individuals might have stronger control over selective attention and are more effective
at tuning out the context in classifying the sibilant in question.
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Figure 1: Model-predicted log-odds of /S/ response corresponding to each significant interac-
tion involving rspan. In each plot, other predictors are held constant (step, trial, rspan,
aq=mean values, vowel=/a/, consonant=none, face=F). “n” here refers to syllables
without a complex onset.
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Figure 2: Model-predicted log-odds of /S/ response as a function of aq and consonant,
with other predictors held constant (as in Fig. 1). “n” here refers to syllables without a
complex onset.


