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Abstract
The mapping between speech acoustics and phonemic representations is highly variable across talkers, and listeners are slower to
recognize words when listening to multiple talkers compared with a single talker. Listeners’ speech processing efficiency in
mixed-talker settings improves when given time to reorient their attention to each new talker. However, it remains unknown how
much time is needed to fully reorient attention to a new talker in mixed-talker settings so that speech processing becomes as
efficient as when listening to a single talker. In this study, we examined how speech processing efficiency improves in mixed-
talker settings as a function of the duration of continuous speech from a talker. In single-talker and mixed-talker conditions,
listeners identified target words either in isolation or preceded by a carrier vowel of parametrically varying durations from 300 to
1,500 ms. Listeners’word identification was significantly slower in every mixed-talker condition compared with the correspond-
ing single-talker condition. The costs associated with processing mixed-talker speech declined significantly as the duration of the
speech carrier increased from 0 to 600 ms. However, increasing the carrier duration beyond 600 ms did not achieve further
reduction in talker variability-related processing costs. These results suggest that two parallel mechanisms support processing
talker variability: A stimulus-driven mechanism that operates on short timescales to reorient attention to new auditory sources,
and a top-down mechanism that operates over longer timescales to allocate the cognitive resources needed to accommodate
uncertainty in acoustic-phonemic correspondences during contexts where speech may come from multiple talkers.

Keywords Auditory attention . Talker normalization . Speech perception . Auditory streaming . Talker variability

Despite considerable variability in the acoustic realization of
speech sounds across talkers, listeners successfully extract ac-
curate phonetic information from speech signals (Johnson &
Mullennix, 1997; Potter & Steinberg, 1950). However, main-
taining robust speech perception when faced with talker var-
iability imposes additional processing demands on listeners,
which manifest as lower accuracy and/or slower response time
for speech perception tasks involving mixed talkers relative to
a single talker (e.g., Assmann et al., 1982; Green et al., 1997;
Mullennix & Pisoni, 1990). These processing costs appear to
be incurred automatically when listeners encounter talker var-
iability (Lim et al., 2019a; Magnuson & Nusbaum, 2007),

even when such variability does not obfuscate the phonetic
content of the target speech (Choi et al., 2018), and even when
listeners have lifelong familiarity with the acoustic-phonemic
mappings of the target talkers (Magnuson et al., 2021).
Theoretical accounts of speech perception have attempted to
explain how listeners become disencumbered by talker vari-
ability in terms of access to episodic memory (Goldinger,
1998; Kleinschmidt & Jaeger, 2015), extrinsic normalization
via acoustic context (Johnson, 1990; Laing et al., 2012; Sjerps
et al., 2019), intrinsic normalization of via secondary acoustic
cues (Nearey, 1989; Sussman, 1986), allocation of additional
cognitive resources (Nusbaum & Magnuson, 1997), and,
more recently, feedforward reorientation of auditory attention
(Bressler et al., 2014; Choi & Perrachione, 2019a; Kapadia &
Perrachione, 2020; Lim et al., 2021).

An important contribution to understanding how listeners
resolve talker variability comes from the role played by pre-
ceding speech context during word identification. For in-
stance, early studies showed that talker-specific variation in
the fundamental frequency of a preceding sentence could bias
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the interpretation of an ambiguous vowel sound (Johnson,
1990), reflecting a phenomenon known as “extrinsic normal-
ization” of speech acoustics. Recent work has expanded on
this to show how ongoing speech context improves speech
processing efficiency by allowing listeners to form a coherent
auditory stream (Bregman, 1990) with the current talker as its
source. In mixed-talker contexts, the duration and temporal
proximity of preceding speech—but not the richness of its
phonetic content—affect word recognition efficiency (Choi
& Perrachione, 2019a). Similarly, the cognitive demands of
processing words spoken by multiple talkers are reduced
when stimuli are blocked by talker (Perrachione et al., 2011;
Stilp & Theodore, 2020). The improvements to accuracy and
response time imparted by talker continuity appear to be au-
tomatic, immediate, and independent of listeners’ perceptual
expectations (Bressler et al., 2014; Carter et al., 2019; Kapadia
& Perrachione, 2020; Lim et al., 2019a; Morton et al., 2015),
suggesting that talker continuity improves speech processing
efficiency by feedforward capture of selective auditory atten-
tion (Shinn-Cunningham, 2008). Correspondingly, talker dis-
continuity (the abrupt change from one talker to another) ap-
pears to incur processing costs by disrupting listeners’ atten-
tion to one auditory object and requiring them to refocus their
attention on a new source (Lim et al., 2021; Lim et al., 2019b;
Mehrai et al., 2018; Wong et al., 2004). Thus, under an audi-
tory streaming framework, the accuracy and response time
differential between mixed- and single-talker speech contexts
can be understood as speech processing efficiency gains via
successful allocation of feedforward auditory selective atten-
tion versus efficiency losses from ongoing attentional disrup-
tion and reorientation.

An untested prediction of the auditory streaming frame-
work of talker adaptation is that there should be some duration
of preceding speech from a continuous talker that is sufficient
for fully capturing a listener’s auditory attention, thereby ren-
dering their speech processing maximally efficient. That is, in
a context where a listener is hearing multiple different talkers
in turn, there should be some duration of continuous speech
from one talker that would allow speech processing to be as
efficient as though the listener were in a single-talker context.
Prior work has shown that target words are recognized more
efficiently when they are preceded by a brief carrier phrase
from the same talker, but the durations of carrier phrases tested
(300 and 600 ms) did not fully ameliorate the additional pro-
cessing costs from the mixed-talker context (Choi &
Perrachione, 2019a). Extrapolating linearly from the trend in
this prior report, we hypothesized that a continuous speech
context of approximately 1,100 ms should allow a listener to
become fully adapted to a talker, even in a mixed-talker
context.

In contrast, the active control model of processing variabil-
ity in speech (Magnuson & Nusbaum, 2007) postulates a dif-
ferent mechanism behind talker-related inefficiencies in

speech perception, and thus makes a different prediction about
how much benefit listeners can extract from talker continuity
in a mixed-talker situation. In this model, when faced with
potential uncertainty about the acoustic composition of speech
sounds—such as in listening contexts involving multiple
talkers—listeners allocate cognitive resources in anticipation
of the need to resolve that acoustic-phonetic uncertainty
(Nusbaum & Magnuson, 1997; Nusbaum & Schwab, 1986).
Under this account, top-down expectation of talker
variability—triggered either by detection of a novel talker or
by listeners’ situational knowledge—engages additional cog-
nitive resources for determining the phonetic content of
speech (Heald & Nusbaum, 2014; Magnuson & Nusbaum,
2007). This allows listeners’ perceptual system to be flexible
in accommodating variability in the mapping between incom-
ing acoustic signals and internal phonetic representations, but
at the cost of increased processing time compared with listen-
ing contexts where variability is not expected. Thus, while
short-term talker continuitymay refocus the listener’s auditory
attention and make speech processing more efficient (Choi &
Perrachione, 2019a), this feedforward process may not ulti-
mately be sufficient to completely ameliorate the cognitive
costs of talker variability when listeners are expecting to hear
multiple talkers and are thus subjecting the speech signal to
additional top-down analysis in anticipation of phonetic am-
biguity from the ongoing variability (Heald & Nusbaum,
2014). The active control model thus predicts that, faced with
uncertainty from potential talker changes, speech processing
will always be less efficient in a mixed-talker context com-
pared with a single-talker context.

In this study, we aimed to understand how talker adaptation
unfolds over time. Listeners identified spokenwords that were
preceded by various durations of continuous speech from the
same talker in blocks where they either expected to hear
speech from multiple different talkers (mixed-talker
contexts) versus one single talker (single-talker contexts). By
parametrically varying the duration of continuous speech from
the talker on each trial, we investigated how the processing
costs associated with talker variability change as listeners rap-
idly adapt to the new talker on each trial. In particular, we
were interested to ascertain what duration of preceding
speech, if any, would allow participants’ word identification
in a mixed-talker condition to be as efficient as in a single-
talker condition.

Methods

Participants

Native speakers of American English (N = 24; 20 females,
four males; mean age = 19.8 years, range: 18–22 years) suc-
cessfully completed this study. Additional participants were
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recruited for this study but excluded from analysis (n = 5)
because they performed below our a priori inclusion criterion,
requiring >90% accuracy in each condition (Choi &
Perrachione, 2019a). All participants reported a history free
from speech, language, or hearing disorders. No participant
had previously participated in a similar experiment in our
laboratory or had prior experience with the talkers.
Participants provided written informed consent, approved
and overseen by the Institutional Review Board at Boston
University.

Stimuli

The naturally spoken English words “boot” and “boat” were
recorded by eight native speakers of American English (four
females, four males). These words were chosen because their
minimally contrastive vowels (/u/ vs. /o/) have the greatest
potential acoustic-phonemic ambiguity across talkers (Choi
et al., 2018; Hillenbrand et al., 1995).

In addition to the target words, speakers were also recorded
producing a brief, sustained “uh” before the words “boot” and
“boat” ([ʌːbut], [ʌːbot]). These recordings were spliced at the
end of the silent portion between the closure and the release
burst of /b/ so that the sustained /ʌː/ could be used as a carrier
to elicit talker adaptation/attentional reorientation (Choi &
Perrachione, 2019a; Johnson, 1990). Among numerous re-
cordings of the carrier, the token with the most stable formant
frequencies, amplitude, and fundamental frequency was se-
lected for each talker. Then, using the pitch synchronous over-
lap-and-add algorithm (PSOLA; Moulines & Charpentier,
1990), implemented in the software Praat (Boersma, 2001),
the duration of the voiced part of the carrier was adjusted so
that the total duration of the carrier equaled 300, 600, 900,
1,200, and 1,500 ms. These carriers were then prepended to
the target words. This carrier was chosen because an isolated
vowel carrier (e.g., “A…”) has been shown to induce as much
adaptation as phonetically rich carrier phrases (e.g., “I owe
you a…”) of equivalent duration (Choi & Perrachione,
2019a).

Recordings were made in a sound-attenuated booth using a
Shure MX153 microphone and Roland Quad Capture sound
card, sampled at 44.1 kHz and 16-bit resolution. Stimuli were
RMS amplitude normalized to 65 dB sound pressure level
(SPL) in Praat.

Procedure

Participants performed a speeded word recognition task in
which they identified the target word as quickly and accurate-
ly as possible by pressing a corresponding number on a key-
pad. Participants received verbal instructions at the beginning
of the experiment, and written directions assigning a number
to each target word were displayed on the screen throughout

the experiment. Stimuli were presented with a 1,500-ms inter-
val between the onset of the target word and the onset of the
following stimulus (see Fig. 1), and stimulus delivery was
controlled using PsychoPy2 (Version 1.83.03; Peirce, 2007)
via Sennheiser HD-380 Pro headphones.

The task was divided into separate blocks, parametrically
varying in talker variability (single vs. mixed) and carrier du-
ration (0, 300, 600, 900, 1,200, 1,500 ms). Each block was 48
trials long, with each target word presented 24 times per block.
Stimuli were presented in a pseudorandom order such that the
same target word did not repeat inmore than three consecutive
trials and the same talker did not repeat in adjacent trials in
mixed-talker conditions. Participants heard all talkers during
the mixed talker conditions. The talker heard during each sin-
gle talker condition was counterbalanced across participants
and carrier lengths. The order of conditions was
counterbalanced across participants.

Results

Accuracy and response time (RT) data were collected on each
trial. Accuracy in each condition was calculated as the propor-
tion of trials where the participant responded correctly out of
all trials. Because our a priori inclusion criteria required par-
ticipants to have accuracy above 90% in every condition, our
planned analyses focused on differences in RT alone, as in
Choi and Perrachione (2019a). Analogous tasks have shown
limited dynamic range for analyses of accuracy (Kapadia &
Perrachione, 2020), and participants’ word identification in
the present study was at ceiling (mean accuracy 99% ± 1%
across participants). Correspondingly, the dependent measure
of interest in the present study was RT, which serves as a
metric of speech processing efficiency.

RT was measured as the delay between the onset of the
target word and the participant’s keypad response. RT was
log-transformed to more closely approximate a normal distri-
bution. Only RTs from correct trials were included in the
analysis. Outlier trials with log-transformed RTs exceeding
three standard deviations from the participant’s mean for that
condition were also excluded from RT analysis (0.8% of all
trials). Data were analyzed in R using linear mixed-effects
models implemented in the package lme4, with log-
transformed RTs as the dependent variable. Categorical fixed
factors included talker variability (single vs. mixed talker) and
carrier duration (0, 300, … , 1,500 ms). The model also
contained random effect terms for within-participant slopes
for talker variability and carrier duration and random inter-
cepts for participants (Barr et al., 2013). In the model design
matrix, deviation-coded contrasts were applied to the talker
variability factor, and contrasts for successive differences
(i.e., 0 vs. 300, 300 vs. 600, etc.) were applied to the carrier
duration factor.
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Significance of fixed factors was determined in a Type III
analysis of variance (ANOVA). Significant effects from the
ANOVA were followed by post hoc pairwise analyses using
difference of least squares means implemented in the package
lsmeans in R and testing contrasts on the terms of linear
mixed-effects model using the package lmerTest in R.
Significance of main effects and interactions was determined
by adopting the significance criterion of α = 0.05, with p-
values based on the Satterthwaite approximation of degrees
of freedom.

The ANOVA of the linear mixed effects model of RT re-
vealed a main effect of talker variability such that RTs in the
mixed-talker conditions were significantly slower than those in
the single-talker conditions overall,F(1, 23) = 76.41, p ≪ .0001.
Post hoc pairwise analysis showed that, within every level of
carrier duration, RTs in the mixed-talker condition were signif-
icantly slower than the corresponding single-talker condition
(see Table 1 and Fig. 2a). Carrier duration had no significant
effect on overall RT, F(5, 23) = 1.10, p = .39.

There was a significant interaction between talker
variability and carrier duration, F(5, 13084) = 10.08, p ≪
.0001). Contrast terms on the linear mixed effect model
showed that this interaction was significant between the 0-
ms and 300-ms conditions (β = −0.013, SE = 0.0059, t =
−2.25, p < .025) and between the 300-ms and 600-ms condi-
tions (β = −0.021, SE = 0.0059, t = −3.56, p < .0004), but not

for any of the conditions with longer carriers (all |β| < 0.004,
all |t| < 0.62, all p > .53; see Table 2 and Fig. 2b). That is, the
difference in RT between the mixed-talker and single-talker
conditions decreased as the carrier duration increased from
none to 300 ms, and again from 300 ms to 600 ms, but further
increases of carrier duration did not reduce the effect of talker
variability, which remained significant for all carrier lengths
through 1,500 ms.

Discussion

In this study, we explored to what extent immediately preced-
ing speech from a talker can ameliorate the processing costs
that talker variability imposes on word identification. We
found that the RT difference between single-talker and
mixed-talker conditions steadily decreased as the duration of
the preceding speech context increased from 0 to 600 ms.
Beyond 600 ms, however, additional exposure to continuous
speech from each talker in the mixed-talker condition did not
further facilitate speech processing efficiency compared with
the single-talker condition. Processing speed in the mixed-
talker condition was always slower than in the single-talker
condition, even when the target word was preceded by
1,500 ms of continuous speech from the same talker. This
piecewise pattern of results—a continuous reduction in

Fig. 1 Schematic of the task design. A stylized version of the task
acoustics is shown, depicting the speech waveforms from different
talkers in different colors. Participants identified the target word (“boot”
or “boat”) on each trial. Target words were presented in isolation (0-ms
carrier) or preceded by a sustained vowel /ʌː/ from the same talker. Trials

were blocked by carrier length (varying parametrically from 0 to 1,500
ms) and by the single-talker or mixed-talker condition.Mixed-talker con-
ditions are shown for 0-ms, 600-ms, and 1,200-ms carriers; and single-
talker conditions are shown for 300-ms, 900-ms, and 1,500-ms carriers
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mixed-talker interference for connected speech contexts up to
600 ms followed by a constant difference thereafter—is in-
consistent with an account of talker adaptation based on a
single mechanism. Instead, these data suggest that at least
two independent mechanisms are in play: One for rapid adap-
tation, which continuously improves speech processing effi-
ciency up to ~600 ms of exposure, and a second for sustained
expectation of talker variability that operates over longer time-
scales, such as at least the length of one of the experimental
blocks.

The first mechanism supporting talker adaptation appears
to be a stimulus-driven reorientation of auditory attention that
unfolds up to ~600 ms. Within this time frame, listeners ex-
perience continuous improvements in speech processing effi-
ciency after encountering a new talker. This is in line with
other recent observations that word recognition is facilitated
immediately after hearing speech from the same talker (Carter
et al., 2019; Choi & Perrachione, 2019a; Kapadia &

Perrachione, 2020; Lim et al., 2019a; Morton et al., 2015).
There are several reasons to think that these efficiency gains
are the result of stimulus-driven reorientation of auditory at-
tention: First, temporal discontinuity between the adapting
speech and the target word disrupts this effect (Choi &
Perrachione, 2019a), consistent with other evidence that tem-
poral discontinuity interrupts attention to speech (Best et al.,
2008; Bressler et al., 2014). Second, this process appears to
depend on continuity in the auditory modality, as
nonmatching or nonauditory primes do not facilitate auditory
word recognition (Morton et al., 2015). Third, this process
appears to be engaged automatically and independent of lis-
teners’ top-down expectations about who the talker will be
(Carter et al., 2019). Neurophysiological correlates of speech
processing under talker variability also lend support to the idea
that a feedforward, attention-based mechanism partially un-
derlies talker adaptation: Abrupt talker discontinuity alters
evoked neural responses to audi tory onsets and

Table 1 Response time differences between talker variability conditions (by carrier duration)

Carrier duration (ms) RT (mean ± SD ms) Difference of least square means

Single talker Mixed talker Difference β SE t p

0 674 ± 131 752 ± 103 78 ± 70 0.115 0.011 10.40 ≪.0001
300 668 ± 108 734 ± 118 66 ± 67 0.089 0.011 8.00 ≪.0001
600 685 ± 108 720 ± 121 35 ± 43 0.047 0.011 4.22 ≪.0001
900 691 ± 143 724 ± 122 33 ± 58 0.051 0.011 4.62 ≪.0001
1,200 699 ± 118 742 ± 126 44 ± 59 0.058 0.011 5.27 ≪.0001
1,500 699 ± 117 742 ± 114 42 ± 57 0.061 0.011 5.54 ≪.0001

Fig. 2 Effects of talker variability and carrier duration across talkers on
response times. a Mean response times were faster in the single-talker
condition than the corresponding mixed-talker condition at every carrier
length. b The effect of talker variability is shown for each level of carrier
duration. The mean response time difference between the mixed-talker

and single-talker conditions is shown, scaled within participant: ((mixed
− single)/single) × 100. The effect of talker variability was significantly
reduced as the carrier duration increased from 0 to 300ms, and 300 to 600
ms, but remained constant for all longer carriers. Error bars indicate ±1
SEM across participants. *p < .05; ***p < .0005
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desynchronizes attention-related neural alpha oscillatory pow-
er (Mehrai et al., 2018), and talker discontinuities evoke great-
er pupil dilation responses and larger late cortical potentials
associated with distractor suppression (Lim et al., 2021).
Similarly, noninvasive electrical stimulation of left temporal
lobe disrupts the behavioral facilitation associated specifically
with local talker continuity in global mixed-talker contexts
(Choi & Perrachione, 2019b).

A second mechanism supporting talker adaptation appears
to involve changes to the mental computations that support
speech processing, which are realized over longer timescales
than those involved in feedforward attentional reorientation. It
is only during sustained periods of listening to one talker, free
from the possibility of having to hear another talker, when
listeners seem able to maximize their speech processing effi-
ciency. One proposed difference in speech processing that fits
this timeframe is in the extent to which top-down cognitive
resources are deployed in anticipation of the processing de-
mands associated with talker variability—a mechanism de-
scribed in the active control model of speech processing
(Heald et al., 2015). According to this framework, speech
perception is a cognitively active process, in which incoming
speech signals are compared against their various possible
interpretations, the cognitive-computational demands of
which increase in contexts where there is greater acoustic-
phonemic uncertainty (Nusbaum & Schwab, 1986; see also
Kleinschmidt & Jaeger, 2015).

Several converging lines of evidence suggest that this ac-
tive control mechanism is best characterized as a difference in
mental states, in which listeners either expect to hear speech
from a single talker (minimizing the computational demands
of speech processing) or frommore than one talker (triggering
a more computationally demanding, and therefore less
efficient, mode of speech processing; Heald & Nusbaum,
2014; Magnuson & Nusbaum, 2007). First, this mechanism
operates over a relatively long timeframe and seems to be
insensitive to short-term expectations about the talker:
Knowing that speech will alternate predictably between two
talkers does not improve word recognition efficiency com-
pared with speech from random talkers (Kapadia &
Perrachione, 2020). Priming the identity of the upcoming

talker in mixed-talker contexts, whether via short auditory
(Choi & Perrachione, 2019a) or visual cues (Morton et al.,
2015), also does not allow speech to be processed as efficient-
ly as in a single-talker context. Second, this mechanism ap-
pears to operate in a categorical fashion: The additional cog-
nitive demands of speech processing are the same regardless
of how many different talkers there are beyond one (Kapadia
& Perrachione, 2020; Mullennix & Pisoni, 1990).
Furthermore, when listeners are performing a task that in-
volves the possibility of talker variability, they remain slower
to process speech even during brief periods of talker continu-
ity: Within a mixed-talker context, word recognition during
10-s blocks of speech from a continuous talker remained less
efficient than word recognition in longer, single-talker con-
texts (Stilp & Theodore, 2020), and in a context where the
talker could change randomly on any trial, even 12-s spans of
speech from a single talker did not offer additional improve-
ment in speech processing efficiency versus a 4-s span (Lim
et al., 2019a). Although trial-by-trial talker continuity in an
otherwise mixed-talker condition facilitates word recognition,
it does not facilitate it as much as listening in a single-talker
context (Choi & Perrachione, 2019a; Kapadia & Perrachione,
2020; Morton et al., 2015; Stilp & Theodore, 2020).
Generally, the idea that two dissociable cognitive mechanisms
might underlie talker adaptation over different timescales par-
allels the idea that multiple distinct sensory/perceptual mech-
anisms underlie different aspects of short-term auditory nor-
malization (reviewed in Sjerps et al., 2019), together
underscoring the computational complexity of ecological
speech processing.

Of these two mechanisms, the shorter-timescale one ap-
pears clearly related to stimulus-driven reorientation of audi-
tory attention (reviewed above and in Lim et al., 2021).
However, it remains an open question what process or circuit
accomplishes the cognitive resource allocation postulated by
the active control model. The patterns of mixed versus single
talker interference discussed above are reminiscent of ques-
tions in the cognitive control and task switching literature
(reviewed in Kiesel et al., 2010), suggesting by analogy that
domain-general cognitive resources may be implicated in the
additional processing demands of mixed-talker contexts.
Indeed, there is some evidence that talker variability poses
additional demands on working memory resources
(Antoniou & Wong, 2015; Lim et al., 2019b; Nusbaum &
Morin, 1992). However, brain imaging studies that compare
neural activation during speech recognition in single-talker
versus mixed-talker contexts find differences almost exclu-
sively in bilateral temporal areas associated with speech pro-
cessing (Belin & Zatorre, 2003; Chandrasekaran et al., 2011;
Perrachione et al., 2016; Wong et al., 2004), not lateral pre-
frontal areas associated with domain-general cognitive opera-
tions (e.g., Fedorenko et al., 2013). This observation may not
actually exclude working memory as a mechanism, as there is

Table 2 Interactions between talker variability and carrier duration on
log response time

Contrast Interaction with talker variability

β SE t p

0 vs. 300 ms −0.013 0.006 −2.251 <.025

300 vs. 600 ms −0.021 0.006 −3.559 <.0004

600 vs. 900 ms 0.002 0.006 0.373 .709

900 vs. 1,200 ms 0.004 0.006 0.616 .538

1,200 vs. 1,500 ms 0.001 0.006 0.249 .803
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a growing body of research to suggest that working memory
for speech itself may rely on the same superior temporal cir-
cuits that carry out speech recognition (Jacquemot & Scott,
2006; Koenigs et al., 2011; Leff et al., 2009; Majerus, 2013;
Perrachione et al., 2017; Scott & Perrachione, 2019), in con-
trast to the strict dissociation between verbal working memory
and phonological processing posited in classical theories
(Baddeley, 1986, 2003). However, while transcranial electri-
cal stimulation of left superior temporal lobe during word
recognition disrupts the facilitatory effect of short-term talker
continuity that is associated specifically with stimulus-driven
attentional reorientation, such stimulation does not affect the
longer-term differences between listening in sustained single-
talker versus mixed-talker blocks that should depend on both
short-term and long-term adaptation mechanisms (Choi &
Perrachione, 2019b). This may suggest there is a hemispheric
dissociation between the short (stimulus-driven attentional
reorientation) and long (state-driven working memory
allocation) timescales of talker adaptation—a possibility con-
sistent with other evidence of talker-specific speech process-
ing in right temporal areas (Luthra, 2021; Myers & Theodore,
2017). Ultimately, both the algorithmic and implementational
(Marr, 1982) nature of the cognitive resources associated with
talker adaptation over longer timescales remains an important
area for future work.

Conclusions

Talker adaptation in speech processing appears to be a multi-
component process, supported by at least two dissociable cog-
nitive mechanisms: a stimulus-driven, feedforward process
that operates on continuous speech up to approximately
600ms to reorient listeners’ auditory attention to a new speech
source; and a top-down, feedback process that operates on
longer timescales to allocate additional cognitive resources
to the increased processing demands of resolving phonetic
ambiguity across talkers.
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