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Exploring effects of social information
on talker-independent accent adaptation
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Abstract: The present study examined whether race information about speakers can promote rapid and generalizable percep-
tual adaptation to second-language accent. First-language English listeners were presented with Cantonese-accented English
sentences in speech-shaped noise during a training session with three intermixed talkers, followed by a test session with a
novel (i.e., fourth) talker. Participants were assigned to view either three East Asian or three White faces during training, cor-
responding to each speaker. Results indicated no effect of the social priming manipulation on the training or test sessions,

although both groups performed better at test than a control group. © 2023 Author(s). All article content, except where otherwise
noted, is licensed under a Creative Commons Attribution (CC BY) license (http://creativecommons.org/licenses/by/4.0/).
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1. Introduction

Although speech processing often appears effortless, listeners are constantly accommodating variation in speakers’ produc-
tions. Every speaker produces speech somewhat uniquely (idiosyncratic variation), and groups of speakers of the same
language also develop unique phonological patterns over time due to regional separation, social groupings, and additional
language backgrounds (accent variation). The wide range of variation in spoken language can pose a challenge to listeners,
who have to map speaker productions onto their internal linguistic categories. The task of rapidly accommodating unique
speaker productions has been shown to induce a processing cost, such that blocks with multiple talkers (changing from
trial-to-trial) result in slower and less accurate perception by listeners than blocks with a single talker (Mullennix et al.,
1989; Magnuson and Nusbaum, 2007; Choi and Perrachione, 2019; Kapadia and Perrachione, 2020). When changing
between speakers of different accents, this processing cost is even larger, suggesting that the degree of processing cost may
scale with the complexity of the mapping the listener needs to compute between a speaker’s productions and their own
internal linguistic categories (McLaughlin ef al., 2023).

Of particular interest in the present study is how listeners rapidly accommodate second-language (L2) accent
variation, particularly from late L2 learners. Late learners of a given language often (although not always) produce speech
differently than early (first language; L1) learners. At a phonetic level, for example, L2 speakers of a language may replace
unfamiliar sounds in the inventory of their L2 with similar sounds from their L1. Because Cantonese does not have inter-
dental fricatives (/0/ and /d/), for example, L1 Cantonese late learners of L2 English often replace these sounds with alveo-
lar stops (/t/ and /d/). It is worth noting that replacement of sounds in this manner is seen in dialect variation as well and
likely poses a familiar challenge to the listener. In other words, although the present study will focus on how listeners
accommodate variation present in L2 speech, the challenge of reconciling systematic segmental differences (as well as
suprasegmental differences) between a speaker’s productions and the listener’s own perceptual categories is prolific in all
types of multi-accent communication. When external acoustic information and internal perceptual categories are mis-
aligned (Van Engen and Peelle, 2014), it can slow processing (Porretta ef al., 2020), increase processing costs (McLaughlin
and Van Engen, 2020), and reduce the accuracy of speech perception (Munro and Derwing, 2020). However, listeners are
also able to rapidly adapt to speaker productions (Clarke and Garrett, 2004; Brown et al., 2020), thereby improving their
ability to perceive speech.
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1.1 Accent accommodation

Improvement of listening accuracy for L2 accent perception can occur rapidly. By examining perceptual processing speed,
Clarke and Garrett (2004) demonstrated rapid adaptation by L1 English listeners to both Spanish- and Mandarin Chinese-
accented English. The authors used a word identification task that probed subjects after presentation of each sentence
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regarding the final word (i.e., requiring a “match” or “no match” response). Although listeners were initially slower to
respond to the L2-accented speech, after only approximately 1 min of exposure, this processing cost was significantly
reduced. Similar work by Brown ef al. (2020) showed a rapid decrease in cognitive demands for L1 listeners processing
Mandarin-accented English. In a pupillometry experiment, the authors found that task-evoked pupil response (a cognitive
correlate of cognitive demands) reduced across trials at a faster rate for L2 accent than L1 accent. A dual-task (reaction
time) experiment using the same stimuli revealed similar results, although only in exploratory analyses of the first 20
trials.

Notably, adaptation to L2 accent can also occur while listening to multiple talkers of the same accent. A seminal
study by Bradlow and Bent (2008) found that L1 English listeners exposed to speech from multiple L2 speakers of the
same accent performed better at post-test than listeners trained with a single L2 talker (see also Sidaras et al, 2009).
Additionally, performance at post-test was better not only for the L2 speakers from the training session, but also for novel
L2 speakers with the same accent. Their data further indicated that multi-talker accent training may be more effective
than single-talker accent training, benefiting the listener when they encounter a novel L2 accent (e.g., encountering a
Slovakian-accented speaker after training with a Mandarin accent). Work by Baese-Berk ef al. (2013) with L1 English lis-
teners expanded on this latter finding, further demonstrating that training with multiple L2-accented talkers of different
language backgrounds can also improve performance on a post-test with a novel talker with an unfamiliar/untrained L2
accent (as compared to training with a single talker).

Altogether, work examining accommodation of L2 accent indicates not only that listeners adapt to a given L2
speaker, but that they can learn the systematic accent qualities present across multiple speakers with L2 accent and gener-
alize that learning (Bent and Baese-Berk, 2021). The mechanisms supporting the process of accent accommodation, how-
ever, remain underspecified [see discussion by Xie et al. (2023)]. One potential mechanism supporting accommodation is
phonemic recalibration, in which the listener “tunes” their own perceptual categories to better match the productions of
the talker. Specifically, a recalibration mechanism posits that critical linguistic category boundaries are directionally shifted;
for example, voice onset time (VOT) boundaries between voiced (e.g., /b/) and voiceless (e.g., /p/) stop pairs might be
adjusted by the listener to be either more positive or negative, depending on a given speaker’s productions. Indeed, work
examining acoustically manipulated L1 accent provides strong evidence that listeners can adjust their phonemic category
boundaries [Norris ef al., 2003; see review by Samuel and Kraljic (2009)], and this type of phonemic recalibration mecha-
nism appears to also support adjustments to natural L2 accent (Xie ef al, 2017).

An additional—not mutually exclusive—accent accommodation mechanism that has been proposed is criteria
relaxation. Similar to phonemic recalibration, a criteria relaxation mechanism posits changes to the listener’s linguistic cat-
egories; the criteria relaxation mechanism, however, allows the listener to accommodate speaker productions by expanding
the variance of a category distribution [see discussion by Zheng and Samuel (2020)]. Note that recent work by Xie ef al.
(2023) would refer to the former as a “category shift” and the latter as a “category expansion,” with both falling under the
larger umbrella of mechanisms that promote perceptual adaptation via changes to listeners’ perceptual categories. Evidence
from Babel et al. (2021) supports the conclusion that phonemic recalibration and criteria relaxation mechanisms may both
be involved in the process of accent accommodation. The authors examined accommodation in L1 English listeners for
two specific accented phonemes (/z/-devoicing or /s/-voicing) and found that, while listeners were able to accommodate
both, the more common of the two accented phonemes in North American English (/z/-devoicing) resulted in a direc-
tional phonemic recalibration, and the less common of the two accented phonemes (/s/-voicing) resulted in an expansion
of the category. Together, these results indicated that both of these perceptual mechanisms may support listener accommo-
dation of familiar and unfamiliar spoken language variation. In the present study, we do not aim to disentangle which
mechanisms are responsible for the observed accent accommodation effects. Our focus is instead on whether social infor-
mation modulates the accommodation that does occur. We do note, however, that in naive listeners (as in the present
study), it is highly likely that a criteria relaxation mechanism supports early adaptation—particularly before the listener
has received enough exposure to have learned the systematic qualities of the accent.
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1.2 Social priming

A substantial body of work indicates that social information can be conveyed by a person’s speech, such that listeners can
identify speaker characteristics, such as age, race, gender, sexual orientation, and social class (Strand, 1999; Labov, 1986;
Purnell et al., 1999; Munson and Babel, 2007). Furthermore, social cues from outside the acoustic signal can also affect
speech processing. Examining comprehension of a short lecture (as measured with a cloze test), Rubin (1992) found that
performance was poorer for participants who listened while viewing a picture of an East Asian face than when viewing a
White face, despite the speech in both conditions being from the same American-accented speaker (see also Kang and
Rubin, 2009). Although Rubin attributed this to listener biases against East Asian speakers, further work on this topic has
indicated that race information can also facilitate perception of speech. For example, McGowan (2015) examined
American listeners’ recognition accuracy of Mandarin Chinese-accented speech presented in babble for three guise condi-
tions: an East Asian face, a White face, or control silhouette (i.e., with no race information). Results indicated that
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performance was better for listeners randomly assigned to view the East Asian guise compared to the White guise (differ-
ences with the control prime were non-significant).

Thus, it appears that extralinguistic information may prime listeners to expect specific accent qualities, which
can either facilitate or inhibit recognition accuracy. Babel and Russell (2015), for example, found that recognition accuracy
for L1 Canadian-accented English speech presented in pink noise was reduced for Chinese-Canadian talkers when still
images of the talkers were shown on screen (as compared to a fixation cross-only). This was not the case for the White-
Canadian talkers presented in the same experiment, indicating that expectations of an L2 accent for the Chinese-Canadian
talkers may have affected speech perception. Similarly, work by Kutlu et al (2022) in American and Canadian listeners
has shown reduced recognition accuracy following presentation of minority (South Asian) faces for both L1 Indian
English and L1 British English.

Examinations of these “social priming” effects on perception of L2 accent have garnered mixed outcomes.
Hanulikova (2021) explored the effects of East Asian and White faces on speech perception in teenage, young adult, and
older adult L1 German listeners. For teens and older adults, Korean-accented German speech was more accurately per-
ceived when presented with an East Asian face than a White face [matching the results of McGowan (2015)], while for
young adults, there was no difference between priming conditions. Melguy and Johnson (2021) also examined the effects
of multiple racial primes on perception of L2 accent, focusing on perception of Mandarin-accented English in young adult
American L1 English listeners. However, the results of two experiments showed no main effects of any of the visual primes
on transcription accuracy [deviating from the outcomes of McGowan (2015)].

To our knowledge, the only study that has specifically examined the effect of social information on adaptation to
L2 accent (i.e, improvement across a task as opposed to overall performance) is Vaughn (2019). In that study, Vaughn
compared L1 English listeners’ adaptation to an L2 Spanish-accented speaker following presentation of a verbal guise (i.e.,
a description of the talker). Three verbal guises were examined between subjects: (1) No guise (no information provided);
(2) L1 accent guise (e.g., “the speaker’s first and only language is English, but his parents are Spanish-English bilingual
speakers from Chile”); and (3) L2 accent guise (e.g., “the speaker’s first language is Spanish, his parents are from Chile,
and he only began to learn English in school”). Results indicated improved overall recognition accuracy and greater adap-
tation for participants provided with language background information about the speaker. Surprisingly, participants given
the L1 accent guise outperformed subjects given the L2 accent guise (despite the latter being the true description of the
speaker).

1.3 A theoretical framework connecting social priming and accent accommodation

One framework that may account for the effects of social information on speech processing is exemplar theory (Johnson,
1997; Goldinger, 1998; Pierrehumbert, 2001), which proposes that phonetically detailed episodic traces (or “exemplars”)
are stored in the lexicon. On such a view, recognition of the incoming acoustic signal is assisted by activation of acousti-
cally similar exemplars in memory. Critical to the present study, it has also been proposed in prior work [see discussion
by Melguy and Johnson (2021)] that the phonetic patterns of exemplars are linked to social information. In other words,
listeners may create larger socio-phonetic categories by extrapolating across co-occurring phonetic and social patterns
encountered throughout their lives. These socio-phonetic connections, thus, provide a framework by which top-down
information can influence speech perception.

Based on an exemplar framework, one might predict that only experienced listeners would show a social priming
effect. The role of familiarity with a given accent, and how that may or may not impact effects of social information on
speech processing, has been explored in prior work. The seminal study by McGowan (2015) examined two groups of lis-
teners: one with a low amount of prior experience with Mandarin-accented English and one with a high amount of prior
experience with Mandarin-accented English. However, results of McGowan (2015) indicated that both experienced and
inexperienced listeners benefitted equally from social information. One possible explanation for this outcome is that inex-
perienced listeners are able to prepare for an unknown accent based on social information by engaging a criteria relaxation
mechanism. In other words, listeners may not need to know what accent to expect to benefit from social information
because they are expanding their perceptual categories (as opposed to directionally shifting them). Note that this account
assumes that even inexperienced listeners may broadly associate some races and ethnicities with L2 accent; indeed, work
by Zou and Cheryan (2017) examining Americans’ stereotyping of racial and ethnic groups in the United States does
appear to support this assumption (with results indicating that Asian, Latinx, and Middle Eastern Americans are stereo-
typed as having L2 accents, while Black and White Americans are not).

In the present study, we examine social priming effects in listeners who had little experience with the target
accent. We believe that this design choice was justifiable based on the outcomes of McGowan (2015) but also note that re-
examining the role of listener experience may prove informative in future work.
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1.4 The present study

We aimed to investigate whether visually presented social primes can benefit L1 listeners during perceptual adaptation to
unfamiliar, L2-accented speech. We hypothesized the following:
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(1) Listeners assigned to view East Asian faces during the multi-talker training session will have better transcription accuracy than sub-
jects assigned to view White faces, given that Cantonese-accented speakers of English are more typically East Asian than White.
(a) Additionally, this benefit of the East Asian faces will be immediate (significant at trial 1).

(2) Listeners who were trained with the East Asian faces will outperform subjects who were trained with the White faces in
the post-test (novel talker) session.

We also expected that the East Asian primed group would do better in the post-test session than subjects in the
control group (matching prior work; Bradlow and Bent, 2008). We did not have a prediction as to whether the White
primed group would do better than the control group.

2. Method

Pre-registration of the experiment design and predictions is available from https://osf.io/dr4m5. Data and analysis scripts
are available from https://osf.io/5xmf4/files/.

2.1 Participants

Young adult subjects (age mean = 26.6; age range = 18-35) were recruited using the website Prolific to participate in the
experiment online. Separate postings were used to recruit the control group subjects and the training group subjects
because the control group’s session was substantially shorter (approximately 10 min, as compared to 25 min for the train-
ing group subjects). Both groups were paid at the same rate approved by the Washington University Institutional Review
Board, rounding up to the nearest 15-min increment: $2.50 for the control group, $5.00 for the training groups. Inclusion
criteria (set via Prolific’s demographic filters) selected for White' young adults between 18 and 35years old reporting
English as their first and dominant language, currently residing in the United States and being of United States nationality,
and having normal hearing and vision (or corrected-to-normal vision). Our recruitment plan and budget allowed up to a
maximum of 300 subjects (100 per group), although we did recruit three replacement subjects to even out the final num-
ber of subjects per group after exclusions (90 per group). In total, 303 subjects participated in the experiment, 33 of which
were excluded for one of the following reasons: failing to meet eligibility criteria (despite Prolific’s pre-screening; 14), self-
reporting the use of speakers instead of headphones for any task (two), failing attention-check trials in the speech tran-
scription task (four), performing greater than or equal to three standard deviations away from the group average in the
speech transcription task (ten), self-reporting that their data should be excluded (one), or software error (two).

2.2 Materials

During the training session, both training groups were presented with the same auditory stimuli featuring three female
Cantonese-accented speakers of English. In the post-test session, a fourth female Cantonese-accented speaker was pre-
sented for all random assignment groups. All targets were Hearing-In-Noise-Test sentences (HINT; Nilsson ef al., 1994),
retrieved from the SpeechBox corpus (Bradlow, 2009). The four target speakers were selected after piloting eight speakers
to determine their relative intelligibility levels; the four selected talkers were similarly intelligible when presented in
speech-shaped noise at a —2 dB signal-to-noise ratio (SNR). The speech-shaped noise was created in Praat (version 6.1.10;
Boersma and Weenink, 2021) using the long-term average spectrum of the full set of target speaker files. Background noise
was presented before and after the target sentence for 500 ms. Three additional audio files were also recorded by a native
speaker of American English for attention-check trials. These files were recordings of the sentences “please type a single
G,” “please type a single Q,” and “please type a single X” and were presented without background noise. The first two
catch trials were presented during the training session, and the third was presented during the post-test session.

For the visual stimuli, pictures of three White and three East Asian females who were similarly rated for attrac-
tiveness, neutrality of expression, and high prototypicality of race were selected from the Chicago Face Database [Ma
et al., 2015; Fig. 1(A)]. The specific codes associated with the images were as follows: AF-246, AF-253, AF-255, WF-011,
WE-233, and WF-244. Subjects randomly assigned to the East Asian priming condition were only shown the three East
Asian female faces, while those assigned to the White priming condition were only shown the three White female faces.
No prime was presented during the test session.
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2.3 Procedure

Subjects were redirected from Prolific to the experiment hosted on Gorilla (Anwyl-Irvine ef al, 2020). Subjects in the
training groups completed the following tasks (in order): a headphone screening, the training session, the post-test session,
and the demographic and language questionnaire. The training session was the same for both training groups, with the
exception of the race of the visual stimuli. Subjects recruited for the control group completed the following tasks (in
order): a headphone screening, the post-test session, and the demographic and language questionnaire.

2.3.1 Headphone screening

The headphone screening was designed by Milne ef al. (2021). Subjects are played three bursts of noise and have to determine
which contained a hidden tone. Due to some issues with the screening mistakenly flagging subjects who use Apple EarPods, we
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Fig. 1. (A) Images of the faces used for the East Asian and White priming conditions are shown. Images are sourced from the Chicago Face
Database (Ma ef al., 2015). (B) By-subject transcription accuracy during the post-test session is summarized using proportion of words cor-
rectly transcribed. Violin plots show distribution of subjects’ average performance and points show group means with standard error bars.

decided against using it to determine which subjects to exclude. However, many Prolific subjects drop out of the experiment at
the headphone screening (presumably because they are not wearing headphones), which still made it a useful screening tool. A
self-report question about use of headphones at the end of the task was used to exclude subjects from analyses instead.

2.3.2 Training session

Before beginning the training session, subjects were instructed to do the speech transcription task in a distraction-free
environment, listen closely to each sentence, take their best guess if they did not understand the speaker, and use correct
spellings (to the best of their abilities). Subjects were also reminded of the headphone requirement at this time. Additional
instructions for the training session informed subjects that a photograph of each given speaker would appear on the screen
before each trial and that they should not close their eyes during the task.

During the training session, each prime co-occurred with the same talker’s voice consistently (20 trials per
prime/talker), appearing on screen 2000 ms before the audio stimulus began. After the audio stimulus finished, a response
box appeared on the screen for subjects to transcribe what they heard. A 2-s delay was inserted between trials. The session
contained 62 trials total, including the two attention-check trials, which were set to occur approximately one-third and
two-thirds of the way through the task. The presentation order of the target sentences was randomized across subjects.
Halfway through the experiment, subjects were told that they could take a short break before continuing the task.

2.3.3 Post-test session

Instructions for the post-test session matched those for the training session, with the exception of the instructions about
the images of the speakers. Subjects were told that during the post-test session, there would be nothing on the screen and
that they would just be listening closely to the target sentences read aloud by a single speaker. The post-test session was
the same for the control subjects and the trained subjects. Twenty-one trials were presented, including one attention-check
trial set to occur halfway through the session. All target sentences presented during the post-test session were novel. No
breaks were offered during the post-test session.
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2.3.4 Demographic and language background questionnaire

After a reminder that responses would not affect pay for the study, a series of questions asked subjects to report their age,
gender, race, ethnicity, hearing status, nationality, and languages. Last, subjects were asked to report if they thought that
there was any reason that their data should be excluded from the study.

2.4 Data preparation

Keywords in the Hearing in Noise Test sentences were identified for each sentence. Specifically, determiners were excluded
from scoring (e.g., “the,” “a,” “an,” “his,” “her”). Transcription accuracy for both the training and the post-test sessions
was calculated with the R package autoscore (Borrie ef al., 2019). The scoring procedure allowed for differences in tense
(i.e, “jump” vs “jumped”) and plurality (i.e., “cat” vs “cats”) and double-letter misspellings (“atack” would be acceptable
for “attack” and “occassion” for “occasion”). The tallied number of correct vs incorrect (missed) keywords per sentence
was used for analyses. In the training session data, the effect of trial was renumbered from 0 to 59 (i.e., differences at the
intercept represent differences at trial 1) and then scaled to assist with model convergence.

3. Results

Analyses of the training data are reported first, followed by analyses of the post-test data. For both datasets, we used the
glmer() function from the Ime4 package in R to fit the data from the speech transcription task. The predicted variable,
transcription accuracy, was treated as a grouped binomial. That is, each trial of the task (for a given subject) corresponded
to a single row of the dataframe in R, and the predicted variable of the models was two columns: correctly identified target
words and missed target words. A logit link function was specified for the models. Random effects included intercepts for
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subjects and items and random slopes of trial and speaker by subject. Random slopes of condition by item were attempted
but produced model singularity and, thus, were removed from all models.

3.1 Training results

Fixed effects in the model included prime (levels: East Asian, White; dummy-coded reference level: East Asian), trial, and
the interaction between prime and trial. Log-likelihood model comparisons were used to determine whether each fixed
effect significantly improved model fit. The effect of prime did not significantly improve model fit [;*(1) =2.26, p=0.13;
Fig. 2(A)]. The effect of trial did significantly improve fit [2(1) = 45.26, p <0.001; Fig. 2(B)], indicating that subjects
improved across the session, but the interaction between prime and trial was not significant [;*(1)=0.80, p =0.37]; nor
were differences between prime at the intercept.

3.2 Post-test results

For the post-test dataset, the only fixed effect examined was condition (levels: control group, East Asian primed group,
White primed group). Our initial dummy-coding scheme set the control condition as the reference level, and in a separate
model, we changed the reference level to the East Asian primed group (to directly compare the two training groups). A
log-likelihood model comparison indicated that the effect of condition significantly improved model fit [3*(2)=10.38,
p=0.006]. When the control condition was set as the reference level, model estimates indicated that subjects assigned to
the White prime in training performed significantly better than those in the control group (f=0.27, p=0.001), and those
assigned to the East Asian prime training performed marginally better [ =0.15, p=0.08; Fig. 1(B)]. When the East Asian
prime condition was set as the reference level, the model estimate for the difference between the East Asian and White
prime training groups was not significant (f=0.13, p=0.13).

4, Discussion

The present study examined the effect of social information (i.e., perceived speaker race) on talker-independent perceptual
adaptation to L2 accent. Participants who received a training session with East Asian faces vs those who received the same
training session with White faces did not perform significantly differently during training or test. These results indicate
that our matched-guise manipulation of speaker race did not affect perceptual adaptation to the Cantonese-accented talk-
ers or the generalizability of perceptual learning to a novel talker of the same L2 accent.

Although the results of the present study indicated no effect of the social priming manipulation [see also results
of young adult listeners in Hanulikova (2021) and Melguy and Johnson (2021)], there are notable differences between our
sample and prior work that did find effects of social information on speech perception. In particular, we note that our
sample differed from McGowan’s (2015) sample (i.e., focused on White listeners) and that, additionally, we focused exclu-
sively on listeners who had little experience with the target accent. In particular—although it did not prove informative in
McGowan (2015)—listener experience and/or interactions with racial/ethnic groups of interest may be a topic worth revis-
iting in future research. Babel and Russell (2015), for example, found that listeners’ social networks (i.e., time spent with
Asian Canadians) affected their priming susceptibility. Thus, examining familiarity with the race/ethnicity used in priming
manipulations, as opposed to (solely) familiarity with the target accent, may prove fruitful in future research.

In line with prior work (Bradlow and Bent, 2008), subjects who received training performed better in the post-
test session than subjects given no training (i.e., the control group). This outcome indicates that listeners were accommo-
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dating the Cantonese-accented English speech during the training session and generalized this perceptual learning when
they encountered a novel Cantonese-accented talker. Surprisingly, subjects assigned to the White prime training session
performed significantly better than the control group, while subjects assigned to the East Asian prime training session only
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Fig. 2. Transcription accuracy during the training session is summarized using proportion of words correctly transcribed. The main effect of
prime and the interaction of prime with trial were both non-significant. The main effect of trial indicated significant improvement across the
training session. Note that y axis scales differ between plots. (A) Violin plots show distribution of subjects” average performance, and points
show group means with standard error bars. (B) Improvement across trials is shown for each condition with predicted fit lines and standard
error ribbons.

JASA Express Lett. 3 (12),125201(2023) 3,125201-6


https://scitation.org/journal/jel

JASAZzE ARTICLE

performed marginally better than the control group. This trend is the opposite of what we predicted based on prior work
that has found benefits of East Asian faces for the perception of Mandarin Chinese-accented English (McGowan, 2015).

As suggested in the Introduction, it is possible that accommodation of L2 accent is supported by phonemic
recalibration (Xie ef al., 2017) and/or criteria relaxation (Zheng and Samuel, 2020; Babel ef al., 2021). Our results do not
provide clear insights as to whether one or both of these mechanisms supported perceptual adaptation to Cantonese accent
in the present study. However, they do indicate that adaptation was robust against an interference effect of social informa-
tion. As noted above, both groups trained with the L2 accent performed better than a control group at test [as in Bradlow
and Bent (2008)], which confirms that the exposure to the L2 accent promoted adaptation and generalization of perceptual
learning. Thus, it does not appear to be the case that incongruent perceived speaker race inhibits the processes of adapta-
tion or generalization. It remains to be determined whether the mechanism(s) supporting adaptation is equally robust
under more naturalistic settings.

One limitation of the present study is that we focused exclusively on short-term effects of social information on
perceptual adaptation. In future research, examining adaptation over longer timescales (i.e., weeks) may provide more eco-
logical insights into how co-occurring accents and social cues are learned and leveraged during speech processing. It is
possible that, particularly in listeners with limited exposure to a given accent, a prolonged training session would allow us
to better examine how social priming develops in the listener. Additionally, by including evaluations of listener biases (in
addition to performance measures), future work can examine whether prolonged accent trainings may afford the added
benefit of reducing linguistic prejudice. Particularly in research examining accommodation of speech from L2 speakers of
minority races and/or ethnicities, determining whether biases impact listener performance (e.g., via listener motivation)
will be crucial to fully understanding the integration of social information during spoken language processing.
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