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Non-linguistic factors leave a distinct thumbprint on our speech production that is perceptible
to listeners. A steadily growing line of research demonstrates that listeners can perceive a
contrast between native and non-native (L2) speakers based on accents, and further classify
these speakers according to dialectal variation, even when they are not native speakers of a
language. Most of these studies have focused on dialectal variation within US English speakers,
a combination of US and International English dialects, or L2 speakers representing a wide range
of languages. Most have also mostly featured listeners who are monolingual native speakers of
the target language coming from a homogenous background, or a contrast between these and a
targeted set of L2 speakers. We therefore lack knowledge of how exposure to, or familiarity with,
diverse accents and languages, or specific native language competence of the native language
of L2 speakers, can guide listeners’ accent perception and categorization. In this research, we
employed a free classification task, presenting listeners with speech samples of native speakers
with accents representing multiple English dialects, and L2 speakers of nine Asian languages
across three geographic regions speaking Asian-accented English. There were six groups of
listeners: monolingual US English listeners in a diverse linguistic context, monolingual US
English listeners in a homogeneous linguistic context, native speakers of a non-Asian language
and English (bilinguals), and native speakers of each of the three target Asian language groups
who are L2 speakers of English. The results reveal that nearly all listeners are sensitive to
accents capturing native/L2 contrasts and dialectal variation in English. While regular exposure
to a diversity of accents results in increased classification accuracy, classification of Asian
L2-accented English speakers is best performed when there is alignment of similar language
family and geographic area, as demonstrated by South Asian listeners.
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1. Introduction

Even without seeing a speaker, we can tell a great deal about who a speaker is based on how they
speak. This is so, because our speech contains meaningful indexical information about us as a
speaker — our age, gender, sexual orientation, social status, and so on (Harnsberger et al., 2008;
Hunter et al., 2016; Lass et al., 1976; Leongémez et al., 2017; Merritt et al., 2024; Moyse, 2014;
Munson, 2007; Munson et al., 2006). Speech accent, in particular, can serve as a window into a
speaker’s origins, the languages they know, and to what degree of proficiency they know them.
As we listen to people speak, we actively recruit acoustic-phonetic information that not only
allows us to infer more about the speaker, but also to decide how they align with, or differ from,
other speakers along demographic indices. At the same time, our own language background and
familiarity with languages and dialects can influence how we perceive a speaker’s accent and

how their accent compares with other speakers.

Previous research has shown that listeners are remarkably good at distinguishing between
native and L2 speakers (Atagi & Bent, 2016; Bent et al., 2016; McCullough, 2015) and, further,
can distinguish between accents reflecting dialects of their own language (Clopper & Pisoni,
2007; McCullough et al., 2019), and those accents reflecting groups of languages other than
their own, although with diminished classification accuracy (Atagi & Bent, 2016). Most
research in this domain has focused on monolingual English speakers’ categorization of either
US dialectal differences or differences between US and “foreign accented” English, based on
speaker accent, and, for the most part, has recruited listeners of a fairly homogeneous American
English background, and speakers representing a fairly narrow representation of English, or else
a wide variety of the world’s languages (see, e.g., Bradlow et al., 2010; Clopper, 2008; Clopper
& Bradlow, 2008, 2009; Clopper & Pisoni, 2007; a.o.). We thus know very little about how
exposure to accents representing a diversity of dialects and/or languages, being a multilingual
speaker, or having language-specific competence in non-English languages can influence accent
perception and categorization. At the same time, we also know little about how listeners might
engage in making more fine-grained distinctions among accents reflecting languages from a
similar geographic region in the world, which may or may not be members of the same language
family. The goal of the current research is to address gaps in these aspects of speech accent
perception, with the broader goal of addressing how we make inferences about speakers based

on their accents in an ever-increasing multi-lingual and mobile global society.

We begin with an overview of reliable indicators of accent in production. We then turn to a
comprehensive review of evidence concerning how listeners recruit segmental phonetic cues when
perceiving differences in speaker status relative to geographic region and linguistic background,
and how a listener’s own linguistic background and/or familiarity with a language influences
their identification of languages and/or dialects. The findings from the studies reviewed in the

next section indicate that even listeners without fluency in a target language (or dialect) are



able to detect L2 speaker status in production, and benefit from increased exposure to, and
familiarity with, the language. We then identify a gap in the research to date: how membership
in a diverse linguistic context (daily familiarity with multiple languages and dialects) benefits
listeners’ perception of accents, and how this compares with perception by listeners who are part
of a homogeneous linguistic context, those who are multilingual speakers, and native speakers of
these target languages within a broad and more specific geographic region. We present the results
of an online free classification task that sheds light on the benefits of exposure to, and engagement
in, linguistically diverse contexts, and the development of tailored linguistic knowledge. These
findings reveal how qualitatively different kinds and levels of linguistic knowledge shape our

perceptual organization of speaker accents.

2. Background
21 Linguistic and dialectal variation

It is by now well-known that speakers of the same language can pattern very differently in
their speech production, and display different phonological systems and rules, based on the
geographic region in which they live (Baranowski, 2008; Blake & Josey, 2003; Chambers, 2006;
Clopper & Bradlow, 2009; Clopper & Pisoni, 2006; Clopper, Pisoni, & de Jong, 2005; Foster et al.,
2017; Fridland, 1999; Hubbell, 1950; Labov, 1962, 1966, 1998; Labov et al., 2006; McCullough
et al., 2019; Preston, 1993; Sankoff & Blondeau, 2007; Trudgill & Hannah, 2002). The phonemic
and subphonemic acoustic cues that signal diverse dialects are perceptible to speakers of a target
language, even without significant exposure to dialectal variation (Clopper, 2008; Clopper &
Pisoni, 2007). Pronunciation differences can also signal level of proficiency and when a language
may have been acquired. These differences may not only be perceptible to a listener and signal
the second language (L2) status of the speaker, but may also allow them to be identified as
a fluent or native speaker! of one specific language rather than another, even when they are
speaking English (see, e.g., Hartshorne et al., 2018; Johnson & Newport, 1989; Lenneberg,
1967). Late learners of English who are influenced by their own native language display patterns

that reflect morphosyntactic features (see the discussion and references in, e.g., Hopp, 2013),

! We are aware of the problematic status of “native language/speaker” terminology in psycholinguistics (Cheng et
al., 2021), and yet we find the terminology unavoidable in the context of this article, given the distinctions in
linguistic backgrounds that are central to the current research. Here, we define native language as a language (or
languages) which a speaker acquired early in the critical period, which they would themselves identify as their
first language(s). and in which they are most fluent. Further, when speaking their native language, a native speaker
would be identified as such by someone else with a similar language background (i.e., would be identified as a native
speaker or as someone who grew up speaking the language in question early in the critical period). We replace
“non-native” with L2, even though this terminology also presupposes a particular sequential order of acquisition and
number of languages.



or phonological and/or phonetic features (see, e.g., Baese-Berk et al., 2020; Bent et al., 2008;
Davidson, 2006).

While L2 speaker status or regional dialect may be signaled at multiple levels of the speech
signal, there is evidence that information encoded at the segmental level is weighted more
heavily than information at the suprasegmental or intonational level (Alcorn et al., 2020; Carrie
& McKenzie, 2018; Clopper & Pisoni, 2004a, 2007; Clopper, Pisoni, & de Jong, 2005; Flege, 1984;
Leemann et al., 2018; Park, 2013; Ruch, 2018; Sereno et al., 2016; Van Bezooijen & Gooskens,
1999). At the same time, suprasegmental information may still play a role (Barkat et al., 1999;
Munro, 1995; Munro et al., 2010). Research also indicates that listeners are highly sensitive to
the presence of an L2 accent — even when they themselves are not native speakers of the target
language (Major, 2007; see also Bradlow & Pisoni, 1999; Munro, 1998; Rogers et al., 2001, 2004;
van Wijngaarden, 2001). Previous research has also demonstrated that L2 accents and accents of
“non-standard” and/or unfamiliar dialects incur a processing penalty relative to those for native
languages and familiar dialects (Adank et al., 2009; Clarke & Garrett, 2004; Floccia et al., 2006;
Munro & Derwing, 1995; Wade et al., 2007).

Individual experience with languages and the environments or cultures in which these
languages are spoken can improve a listener’s performance (see, e.g., Clarke & Garrett, 2004;
Xie et al., 2018). In fact, intensive exposure to a language is shown to result in more accurate
production and perception of that language at the segmental level (Best & Strange, 1992; Flege
et al., 1997). A further distinction may exist between highly proficient speakers and experienced
L2 learners involved in regular contact with a specific language environment and culture,
who experience pressure to acquire lexical content and “re-phonologize” the perception of
phonological contrasts (Best & Tyler, 2007). While there is evidence that self-reported familiarity
with a language may aid in identification of the language in accented speech, this still does not
prevent it from being confused with another language in L2 accented speech (Atagi & Bent, 2015;
Bent et al., 2016; Derwing & Munro, 1997; McKenzie, 2015).

It thus appears that perceived shared geographic or regional similarity plays a role
in classification, in addition to perceived phonological similarity — a point that we leverage
and expand upon in the current work. At the same time, while having some familiarity with
particular languages may facilitate recognition of those languages via accented speech, lack of
familiarity does not necessarily amount to inaccurate accent identification. Perceptible patterns
of production by speakers of certain languages may be sufficient to allow listeners to identify a

speaker’s native language (see McCullough, 2015; Vieru et al., 2011).

Individual exposure to specific dialects can also improve listeners’ performance. In their
survey of attitudinal evaluations of New Zealand English, Australian English, and American
English varieties, Bayard et al. (2001) reported that when asked to identify the nationality

of a speaker, all native listeners were better at identifying their respective target dialects, as



one would anticipate. However, Australian and New Zealand listeners were better at correctly
categorizing American English than American English listeners were at categorizing New Zealand
and Australian dialects, and New Zealand listeners were more likely to mis-categorize speakers of
their dialect as Australian speakers than vice versa. Likewise, Adank et al.’s (2009) participants
who were recruited from Glasgow showed degraded performance with Spanish-accented English
relative to both standard Southern English and Glaswegian dialects, outperforming their standard
English dialect counterparts with the latter dialect. In addition, individual speakers who have
more experience with dialectal variety (e.g., through regional mobility) may show superior
performance relative to those who have a more insular, region-specific experience (Clopper &
Pisoni, 2004a, 2004b, 2006, 2007; Williams et al., 1999; although see Alcorn et al., 2020, and
the possibility of effects due to age of exposure). These findings strongly suggest that increased
exposure to, and familiarity with, dialects and languages outside of one’s own generally results
in enhanced perception and categorization of speakers of those languages and dialects, based
on their accents. An open question that the current research seeks to answer is whether similar
benefits of broader language exposure extend to listeners consistently exposed to multiple

languages, and how specialized this additional linguistic experience must be to be beneficial.

2.2 Free classification task

The current study employs an auditory free classification task, in which participants are presented
with audio samples, and must attend to acoustic phonetic attributes of the sound files, or
sublexical and subphonemic cues in the speakers’ productions, to perform comparisons across
speakers and create their own categories without pre-specified labels or category guides, based
on the features they perceive (or not). See Imai (1966), Clopper (2008), and Clopper and
Bradlow (2009). Listeners, therefore, choose to create a larger or smaller number of categories,
and larger or smaller category sizes, based on their decisions about category membership, which
are based on their detection of relevant features. Previous researchers have successfully used
free classification, sometimes paired with other tasks, to investigate how listeners from different
language backgrounds categorize speakers of different dialects and native speaker backgrounds.
A summary of recent auditory free classification tasks is presented in Table 1.2 We include the

present research in the last row of the table.

With the exception of Atagi and Bent (2016), most free classification tasks to date have not
manipulated native and L2 listeners and native and L2 speakers simultaneously within a task.

In the current research, we do so, in order to investigate the role of language exposure and

2 There have also been other types of classification tasks employed that are not free classification tasks, as they have
provided listeners with labels or categories, or explicit directions about how to create groupings (e.g., by region) or
the number of groups to create. See, e.g., Clopper, Pisoni, & de Jong (2005), Clopper and Pisoni (2004a, 2004b).
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linguistic background in perception and classification. Three previous studies cited in Table 1

set the stage for the current work.

Clopper and Bradlow (2009) focused on the categorization of American English dialects. They
targeted native and L2 listeners recruited from Northwestern University, a prestigious private
Midwestern university in Evanston, Illinois. Across two experiments, their participants included
native speakers of American English from diverse backgrounds and L2 speakers. Among the 1.2
group, the majority (38) were native speakers of Mandarin, and the remaining 30 represented
10-12 diverse languages and language families, thus constituting a very heterogeneous group.
While most had spent little time in the US at the time of the study, they had been admitted
to Northwestern and, therefore, demonstrated English proficiency in their high TOEFL scores.
Clopper and Bradlow’s participants listened to 20 speakers from the TIMIT Acoustic-Phonetic
Continuous Speech Corpus (Garofolo et al., 1993), representing four dialect regions in the United
States (New England, North, Midland, and South), with no international dialects or L2 speakers.
The two experiments differed mainly in the sentence prompt from the TIMIT speakers that

listeners heard to perform the classification.

Participants in Clopper and Bradlow’s (2009) free classification task were asked to put all of
the talkers from the same part of the country in a group together. Listeners across all three groups
(native, L2 Mandarin, and L2 heterogeneous) generated the same number of groups: approximately
6 groups, on average, with three to four speakers per group. Perhaps unsurprisingly, native
listeners were more accurate than the two L2 groups in their classifications, placing speakers from
the same dialect together in a group and not placing speakers from different dialects together as
often. Overall, native and L2 listeners patterned similarly within and across the two experiments.
They were likely to identify three to four groups of speakers based on English dialects. Thus, both
native and L2 listeners were able to classify native speakers of American English by regional

dialect, but native listeners still outperformed their L2 counterparts.

Atagi and Bent (2016) focused on the categorization of a range of accents across diverse
languages. They compared the performance of monolingual native listeners of US English, and
native speakers of Spanish and Korean as L2 listeners, in a free classification task. Listeners
were presented with two English sentences from the Hoosier Database of Native and Nonnative
Speech for Children (Atagi & Bent, 2013; Bent, 2014) produced by speakers of various language
backgrounds, including English. Native listeners of English were more accurate in their
classification than L2 listeners, while listeners with a Spanish or Korean language background
were more accurate in their categorizations of speakers of those languages than the native English
listeners. What’s more, for all three groups of listeners, the native US English speakers were
more closely clustered together compared to speakers from the other language backgrounds, and
were treated as more similar to speakers of German and French than to speakers of the Asian
languages. The authors concluded that “linguistic experience plays a significant role in shaping

listeners’ classification of native and nonnative varieties of English” (p. 257). The authors noted



that the largest population of international students at Indiana University (the home university
of the native listeners) is Korean, and conjectured that “The high accuracy demonstrated by these
native listeners, therefore, may be due to native listeners’ exposure to Korean-accented English
on campus” (p. 257). This pattern led them to suggest that future researchers investigate native

listeners with different experiences with L2 accents. The current research explicitly does so.

Finally, Bent et al. (2016) has had the most diverse sample of speakers and listeners to date.
They employed a range of speaker productions of the script from the Speech Accent Archive (a
segment of the exact script used in the present research), representing six U.S. regional dialects,
six international English dialects, and twelve L2 accents within the same tasks. The U.S. regional
dialects included Mid-Atlantic, Midland, New England, North, South, and West. The international
English dialects included dialects spoken in Australia, England, Ireland, New Zealand, Scotland,
and South Africa. The L2 accents were produced by speakers of Arabic, French, German, Gujarati,
Japanese, Korean, Mandarin, Russian, Spanish, Somali, Swahili, and Thai. Thus, the geographic
regions and language families were extremely wide-ranging. All told, there were 72 speakers
representing these regions or language backgrounds. All of the listeners in their task were from a
monolingual English background, and all were recruited from Indiana University in Bloomington,
Indiana, a Midwestern state university with little ethnic and linguistic diversity. Forty-five of the
50 listeners grew up in the Midwest, and 30 grew up in Indiana. Most of the students had not
studied abroad, and most had little experience with L2 speakers, some referring to their “foreign

professors.”

Bent and colleagues paired together a free classification task (where listeners group speakers
together) and a ladder task (where listeners rank talkers relative to their proximity to “standard
American English”). Given the range of 24 possible groups, the listeners in Bent et al. (2016)’s
study created, on average, 11 groups (range 5-19), with 7 speakers in a group, on average (range
4-14). Thus, despite their own lack of multilingual, multidialectal knowledge, listeners categorized
beyond the native/L2 distinction, and created approximately five main groups: (a) International
English, (b) a mix of American and International English, and within L2, three clusters including
(c) French and German, (d) the Asian languages, and (e) a mixed bag, including Swahili, Russian,
and Gujarati. It is these last two categories that led us to ask in the current research if exposure to
diverse Asian languages and accents, in particular, and specialized knowledge of these languages
within a geographic region, could result in more fine-grained groupings. Thus, we seek to probe
further how a listener’s native background and regular exposure to other languages (whether at

all, or relative to targeted speech samples) facilitates the categorization of accents.

2.3 Interim conclusions

The following picture emerges from the previous research. First, listeners of various backgrounds
perceive a native/L2 contrast among speakers, sometimes even based on minimal segmental

linguistic information. They are also able to distinguish among speakers of different dialects
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within a language. Second, experience with, and exposure to, speakers, languages, and dialects
can positively impact — but does not necessarily ensure — accuracy in perception or classification.
Third, both L2 and native listeners — even those from a homogeneous monolingual background
— can successfully categorize native speakers of English according to regional dialects, and L2
speakers by general language groupings. However, native listeners are more accurate in their
identification and classification than L2 listeners.

2.4 Current research

To date, no previous study has explicitly compared native listeners and L2 listeners with
a linguistic background in specific target languages in a task involving both variation among
native/regional English dialects and L2-accented English. In addition, no previous study has
compared monolingual listeners with exposure to multiple languages, monolingual listeners with
limited linguistic exposure, and multilingual speakers with or without knowledge of the target
languages, to determine whether and how familiarity with linguistic diversity compares with
specialized or multilingual competence. The current study not only aims to fill those gaps, it also
builds on, and extends, previous research using an auditory free classification task methodology

to shed light on the perceptual benefits of multilinguistic exposure and competence.

Our aims are twofold. First, we seek to investigate how accents capturing dialectal
variation in English are perceived and classified, both by native English listeners with and
without exposure to multiple languages and regional dialects, and by listeners with native
proficiency in other languages. Second, we wish to determine how four specific listener groups
perceive and classify a selection of Asian-language-accented speech: native speakers of these
specific Asian languages, monolingual English speakers with exposure to multiple dialects
and languages, including these Asian languages, monolingual English speakers with limited
exposure to linguistic variation, and speakers who are multilingual, yet have no proficiency in
these Asian languages. Three main questions guided our research and our choice of speakers
and listeners.

First, does exposure to linguistic diversity, including consistent exposure to specific languages and
accented English spoken by native speakers of those languages, allow for fine-grained categorization
of speakers by their accent, based on their dialect, and accurate categorization of speakers by accent,
based on their native language-accented English? To answer this question, we chose listeners who
are native English speakers attending college in an extremely linguistically diverse context with
a significant Asian population of speakers (where these English speakers can hear the Asian
languages spoken, and hear Asian-language-accented English), and compared them to a group
of similar-aged college students from a more homogeneous and non-/minimally linguistically

diverse context who are not regularly exposed to these languages or related L2-accented English.
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