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Abstract
Native-speaker listeners constantly predict upcoming units of speech as part of language processing, using various cues.
However, this process is impeded in second-language listeners, as well as when the speaker has an unfamiliar accent.
Whereas previous research has largely concentrated on the pronunciation of individual segments in foreign-accented speech,
we show that regional accent impedes higher levels of language processing, making native listeners’ processing resemble that of
second-language listeners.

In Experiment 1, 42 native speakers of Canadian English followed instructions spoken in British English to move objects on a
screen while their eye movements were tracked. Native listeners use prosodic cues to information status to disambiguate between
two possible referents, a new and a previously mentioned one, before they have heard the complete word. By contrast, the
Canadian participants, similarly to second-language speakers, were not able to make full use of prosodic cues in the way native
British listeners do.

In Experiment 2, 19 native speakers of Canadian English rated the British English instructions used in Experiment 1, as well as
the same instructions spoken by a Canadian imitating the British English prosody. While information status had no effect for the
Canadian imitations, the original stimuli received higher ratings when prosodic realization and information status of the referent
matched than for mismatches, suggesting a native-like competence in these offline ratings.

These findings underline the importance of expanding psycholinguistic models of second language/dialect processing and
representation to include both prosody and regional variation.
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Introduction

Whether we call a tomato “tomahto” or “tomayto” has come to
represent an unimportant or minor difference – “it’s all the same

to me,” as the saying goes. However, what importance such
socio-linguistic differences actually have for language process-
ing, and how to integrate their potential effects in psycholin-
guistic models, is far from clear. On the one hand, recent re-
search shows that regional accents different from the listeners’,
such as Indian English for Canadian listeners, impede word
processing (e.g., Floccia, Butler, Goslin, & Ellis, 2009;
Hawthorne, Järvikivi, & Tucker, 2018). Much the same way
that processing sounds, words, and sentences in foreign-
accented speech can be more effortful and error prone than in
one’s native (or familiar) accent, an unfamiliar regional accent
can impede predictive processes during language comprehen-
sion (Grey & van Hell, 2017; Hanulíková, van Alphen, van
Goch, & Weber, 2012; Hanulíková & Weber, 2012; Porretta,
Buchanan, & Järvikivi, 2020; Porretta, Tucker, & Järvikivi,
2016; Romero-Rivas, Martin, & Costa, 2016). On the other
hand, several studies treat regional accents as a type of phonetic
variation similar to speaker variation within a regional accent.
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For example, Le, Best, Tyler, and Kroos (2007) used regional
variants to ask how much phonetic detail is represented in the
mental lexicon, comparing psycholinguistic models assuming
abstract phonological representations of words (Cohort model
− Marslen-Wilson, 1987; TRACE − McClelland & Elman,
1986) against models assuming storage of phonetic details (ep-
isodic theory − Goldinger, 1998; exemplar theory − Johnson,
1997). They tested spoken-word recognition of stimuli in either
the participants’ native dialect or in one of two unfamiliar non-
native dialects, one of which was phonetically more similar to
the native accent than the other. Based on their finding of higher
accuracy and earlier recognition in the phonetically similar un-
familiar dialect, Le et al. argued that mental representations
must contain both abstract representations and fine phonetic
detail. Crucially, this and other studies assume that dialect dif-
ferences are a kind of phonetic variant that listeners map to their
existing representations or add to their existing set of exemplars
(Best, Tyler, Gooding, Orlando, & Quann, 2009; Kraljic,
Brennan, & Samuel, 2008, b; Nycz, 2013). Thus, they suggest
that different dialects share the samemental representations, i.e.
that “tomahto” or “tomayto” are underlyingly the same.

Yet, these and other studies on the processing of
accented speech typically concentrate on the divergent
pronunciation of individual segments or the transfer of
syllable structure, and ignore higher levels of language
processing, including speech prosody (see overview in
Cristia et al., 2012). However, prosody has a wide range
of crucial functions in transmitting sentence- and
discourse-level information, like marking distinctions
between questions, statements, and commands, or
highlighting new information, which are realized differ-
ently in different languages (Jun, 2005, 2014; Kügler &
Calhoun, in press), as well as differing between regional
varieties of the same language (e.g., Fletcher, Grabe, &
Warren, 2005, on English; Frota et al., 2015, on
Portuguese). In the current study, we aimed to find out
whether regional accent can impede language processing
at the discourse level by investigating Canadian English
listeners’ use of prosodic cues to identify new versus
previously mentioned referents when processing
British-accented English.

Research shows that when listeners process complex
referring expressions, they incrementally use information
from each word to reduce the set of possible referents to
the intended one (Altmann & Kamide, 1999, 2007;
Eberhard, Spivey-Knowlton, Sedivy & Tanenhaus, 1995;
Kamide, Scheepers , & Altmann, 2003; Sedivy,
Tanenhaus, Chambers, & Carlson 1999). Among other
cues, listeners exploit prosodic information to predict up-
coming referents. For example, when listeners move ob-
jects, following instructions such as “Put the candle above
the diamond. Now put the candle/CANDY below the tri-
angle,” they quickly use prosodic prominence (candle/

CANDY) to predict which object needs to be moved next.
Indeed, even though candle and candy are segmentally
identical up until the last phoneme, listeners do not wait
until the segmental disambiguation point. Instead, they
can and typically do predict the referent based on the
prosodic marking of its information status: An accent on
the first syllable, CAN, points to the new referent candy
while an unaccented can already elicits a significant in-
crease in looks to the given referent candle (Dahan,
Tanenhaus, & Chambers, 2002). If this prediction is not
borne out (i.e. CAN in the given candle and can in the
new candy), a significant delay in finding the correct ob-
ject is incurred. Using this same experimental paradigm,
Chen, den Os, and de Ruiter (2007) found that native
speakers of British English were sensitive not only to
the placement of the accent but also to the shape of the
accent (i.e., accent type). Native British listeners associat-
ed falling accents with new referents and rising accents
and no accent with given referents. However, even ad-
vanced Dutch learners of English did not behave in a
native-like manner in an experiment using the same de-
sign and stimuli (Chen & Lai, 2011).

Here, we investigate the extent to which Canadian lis-
teners’ reactions to British English prosodic cues to informa-
tion status resemble those of British native and Dutch second-
language speakers of English. We first investigate Canadian
listeners’ online processing with an eye-tracking study. A sec-
ond experiment more explicitly addresses the issue of shared
versus different representations for different dialects by testing
if the same prosodic cues are rated as equally contextually
appropriate when produced by a Canadian speaker.

Experiment 1: Eye-tracking study

Participants

We recruited 55 self-identified native English speakers, all of
whomwere students at the University of Alberta at the time of
testing. Data from 13 speakers were discarded due to the fol-
lowing reasons: poor calibration or tracking (n=7), having
grown up in an English-speaking country other than Canada
(n=3), starting to learn English after the age of 4 years (n=2),
and having lived in a non-English-speaking country for sev-
eral years during childhood and adolescence (n=1). Thus, we
analyzed data from 42 participants (26 female, 13 male, three
not indicated; mean age: 19.6 years). The study was approved
by the Research Ethics Board 2 of the University of Alberta.

Materials and procedure

We used the visual and auditory stimuli from Chen et al.
(2007) and Chen and Lai (2011), who adopted the design
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and items from Dahan et al. (2002). The target items were
made up of 18 cohort target-competitor pairs that had similar
frequencies and shared an initial phoneme string of various
lengths (e.g., candle vs. candy, sheep vs. shield; see Online
Supplementary Materials for details).

Participants saw a 5 × 5 grid containing pictures of four
objects (target, competitor, and two distractors), as well as four
geometrical shapes. Following aurally presented instructions
spoken in Standard Southern British English, they used a
computer mouse to click on and move the objects, which
differed between trials, relative to the geometrical shapes,
which remained constant across the entire experiment.
Within each trial, participants followed two instructions
(Table 1), while their eye movements were tracked with an
EyeLink 1000 eye-tracker. The second instruction always re-
quired moving the target, while the first one required either
moving the target or the competitor. This manipulated the
information status of the target in the second instruction:
When the target had already been mentioned in the first in-
struction, it was given in the second instruction, but when the
first instruction concerned the competitor, the target was new
in the second instruction.

Additionally, accentuation of the target word was manipu-
lated in the second instruction, so that the target word carried a
falling accent, a rising accent, or was unaccented (see Fig. 1
and Online Supplementary Materials; the first instruction
always had the same intonational contour). Information status
(given/new) and accentuation (falling/rising/unaccented) of
the target word in the second instruction were crossed, yield-
ing six experimental conditions.

Hypothesis and predictions

If native speakers of Canadian English associate falling
accents with newness, but rising accents and unaccented
words with givenness, like native speakers of British
English do, the following predictions (P1 through P7)
can be made: Participants should show more looks to
the competitor (P1) when a target with a falling accent
is given than when it is new, (P2) when an unaccented
target is new than when it is given, (P3) when a target
with a rising accent is new than when it is given, (P4)
when a given target has a falling accent than when it is
unaccented, (P5) when a given target has a falling ac-
cent than when it has a rising accent, (P6) when a new
target is unaccented than when it has a falling accent,

(P7) when a new target has a rising than when it has a
falling accent.

Analysis and results

As a measure of interference, we analyzed the proportion of
looks to the competitor as a time series between 200 ms and
700 ms after the onset of the target word as our dependent
variable (Fig. 2). Proportions were transformed to empirical
logits for statistical analysis. We used generalized additive
mixed-effects modelling (GAMM) in R (Porretta,
Kyröläinen, van Rij, & Järvikivi, 2018; R Core Team, 2018;
Wood, 2016) to model the time series data (727 trials total)
(see Online Supplementary Materials for details on
preprocessing and analysis).

Based on statistical modelling, Fig. 3 illustrates the differ-
ence in looks to the competitor between all pairs of conditions
(one pair per panel). Gray shading marks 99% confidence
intervals and dotted vertical lines indicate the time points that
are significantly different between the conditions (i.e., where
the confidence intervals do not overlap with the line indicating
a difference of zero).

As seen in Panel A, for the first 217 ms of the analysis
window, falling accents resulted in more looks to the compet-
itor when the target was given as compared to new, indicating
that participants associated falls with newness, supporting P1.
Unaccented targets lead to fewer looks to the competitor later
in the analysis window (437−680 ms) when the target was
given than when it was new, i.e., participants treated unaccent-
ed realizations as a cue to givenness (Panel B, P2). Panel C
illustrates that for new targets, there were more looks to the
competitor for rising accents than falling within a period of
91 ms (316−407 ms), in line with falling accents being a
stronger cue to newness than rising ones (P7). For rising ac-
cents (Panel D), a significant difference between given and
new targets appeared at the very beginning of the analysis
window. The effect was brief (30 ms) and opposite to the
prediction in P3, i.e., more competitor looks for given rises
than for new ones (see Online Supplementary Materials for
discussion). Lastly, none of the other differences between con-
ditions (panels E through I) reached significance.

In sum, participants treated falling accents as more appro-
priate for new than for given targets and unaccented targets as
more appropriate when given than when new. Rising accents,
though less appropriate for new targets than falls, were not
more appropriate for given than for new targets. Thus,

Table 1. Example of spoken two-part instruction during one trial in both information status conditions. Target: candle; competitor: candy

Information status: Given Information status: New

Instruction 1 Put the candle above the diamond Put the candy above the diamond

Instruction 2 Now put the candle below the triangle Now put the candle below the triangle
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Canadian English speakers’ reaction to these stimuli differed
from that of British English speakers, who clearly associated
rising accents with givenness (Chen et al., 2007), contradic-
ting our hypothesis.

Experiment 2: Rating study

Participants

Nineteen native speakers of Canadian English participated in
the study (13 female, mean age 19.11 years).

Materials and procedure

Materials were the spoken British English stimuli used in
Experiment 1, as well as the same materials spoken by a male
native speaker of Canadian English who imitated the prosody
of the original British English stimuli (see Fig. 1, Online
Supplementary Materials, for details). All participants

encountered all items in all conditions in both varieties (18
items × 6 conditions × 2 varieties = 216 target trials + 46 filler
trials + 2 practice trials), presented in six blocks of 44 stimuli.
Each block contained either Canadian or British English stim-
uli; order within and between blocks was randomized for each
participant. In each trial, participants listened to two consecu-
tive instructions and rated the appropriateness of the prosody
of the second instruction with respect to the first on a scale
from 1 (not appropriate) to 5 (very appropriate).

Hypotheses and predictions

If native speakers of Canadian English, like native speakers of
British English, associated falling accents with new informa-
tion, but rising accents and unaccented words with givenness,
we would predict that they rate falling accents as more appro-
priate than rising ones and unaccented realizations when tar-
gets are new, but rate unaccented and rising as more appropri-
ate than falling accents when targets are given (P1). If both
varieties share the same representation in the minds of the

Fig. 1. Example pitch contours for instruction 2 for target word hammock
in the three accentuations: falling accent (top panel), rising accent
(middle panel), and unaccented (bottom panel) and for both speaker
accents, Standard Southern British (left) and produced by a speaker of

Canadian English imitating the prosody of the British English
productions (right). Only the British-accented stimuli on the left were
used in Experiment 1, while Experiment 2 used stimuli with both regional
accents
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Canadian speakers, British English and Canadian-spoken
stimuli should show no differences in rating (P2).

Analysis and results

We analyzed participants’ ratings (216 × 19 = 4,104 data
points) with GAMMs for ordinal data (Baayen & Divjak,
2017, see Online Supplementary Materials). Modelling indi-
cated that the information status of the target only affected
participants’ preferences regarding accentuation for the origi-
nal British English stimuli. In the new condition, participants
rated falling realizations as more appropriate than rising and
unaccented realizations, whereas they gave opposite ratings in
the given condition, in line with P1. For the Canadian-spoken
stimuli, however, falling accents were always rated signifi-
cantly higher than rising accents and unaccented realizations,
both for new targets and for given ones (Fig. 4), contra P1 and
P2.

Discussion and conclusion

Results from Experiment 1 indicate that when processing
British English prosodic cues to information status, contrary
to our original hypothesis, native Canadian English speakers
resemble non-native speakers confronted with the same

stimuli (Chen & Lai, 2011) rather than native British English
speakers (Chen et al., 2007). In both experiments, our
Canadian participants treated falling accents as a cue to new-
ness and unaccented realizations as a cue to givenness.
However, rising accents, which are a clear cue to givenness
for native British English speakers, were not a clear cue to-
wards either information status in Experiment 1. In line with
this, Canadian listeners showed no effect of information status
on the ratings of Canadian-spoken stimuli in Experiment 2.
These findings suggest that Canadian English does not use the
same prosodic marking of information status as British
English. Canadian speakers, while of course native speakers
of English, are in that sense non-native speakers of the British
variety.

Moreover, our results showed a difference between
participants’ ability to use British English prosodic cues
to information status in rapid online speech processing
(Experiment 1) and in offline ratings (Experiment 2).
This could suggest that Canadian and British English
accentuation patterns receive separate mental representa-
tions, which are not equally accessible. In such a view,
Canadian speakers would form new categories for ac-
quired British English accents, distinct from their
existing native accent inventory in both form and asso-
ciated meaning and function. Alternatively, both patterns
could share a representation, so that processing a non-

Fig. 2. Average proportion of looks to competitor by experimental condition. Given and new refer to the information status of the target referent in the
second instruction of each trial. Error bars represent standard error. Vertical dotted lines indicate the selected analysis window
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native dialect entails mapping a less familiar surface
variant of an accent to the existing underlying form,
which is already associated with a pragmatic meaning
(e.g., signaling an information status like givenness).
This mapping may be more or less feasible depending
on the time constraints and demands imposed by the
task (in addition to other factors like previous exposure
to the dialect). Separate representations are suggested by
Sumner and Samuel (2009) for New York City natives
who produced “r-dropping” variants of works like baker
and filter, but also showed priming for General
American pronunciations without “r-dropping.” For a
second group, who showed semantic priming with “r-
dropping,” but did not produce it in their own speech,
they suggest the second alternative, a single underlying
representation (also see references in the Introduction).
For our participants, results of Experiment 2 seem to

support the first alternative: Canadian listeners’ ratings
of the original British stimuli indicated an association
between accentuation and information status similar to
native speakers of British English, but their ratings of
the Canadian-spoken stimuli did not display that same
association. This might suggest that Canadian listeners
drew on two distinct mappings between prosodic form
and meaning/function to assess the Canadian-spoken
versus original British stimuli.

Ultimately, the present results demonstrate that it is possi-
ble and necessary for the relatively small fields of research on
the acquisition of regional dialects (Nycz, 2013) and process-
ing differences between languages versus dialects (Melinger,
2018) to expand to also consider prosody. They also suggest
the need to adapt psycholinguistic models that have over-
whelmingly been developed for words and phonemes in re-
search on second language (L2) processing (Keatley, 1992;

Fig. 3. Difference curves for all pairs of experimental conditions. Shading marks 99% confidence intervals, vertical dotted lines highlight significant
differences
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Segalowitz & Trofimovich, 2012), L2 phonology (Eckman,
2012), and L2 acquisition (Faris, Best, & Tyler, 2018; Flege &
MacKay, 2004) to include prosody. Some remarks appear in
de Bot (1992), who suggests that L2 speakers likely do not
have two separate prosodic systems, since pronunciation is
often influenced by the first language even in highly proficient
L2 speakers. If further research supports our tentative sugges-
tion that speakers do in fact establish a second system when
acquiring a second language or dialect (also see Sumner &
Samuel, 2009), much more work is needed to model this pro-
cess and the resulting two prosodic representations. Crucially,
our participants’ performance when processing a regional va-
riety of their native language shows that dialect differences in
the mind of listeners concern not only segments but also pros-
ody, not only word meanings but also the transmission of
discourse-level distinctions like information status – qualita-
tively different aspects that should be reflected in psycholin-
guistic modelling. Thus, these dialect differences go far be-
yond the difference between “tomayto” and “tomahto.”
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