12. Bilingual/Multilingual Phonetics ID: 481

DEMYSTIFYING HERITAGE ACCENT: HERITAGE ACCENT PERCEIVED
BY HERITAGE SPEAKERS

Joo Kyeong Kim, Ji Young Kim, John Carter, & Jenny Eonsuh Choi

University of California, Los Angeles
anitajookyeong@g.ucla.edu, jiyoungkim@g.ucla.edu, jackcarter1 868@g.ucla.edu, choijen@g.ucla.edu

ABSTRACT

Heritage speakers (HSs) generally sound more
native-like than L2 learners (L2s), despite having an
accent that is different from non-heritage native
speakers (NHNS) or a “heritage accent.” However,
there is little understanding on the relative impact of
segments and prosody on heritage accent. Moreover,
how the heritage accent is perceived by their peer HSs
is not well understood. The present study examines
the relative contribution of segments and prosody in
the perception of heritage accent by two groups of
raters, HSs and NHNSs of Mexican Spanish. Semi-
spontaneous speech samples were collected from
three speaker groups (i.e., NHNS, HS, and L2), which
were used as auditory stimuli for an accent rating
task. HSs and NHNSs evaluated the nativeness of the
speech samples presented in three different
conditions (i.e., original, segment-only, and prosody-
only). The results suggest that for both rater groups,
prosody plays a bigger role in heritage accent
perception, while L2 foreign accent is mainly
perceived in the segments.
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1. INTRODUCTION

Heritage languages are minority languages acquired
naturalistically in a bilingual or multilingual
environment, such as diasporic languages spoken by
immigrants and their children [14, 19]. The speakers
of heritage languages, or heritage speakers, are
generally considered to sound more native-like than
second language learners, despite having an accent
that diverges from that of non-heritage native
speakers [1, 9, 12, 15]. However, the phonetic
features that are responsible for the so-called
“heritage accent” [16] are not well understood. While
some studies have shown that deviation in prosody
from the monolingual norm is associated with
heritage accent [8, 20, 22], it is unclear whether
prosody contributes more to heritage accent than
segments, given that the two are inevitably
intertwined. Moreover, research on heritage accent
has largely been based on non-heritage native
speakers’ impression [1, 9, 12, 15], while there is little
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understanding on how heritage speakers evaluate
other heritage speakers’ speech.

In order to fill these gaps in the literature, we
conducted an online accent rating task using
resynthesized speech with both heritage and non-
heritage native listeners as raters. Specifically, we
seek to elucidate (1) which of the two aspects of
speech, segments or prosody, contribute more to
perceived heritage accent and (2) whether heritage
speakers consider other heritage speakers’ speech
native-sounding.

2. METHODS
2.1. Participants

2.1.1. Speakers

Semi-spontaneous speech samples were recorded
from 18 adult speakers of Spanish in their twenties.
The speakers consisted of six heritage speakers
(HSs), six second language learners (L2s), and six
non-heritage native speakers (NHNSs). The L2s and
the NHNSs were included as control groups that
represent two extreme points of the native-non-native
accent continuum [9]. All three groups were balanced
by gender. The HSs were second-generation Mexican
Americans, whose parents were from Mexico and
moved to the US as adults. All the HSs were born and
raised in Southern California. Three L2s were native
speakers of American English and the other three L2s
were native speakers of Korean. Lastly, the NHNSs
were born and raised in Mexico.

2.1.2. Raters

Fifty-four raters participated in the accent rating task.
Half of them were NHNSs (mean age: 23.0 years; 8
female, 19 male), who were all born and raised in
Mexico. The other half were HSs residing in
Southwestern US (24 California, 2 Texas, and 1
Nevada) and at least one of their parents was from a
Spanish-speaking country. For 21 out of 27 HS raters,
either one or both parents were from Mexico. For the
remaining 6 raters, the parents were from other
Spanish-speaking countries: Argentina (1), Colombia
(1), Ecuador (1), Guatemala (1), and El Salvador (2).
Since dialect may have an effect on accent ratings, in
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this study, we only report data of the 21 HS raters with
Mexican Spanish input (mean age: 25.6 years; 12
female, 9 male), consistent with other participants.

All the NHNS raters and 13 HS raters were
recruited via Prolific (https://www.prolific.co) which
is an online research participant recruitment platform.
The other 8 HSs were recruited at the University of
California, Los Angeles (UCLA).

2.2, Stimuli

To elicit semi-spontaneous speech, we asked the
speakers to describe and narrate a wordless picture
book, “Frog, Where Are You?” [13]. Two ten-second
samples were extracted from each speaker, resulting
in a total of 36 speech samples. All the samples were
free of morphosyntactic errors. Pauses longer than 0.3
seconds were manually trimmed and speech rate was
controlled across the groups using Praat [3]. Then, the
samples were resynthesized to test two additional
conditions (i.e., segments-only and prosody-only)
other than the original condition.

For the segments-only condition, we first
controlled for the rhythm so that all the samples
represented the rhythm of a non-heritage native
speaker. For this purpose, we had a non-heritage
native speaker of Mexican Spanish, who did not
participate in this study as a speaker, read aloud the
transcripts of the 36 speech samples as naturally as
possible. The duration of each segment in the native
speaker samples was measured and then
superimposed onto the test stimuli using Praat [3].
Then, we monotonized the samples using the
‘Monotonize’ function in Praat Vocal Toolkit [4].
This command monotonizes the pitch contour to the
pitch median of the selected audio file.

For the prosody-only condition, we used the Hann
Band filter in Praat [3] to remove formant values
below a certain cut-off point. The frequency range
was set from 0 to 320 Hz for male speakers and from
0 to 400 Hz for female speakers, and smoothing was
set to 50 Hz [7, 20, 21]. These low-pass filtered
samples solely retained prosodic properties. After the
resynthesis, we were left with a total of 108 stimuli (=
36 samples * 3 conditions).

2.3. Procedures

The accent rating task was administered on
SurveyMonkey  (https://www.surveymonkey.com).
The experiment was conducted in Spanish for the
NHNS raters and in English for the HS raters. The
experiment consisted of a background questionnaire
and three blocks of accent rating tasks (i.e., one block
for each stimulus type). The background
questionnaire was used to ensure that participants fit
the criteria for each group. For the NHNS raters, we
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only included individuals born and raised in Mexico.
For the HSs, we only included individuals born and
raised in the US or those that were born in Mexico
and moved to the US before receiving formal
education in Spanish (i.e., at or before the age of 6).

The participants were presented first with the
original stimuli, followed by the segments-only
stimuli and the prosody-only stimuli. For each item,
the raters were asked to evaluate the nativeness of the
speaker on a scale of 1 to 6 (= completely native).
There was a training period with two speech samples
prior to all three blocks. These two samples were not
part of the experimental stimuli. One sample was
from a NHNS and the other was from an L2.

For the segments-only stimuli, the raters were
instructed that they would be hearing speech
sounding like unsophisticated robots or androids. For
the prosody-only stimuli, they were informed that the
speech would sound as if someone was talking in an
adjacent room, but with a closed door. They were also
told that they would not be able to recognize the
words. Instead, a transcript corresponding to the
speech sample was presented on the screen and the
raters were instructed to read it aloud before listening
to the audio file. The entire study took around 45
minutes to complete.

3. RESULTS

A total of 5,112 responses from 48 raters were
collected in the accent rating task. As for one HS
rater, only the ratings of the original stimuli were
included in the analysis for giving consistent ratings
(1 = completely non-native) for the other two
conditions with resynthesized stimuli. Table 1
demonstrates the descriptive statistics of accent
ratings by stimulus type, by speaker group, and by
rater group.

Stimulus Type  Mean Median SD

Original 4.19 5 1.77
Segments-only 3.91 4 1.63
Prosody-only 4.08 4 1.49
Speaker Group Mean Median SD

HS 4.13 4 1.40
L2 2.95 3 1.62
NHNS 5.11 5 1.07
Rater Group Mean Median SD

HS 4.18 5 1.56
NHNS 3.97 4 1.69

Table 1: Descriptive statistics of accent ratings (1 =
completely non-native, 6 = completely native). HS:
heritage speakers, L2: L2 learners, NHNS: non-
heritage native speakers.
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We performed a mixed effects linear regression
analysis using the /mer() function in the /me4 package
[2] in R [17] to examine whether stimulus type,
speaker group, and rater group have an effect on
accent ratings. As fixed effects, we entered stimulus
type (reference level = original), speaker group
(reference level = HS), and rater group (reference
level = HS), which were contrast-coded using simple
coding. Participant was included as a random effect.
The best fitting model selected through backward
elimination included an intercept for participant with
by-participant random slope for speaker group.
Statistical significance of the fixed effects was
analysed through likelihood ratio tests, which were
performed using the anova() function in the car
package [5].

Adding the rater group did not improve the model
fit (p = 0.08). Thus, in the full model, we only
included stimulus type, speaker group, and the
interaction between the two fixed effects. We found a
significant main effect of stimulus type (¥*(2) =
41.828, p < 0.001) and a significant main effect of
speaker group (x3(2) = 108.9, p < 0.001). Moreover,
there was a significant interaction between the two
fixed effects (y*(4) = 333.47, p < 0.001).

We obtained the summary of the results of the full
model using the summary() function in the base
package of R [17] and performed post-hoc pairwise
multiple comparisons between levels using the
emmeans() function in the emmeans package [11].
Results of the effect of stimulus type showed that the
original stimuli were rated significantly higher than
the segments-only stimuli (f = 0.287, p <0.001) and
the prosody-only stimuli (B = 0.118, p < 0.05). Post-
hoc pairwise comparisons revealed that the prosody-
only stimuli were also rated significantly higher than
the segments-only stimuli (B = —0.168, p < 0.001).
That is, removing the segments from the original
stimuli did not affect the overall accent ratings as
much as removing the prosody did.

As for the effect of speaker group, results
demonstrated that HSs’ speech was rated
significantly higher than that of the L2s (B =1.172, p
< 0.001) and significantly lower than that of the
NHNSs (B = —0.975, p < 0.001). Post-hoc pairwise
comparisons confirmed that L2s’ speech was rated
significantly lower than that of the NHNSs (B =
—2.147, p <0.001). This suggests that, to both the HS
and the NHNS raters, the HSs sounded more native-
like than the L2s and less native-like than the NHNSs.

Now we turn to the interaction between stimulus
type and speaker group. Figure 1 demonstrates the
effect plot of the interaction between stimulus type
and speaker group, which was created using the
allEffects() function in the psych package [18].
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Figure 1: Effect plot of the interaction between stimulus
type and speaker group.

Post-hoc pairwise comparisons showed that the
above-mentioned pattern of HSs’ speech being rated
significantly higher than L2s’ speech and
significantly lower than NHNSs’ speech was
consistent with the original stimuli and with the
segments-only stimuli (ps < 0.001) but not with the
prosody-only stimuli. NHNSs’ prosody-only stimuli
received significantly higher ratings than those of the
HSs and the L2s, while the difference between HSs’
and L2s’ ratings in this condition did not reach
statistical significance (p = 0.089) (NHNS > HS =
L2).

With regard to the role of segments and prosody
in accent ratings, we found different patterns across
speaker groups. HSs’ segments-only stimuli were
rated significantly lower than the original stimuli (p <
0.05), and the ratings of prosody-only stimuli were
even lower than those of the segments-only stimuli (p
< 0.05). Regarding L2s’ speech, the accent ratings of
the segments-only stimuli did not significantly differ
from those of the original stimuli (p = 1), but both
stimulus types were rated significantly lower than the
prosody-only stimuli (ps < 0.001). Lastly, the accent
ratings of NHNSs’ speech demonstrated that the
segments-only stimuli and the prosody-only stimuli
were rated lower than the original stimuli (ps <
0.001). The accent ratings of the two resynthesized
stimulus types did not significantly differ from each
other (p = 0.645). These findings are summarized in
Table 2.
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HS 0O>S>P [1] Au, T. K., Oh, J. S., Knightly, L. M., Jun, S.-A.,
L2 0O=S<P IJ(omo, lL.;M2008. Salx;afing a Chﬂgg(of)dézrégli%%?
_ ournal of Memory and Language , 998— .
NHNS O0>S=P [2] Bates, D., Maechler, M., Bolker, B., Walker, S. 2015.

Table 2: Summary of the findings (higher/lower
accent rating = higher/lower perceived nativeness).
O = original, S = segments-only, P = prosody-only.

4. DISCUSSION

Our data demonstrated that HSs sound more native-
like than L2s, but less native-like than NHNSs. This
finding is consistent with previous research on
perceived nativeness of heritage speakers with NHNS
as raters [1, 9, 12, 15]. It is noteworthy that these
patterns were also found in HS raters. HS raters’
average accent rating of HSs’ unaltered speech was
4.21 (SD = 1.31) and their average accent rating of
NHNSs’ unaltered speech was 5.11 (SD = 0.98). That
is, while HSs may consider their linguistic variety
(i.e., heritage Spanish) to be native, they evaluate it as
sounding less native-like than non-heritage Mexican
Spanish, which is likely to be associated with the
standard language ideology that excludes and
devalues heritage language varieties [6, 10]. Future
research should examine whether HSs indeed
recognize other speakers of heritage Spanish and, if
so, tap into their explicit and implicit attitudes toward
this linguistic variety.

In this study, we also found that the NHNS > HS
> L2 pattern was observed in the original and the
segments-only stimuli but not in the prosody-only
stimuli where HSs’ ratings did not significantly differ
from L2s’ ratings (NHNS > HS = L2). Moreover,
among the three stimulus types, the HSs received the
lowest accent ratings in the prosody-only stimuli,
whereas the L2s received the highest ratings in this
condition. In other words, divergence from non-
heritage native accent in HSs” and L2s’ speech is
likely to derive from prosody and segments,
respectively. These findings suggest that heritage
accent is not only quantitatively different from L2
foreign accent (i.e., heritage accent sounds more
native-like than L2 foreign accent), but also
qualitatively different from it; heritage accent is a
type of native accent that is different from non-
heritage native accent mainly in the prosody, while
L2 foreign accent is a non-native accent that diverges
from heritage/non-heritage native accent mainly in
the segments.

Future research should examine which prosodic
feature in HSs’ speech and which segmental feature
in L2s” speech play the strongest role in perceived
heritage and L2 foreign accents.
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