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Summary

An accent is a distinctive way a language is
pronounced in a nation, community, or social class.
Everyone has an accent, and we acquire our accents
from listening to the people around us. Non-Caucasian
children born in the United States most often speak
English with a standard American accent, but they are
often perceived to speak with a non-native accent. Three
studies were done over three years to understand this
behavior. In the first study, we hypothesized that the
speaker’s race would play a role in the perception of the
speaker’s accent. We found that the race of the speaker
alone influenced the perception of the speaker’s accent
as native or non-native, with native representing the
standard American accent. In the second study, we
hypothesized that listeners’ exposure to a linguistically
diverse environment would help prevent the formation
of stereotypes. The results from the second study
showed that exposure to a multicultural environment
reduced listeners’ stereotyping of a speaker’s accent
based on the attributed race of the speaker, and this was
independent of the race of the listener. Lastly, the third
study explored the effectiveness of a brief intervention
program that directly educated participants about
speech stereotyping. We hypothesized that children
would be more receptive to the educational program on
stereotypes than adults. Our study showed that adults
were receptive to education on stereotypes; however,
the study on children’s receptiveness to education on
stereotypes was inconclusive.
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Introduction

Humans often form opinions about a person or a
group based on certain characteristics or traits they
possess. This ability to infer information about a person
or group is an evolutionary response that is thought to
have helped members from different tribes recognize
friends from foes during encounters (1). As society
has become more heterogeneous, this once adaptive
advantage is now a social problem that affects people
who are deemed different.

Several factors such as race, gender, age, physical
appearance, and non-physical characteristics such as
religion, profession, and accent of the person determine
membership into a group. Stereotypes emerge when a
particular group becomes associated with preconceived
ideas. An example of stereotyping is the idea that
Asians are smart and socially awkward or that women
are not good at math. Since demographic groups are
not homogenous with respect to abilities and behaviors,
making assumptions of individuals based on stereotypes
can result in incorrect conclusions and has become a
big problem in the modern world, especially because it
can limit the advancement and opportunities of groups
of people: women may be less likely to be hired for a job
that requires training in math or engineering, or Asians
may be perceived as too socially awkward for leadership
positions.

Social identity threat and stereotype threat are
consequences of stereotyping that are experienced by
members within and between groups. Social identity
threat happens when a group faces a threat to their
positive perception. Under such conditions, they
reinforce the behaviors that align them to the group and
justify their superiority over rival groups (2). Stereotype
threat happens to individuals within a group that are
associated with negative stereotypes. Members of the
group, when made aware of their negative stereotypes,
perform poorly. This was demonstrated by Steele and
Aronson, 1995 (3) where they showed that African
American students, when told about the achievement
gap associated with their group, under preformed on
standardized tests. Overall, the stereotyping of a group
or community has been shown to result in burnouts (4),
learning impediments (5), lower performance (6-8), and
increase in discrimination between in groups and out
groups (9).

The perception of an accent is affected by
stereotyping. In general, Caucasian Americans report
less bias on the perception of their accents as non-
native than native born Asian Americans. The Caucasian
Americans also report less bias on the perception of
their nationality. That is, Caucasian Americans are
less likely to be perceived as foreign compared with
Asian Americans (10). So, an Asian-American is under
constant pressure to prove themselves as Americans.
This kind of stereotyping tested in this study is known
as “Perpetual Foreigner” (11, 12). In America, the term
Perpetual Foreigner refers to the concept of an Asian
American being perceived by the majority group as the
“other” and not a “true” American. Such stereotyping can
lead Asian Americans to question their identity and their
sense of belonging in American culture.
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Figure 1. Study 1 using same photo but different speak-
ers indicates that the two narrators have similar accents.
The bar chart shows the proportion of accents identified as
native or non-native in each experiment. In all comparisons,
the voices of the na'rrators were compared when the race in
the photo was kept constant. P-values were calculated using
Fisher’s exact tests. All responses are from children (<= 18
years). N: Native, NN: Non-native, C: Caucasian, A: Asian, 1 &
2: narrator 1 & 2. Experiments in panel A and B are replicates
done at two different years and sampling locations. Panel C:
represents combined data from studies 1 and 2.

Several studies have been done to understand the
development of stereotypes (13). The ability to form a
prejudice or bias towards people tends to develop at
a young age (14,15,16) and has been found to occur
during implicit cognition when the individual is unaware
that they are making these assumptions about a person
(13). In a study done by Kinzler and DedJesus, it was
observed that younger children (5-6-year-olds) showed
no signs of stereotyping people with characteristics
associated with Southern and Northern American
accents; however, older kids (9-10-year-olds) applied the
typical stereotypes linked with Southern and Northern
American accents (14).

The prevention of stereotype development has also
been studied. These studies highlight the importance
of education and policies to mitigate or correct such
behaviors. One study found that implementing changes
through educational, social, and legal policies can help
change environmental factors that impact the formation
of stereotypes (17). Another study showed that when
following the implementation of a diversity program,
college students were more accepting and eager to
learn about other cultures (18, 19).

To study the role of race in accent stereotyping, we
evaluated school age children using a study protocol
outlined in a paper that showed that college age
students were more likely to rate a speaker’s accent
as non-native based on the artificially ascribed race
of the speaker (ascribed via photograph), even if the
individual spoke with a standard American accent
(20). Based on the concept of “reverse linguistic
stereotyping”, we hypothesized that children were more
likely to perceive speakers as having a non-native
accent when they were led to believe the speaker was
an Asian. If the speaker’s race played a role in accent
perception, then a statistically significant association
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Figure 2. Perceived race of the speaker influences
listeners’ perception of the speaker’s accent. The bar
chart shows the proportion of accents identified as native

or non-native in each experiment. P-values were calculated
using Fisher’s exact tests. Significant p-values are shown in
red. Responses in panel A, B and C are from children (<=
18 years) and responses in panel D are from adults. Panel E
summarizes all data. N: Native, NN: Non-native, C: Cauca-
sian, A: Asian. Experiments in panel A, B, C are replicates
taken over three years and sampling locations.

between the speakers’ attributed visual appearance
(Caucasian or Asian) and the listener’s perception of
accent (native or non-native) would be found. In the
second study, the influence of linguistic environmental
factors in the development of accent stereotypes was
studied. Our second hypothesis was that exposure to
non-native accents would reduce listeners race-based
stereotypes about accents. This means that children
who are exposed to people who speak English with a
non-native accent would be less likely to stereotype
a person’s accent based on racial or group identity.
Lastly, a third study was designed to evaluate whether
an educational intervention would be more effective for
children than adults. Since stereotyping is learned, we
hypothesized that children would be more receptive to
education than adults because we thought it would be
easier to teach children the correct behavior rather than
to correct an established behavior already existing in the
adult population. If a brief educational intervention was
effective, then there would be no statistically significant
association between accent and attributed race of the
speaker. We expected that the ability of the intervention
to reduce language stereotyping would be stronger in
the children’s group.

Results
Study 1: The racial identity of a speaker influences the
perception of native versus non-native accents.

The experiments used two different speakers. One
was of Asian background and the other was of Caucasian
background. However, results showed no differences
between speakers in listeners’ perceptions of accent
(Figure 1A-C). Therefore, data from the two speakers
were pooled in subsequent analyses. To test the first
hypothesis, listener responses (perceived accents:
native, non-native) from experiments with different
photos (Caucasian, Asian) were compared (Figure 2).
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Figure 3. Exposure to non-native English accents
reduces the perception of non-native accents based on
the perceived race of the speaker. The bar chart shows the
proportion of accents identified as native or non-native in each
experiment. P-values were calculated using Fisher’s exact
tests. Significant p-values are shown in red. N: Native, NN:
Non-native, C: Caucasian, A: Asian.

Overall, in these studies, children and adults reported
more non-native accents when they perceived the
speaker to be Asian (Figure 2E; n = 481, p = 0.000007).
However, within any individual study, the results varied.
In studies 1 (n = 87) and 3 children control group (n =
71), where less students from high school participated
(6% and 7% respectively), a statistically significant
association between race (photo: Caucasian, Asian) and
response (accents: native, non-native) was not found
(Figure 2A,C). In these studies, the results suggest that
the race of the narrator did not influence the perception
of the narrator’s accent as native or non-native. This
observation did not support the conclusion found in a
1992 study demonstrating that race plays a role in the
perception of an accent (20). In studies involving older
participants the results were different. In study 2, where
29% of participants were from high school (n = 71/253,
Figure 2B), and in study 3 adult control group (n = 70,
control data, Figure 2D), a significant association (p
= 0.00008 and p = 0.02511, respectively) was found
between the perception of an accent and the speaker’s
race, supporting the hypothesis that the race of the
speaker influences the perception of a speaker’s accent
in children and adults.

Study 2: Exposure of the listener to non-native accents
reduces the stereotyping of an accent based on the race
of the speaker.

In study 2, the same analysis was repeated on data
collected from listeners that were separated into two
groups, the mainstream group who were not exposed to
other accents and the non-mainstream group who were
exposed to other accents. The analysis showed that the
differences in the response to the perceived race of the
speaker was highly significant only in the mainstream
group (Figure 3A, n = 164, p = 0.000007) but not in the
non-mainstream group (Figure 3B, n = 89, p = 0.50)
group supporting the hypothesis that exposure to a
diverse linguistic environment reduces the development
of stereotypes.

To confirm that the exposure to other accents
rather than the race of the listener played a role in the
perception of accents, the responses from children
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Figure 4. Exposure to non-native English accents re-
duces the perception of non-native accents based on the
perceived race of the speaker and is independent of the
race of the participant. The bar chart shows the proportion
of accents identified as native or non-native in each experi-
ment. P-values were calculated using Fisher’s exact tests.
Significant p-values are shown in red. N: Native, NN: Non-
native, C: Caucasian, A: Asian.

were first separated into a Caucasian (n = 152) and
Non-Caucasian (n = 101) group based on the race
each respondent self-identified with (Figure 4A,B). The
responses were then compared within the mainstream
and non-mainstream group. The analysis showed that
children in both the Caucasian and non-Caucasian
groups had a racially biased perception of accent (Race
in photo: Caucasian versus Asian) only if they were
not regularly exposed to other accents (Figure 4A,B.
Mainstream, n = 134, p = 0.0005, n = 30, p = 0.002).
The racial identity of the respondent did not influence
the perception of speaker outcome. This suggests that
the lack of exposure to other accents influences accent
stereotyping and this is independent of the race of the
listener.

Study 3: Adults are responsive to education on

stereotypes.
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Figure 5. A brief intervention to determine the receptive-
ness of adults and children to education about stereotyp-
ing. The bar chart shows the proportion of accents identified
as native or non-native in each experiment. Data suggests

the receptiveness of adults to education on stereotypes. P-
values were calculated using Fisher’s exact tests. Significant
p-values are shown in red. N: Native, NN: Non-native, C:
Caucasian, A: Asian.
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In the third study, the responsiveness of adults and
children to a brief educational intervention to reduce
stereotyping was evaluated (Figure 5A). When adult
listeners received a brief educational intervention about
stereotyping, they suppressed the tendency to perceive
a nonstandard accent based solely on the race of the
speaker (n = 71, p = 0.7). However, those adults who
did not receive that educational intervention did exhibit
the tendency to perceive a nonstandard accent among
speakers identified as persons of color (n = 70, p =
0.03). Results from the children subjected to the same
test did not show significant association between race
and the accent of the narrator even when the prompt
was generic (Figure 5B). Thus, the effectiveness of the
educational prompt in children and differences, if any,
between adults and children could not be evaluated.

Discussion

These studies, which were conducted over three
years, demonstrate that listeners’ perceptions of a
speakers’ accent are influenced by the race of the
speaker. Consequently, Asian American speakers
are more often perceived to have a non-native accent
than Caucasian Americans. In all 3 studies, a higher
proportion of respondents perceived the speaker as
having a non-native accent when they watched a video
with a picture of an Asian rather than a picture of a
Caucasian girl (Figure 2). However, in study 1 and study
3 within the children’s group, a significant association
between the perceived race and the accent of the
speaker was not found. It is possible that the lack of a
significant association could be due to the age of the
children taking the survey. Most children sampled in
study 1 and 3 were from elementary school and only 6
to 9% of the children were from high school. In contrast,
in study 2, where the results were significant, nearly 3 to
5 times more children from high school were included.
Although the development of prejudiced attitudes toward
different ethnic groups has been observed in children
ages 7-12 (14) and the awareness of stereotypes has
also been seen to increase with age (15), it is likely that
there is variation in the responses when children are
at a younger age. Another possible explanation for the
discrepancy in results between study 1 and 2 is that the
survey only had one question to assess the dependent
variable, the accent scores. The survey could have been
made more sensitive by including additional questions to
evaluate the perception of the speakers’ accent. Overall,
the results from three years of studies strongly support
our first hypothesis that the perception of a person’s
accent is dependent on the ethnic appearance of the
speaker and agree with the results from a 1992 study by
Rubin, D (20).

Study 2 provides strong evidence in support of our
hypothesis that exposure to other accents will reduce
accent stereotype (Figure 3). It is possible that children
will become desensitized to the accents of non-native
English-speaking people when they are constantly
exposed to them. In fact, this study clearly shows that
regular exposure to a non-native accent, rather than the
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race of the survey respondent, is a determining factor
in whether an individual will exhibit accent stereotyping
(Figure 4). There were a sufficient number of participants
in the non-Caucasian group to make this claim; however,
within the Caucasian group, the number of participants
who were exposed to other accents were small (n = 18)
and so these experiments need to be re-evaluated with
a larger sample size. This study also did not consider
the duration of exposure to non-native accents and
what effect, if any, this would have on the perception of
accents by race of the speaker.

These findings agree with the idea that implementing
changes through educational, social, and legal policies
can help influence environmental factors that aid in
the formation of stereotypes (17). The implementation
of a diversity program taken by college-aged students
provides evidence that students are more accepting
and eager to learn about other cultures after taking the
program (19). However, in our study, we were not able
to determine if a brief education on stereotypes helps to
change the perspective of children because our control
group did not show any stereotyping even before they
received the educational intervention (Figure 5B). This
could be because of the participants’ age. Most children
who took the survey in study 3 were in middle school or
younger, and perhaps not yet subject to stereotyping as
readily as teens and adults.

Inthe adults, the control group responded as expected
and the association between the race and accent of the
speaker was significant, indicating that adults are likely
to stereotype a speakers’ accent as non-native based on
the race of the speaker. Upon educational intervention,
their responses changed and the association between
the race and the accent of the speaker was no longer
significant suggesting that the intervention was effective
(Figure 5A). In the adult group, we could demonstrate
the effectiveness of intervention programs. Further
testing is required to determine if adults or children would
be more receptive. It is possible that, with a different
educational intervention that appeals more to younger
children, both these group could be equally receptive to
being educated on stereotypes.

Methods
Permissions

A research proposal, informed consent forms, a
copy of the survey, and risk assessment forms were
submitted to the local St. Louis Science Fair Office each
year for approval of the experimental plan. In the first
year of the study, the forms were also submitted to the
Rockwood School board for approval. The experiment
was performed following the approval.

Survey Design and Testing

Four surveys designed using Google forms were
adapted from previous publications (20). Each survey
has an embedded video that showed a picture of a 13-14
year old Caucasian or an Asian girl while narrator 1 or
narrator 2 read a minute-long script on a topic that was
generic and easy to follow. The girls in the video were
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similar in size, sported the same hairstyle and shirt, and
were photographed in similar settings to avoid having
attractiveness as an influencing factor. In each study,
the participants looked at the picture shown in the video
while they listened to a generic script read by a narrator
before taking the survey. In all studies, the participants
rated the accent of the narrator using a Likert scale and
provided information on their race, gender and grade/
age range. In studies 2 and 3, additional questions were
added to the surveys to determine if the participants
were exposed to people speaking English with a non-
native accent. In study 3, a control or an experimental
prompt (see below) was added to the survey.

All surveys were administered after obtaining
permission from the sites. Four surveys were done at
three schools in the Rockwood School districts, and a
total of 1,200 consent forms were given to the classroom
teachers who distributed them to the students. When
the students returned the signed consent forms, the
teachers handed the student a link to one of the four
randomly selected surveys. Students took the survey
in the classroom or at home. Each student participated
in only one test. At public sites, children, parents, and
guardians were randomly approached to take the survey.
The purpose of the experiment was explained to each
potential participant. If the participant consented to the
study by signing the consent form, one of the surveys
were randomly assigned to the participant. Signatures
from the parent or guardian as well the child were
collected if the participant was below 18 years of age.
As much as possible, care was taken to allow only one
sibling from each family to take the test. Only children
between grades 3-12 and adults who live in St. Louis or
who are from the Midwest were given the test. Children
in grades K through 2 were not included because, based
on a preliminary testing, they do not understand the
meaning of the questions. Three studies were done
over a period of 3 years. The photographs were not
rated for attractiveness in studies 1 & 2. No differences
in attractiveness were found when attractiveness was
evaluated in the third study.

Participants

In the first year of the study, most of the participants
were from an elementary (n = 57/87, 3rd & 4th grades)
and a middle (n = 25/87, 7th and 8th grade) school. Only
five high school students participated in the experiment.
All students in the survey were enrolled in the Rockwood
School District and a similar proportion of children from
all races and genders took each of the 4 surveys. In
the second year of the study, two hundred and fifty-
three children were surveyed from seven different St.
Louis locations. Most surveys were collected at the
St. Louis Science Center and the Modern Chinese
School. Sample statistics showed that the respondents
were representative of the St. Louis County population.
Demographic analyses did not appear to affect the
results, with one exception (data available upon request).
Asian children were surveyed at a slightly larger rate than
what is represented in the County. This is not surprising
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given that sampling was done at the Modern Chinese
School where children were predominantly Asian. Similar
proportions of children from all races, genders and grade
levels (elementary, middle, and high) took each of the 4
surveys. In the third year of the study, both children (n
= 149) and adults (n = 129) were surveyed and all the
surveys (n = 278) were collected at the St. Louis Science
Center. Like study 1, the majority of children (n = 135)
were from elementary and middle school.

Data Analysis

Data collected from the Google forms platform were
compiled, reviewed, and cleaned up before analysis.
Data was analyzed in R and Excel. Descriptive data
analysis was done to determine the best statistical
approach. This analysis showed that the distribution
of the response variable, the accent score, was highly
skewed. In most surveys, only the accent scores of 5
and 4 were selected, with 5 receiving most of the counts
and 4 receiving a much lower count. In some years or
in some comparisons, the observed sample sizes were
small and at other times all the counts in the test were in
one category. Because of these reasons, Fisher’s Exact
Test was used to evaluate the statistical significance
of the comparisons. To enable this, the dependent
variable, the accent score, was categorized into native
(score of 5) and non-native (scores 1-4) responses. To
test if factors such as gender, grade, and race of the
participant influenced the response, a generalized linear
model (GLM) function in R statistical package was used.
Demographic factors did not appear to affect the results
(data available upon request). Alpha level of 0.05 was
used as a significance cutoff.

Method for Study 1: To test whether a speaker’s race
influences the perception of accent.

In this study four experiments were performed.
These experiments represented a 2 (Race shown in
the picture: Levels: Caucasian or Asian) x 2 (narrators:
Levels: 1 or 2) x 2 (Accents: native or non-native) design.
First, to eliminate the confounding voice of the narrator
with the speaker’s race, association between the native
and non-native accents, and the voice of the narrator 1 &
2 when the race of the narrator was not a factor (Figure
1) was tested. Once, it was established that the voice of
the narrator did not influence the perception of speaker’s
accent, the data from the experiments with different
narrators were pooled. The influence of the race of
a speaker on the perception of a speaker’s accent as
native or non-native was then tested for significance
by comparing the response variable from experiments
where the observed race of the speaker was either a
Caucasian or Asian (Figure 2). The same experiments
were repeated in study 2 and 3. Only data from the study
3 control experiments were used in this analysis.

Method for study 2: To determine whether exposure to
non-native accents reduced the stereotyping of accents.

In the study 2 surveys were modified to include
questions about the exposure of the participants to
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other accents. Exposure to other accents included: (a)
themselves or their parents spoke English with non-
native accents, (b) regular exposure to others with non-
native accents, or (c) enrollment in English for Speakers
of Other Language (ESOL). The data from the study was
divided into 2 groups, mainstream and non-mainstream,
based on the responses to questions about exposure
to other accents. Children were grouped into the non-
mainstream cultural group if their parents spoke English
with a non-native accent or if the children participated in
activities where they were exposed to people speaking
English with non-native accents. Within each group,
an association between accents (native Vs non-native)
and the observed race of the speaker (race in photo:
Caucasian Vs Asian) was evaluated (Figure 3). To
determine if reduction in stereotyping following exposure
to other accents was independent of the race of the
listener, the data was first grouped into Caucasian and
non-Caucasian groups based on how the participant
self-identified themselves by race in the survey. Within
each group, the data was then classified into mainstream
and non-mainstream groups before evaluating it for the
presence of an association between the accents and the
observed race of speaker (Figure 4).

Method for study 3.

In study 3, only surveys voiced by a Caucasian
American speaker were used as the voices of the
Caucasian and Asian American speakers were found
to be similar in the past studies. To demonstrate the
differences in the learning abilities between adults and
children, the treatments were modified to include two
prompts (see below). One of the prompts educated
the participant on stereotyping and the other prompt
served as a control. Children and adult participants
were randomly assigned to one of the two treatments
(Caucasian or Asian picture) and each treatment had
either an educational or control prompt. Under this
model, essentially 4 treatments were administered to
the adults and children’s groups. The presence of an
association between accents (native, non-native) and
the observed race of the speaker (Caucasian Vs Asian)
was then tested within each group (Figure 5).

Prompts used in study 3

Prompt 1 (Control): | was walking down my school
hallway when | bumped into a boy, knocking his books
out of his hands. “Oh my gosh! I'm so sorry, let me help
you with that.” | bent down on the ground and started
picking up his books. “Oh that’s okay, thanks for the
help,” he said. After picking up his books, | introduced
myself and | found out the boy’s name was Alex. | walked
Alex to his class and | found out that we had a lot in
common. We both liked to play video games and watch
movies. After that day in the hallway, Alex and | became
close friends. We now hang out every day after school.
It just goes to show that sometimes you can get to be
friends with someone in the strangest ways.

Prompt 2 (Experimental): There are times in Alex’s
life where she surprises herself. Today was one of those
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days. Alex had been working on recording actors’ voices
for a commercial her company was making. She had
arrived late to work on Monday so she had to sneak in
while one of the actors was in the middle of recording
their voice. When the actor finished, Alex was shocked
when she saw an Asian man step out of the sound booth.
She had met this man earlier at a coffee shop and swore
he spoke with a slight accent; however, within the booth
he sounded like an American. She didn’t realize she
assumed he had an accent, and once again Alex had
to recheck how she perceived the world. It just goes to
show, sometimes we make wrong guesses about what
people will be like, just because they look like they come

from a different country or ethnic group
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