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Abstract

Language plays a crucial role in the formation and categoriza-
tion of one’s ethnic identity. Recent work on linguistic accent
emphasizes the role of accent in person perception and social
categorization, demonstrating that accent serves as a mean-
ingful ethnic category indicator. In this paper, we examine
whether accent can be used to implement socio-cultural mark-
ers. We investigate whether the accent of a virtual character,
as a marker for culture, can cause cultural frame-shifts in indi-
viduals. We report an experiment, performed among bicultural
and monocultural individuals, in which we test the above hy-
pothesis. Our results show that accent can have a socio-cultural
effect on people’s cognition.
Keywords: accent, culture, frame-switching, biculturalism

Introduction
There is a substantial amount of research focusing on the in-
fluence of language on human cognition. Language, at its
core, is a cognitive tool that helps us construct shared mean-
ings, categorize our knowledge, and thus piece together the
various associative networks of collective experiences to form
our perception of the world around us. According to the
Whorfian hypothesis (Whorf, 1956), the grammar of a lan-
guage and the manner in which the language is processed can
provide a glance into the implicit organization of knowledge
in that culture. This inherent influence is reflected in the be-
lief that the grammatical structure of a language shapes our
interactions due to the speakers inherent exposure to certain
observations and mental representations, otherwise known as
the principle of linguistic relativity (Chiu, Leung, & Kwan,
2007).

The results from previous studies with bilingual partici-
pants support the use of language as a means of activating as-
sociated cultural constructs. For instance, Chinese bilinguals
randomly assigned to respond in Chinese reported more col-
lective self-statements in open-ended self-descriptions, lower
self-esteem, and more agreement with Chinese cultural views
(Ross, Xun, & Wilson, 2002). These qualities are in line
with traits commonly associated with Eastern collectivist cul-
tures. The findings also suggest that cultural identities may
be stored in separate knowledge structures and activated by
the associated language. Marian and Neisser (2000) exam-
ined the retrieval of autobiographical memories in bicultural
individuals and found that memories become more accessi-
ble when the language used at retrieval matched the language
used at encoding. In other words, Russian-English bilin-
guals were able to remember more events from the Russian-
speaking period of their lives when they responded in Rus-

sian and more experiences from the English-speaking period
of their lives when they responded in English.

In their meta-analysis of cross-cultural studies of self-
enhancement, Heine and Hamamura (2007) point out the lim-
itations and confounds in existing research regarding whether
language can independently prime a cultural mindframe.
Lee, Oyserman, and Bond (2010) attended to these short-
comings in their study by exploring the effect of experi-
mentally manipulated language use on value endorsements
and self-descriptions. By unobtrusively manipulating lan-
guage as a prime, they found that bilingual participants ran-
domly assigned to use English reported significantly more
self-enhancing social comparative judgements than those us-
ing Chinese. In addition, English users demonstrated more
social distancing after under-performance and standardized
their failure in the context of the behavior of their peers in
order to protect their positive self-regard. This is in line
with the expected behavior of someone from an individualist
culture and touches on the work done by Tesser (2000) and
Kwan et al. (2004) regarding the mechanisms employed to
protect, augment, or maintain self-esteem.The above findings
also support the claim that societies are socialized for both in-
dividual and collective mindsets, but responses are dependent
on the cultural mindset salient at the moment of self-reflection
(Lee et al., 2010).

This literature demonstrates the cognitive implications of
experimentally manipulating language as a prime to prompt
a shift in an individuals cultural mindset. The findings from
these studies support the use of language as a marker for cul-
ture, however, in this paper we aim tease apart the specific
aspects of language that act as cultural markers, e.g., by ma-
nipulating accents. Ethnolinguistic identity theory indicates
that language plays a crucial role in the formation and cate-
gorization of one’s ethnic identity (Giles, Bourhis, & Taylor,
1977). Rakič, Steffens, and Mummendey (2011a) compared
the strength of vocal accents compared to facial visual ap-
pearance as indicators for ethnic categorization. They found
that not only did accent serve as a meaningful ethnic cate-
gory indicator, but participants also overlooked visual stim-
uli, such as facial features typically associated with a culture,
in the presence of this more meaningful auditory information
(Rakič et al., 2011a). In other words, sociopsychological pro-
cesses were a more salient tool in determining memorability
than objective stimulus features. In a later study, they exam-
ined the effect of accent workplace context. Job applicants
with a standard German accent were compared to those with
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nonstandard regional accents to test for biases influenced by
the auditory information. Rakič, Steffens, and Mummendey
(2011b) found that speakers with a standard German accent
were perceived as more competent and more hirable than re-
gional accent speakers. In addition, speakers with a Bavar-
ian accent and the standard German accent were perceived
as having higher socio-intellectual status than the remaining
speakers. These results bolster the role of linguistic accent in
person perception and social categorization.

In this paper, we examine whether accent can be used
as a marker for culture by evoking cultural frame-switching
(Hong, Morris, Chiu, & Benet-Martinez, 2000) in bicultural
individuals. Cultural frame-switching refers to the idea that
interpretive frames, in individuals who have internalized two
cultural identities, can shift due to situational cues (Benet-
Martinez, Leu, Lee, & Morris, 2002). For example, Hong et
al. (Hong et al., 2000) prime Chinese-Americans with Amer-
ican, Chinese or neutral iconic images and demonstrate that
participants in the Chinese prime condition interpreted the
next task with more of a Chinese interpretive lens (focused
more on external attributions) than those in the American or
control conditions. On the other hand, participants in the
American prime condition projected more American cultural
values by focusing on individual attributions for the same
task. A plausible explanation for frame-switching is that
multi-cultural individuals have different norms and cultur-
ally specific systems of meaning (D’Andrade, 1984), which
are activated depending on the context and the social envi-
ronment. Hence, activation of different cultural interpretive
frames can result in varied constraints on the individual’s psy-
chophysical behaviors.

The shift in the interpretive frames can be especially no-
table if there are significant differences in normative behavior
between an individuals two cultures. There is growing evi-
dence in the social sciences that culturally normative behav-
iors vary across cultures (see Henrich, Heine, & Norenzayan,
2010 for a review). In other words, behaviors that are con-
sidered typical in one culture may be considered abnormal in
another. The variability of culturally normative behaviors and
cognitions have been noted in different aspects of human be-
havior. Related to this work, researchers have shown cultural
differences in morally motivated decision-making by identi-
fying moral domains that are present (or salient) in some cul-
tures but not in others (Shweder, Much, Mahapatra, & Park,
1997; Haidt, Koller, & Dias, 1993). Domains such as respect
for authority and the saliency of the distinction between pu-
rity and impurity are some that have been identified in helping
people characterize certain situations as morally tinged within
one cultural group but not another. In this work, we carefully
control for non-verbal behavior and manipulate only accent
of spoken English, in order to experimentally evoke frame-
switching and measure its effect on the participants’ percep-
tion and cognition. Based on the previous literature, we pre-
dict individuals interacting with a counterpart having a cul-
turally congruent accent will use moral frames specific to that

culture. Our method differs from studies that use language as
a prime in the sense that in our experiment participants only
listen and do not generate language explicitly.

Embodied Conversational Agents
Virtual agents, particularly when rendered as embodied con-
versational characters, are capable of providing a compelling
multimedia platform that serves as an effective interface for
research purposes, educational applications or entertainment.
Embodied conversational agents (ECAs) make it possible
to manipulate external features such as visual appearance,
speech type, and contextual graphical environments. This
ability makes ECAs a convenient platform to isolate unique
cultural characteristics and realize them through simulation.
Along with enhanced experimental control, ease of manip-
ulations, consistency and controlled measurements (Loomis,
Blascovich, & Beall, 1999), these features make ECAs useful
and reliable tools for studying cultural cognitions. For exam-
ple, we can objectively pinpoint certain social and behavioral
characteristics that are relevant to specific cultures and imple-
ment them using virtual agent technology. There have been a
small number of studies investigating how culturally congru-
ent virtual agent characteristics can affect users’ cognition.
In an effort to examine the interaction between culture and
ECA design in the domain of education, Rader, Echelbarger,
and Cassell (2011) developed virtual peers that matched the
dialect of children speaking African-American English and
asked the children to complete a bridge building exercise. The
children alternated playing the role of student and teacher as
they explained the building process. Rader et al. found that
students who tend to speak more dialected English did so less
when they played the role of a teacher. This work suggests
that the virtual peer and culturally congruent context, cou-
pled with the role switch, influenced students to speak main-
stream English, which is shown to be related to higher stu-
dent achievement. In another line of work, Yin, Bickmore,
and Cortes (2010) report that individuals who process infor-
mation using peripheral cues perceived an agent tailored to
their own culture as more persuasive and trustworthy.

Experiment
In this paper, we experimentally model frame-switching
among bicultural individuals using the accent of an ECA and
measure if their preference for certain moral acts are affected
by this manipulation. Our hypothesis is that the accent of a
virtual agent should affect people’s perception of the culture
of the agent. If this is true, then a virtual human that has an
accent that is congruent with a participant’s culture will elicit
use of the congruent cultural frame. In order to test our hy-
pothesis, we designed an experiment in which we control for
non-verbal behavior of an ECA while manipulating only its
accent. We recruited Iranian-American and American (US
majoity culture) participants and had them read a story which
included Iranian and US cultural values and customs. The
participants were then asked to summarize the story and an-
swer a few questions about the material.
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Participants
Fifty-two Americans (mean age = 40) and Fourteen Iranian-
Americans (Iranians living in Southern California for more
than 5 years) (mean age = 34.61) participated in this study.
The participants were recruited using craigslist.com and
snowball sampling, which consisted of asking subjects to re-
fer other subjects for the study. Each subject received $25 at
the end of the experiment for participating. The participants
were not aware that they were participating in a culture study.
Each participant completed the task in individual experimen-
tal sessions.

Design
The study employed a between subject 2 X 2 full factorial de-
sign. The first factor is the culture of the participants (Amer-
ican or Iranian-American). The second factor is the agent’s
accent, which was either a standard American English or Ira-
nian English accent, spoken by the virtual agent.

Stimuli
The participants were first asked to read a short story (Fig-
ure 2) about a student named Anthony who was asked to
go to dinner at this classmate’s (Shawn) house. After ar-
riving in Shawn’s house, Anthony comes to the conclusion
that Shawn’s parents were not expecting a guest for dinner.
Anthony complements Shawn’s dad about an art piece in the
house, and Shawn’s dad insists that Anthony should take the
picture. Finally, Anthony’s friend picks him up from Shawn’s
house before dinner was served. The story included a bal-
anced number of American and Iranian cultural products (e.g.
proverbs), values, and events that could be tied to the celebra-
tion of Iranian New Year and to Saint Patrick’s day1. None
of these idea units were explicitly labeled with their cultural
referent (there was no explicit reference to St. Patrick’s day
as such) and the idea units were interleaved so as to minimize
memory distortions due to recency or primacy. After reading
the story, participants interacted with an ECA.

Rapport Agent
The agent used in this experiment, Utah (Hartholt, Gratch,
Weiss, & Team, 2009) (Figure 1), is designed to establish rap-
port with human participants by providing contingent feed-
back while a user is speaking. To produce feedback, the agent
first detects and analyzes in real-time the human speakers’
audiovisual features, which are silence, head nod, eye-gaze
(looking at the agent or not) and smile. The audio feature
detector extracts intensity from the raw signal every 100ms
using Praat2. With the intensity information, it outputs a bi-
nary feature, speech or silence, every 100ms. The visual fea-
ture detector3 tracks the position of the face, the facial feature
points, the direction of eye gaze and the smile level. With this
information, it outputs visual features indicating whether the

1Saint Patrick’s day is widely celebrated in North America
2Praat, http://www.fon.hum.uva.nl/praat/
3OKAO Technology, http://www.omron.com/r d/

coretech/vision/okao.html

Figure 1: The ECA used in our Experiments

human is nodding or not, looking away or not, and smiling
or not. Based on the perceived audiovisual features, the re-
sponse model (Huang, Morency, & Gratch, 2011) decides, in
real-time, the most appropriate responses, such as head nod
and smile. These different styles of animations are first con-
verted into Behavior Markup Language (BML) (Kopp et al.,
2006) and then sent to an action scheduler, which keeps track
of the duration of each animation. If the current animation
has not been completed, the new animation will be ignored.
The BMLs are passed to Smartbody (Thiebaux & Marsella,
2007), a virtual human animation system designed to seam-
lessly blend animations and procedural behaviors. Finally,
the byproducts of Smartbody are rendered by a commercial
game engine, Gamebryo4, and displayed to users. For the
experiment, the voice of the ECA was prerecorded using the
voice of the second author, whom is familiar with both Iranian
and American cultures. The second author did not participate
in recruiting nor in running the experiments.

Procedure
After participants finished reading the story, the virtual agent
greeted them, explained an overview of the research center
and asked them to verbally summarize the story they had just
read. Next, they filled out a questionnaire about the appro-
priateness of certain actions and intentions of the characters
within the story. They were specifically asked the following
two questions: 1. Was it appropriate for Anthony to leave be-
fore dinner? 2. Do you think Shawn’s parents really wanted
to give the picture to him? Our hypothesis predicts that par-
ticipants should use culturally congruent frames to interpret
and answer these moral questions. The Iranian cultural frame
suggests that it is not appropriate to refuse someone’s gen-
erosity and hospitality. If cultural frame-shifting does indeed
take place for Iranians-Americans when interacting with the
culturally congruent agent, then they should say it is inap-
propriate for Anthony to leave dinner early. For the second

4http://www.gamebryo.com
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... My classmate Shawn, who I’m not really good friends with and don’t know too well, invited me to a bonfire at the beach. I
told him that I was hungry and needed to get something to eat before going to the beach. He was going to his parent’s house for
dinner and invited me over. I don’t know him well, so I initially refused his offer. But he kept on insisting that it’s the beginning
of Spring and I should go and have dinner with his family. On the way to his house, Shawn asked why I was wearing almost all
green . I thought it was a strange question as a lot of students were wearing green that day...
I went over to his house and met his dad at the living room. I thought to myself that the apple doesn’t fall far from the tree. Upon
seeing his father, Shawn introduced me to him, saying this is my good friend Anthony. He seemed surprised by my presence.
Now I wasn’t sure if they were expecting a guest for dinner. Then Shawn’s mother came to the living room. I had met her before.
She used to work in the registrar of the school. I said hi to her and she greeted me back saying that it looked like water had gone
under my skin...
... I didn’t understand why they were asking me to stay for dinner, because I think they didn’t have any dinner prepared.
... I saw a very small art piece on the wall of their hallway. It was a picture of some Chinese looking guys playing with a ball on
horses. I told his dad that this is a lovely picture. He thanked me and told me that I could take it. I first thought he was kidding,
but he seemed serious and told me that he wants me to take it. Shawn’s mother also said that it will look better in my house and I
should take it. Given that they were insisting so much, and the piece didn’t look expensive I took it and thanked them for it.
... Shawn’s parents told Shawn that they had to wait for another hour and a half to serve dinner because some family friends had
just called and were coming to visit them for the first day of spring. Given that I had plans to go watch the game and couldn’t wait
that long, I got up thanked them for the picture and salad, and had my friend pick me up. Shawn and his parents insisted that I
should wait and have dinner with them. But my friend was already there to pick me up...

Figure 2: Excerpt from the story read by participants

question, the Iranian frame could interpret the event as an
instance of Iranian hospitality, especially when it comes to
sharing their cultural artifacts (in this case Persian miniature).
Next, participants were asked several questions about differ-
ent emotions of the characters in the story. Lastly, to check
the effectiveness of our manipulation, participants answered
the following two questions in a random order: 3. Did the
agent have more of an American accent or Middle-Eastern ac-
cent? 4. Did the agent appear more Western or more Middle-
Eastern? Each question was answered on a 6-point scale (1
= No he did not, 6 = Yes he did; 1 = Not at all appropri-
ate, 6 = Completely appropriate; 1 = Very much American,
6 = Very much Middle-Eastern; 1 = Very much Western, 6 =
Very much Middle-Eastern).

Results

For both manipulation check questions, we used the re-
sponses to questions 3 and 4 as dependent variables in a 2
X 2 ANOVA, where the first factor was the culture of the
participants (American or Iranian-American) and the second
factor was the accent of the agent (American or Iranian).
There was a main effect of agents’ accent for both ques-
tions (appearance: F(1, 62) = 11.038, p = 0.0015; accent:
F(1, 62) = 68.1434, p < 0.001). The agent with an Ira-
nian accent was viewed to not only have a more Middle-
Eastern accent but also appeared more Middle-Eastern. Also,
there was a main effect of culture for the appearance question
(F(1, 62) = 4.276, p = 0.0428) where Americans ranked the
agent as more Middle-Eastern looking than did the Iranian-
Americans. The responses to the first question were used as
the dependent variable in a 2 X 2 ANOVA, with similar fac-
tors as above. There was a significant interaction between
the two factors (F(1,62) = 4.3649, p = 0.0408). A planned
comparison revealed that Iranian-American participants who
interacted with the agent with an American accent viewed
Anthony leaving before dinner as more appropriate than the
Iranian-Americans who interacted with the agent with an Ira-

nian accent (Welch Two Sample one-tailed t-test: t(10.596) =
10.596, p = 0.0512)5 (Figure 3). However, this difference did
not reach significance for Americans (t(49.48) = 1.4179, p =
0.1625).

Next, using the responses to the second question as the de-
pendent variable, we ran the same 2 X 2 ANOVA. There was
a main effect of culture (F(1, 62) = 9.5759, p = 0.0029), where
Iranian-Americans ranked this question lower than Ameri-
cans. There was an interaction between culture and accent
of the agent (F(1, 62) = 9.5759, p = 0.0029), where Iranians
who interacted with the American accent agent indicated that
Shawn’s parents didn’t want to give the picture to Anthony
compared to those in the Iranian accent condition (Welch Two
Sample t-test: t(9.008) = 3.1186, p = 0.0123). However this
difference did not reach significance for Americans (t(49.983)
= -1.2908, p = 0.2027).

There were also interactions between culture and agent’s
accent for Anthony’s feeling of happiness (F(1, 62) = 5.0474,
p = 0.0282) and satisfaction (F(1, 62) = 12.7468, p < 0.001).
For happiness, Iranian-Americans interacting with the agent
with an Iranian accent rated Anthony’s happiness higher than
those Iranian-Americans who interacted with an American
accented agent (t(11.725) = 2.4057, p = 0.0336), and vice
versa for American participants (t(49.408) = -2.2325, p =
0.0301). The same significant trend held for Anthony’s satis-
faction (Iranian-Americans: t(11.855) = 3.2666, p = 0.0068);
Americans: t(48.815) = -3.543, p < 0.001). Similarly, there
was a two-way interaction between culture and accent for
Shawn’s parents’ satisfaction (F(1, 62) = 7.0429, p = 0.0101)
and the effect also approached significance for Shawn’s sat-
isfaction (F(1, 62) = 3.0044, p = 0.0880). Similar to the
emotions reported above, participants ranked the satisfac-
tion of Shawn’s parents and Shawn higher when the accent

5A power test revealed that if we had the same number of Iranian-
American participants as American participants, with probability of
99.15% a two-tailed test with the means of the above sample would
have reached significance.
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Figure 3: Interaction between culture and accent of the agent

of the agent matched their own accent (Shawn’s parents’:
Iranian-Americans: t(10.121) = 3.6028, p = 0.0047; Amer-
icans: t(49.362) = -1.4053, p = 0.1662, Shawn’s: Iranian-
Americans: t(5.953) = 0.7476, p = n.s.; Americans: t(49.054)
= -2.2229, p = 0.0309).

Discussion
This study provides evidence of how spoken accent can make
a socio-cultural effect on people’s cognition. In a fully fac-
torial design, Iranian-Americans who interacted with a vir-
tual agent that spoke Middle Eastern accented English were
more likely to use a congruent cultural frame to interpret a
morally charged scenario. The compelling aspect of this ef-
fect is that the accented virtual agent’s visual appearance was
identical across experimental conditions and the only manip-
ulation was the agent’s accent. Although simple effects were
not significant for the Americans, the trends were in the cor-
rect direction. The trends could be due to the fact that most of
the American participants recruited in this study have a mul-
ticultural background (33% African-American, 14% Latino).

To our surprise, our manipulation also affected people’s
evaluations of the emotions of the characters in the story. We
speculate that this effect might be due to the fact that partic-
ipants who interacted with an agent whose accent matched
their own attributed intentions and goals that are congruent
to their own cultural mindset to the characters and, as a re-
sult, appraised the situation for the characters more positively.
Therefore, when Iranian-Americans interacted with the ECA
that had an Iranian accent, they appraised the intentions and
goals of the characters to be more in line with the Iranian cul-
ture, hence they evaluated the situation more positively, com-
pared to Iranian-Americans who interacted with the Ameri-
can accented ECA.

We acknowledge the low number of Iranian-Americans

participants in our study. However, we would like to note
that the probability of replication of a result is dependent on
p-levels but not affected by sample size (e.g. Killeen, 2005).

In summary, contributions of this work are two-fold. First,
the study adds to the literature in cross-cultural psychology
by showing that just spoken language accent can induce cul-
tural frame shifts. Second, this work makes a methodological
contribution to the field of human-computer interaction and
experimental psychology. Our results also have implications
for teaching cross-cultural fluency and competency.
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