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Abstract

Previous studies have reported fewer social biases in bilinguals compared to monolinguals.
However, it is unclear whether the expression of social biases varies across the bilingualism
spectrum. This article investigates the connections between different dimensions of bilingual
experience and the expression of explicit bias. We analyzed the responses of 389 bilinguals to a
battery of questionnaires on bilingual and multicultural experiences, explicit bias, internal and
external motivation to respond without prejudice and executive control. The results show that
more diverse language-use and language-learning experiences were associated with lower
explicit bias among bilinguals who had lower internal motivation to respond without prejudice
(i.e., motivation driven by personal values). This study presents novel evidence on the relation-
ships between bilingual experiences and the expression of social biases.

Introduction

Social biases are beliefs and opinions that people have about members of different groups. They
derive from social categorization, a cognitive process by which we group individuals based on
their supposedly shared characteristics, such as sex, age, ethnicity or religion. Social categoriza-
tion is an adaptative process developed from childhood and which helps us understand the
world’s complexity (e.g., Liberman et al., 2017). The literature considers two types of biases:
explicit and implicit. Explicit biases refer to our conscious attitudes toward members from
different groups, whereas implicit biases refer to attitudes that are more automatically accessed.
The presence of social biases can have negative consequences across many spheres of society,
such as education (e.g., Leslie et al., 2015; McGee, 2020), healthcare (e.g., Marcelin et al., 2019),
work environment (e.g., Harris et al., 2018; Hoover et al., 2019) or the judiciary system (e.g.,
Hinton et al., 2018). In this study, we explore the connection between different bilingual
experiences and the expression of explicit social biases from an interdisciplinary perspective.

Individual differences in the expression of social biases

In the field of social cognition, there is abundant research on the role of individual differences in
the expression of social biases, with a strong focus on the relevance of motivational, cognitive and
cultural factors. The most well-known sources of motivation associated with differences in bias
expression are internal and external motivation to respond without prejudice. Internal motiv-
ation refers to motivation that is guided by personal beliefs, whereas external motivation refers to
motivation that is guided by external pressures or by social norms (Plant & Devine, 1998). These
two types of motivation are independent of each other, which imply that a person can be
motivated by internal reasons, by external reasons, by a combination of both or by neither of
them (Devine et al., 2002). Previous research has shown that individuals with high internal
motivation generally express fewer race biases, whereas individuals with high externalmotivation
tend to express more race biases (e.g., Amodio et al., 2008; Burns et al., 2017; Devine et al., 2002;
Ito et al., 2015; Plant & Devine, 1998). While the majority of studies have analyzed the
relationships between motivation to respond without prejudice and racism, similar patterns
have been observed with other kinds of biases. For example, higher internal motivation has been
related to lower gender bias (Klonis et al., 2005) and more positive attitudes toward homosexual
men among heterosexual individuals (Lemm, 2006); higher external motivation has also been
linked to higher gender bias (Klonis et al., 2005).

Different combinations of internal and external motivation also have a distinct impact on
social biases. For instance, as observed in the seminal study conducted by Devine and collabor-
ators in 2002, individuals with high internal motivation but with different levels of external
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motivation differed in their implicit bias. More specifically, those
who had high internal but low external motivation exhibited less
implicit bias than those who had high internal and high external
motivation. Following the self-determination theory (e.g., Ryan &
Deci, 2000), Devine et al. (2002) suggested that individuals with
high internal and low external motivation would have their motiv-
ations internalized in the self-concept, and, therefore, would regu-
late their behavior more effectively across settings. Other studies
have suggested that individuals with high internal and high external
motivation experience conflict between their egalitarian intentions
and their automatic biases (Amodio et al., 2008), which results in
greater implicit bias. The combinations of internal and external
motivation also relate to differences in explicit biases. For example,
individuals who are motivated by external and internal reasons
report fewer biases in public and private settings. However, those
who are motivated only by external reasons express significantly
fewer biases in public but not in private (for a review, see, e.g., Butz
& Plant, 2009).

In addition to motivation to respond without prejudice,
researchers have also studied the role of individual differences in
executive control (EC) for the expression of social biases. The
results from these investigations showed that individuals withmore
efficient EC tend to express fewer social biases (e.g., Hoyo et al.,
2019; Ito et al., 2015; Klauer et al., 2010; Payne, 2005). For example,
Ito et al. (2015) found that more efficient domain-general EC was
associated with lower implicit bias, while enhanced shifting-specific
and updating-specific EC abilities were associated with lower expli-
cit bias. Interestingly, their results also showed that EC and motiv-
ation to respond without prejudice could interact. Specifically,
participants with higher external motivation expressedmore impli-
cit bias, but the effect was stronger among those with lower overall
EC abilities. The authors proposed that conforming the behavior to
social expectations requires more cognitive resources and thus
depends more heavily on EC.

Another line of research has focused on the relevance of multi-
cultural experience on social biases. Sparkman et al. (2016) showed
that individuals who reported more frequent multicultural experi-
ences expressed fewer biases, and similar relationships were
observed when multicultural experiences were experimentally
induced. Similarly, across six experiments, Tadmor et al. (2012)
found that exposure to different cultures leads to fewer biases and
discriminatory behaviors. The authors replicated these results in
another study (Tadmor et al., 2018), where they found relationships
between multiculturalism and fewer social biases. Different mech-
anisms have been proposed to explain this association, such as
increased openness to experience (Sparkman et al., 2016); lower
need for closure (i.e., larger tolerance for ambiguity, unpredictabil-
ity and uncertainty, as well as greater open-mindedness; Tadmor
et al., 2012, 2018) or increased availability of mental resources
(Tadmor et al., 2018). Importantly, multiculturalism is a life experi-
ence closely connected to bilingualism (e.g., Grosjean, 2015). None
of these studies, however, attempted to isolate multiculturalism
from the experience of using more than one language.

Relationship between bilingualism and social biases

While the impact of motivation to respond without prejudice, EC
and multicultural experiences has been extensively investigated,
little is known about the role that individual differences in language
experiences play in the expression of social biases. The existing
research has focused on language-related biases, such as accent bias,

or ingroup–outgroup preference, as in a preference for monolin-
gual versus bilingual speakers (e.g., Byers-Heinlein et al., 2017;
DeJesus et al., 2017; Jarůšková & Chládková, 2023; for a meta-
analysis, see Spence et al., 2021). However, the relevance that
language experiences can have for the development and expression
of social biases that are not directly related to linguistic aspects
requires further investigation, particularly because most of the
available evidence comes from research comparing bilinguals and
monolinguals.

One of the pioneer studies was conducted by Singh et al. (2019).
The authors tested a group of infants exposed to one language
(monolingual infants, hereafter) or two languages (bilingual
infants, hereafter) using a gaze-following paradigm where same-
race and different-race actors cued the presence of an event. The
actors could be fully reliable, that is, their gaze always correctly
signaled the presence of an event, or partially reliable, that is, their
gaze did not always correctly signal the presence of an event. All
infants trusted the fully reliable actors, regardless of their race.
However, when the actor was partially reliable, monolingual infants
showed selective trust for same-race actors, whereas bilingual
infants did not show such a preference. In another study, Singh
et al. (2020) tested implicit and explicit race biases in a group of
English–Mandarin bilingual children from Singapore and two
groups of monolinguals (English monolinguals from Singapore
and Mandarin monolinguals from China). Their results showed
that monolingual children, regardless of their origin, showed
greater implicit bias than bilingual children. In addition, the mono-
lingual children fromChina also expressed greater explicit bias than
the bilingual children, but no differences were observed between the
bilingual and monolingual children from Singapore. In light of
these findings, the authors concluded that the expression of implicit
bias was influenced primarily by participants’ bilingualism. In
contrast, explicit bias was impacted to a greater extent by the
sociocultural characteristics of the environment, particularly by
the greater multicultural exposure in Singapore versus China.
Subsequently, Singh et al. (2021) evaluated the relevance of various
cognitive and sociocultural factors in the expression of social biases
among bilingual preschool children. They found that greater cog-
nitive flexibility, measured using the Dimensional Change Card
Sorting Task, was associated with lower implicit bias, whereas
higher parental education was associated with lower explicit bias.

Regarding research with adults, in a previous investigation, we
found a connection between bilingualism and the expression of
social biases (Castro et al., under review). We tested a model where
we hypothesized a relationship between bilingualism and social
biases that are mediated by EC and moderated by motivation to
respond without prejudice. In other words, the differences between
bilinguals and monolinguals would be explained by individual
differences in EC. At the same time, the strength of this relationship
would vary depending on participants’ internal and external motiv-
ation. The model was supported by the results. Particularly, bilin-
guals expressed fewer social biases than monolinguals, and this
difference was mediated by bilinguals’ greater self-reported cogni-
tive flexibility. At the same time, differences between groups were
observed only when comparing bilinguals and monolinguals with
lower internal motivation to respond without prejudice. This study
also supported the connections between bilingualism and multi-
culturalism that have been discussed in past research (e.g., Gros-
jean, 2015; Ramírez-Esparza & García-Sierra, 2014), showing that
bilingual participants had more multicultural experiences than
monolingual participants. Importantly, exploratory analyses
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controlling for multicultural experiences indicated that multicul-
tural experiences could not fully account for the reduced social
biases observed in bilinguals. More specifically, bilinguals still
reported less gender bias than monolinguals when individual dif-
ferences in multicultural experiences were controlled for. In other
words, the differences between bilinguals and monolinguals in
gender bias were not explained by bilinguals’ increased multicul-
tural experiences.

Relevance of bilingual experience in the expression of social
biases

Although the studies summarized above provide valuable insights
on how bilingualism and social biases relate to each other, the
operationalization of bilingualism as a categorical variable has been
criticized for not representing the heterogeneous nature of the
bilingual experience (e.g., de Bruin, 2019; Luk & Bialystok, 2013).
Bilingualism is not a zero-one phenomenon, as it entails enormous
sociodemographic and linguistic diversity (e.g., Beatty-Martínez &
Titone, 2021; Gullifer & Titone, 2019; Kałamała et al., 2023; Leivada
et al., 2021; Marian & Hayakawa, 2021; Titone & Tiv, 2023).
Bilinguals differ in aspects such as the number of languages they
know, when they acquired each of them, their level of language
proficiency, the frequency of use of each language or the frequency
and patterns of language switching and mixing. Given the breadth
of this diversity, recent research is moving beyond the simplistic
binary classification of “bilingual versusmonolingual” towardmore
nuanced investigations that acknowledge the diversity of bilingual
experiences, primarily in studies assessing the consequences of
bilingualism in EC (e.g., Champoux-Larsson & Dylman, 2021;
Gallo et al., 2021). However, to the best of our knowledge, only
one study has attempted at investigating the relevance of bilingual
experiences for the expression of social biases (Mepham & Marti-
novic, 2018). The authors analyzed survey responses from a large
group of Dutch participants who differed in the number of lan-
guages they spoke and found a positive relationship between the
number of languages and the degree of out-group acceptance. The
connection between bilingualism and out-group acceptance was
mediated by cognitive flexibility, assessed using the same question-
naire as in Castro et al. (under review), that is, the Cognitive
Flexibility Scale (CFS; Martin & Rubin, 1995). Their results showed
that speaking more languages was associated with increased self-
reported cognitive flexibility; cognitive flexibility was related to
increased deprovincialization, which translated onto increased
out-group acceptance.

Taken together, these studies provide consistent support for the
link between bilingualism and the expression of fewer social biases.
Nonetheless, more research is needed to establishwhich aspect(s) of
the bilingual experience may underlie this relationship. While the
study by Mepham and Martinovic (2018) assessed the role of
language knowledge diversity, the complexity of the bilingual
experience demands a more in-depth analysis of other factors, such
as experiences related to language use or individual differences in
language-learning history. Considering the ubiquity and diversity
of bilingualism, investigating the relationship between multiple
bilingual experiences and social biases could improve the under-
standing of which sources of individual differences are associated
with fewer social biases. At the same time, research in this areamust
also consider other potential modulators that are not directly
related to language experience, such as motivation to respond
without prejudice, EC and multicultural experiences.

The present study

The goal of the analyses reported in this article was to determine
which – if any – of the core dimensions of bilingual experience
(i.e., proficiency, age of acquisition [AoA], language use) underlies
the relationship between bilingualism and the expression of fewer
explicit bias. While in Castro et al. (under review), we assessed the
differences between bilinguals and monolinguals in the expression
of social biases, the analyses presented in this manuscript focus
particularly on the heterogeneity of bilingualism, operationalized as
a continuous and multivariate factor.

In addition to bilingualism-related variables, we considered the
relevance of motivation to respond without prejudice and EC, as
both have been shown to impact the expression of social biases (e.g.,
Amodio et al., 2008; Amodio & Swencionis, 2018; Devine et al.,
2002; Ito et al., 2015; Klauer et al., 2010). This approach was further
motivated by the possibility that bilingualism may not relate to
differences in the expression of social biases directly, but through its
interactions with individual differences inmotivational or cognitive
abilities (Castro et al., under review). Finally, we also explored the
interconnections between bilingual and multicultural experiences
and analyzed their combined and independent relevance for the
expression of social biases. To this end, we reanalyzed self-reported
data from our recent study (Castro et al., under review), where
402 bilinguals completed a battery of questionnaires on bilingual
and multicultural experiences, explicit bias, motivation to respond
without prejudice and EC.

Given that there is no previous research on the role of individual
differences in bilingual experience, motivation to respond without
prejudice, EC, and multicultural experience, on the expression of
explicit bias, we did not formulate specific hypotheses but instead
took a fully exploratory approach. A multivariate approach along
with a large and heterogeneous participant sample should allow us
to delineate which aspects of the bilingual experience account for
the relationships between bilingualism and explicit bias observed in
our previous analyses conducted on the same dataset (Castro et al.,
under review), in which reduced explicit bias was observed for
bilinguals compared to monolinguals; it should also allow us to
assess the extent to which these effects depend on individual
differences in aspects such as motivation to respond without preju-
dice, self-reported EC or multicultural experience.

Methods

Participants

We reanalyzed a dataset that included 402 bilinguals. All partici-
pants were recruited via Prolific. From the initial sample of
402 bilinguals, a total of 13 participants were excluded due to data
collection failures. Thus, 389 participants (M age = 32.99 years;
SD = 11.12; 251 women) were included in the analysis. All partici-
pants were living in the UK at the time of testing and declared
knowledge of more than one language before enrolling in the study.
None of them reported having writing or reading disorders.

Table 1 presents the participants’ sociodemographic and lin-
guistic data. Based on their prolific information, a total of 156 par-
ticipants were born in the United Kingdom (40.10%), but other
countries represented in this dataset included Italy (4.11%), Ger-
many (3.60%), India (3.60%), Poland (3.08%) and Bulgaria (2.83%).
In addition, most participants declared “White/Caucasian” or
“Caucasian” as their ethnicity (56.30%). Other ethnicities reported
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were “South Asian” (12.10%), “East Asian” (6.68%) and “Mixed”
(5.66%).

To increase the heterogeneity of our sample, we did not limit
participants’ language knowledge to specific languages. All partici-
pants were required to know English, although it did not need to be
their first language. In addition to English, the languages most
frequently known by participants were French (39.60% of partici-
pants), Spanish (30.30%), German (22.10%) and Italian (13.40%)
(see Supplementary Material A, Table A1 for a list of languages).
From the total of 389 participants, 88 reported knowledge of two
languages, 133 reported knowledge of three languages and 168 indi-
cated knowledge of four languages. Participants declared having a
moderate-to-high proficiency in their second language (L2) and
participants who knew a third (L3) and fourth language
(L4) declared moderate-to-low proficiency in them. While L2 was
usually acquired in primary school, L3 and L4 were primarily
acquired during adolescence. On average, participants reported
having higher education, a medium-to-high income, and ranked
themselves at a medium level compared to other community mem-
bers (for details, see Table 1). Collectively, these factors indicate a
medium socioeconomic status among the participants. The study
was approved by the Ethics Committee of JagiellonianUniversity in
Kraków (Poland). Participants gave their informed consent prior to
participating and received financial compensation in exchange for
their participation (around 5 USD)

Measures and procedure

Participants completed a battery of questionnaires on language
experience, explicit bias, motivation to respond without prejudice,

EC, and multicultural experience. To evaluate their sociodemo-
graphic backgrounds, participants were additionally asked to report
their age, sex, social position, annual income, education, maternal
education and paternal education. An overview of the tools and
measures included in the analyses, as well as the indices extracted
from each questionnaire are available in Table 2; the survey is
available in Supplementary Material B.

As measures of language experience, participants completed the
Patterns of Language Use Questionnaire (PLUQ, Kałamała et al.,
2020), the Bilingual Language Switching Questionnaire (BSWQ,
Rodriguez-Fornells et al., 2012) and a modified version of the
Language History Questionnaire (LHQ, Li et al., 2006). The PLUQ
assesses the daily use of different languages and the patterns of
language mixing. In this questionnaire, participants list all the
languages they use on a typical day and report the number of hours
they use each of them across four contexts: home, work, school and
free time. When participants indicate the use of more than one
language in a given context, they additionally assess how often they
mix words of different languages within single utterances, on a scale
from 1 (never) to 9 (always). If a participant does not spend time in
a context, they do not complete the respective section. The division
into contexts is applied to provide a more accurate and reliable
representation of typical language use (Kałamała et al., 2020).

The BSWQ assesses individual differences in various language-
switching practices between two languages, on a scale from1 (never)
to 5 (always). As our sample included bilinguals who knew more
than two languages, the BSWQ was adapted as follows: For parti-
cipants who reported knowledge of English and another language,
the statements targeted those two languages. For participants who
reported knowledge of more than two languages, the statements

Table 1. Sociodemographic and language proficiency characteristics

Variable N Mean SD Mode Min Max

Age (years) 389 32.99 11.12 30 18.00 73.00

Education (1–7)a 389 5.14 1.02 5 1.00 7.00

Mother’s education (1–7)a 389 3.49 1.70 5 1.00 7.00

Father’s education (1–7)a 389 3.74 1.80 5 1.00 7.00

Self-perceived social position (1–10)b 389 5.81 1.37 6 2.00 9.00

Annual income (1–13)c 389 6.01 2.78 4 1.00 13.00

Proficiency language 1d 389 9.91 0.33 10 7.25 10.00

AoA language 1 389 0.79 2.28 0 0.00 15.00

Proficiency language 2d 389 7.80 1.65 9 2.75 10.00

AoA language 2 389 7.93 6.49 0 0.00 38.00

Proficiency language 3d 301 4.80 2.26 2; 5 0.25 10.00

AoA language 3 301 14.10 9.00 12 0.00 55.00

Proficiency language 4d 168 3.30 2.07 1 0.25 10.00

AoA language 4 168 18.07 10.86 18 0.00 65.00

Note. AoA = age of acquisition.
aSelf-ratings were 1 = no high school diploma, 2 = high school diploma, 3 = vocational qualification, 4 = A levels, 5 = Bachelor’s degree, 6 = Master’s degree, 7 = Doctorate. Higher scores indicate
higher degree of education.
bParticipants were asked to self-rate their social position in relation to other members of the society in terms of income, education and employment. They answered on a ladder-like scale from 1
to 10. Higher levels indicate higher self-perceived social position.
cSelf-ratings were 1 = less than £10,000, 2 = £10,000–£15,999, 3 = £16,000–£19,999, 4 = £20,000–£29,999, 5 = £30,000–£39,999, 6 = £40,000–£49,999, 7 = £50,000–£59,999, 8 = £60,000–£69,999, 9 =
£70,000–£79,999, 10 = £80,000–£89,999, 11 = £90,000–£99,999, 12 = £100,000–£149,999, 13 = more than £150,000. Higher levels indicate higher annual household income.
dAverage language/dialect proficiency based on self-rated proficiency in reading, listening, writing and speaking. The self-rating range for proficiency went from 0 = no knowledge to 10 = native
speaker. The languages/dialects are ordered by average proficiency. When Language 1 and Language 2 had the same proficiency, L1 was considered the one with the lower AoA. Higher scores
indicate higher average proficiency in a given language.
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Table 2. Overview of the analyzed variables

Category Measure Variable name Variable operationalization

Language use Bilingual Switching Questionnaire
(BSWQ, Rodriguez-Fornells et al.,
2012)

Frequency of language
switching

Average value of language switching frequency based on all
items from the BSWQa. Higher scores indicate more frequent
language switching.

Patterns of Language Use
Questionnaire (Kałamała et al., 2020)

Language-use entropy Averaged language-use entropy for four social settings (home,
work, school, free time), weighted by time spent using
languages in those settings. Entropy for each setting was
computed based on the probability of the use of languages in
that setting. Higher scores indicate more balanced use of
languages on a typical day.

Frequency of language
mixing

Averaged language mixing for four social settings, weighted by
time spent using languages in those settings. Higher scores
indicatemore frequentmixing of languageswithin utterances
during a typical day.

Language-Learning Questionnaire,
based on the Language History
Questionnaire (LHQ, Li et al., 2006)

Dominance in overall
passive use

Percentage of daily time spent passively using the most-used
language. Higher scores indicate greater dominance of one
language over the others and less balanced passive language
use.

Dominance in overall
active use

Percentage of daily time spent actively using the most-used
language. Higher scores indicate greater dominance of one
language over the others and less balanced active language
use.

Language learning Language-Learning Questionnaire,
based on the LHQ (Li et al., 2006)

Language-proficiency
entropy

Average language-proficiency entropy across languages,
calculated based on participants’ average self-reported
proficiency in each language. Higher scores indicate greater
balance/similarity in proficiency across languages.

AoA entropy Average AoA entropy across languages, based on participants’
self-reported AoA on each language. As entropy could not be
calculated for AoA = 0 (acquisition from birth), one unit was
added to the AoA of each language. Higher scores indicate
greater balance/similarity in AoA across languages.

Multicultural
experience

Multicultural Experience Survey (Leung
& Chiu, 2010)

Multicultural experience Sum of the standardized items. Higher scores indicate higher
multicultural experiences with cultures other than the culture
in which the participants lived during the study (English in
this case).

Executive control Attentional Control Scale (Derryberry &
Reed, 2002)

Focusing Averaged focusing score, understood as the capacity to focus on
a task (for calculation details, see Castro et al., under review).
Higher scores indicate higher self-perceived focusing
abilities.

Shifting Average shifting score, understood as the ability to switch
between tasks (for calculation details, see Castro et al., under
review). Higher scores indicate higher self-perceived shifting
abilities.

Cognitive Flexibility Scale (Martin &
Rubin, 1995)

Cognitive flexibility Average cognitive flexibility score, understood as awareness of
the existence of alternatives to any given situation,
willingness to be flexible and self-efficacy in being flexible.
Higher scores indicate higher self-perceived cognitive
flexibility.

Explicit bias Group-Focused Enmity Scale (Zick et
al., 2008)

Group-focused enmity Average group-focused enmity score, understood as the general
prejudices held toward a variety of groups. Higher scores
indicate higher group-focused enmity (i.e., higher explicit
bias).

Neosexism Scale (Tougas et al., 1995) Neosexism Average neosexism score, understood as a “manifestation of a
conflict between egalitarian values and residual negative
feelings toward women” (Tougas et al., 1995, p. 843). Higher
scores indicate higher neosexism (i.e., higher explicit bias).

Motivation Internal Motivation to RespondWithout
Prejudice Scale (Plant & Devine,
1998)

Internal motivation Average internal motivation score, understood as motivation
driven by personal values. Higher scores indicate higher
internal motivation to respond without prejudice.

External Motivation to Respond
Without Prejudice Scale (Plant &
Devine, 1998)

External motivation Average external motivation score, understood as motivation
driven by social norms. Higher scores indicate higher external
motivation to respond without prejudice.

(Continued)
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targeted English and the language most frequently used together
with English, as reported by the participant.

In the Language-Learning Questionnaire (LHQ), participants
self-assessed their reading, listening, writing and speaking abilities
for up to four languages, on a scale from 0 (no knowledge) to
10 (native speaker). They also indicated the AoA for each of the
languages they reported. In addition, they were asked to report their
general active and passive use of different languages on a daily basis.
More specifically, they listed all the languages they used passively
and actively, together with the percentage of time they use each of
them. The sum had to add up to 100%.

Asmeasures of explicit bias, participants completed the Neosex-
ism Scale (Tougas et al., 1995) and theGroup-Focused Enmity Scale
(Zick et al., 2008). The Neosexism Scale assesses the conflict
between nonsexist values and negative feelings that still exist
toward women, especially in regard to policies attempting to reduce
gender inequality. Participants provide responses on a scale from
1 (strongly disagree) to 7 (strongly agree). The Group-Focused
Enmity Scale measures prejudice toward multiple groups, particu-
larly racism, antisemitism, sexism, xenophobia, islamophobia,
devaluation of homosexuals, homeless people, newcomers and
people with disabilities. Participants provide responses on a scale
from 1 (fully disagree) to 4 (fully agree).

To assess motivation to respond without prejudice, we relied
on the Internal and External Motivation to Respond Without
Prejudice Scales (Plant & Devine, 1998). These scales asses the
motivations underlying individual efforts to control the expres-
sion of prejudice toward Black people on a scale from 1 (strongly
disagree) to 9 (strongly agree). We adapted the scales to focus on
motivation to respond without prejudice toward multiple groups
in general.

As measures of EC, participants completed the Attentional
Control Scale (ACS, Derryberry & Reed, 2002) and the CFS
(Martin&Rubin, 1995). TheACSmeasures individual beliefs about
the ability to voluntarily exert EC, including focusing and shifting
abilities, on a scale from 1 (almost never) to 4 (always). The CFS
measures the degree of awareness regarding the availability of
alternatives to a given situation, the willingness to adapt to different
situations, and the beliefs regarding one’s flexibility capacity. Par-
ticipants provide responses on a scale from 1 (strongly disagree) to
6 (strongly agree).

In regard to multicultural experiences, participants completed
the Multicultural Experience Survey (Leung & Chiu, 2010), a
questionnaire thatmeasures the degree ofmulticultural experiences
with cultures other than the culture in which the participants lived
during the study (English in this case). Out of the eight items that
this scale includes, we selected the four with the highest factor
loadings (>.70), and all items were rescaled following Leung and
Chiu (2010). Particularly, participants indicated whether their
father and their mother were born outside the United Kingdom
(coded as 0 = no, 1 = yes), and their degree of exposure to cultures
other than mainstream English culture (scale 0–10). In addition,
they also made a list of their five closest friends and their nation-
alities (coded as 0 = United Kingdom, 1 = outside the United
Kingdom).

Participants completed all questionnaires over the course of two
sessions separated by a 1- to 5-day break. In the first session,
participants completed all the bilingual experience questionnaires
in the following order: Language-LearningQuestionnaire (based on
LHQ, Li et al., 2006), PLUQ (Kałamała et al., 2020) and BSWQ
(Rodriguez-Fornells et al., 2012)1. In the second session, partici-
pants completed the other questionnaires in the following order:
the Sociodemographic Questionnaire, the ACS (Derryberry &
Reed, 2002), the CFS (Martin & Rubin, 1995), the Multicultural
Experience Survey (Leung & Chiu, 2010), the Group-Focused
Enmity Scale (Zick et al., 2008), the Neosexism Scale (Tougas
et al., 1995) and the Internal and External Motivation to Respond
Without Prejudice Scales (Plant & Devine, 1998)2. All question-
naires were filled out in English via Qualtrics.

Table 2. (Continued)

Category Measure Variable name Variable operationalization

Sociodemographic
characteristics

Sociodemographic Questionnaire Age Participant’s age in years.

Sex Participant’s biological sex (male/female).

Self-perceived social
position

Self-perceived social status in relation to other members of
society (for a description, see Table 1). Higher scores indicate
higher self-perceived social position.

Annual household income Annual household income (for a description, see Table 1).
Higher levels reflect higher annual household income.

Participant education Education of the participant (for a description, see Table 1).
Higher scores reflect higher education.

Maternal education Maternal education (for a description, see Table 1). Higher
scores reflect higher maternal education.

Paternal education Paternal education (for a description, see Table 1). Higher
scores reflect higher paternal education.

aAlthough the BSWQ allows for the computation of four different indices of switching (switching from L1 to L2, switching from L2 to L1, conscious switching and unconscious switching), we
deliberately focused on the average switching frequency due to the heterogeneity of our sample, as not all participants completed the BSWQ with their L1 and L2.

1As this study was conducted during the COVID-19 pandemic, participants
were asked to indicate whether it had impacted their passive or active use of
languages. Participants who reported an impact of COVID-19 completed the
passive/active language use questions as well as the PLUQ (Kałamała et al., 2020)
twice: first to report their language use before the COVID-19 pandemic, and the
second time to report their language-use during the COVID-19 pandemic. For
those participants, only their reports during the COVID-19 pandemic were
considered as they represented the most recent language experience.

2In the second session, participants also completed the brief version of the
Need for Closure Scale (Roets & Van Hiel, 2011), the Need for Cognition Scale
(Cacioppo & Petty, 1982), and the Bicultural Identity Integration Scale—Ver-
sion 2 (Huynh et al., 2018). However, these questionnaires were out of scope for
this investigation and have not been included in the analyses.
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Data preparation and analysis

Indices of bilingual experience
The self-report measures of bilingual experience allowed us to
compute a variety of indices that tap into the three core aspects
of the bilingual experience: language proficiency, AoA and lan-
guage use. These three dimensions are considered key in order to
understand the diversity of the bilingual experience and the multi-
faceted nature of bilingualism (e.g., Gullifer et al., 2021; Kałamała
et al., 2021, 2023; Marian &Hayakawa, 2021; Surrain & Luk, 2017).
In addition, they have been investigated as potential modulators
behind the effects of bilingualism in cognition, particularly in
regard to the consequences of language use for EC efficiency (e.g.,
Champoux-Larsson &Dylman, 2021; Gullifer et al., 2023; Tiv et al.,
2021; Yang et al., 2024; for a review, see de Bruin, 2019).

Following previous work (e.g., Gullifer et al., 2021; Kałamała
et al., 2020; Li et al., 2006), language proficiency was computed
based on participants’ self-assessment of reading, listening, writing,
and speaking abilities. AoA was indexed as the age at which a given
language was acquired.

To capture the richness of bilingual experiences within and across
individuals, we utilized Shannon’s entropy (Shannon, 1948) as a
metric of relative balance in terms of language use, proficiency, and
AoA. To this end, we developed three entropy-based indices:
(1) language-use entropy, reflecting the balance in the daily use of
different languages; (2) language-proficiency entropy, reflecting the
balance/similarity in linguistic competence across languages, and
(3) AoA entropy, reflecting the balance/similarity in AoA across
different languages. In the case of language-use entropy, higher scores
reflect greater balance in the daily use of different languages. For
example, a Spanish-English bilingual who uses both languages in
perfect balance across all communicative contexts (i.e., 50% Spanish
and 50%English) will have higher language-use entropy compared to
a Spanish-English bilingual who communicates primarily in Spanish
across all communicative contexts (e.g., 90% Spanish, 10% English).
Similarly, for language-proficiency entropy and AoA entropy, higher
scores reflect a more similar/balanced proficiency and AoA across all
languages known by a participant. For example, a Spanish–English
bilingual with native-like proficiency in both languages and who
acquired both languages from birth will have higher language-
proficiency entropy and AoA entropy compared to a bilingual with
moderate English proficiency and native-like Spanish proficiency
who acquired English at school and Spanish from birth. While
language-use entropy has been used in previous studies (e.g., Gullifer
& Titone, 2019; Kałamała et al., 2020, 2021), this work is the first to
apply the entropy concept to study the balance of language compe-
tence andAoA.Relying on entropy not only to assess language use but
also language proficiency and AoA allows for a more accurate and
complete estimation of the diversity of participants’ bilingual experi-
ences. Specifically, entropy reflects the relative balance across more
than two input conditions; since 77.38% of participants knew more
than two languages, traditional measures based on ratio (i.e., L2-L1
balance measures) would obscure their true bilingual profiles.

In addition to language-use entropy, other indices of language
use that were computed were linguistic dominance in passive and
active use, frequency of language switching, and frequency of
languagemixing. Passive and active language dominance was based
on the percentage of time participants reported using their most
frequently used language. Higher scores indicate greater passive or
active dominance of a language over the others. For example, the
passive language dominance value for a participant that uses

English 60% of the time and Spanish 40% of the time would be
60. Frequency of language mixing was computed based on partici-
pants’ responses to the PLUQ (Kałamała et al., 2020), with higher
scores indicating more frequent language mixing on a daily basis.
Frequency of language switching was computing by averaging all
items from the BSWQ (Rodriguez-Fornells et al., 2012). Higher
scores indicated more frequent engagement in language switching.
Further details on the extracted indices are available in Table 2.

Analytical approach
The data were analyzed in R (R Core Team, 2023) using the
following packages: dplyr (Wickham et al., 2022), stats (R Core
Team, 2023), psych (Revelle, 2022), EFAtools (Steiner et al., 2022),
lsr (Navarro, 2015), moments (Komsta & Novomestky, 2022) and
BayesFactor (Morey et al., 2022). There was no missing data and
the distribution of each measure fell within an acceptable range
(|skewness| < 1.29 for the most skewed variable; Kline, 2016). Since
all variables were ordinal, we computed the correlations between
variables using Spearman’s rank (rho) correlation coefficient. All
measures were centered and scaled to ensure a common measure-
ment scale.

First, we reduced the multidimensionality of the data using
Principal Component Analysis (PCA). We conducted two sep-
arate PCAs, one for the variables related to bilingual and multi-
cultural experiences, and one for the variables related to the
socio-cognitive characteristics of participants. The bilingualism-
related PCA produced two oblimin-rotated components (language-
use experience and language-learning experience), whereas the
socio-cognitive PCA produced three oblimin-rotated compo-
nents (EC, parental education and participant SES).

Subsequently, to determine whether the components of bilin-
gual experience were related to individual variability in expressing
explicit bias, we conducted multiple regressions with the twomeas-
ures of explicit bias (i.e., neosexism and group-focused enmity) as
dependent variables. Two models were tested against each
dependent variable. As predictors, the basic model included
internal and external motivation to respond without prejudice,
the two PCA-extracted components of bilingual experience
(i.e., language-use experience, language-learning experience), and
the three PCA-extracted components of socio-cognitive character-
istics (i.e., EC, parental education, participant SES). The interactive
model additionally incorporated interactions between bilingual
experience, EC, and motivation. To control for sex-related differ-
ences, all models included participants’ sex as a covariate. The χ2

test was used to determine whether the inclusion of the interactions
improved the models’ fit.

Additionally, we conducted a series of regressions to differenti-
ate multicultural experience from bilingual experience. Specifically,
we excludedmulticultural experience from the bilingualism-related
PCA and included it as a covariate in the linear regressions. This
approach helped us isolate the role of bilingual experience from that
of multicultural experience.

Finally, to assess the extent to which the data supported the
absence of effects, we calculated the Bayes Factor in favor of the null
hypothesis (BF01 = 1/BF10). The null model (i.e., a model including
an intercept only) served as reference. Following Kass and Raftery
(1995), a BF01 between 3 and 20 would be interpreted as positive
evidence in favor of the null hypothesis (i.e., absence of an effect), a
BF01 between 20 and 150 would be strong evidence and a BF01
larger than 150 would be very strong evidence.
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Results

Descriptive statistics and correlations

Descriptive statistics, correlations and reliabilities (Cronbach’s αs)
for all measures are available in Supplementary Material C,
Table C1. Figure 1 presents the correlationmatrix. Reliability could
not be assessed for language-use entropy, language-proficiency
entropy, AoA entropy, or the sociodemographic variables as they
all consisted of single values. All other measures demonstrated
satisfactory reliability (Cronbach’s α ranged between 0.73 and
0.90).

Regarding the measures of bilingual experience, language-use
entropy correlated positively with language switching and mixing.
This pattern indicates that more balanced daily use of multiple
languages is related to a higher frequency of language mixing and
switching. The positive correlations between language switching
and mixing followed the results of a previous study that included
self-reported measures of switching and mixing (Kałamała et al.,
2021). As expected, all these measures correlated negatively with
self-reported passive and active dominance in general language use.
This suggests that the greater the balance in language use and/or the
higher the frequency of language switching/mixing, the smaller the
dominance of one language over the others. In addition, multicul-
tural experience was positively correlated with language-use
entropy, language switching and language mixing; it was negatively
correlated with passive and active language dominance. This find-
ing indicated that language-use experiences and multiculturalism
are interrelated. Finally, there was a positive correlation between
language-proficiency entropy and AoA entropy. Thus, more bal-
anced proficiency across languages was associated with more

balanced (simultaneous) acquisition of these languages. Notably,
language-proficiency entropy and AoA entropy did not correlate
with any of the language-use variables or with multicultural experi-
ence, which suggests that (1) the balance in language proficiency
and acquisition and the balance in language use constitute distinct
aspects of the bilingual experience and (2) multiculturalism is
related to language-use practices but not necessarily to an individ-
ual’s language learning background.

Regarding the socio-cognitive variables, there were positive
correlations between all measures of EC (focusing, shifting and
cognitive flexibility), suggesting that they all refer to a domain-
general EC ability. Furthermore, there were positive correlations
between the measures of explicit bias (group-focused enmity and
neosexism), and, in line with past research (e.g., Devine et al., 2002;
Lemm, 2006; Plant & Devine, 1998), there were negative correl-
ations between internal and external motivation. Finally, we also
observed significant correlations between the sociodemographic
variables: self-perceived social position correlated positively with
income, education and age; age correlated positively with partici-
pants’ education and negatively with maternal education; maternal
and paternal education were positively correlated.

Dimension reduction

The bilingualism-related PCA produced two components that
explained 59% of the total variance (see Table 3). Language-use
entropy, switching frequency, mixing frequency, dominance in
passive use, dominance in active use, and multicultural experience
constituted Component 1 (language-use experience, hereafter).
Language-proficiency entropy and AoA entropy constituted Com-
ponent 2 (language-learning experience, hereafter). Participants
with higher language-use experience had more balanced use of
different languages throughout the day; they also engaged more
frequently in language switching and mixing, demonstrated lower
dominance of a single language both passively and actively, and
reported having more multicultural experiences. Participants with
higher language-learning experience acquired their languagesmore
closely in time and had a more similar proficiency level across the
languages they knew. The correlation between the PCA compo-
nents was negligible (r = 0.12).

The socio-cognitive PCA produced three components that
explained 59% of the total variance (see Table 4). Focusing, shifting

Figure 1. Visual representation of the correlation matrix.
Note. Darker colors reflect higher correlation coefficients. Positive correlations are
depicted in blue; negative correlations are depicted in red. Prof = language-proficiency
entropy; AoA = AoA entropy; LangUse = language-use entropy; Switch = language
switching; Mix = language mixing; Passive = percentage of passive use of the
language with the highest percentage of passive use; Active = percentage of active
use of the language with the highest percentage of active use; Multicult = multicultural
experience; Foc = focusing; Shift =, shifting; Flex = cognitive flexibility; Enmity = group-
focused enmity; Neosex = neosexism; IntMot = internal motivation; ExtMot = external
motivation; SocPos = self-perceived social position; Age = participants’ age; Income =
household annual income; Edu = participant’s education; EduM = maternal education;
EduF = paternal education.

Table 3. Loadings for the bilingualism-related principal component analysis

Language-use
experience

(Component 1)

Language-learning
experience

(Component 2)

Language-use entropy 0.81

Switching 0.51

Mixing 0.78

Multicultural experience 0.52

Dominance in passive use �0.72

Dominance in active use �0.80

Language-proficiency entropy 0.94

AoA entropy 0.95

Variance explained 37% 22%
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and cognitive flexibility constituted Component 1 (EC, hereafter);
maternal education and paternal education constituted Component
2 (parental education, hereafter); participants’ self-perceived social
position, annual income, and education constituted Component
3 (participant SES, hereafter). Participants’ age had a comparable
contribution to both parental education and participant SES com-
ponents. Greater scores in these three components represented

greater EC, higher parental education and higher participant SES,
respectively. The correlations between components were negligible
(ranging from .00 to .21).

Finally, the internal and external types of motivation were not
reduced by PCA. As they were negatively correlated, combining
them in a single principal component would result in information
loss and obscure true individual variation in these motivational
aspects.

Predictors of the expression of explicit bias

The basic model included the five PCA-extracted components as
predictors, together with internal motivation, external motivation,
and sex. The interactive model additionally included interactions of
bilingual experience with motivation and EC. Model comparisons
showed that the interactivemodel best represented the data for both
neosexism, χ2(6) = 2.51, p = .021 and group-focused enmity, χ2(6) =
2.91, p = .009. Given the poorer fit of the basic models, only the
results from the interactive models are presented. The detailed
results are available in Table 5.

In line with previous literature (e.g., Devine et al., 2002),
higher internal motivation, that is, the motivation driven by
personal reasons, was associated with lower neosexism and
group-focused enmity. In contrast, higher external motivation,
that is, themotivation driven by social norms, was associated with
higher neosexism and group-focused enmity. Women expressed
less neosexism than men, but there were no sex differences in
group-focused enmity. Additionally, participants’ SES was

Table 5. Model outputs for the interactive regression models that predict neosexism and group-focused enmity

Neosexism Group-focused enmity

Predictor Estimate 95% CI BF01 Estimate 95% CI BF01

(Intercept) 0.23*** [0.10, 0.36] 0.03 [�0.11, 0.17]

L. use 0.07 [�0.01, 0.15] 4.24 0.07 [�0.01, 0.15] 6.48

L. learn �0.01 [�0.09, 0.07] 8.76 0.01 [�0.08, 0.09] 8.83

EC 0.01 [�0.07, 0.10] 1.09 0.00 [�0.08, 0.09] 0.67

IM �0.51*** [�0.60, �0.43] �0.50*** [�0.58, �0.41]

EM 0.13** [0.04, 0.21] 0.20*** [0.11, 0.28]

Parental education 0.05 [�0.03, 0.13] 1.46 �0.01 [�0.09, 0.07] 5.69

Participant SES 0.02 [�0.06, 0.10] 8.65 0.10* [0.01, 0.18]

Sex �0.36*** [�0.53, �0.20] �0.05 [�0.22, 0.12] 0.25

L. use: EC 0.00 [�0.08, 0.08] 7.58 �0.03 [�0.11, 0.06] 7.84

L. use: IM 0.13** [0.05, 0.22] 0.11* [0.03, 0.20]

L. use: EM �0.02 [�0.10, 0.07] 0.82 �0.01 [�0.09, 0.08] 3.23

L. learn: EC 0.01 [�0.07, 0.09] 7.10 0.04 [�0.04, 0.13] 7.41

L. learn: IM �0.07 [�0.15, 0.01] 8.12 �0.13** [�0.21, �0.04]

L. learn: EM �0.03 [�0.12, 0.05] 6.69 0.01 [�0.08, 0.09] 1.89

R2 .437 .399

Model’s significance F(14, 374) = 20.72, p < .001 F(14, 374) = 17.74, p < .001

Note. n = 389; L. use = language-use experience; L. learn = language-learning experience; EC = executive control; IM = internal motivation to respond without prejudice; EM = external motivation to
respond without prejudice; SES = socioeconomic status; CI = confidence intervals. Sex coded as 0 = male and 1 = female.
*p < .05
**p < .01
***p < .001.

Table 4. Loadings for the socio-cognitive principal component analysis

Executive
control

(Component 1)

Parental
education

(Component 2)
Participant SES
(Component 3)

Focusing 0.83

Shifting 0.83

Cognitive flexibility 0.78

Maternal education 0.88

Paternal education 0.84

Social position 0.77

Income 0.70

Age �0.47 0.45

Education 0.49

Variance explained 22% 19% 17%

Note. Only loadings > .40 are displayed.
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positively associated with group-focused enmity, but not neosex-
ism. Language-use experience, language-learning experience,
and EC themselves were not related to either of the two
dependent variables. The Bayesian estimation revealed positive
evidence in favor of an absence of language-use experience and
language-learning experience effects (BF01 > 3).

Neither language-use experience nor language-learning
experience were directly related to differences in the expression
of neosexism or group-focused enmity. However, we found sig-
nificant interactions between language-use experience and
internal motivation – for both neosexism and group-focused
enmity – as well as an interaction between language-learning
experience and internal motivation for group-focused enmity.
These interactions indicate a relationship between bilingual
experiences and explicit bias that is moderated by internal motiv-
ation to respond without prejudice. More specifically, the
importance of language-use experience and language-learning
experience in the expression of explicit bias was more salient
among bilinguals with lower internal motivation. This relevance
decreased as internal motivation increased.

Regarding language-use experience, participants with lower
internal motivation and higher language-use experience scores
expressed less neosexism and group-focused enmity compared
to participants with lower internal motivation and lower
language-use experience scores (see Figure 2). However, the
differences in explicit bias that resulted from language-use
experience differences decreased when internal motivation was
higher.

Regarding language-learning experience (see Figure 3), partici-
pants with lower internal motivation and lower language-learning
experience scores expressed less group-focused enmity compared

to participants with lower internalmotivation and higher language-
learning experience scores. Interestingly, although this interaction
was not significant for neosexism (p = .086), the results followed the
same pattern. Again, the differences in explicit bias related to
participants’ language-learning experiences were smaller for indi-
viduals with higher internal motivation.

Finally, the interactions between the bilingualism-related com-
ponents and EC were not significant, and the absence of these
effects was supported by the Bayesian estimation (BF01 > 3). The
interactions between the bilingualism-related components and
external motivation were also not significant. Bayesian estimation
supported the absence of effects for the interactions language-
learning experience × external motivation (model with neosexism
as dependent variable) and language-use experience × external
motivation (model with group-focused enmity as dependent vari-
able; BF01 > 3). However, Bayesian estimation does not allow us to
conclude that there is no effect for the other interactions involving
external motivation (BF01 < 3).

The role of multicultural experience

In the analysis reported in the previous section, multicultural
experience was considered as part of the bilingual experience. In
other words, we included multicultural experience in the
bilingualism-related PCA. To isolate bilingual language experience
from multicultural experience, we re-analyzed the data excluding
multicultural experience from the bilingualism-related PCA and
including it in the linear regressions as a covariate. No other
modifications were made in the analytical approach. The detailed
results are available in Supplementary Material D.

Figure 2. Predicted neosexism (Panel A) and group-focused enmity (Panel B) as a function of language-use experience and internal motivation
Note. Higher language-use experience (green line, +1SD in legend) reflects participants who had more balanced daily use of languages, who switched and mixed their languages
more often, who had lower active and passive dominance of one language over the other, and who had more multicultural experience. Lower language-use experience (red line,
�1SD in legend) reflects participants who had less balanced daily use of languages, who switched andmixed their languages less often, who had higher active and passive language
dominance, and who had lessmulticultural experience. The average language-use experience (Mean in legend) is depicted by a black line. Higher values in the x-axis indicate higher
internal motivation scores; higher values in the y-axis indicate higher neosexism (Panel A) and higher group-focused enmity (Panel B). Language-use experience refers to the PCA
scores. Internal motivation, neosexism and group-focused enmity refer to the average internal motivation, neosexism and group-focused enmity of participants, respectively.
Ribbons represent 95% confidence intervals.
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The results from the bilingualism-related PCA were replicated.
Particularly, all the variables related to language-use practices
loaded into the language-use experience component, while
language-proficiency entropy and AoA entropy loaded into the
language-learning experience component. In addition, the pattern
of results for the linear regressions did not change when multicul-
tural experience was included as a covariate compared to when it
was included as part of the language-use experience component.
More specifically, we found a significant interaction between
language-use experience and internal motivation, both for neosex-
ism (b = .12, p = .006) and group-focused enmity (b = .11, p = .014),
as well as a significant interaction between language-learning
experience and internal motivation in the case of group-focused
enmity (b = �.13, p = .004). In other words, when the individual
differences in multicultural experience were controlled for, bilin-
guals with lower levels of internal motivation and more diverse
language-use and language-learning experiences reported fewer
social biases. Interestingly, individual differences in multicultural
experience itself were unrelated to differences in the likelihood of
expressing neosexism or group-focused enmity (ps > .05; BF01 > 3).

Discussion

The purpose of the presented analyses was to examine potential
underlying factors behind the relationship between bilingualism
and the expression of explicit social bias. By analyzing the effects
of several factors related to bilingual experience, we aimed to
understand better the mechanisms that may contribute to the
likelihood of expressing explicit social biases in the bilingual
population.

To this end, we reanalyzed questionnaire data from a previous
study (Castro et al., under review) in which a group of bilinguals

completed a battery of questionnaires on language and multicul-
tural experiences, explicit bias, motivation to respond without
prejudice, and EC. Their sociodemographic characteristics were
also taken into consideration. The analysis involved two stages:
initially, we reduced the data’s multidimensionality using PCA,
specifically focusing on bilingualism-related and socio-cognitive
factors. Subsequently, we performed multiple regression analyses,
using the components derived from the PCA along with internal
and external motivation as predictors of individual differences in
explicit bias. Additionally, we conducted further analyses to separ-
ate bilingual from multicultural experience by controlling for
multicultural experience in the regressions. Taken together, these
findings offer new insights into the circumstances under which
bilingualism may relate to different tendencies in the expression of
explicit bias.

Relationships between the measures of bilingual experience

The results from the bilingualism-related PCA showed evidence for
two components: language-use experience and language-learning
experience. Bilinguals with higher scores in the language-use
experience component reported more balanced use of languages,
they switched and mixed languages more often, and they had less
passive and active language dominance and more multicultural
experiences. Considering multicultural experience as part of the
language-use experience component highlighted the existent inter-
connections between using multiple languages and experiencing a
variety of cultures, thus supporting previous claims regarding the
importance of taking culture into consideration in studies of bilin-
gualism (Grosjean, 2015; Marian & Hayakawa, 2021). Regarding
language-learning experience, bilinguals with higher scores
reported more comparable levels of proficiency and similar AoA
across languages.

Figure 3. Predicted neosexism (Panel A) and group-focused enmity (Panel B) as a function of language-learning experience and internal motivation
Note. Lower language-learning experience (red line,�1SD) reflects participants with less balanced/more dissimilar proficiency and AoA across languages. Higher language-learning
experience (green line, +1SD in legend) reflects participants with more balanced/similar proficiency and AoA across languages. The average language-learning experience (mean in
legend) is depicted by a black line. Language-learning experience refers to the PCA scores. Internal motivation, neosexism and group-focused enmity refer to the average internal
motivation, neosexism and group-focused enmity of participants, respectively. Higher values in the x-axis indicate higher internal motivation scores; higher values in the y-axis
indicate higher neosexism (Panel A) and higher group-focused enmity (Panel B). Ribbons represent 95% confidence intervals.
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Bilingual experience and the expression of explicit bias

In line with previous literature (e.g., Devine et al., 2002; Ito et al.,
2015), we observed that internal motivation was related to less
explicit bias, whereas external motivation was related to more
explicit bias. Although language-use experience and language-
learning experience were not directly related to explicit bias, the
significant interactions with internal motivation indicated the
existence of a relationship between bilingual experiences and expli-
cit bias that was connected to participants’ internal motivation.

Specifically, at lower levels of internal motivation, bilinguals
with higher language-use experience scores, that is, those who
had more balanced use of languages, switched/mixed languages
more often, had less active and passive language dominance, and
had more multicultural experiences, expressed fewer biases. In
addition, bilinguals with lower language-learning experience
scores, that is, those who had more diverse proficiency and AoA
across languages also expressed fewer biases. On the other hand,
bilinguals who had high internal motivation expressed fewer biases,
regardless of their bilingual experiences. The interaction between
language-use experience and internalmotivationwas significant for
neosexism and group-focused enmity, whereas the interaction
between language-learning experience and internal motivation
reached significance in the case of group-focused enmity. None-
theless, the pattern of results for language-learning experience as
predictor of neosexism followed the results for group-focused
enmity. Finally, reports from the analyses including multicultural
experience as a covariate in the models instead of as part of the
bilingualism-related PCA suggested that the relationship between
bilingual experiences and social biases could not be attributed to
individual differences in multicultural experience.

Overall, the present findings suggest that having contact with
different languages throughout life is related to less explicit bias,
and this connection is observed in those who have low internal
motivation. One interesting aspect of these results relates to the
role of language-learning experiences. As shown above, individ-
uals with higher language-learning experience acquired their
languages closer in time and obtained a more similar degree of
proficiency across all languages, whereas individuals with lower
language-learning experience scores acquired their languages at
different points in life and to less similar degrees of proficiency.
Our results suggest that a reduced expression of social bias is not
necessarily connected with growing up with more than one lan-
guage but with the experience of learning more languages
throughout one’s life. While further research is necessary to
understand the origin of this association, individuals with more
diverse language-learning experience may also have a stronger
interest in connecting with people from diverse linguistic back-
grounds. This interest in sociocultural diversity may contribute to
a more flexible perception of other groups, which could, in turn,
be relevant for the expression of less explicit bias. These findings
indicate that the relationship between language-learning experi-
ence and social biases is complex and multidimensional and may
be influenced by multiple factors related to language, culture,
social identity, and motivation.

Although we observed relationships between bilingual experi-
ences and internal motivation, there were no significant inter-
actions between bilingual experiences and external motivation. In
general, external motivation (vs. internal) is a weaker predictor of
explicit bias (e.g., Devine et al., 2002; Plant & Devine, 1998). In line
with this, the effect sizes of internal motivation were substantially
larger (neosexism: ηp

2 = .28; group-focused enmity: ηp
2 = .26)

compared to those of external motivation (neosexism: ηp
2 = .02;

group-focused enmity: ηp
2 = .05). Therefore, although external

motivation was related to differences in explicit bias, the effect
may not have been strong enough to show interactive effects.

Limitations and future directions

The analyses reported in this manuscript provide evidence of the
relationships between bilingual experiences and the expression of
explicit biases among adult bilinguals. However, our approach had
some limitations that should be taken into account in future
research.

First, this study is correlational, meaning that no causal rela-
tionships can be drawn from the analyzed data. In other words,
while we can observe a relationship between specific bilingual
experiences and the expression of social biases, we cannot defini-
tively conclude that one impacts the other. Second, although
participants’ linguistic and sociodemographic characteristics were
heterogeneous (see Table 1), more than 40% of participants were
born in the same country (i.e., United Kingdom) and more
than 55% declared their ethnicity as “White/Caucasian” or
“Caucasian”. Therefore, caution should be applied when general-
izing these results to other communities. Future studies could
address this issue by testing a balanced sample in terms of, for
example, country of origin or ethnicity. However, special atten-
tion should be devoted to the content of the biases evaluated, as
some biases are culture dependent (e.g., race, religion; Fiske,
2017).

Third, as this is the first study on the conjoined relationship
between bilingual experiences, self-reported EC, and social biases,
replication studies and investigations with other types of measures
are needed to verify whether the interconnections are limited to the
tools included in this study or whether they extend to other meas-
ures of EC and social biases. Although self-report measures of EC
have been suggested to be adequate for the study of individual
differences (Hedge et al., 2018) and potentially allow for the testing
of a larger number of participants, future studies should assess EC
using both self-report and experimental tools, and include meas-
ures of both explicit and implicit biases.

Fourth, while the relevance of multicultural experience was
acknowledged in this study, the analyses reported in this manu-
script were based on a single index of multicultural experience
versus seven indices of bilingual language experience. Therefore, a
more thorough investigation of the relationship between bilin-
gualism and multiculturalism, as well as of the relevance of
multicultural experiences in social biases is needed. For instance,
although our results suggest that the relationship between bilin-
gual experiences and the expression of social biases seems be
driven by language experiences and not by multicultural experi-
ences, the relevance of multiculturalism for social biases may be
more salient in other populations where it is present at the societal
level, or when multicultural experience is operationalized using a
variety of tools. In those cases, the role of multiculturalism in
social biases could be larger than the role of purely language-use
characteristics. Hence, we acknowledge that the relationships
between bilingualism, multiculturalism, and social biases require
future testing.

Despite the limitations described above, the results reported
indicate that some aspects of the bilingual experience are con-
nected to differences in the expression of explicit bias. The exten-
sive body of research on individual differences and social biases
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has carefully examined the importance of motivational and cog-
nitive aspects (e.g., Amodio et al., 2008; Amodio & Swencionis,
2018; Devine et al., 2002; Ito et al., 2015), while some studies have
also evaluated the role of multiculturalism (e.g., Sparkman et al.,
2016; Tadmor et al., 2012, 2018). Yet, research on the intercon-
nections between individual differences in bilingual experience
and social biases is just starting to emerge (Mepham&Martinovic,
2018). Considering the global presence of bilingualism3, studies
on social biases should not overlook the potential connections
between different bilingual experiences and the expression of
social biases. Our findings highlight the importance of evaluating
interindividual and intraindividual bilingual variability, thus
opening the door to potential new lines of research on bilingual
heterogeneity and social cognition.

Concluding remarks

This study shows important interconnections between bilingual
experiences and the expression of social biases in adult bilinguals. In
addition, it provides first evidence on the modulating role of motiv-
ation to respond without prejudice. Specifically, bilingual experiences
related to more diverse language-use experiences and language-
learning experiences were associated with less explicit bias among
participants with lower internal motivation to respond without preju-
dice. In addition, the reported results suggest that the relationship
between bilingual experience and social biases is not explained by the
multicultural experiences of bilinguals. Although our investigation
was exploratory and more research is needed, the results reported in
this manuscript have several implications for studies on the relation-
ship between bilingualism in social cognition: (1) the importance of
considering individual differences in bilingual experience in the study
of social biases, (2) the critical role of motivational aspects in the
interrelations between bilingual experiences and social biases and
(3) the need to take into account the multicultural experiences of
participants in bilingualism studies and assess their potential role.

Supplementary material. To view supplementary material for this article,
please visit http://doi.org/10.1017/S1366728924000543.

Data availability statement. The study materials, data and R scripts are
freely available at https://osf.io/q6bfw/?view_only=2c941c6a11df4c978b6b35
b11757ac64.

Acknowledgments. This project has been funded by the European Union’s
Horizon 2020 research and innovation program underMarie Skłodowska Curie
grant agreement No 765556 – The Multilingual Mind, and by a PRELUDIUM
grant awarded by the National Science Centre Poland (2022/45/N/HS6/02094).
The authors thank all the members of the Psychology of Language and Bilin-
gualism Laboratory (LangUsta) for their contributions, Michał Remiszewski for
administrative support and Michael Timberlake for proofreading.

Competing interest. The authors declare no competing interests.

References

Amodio, D. M., Devine, P. G., & Harmon-Jones, E. (2008). Individual differ-
ences in the regulation of intergroup bias: The role of conflict monitoring and
neural signals for control. Journal of Personality and Social Psychology, 94(1),
60–74. https://doi.org/10.1037/0022-3514.94.1.60

Amodio, D.M., & Swencionis, J. K. (2018). Proactive control of implicit bias: A
theoretical model and implications for behavior change. Journal of Person-
ality and Social Psychology, 115(2), 255–275. https://doi.org/10.1037/
pspi0000128

Beatty-Martínez, A. L., & Titone, D. A. (2021). The quest for signals in noise:
Leveraging experiential variation to identify bilingual phenotypes. Lan-
guages, 6(4), 168. https://doi.org/10.3390/languages6040168

Burns, M. D.,Monteith, M. J., & Parker, L. R. (2017). Training away bias: The
differential effects of counterstereotype training and self-regulation on
stereotype activation and application. Journal of Experimental Social Psych-
ology, 73, 97–110. https://doi.org/10.1016/j.jesp.2017.06.003

Butz, D. A., & Plant, E. A. (2009). Prejudice control and interracial relations:
The role of motivation to respond without prejudice. Journal of Personality,
77(5), 1311–1342. https://doi.org/10.1111/j.1467-6494.2009.00583.x

Byers-Heinlein, K., Behrend, D. A., Said, L. M.,Girgis, H., & Poulin-Dubois,
D. (2017). Monolingual and bilingual children’s social preferences for mono-
lingual and bilingual speakers. Developmental Science, 20(4), e12392. https://
doi.org/10.1111/desc.12392

Cacioppo, J. T., & Petty, R. E. (1982). The need for cognition. Journal of
Personality and Social Psychology, 42(1), 116–131. https://doi.
org/10.1037/0022-3514.42.1.116

Castro, S., Bukowski, M., Lupiáñez, J., & Wodniecka, Z. (under review).
Bilingualism is related to reduced social biases: The role of cognitive flexibility
and motivation to respond without prejudice. PsyArXiv. https://doi.
org/10.31234/osf.io/ebvzt

Champoux-Larsson, M.-F., & Dylman, A. S. (2021). Different measurements
of bilingualism and their effect on performance on a Simon task. Applied
Psycholinguistics, 42(2), 505–526. https://doi.org/10.1017/S014271642
0000661

de Bruin, A. (2019). Not all bilinguals are the same: A call for more detailed
assessments and descriptions of bilingual experiences. Behavioral Sciences, 9
(3), 33. https://doi.org/10.3390/bs9030033

DeJesus, J. M.,Hwang, H. G.,Dautel, J. B., & Kinzler, K. D. (2017). Bilingual
children’s social preferences hinge on accent. Journal of Experimental Child
Psychology, 164, 178–191. https://doi.org/10.1016/j.jecp.2017.07.005

Derryberry, D., & Reed, M. A. (2002). Anxiety-related attentional biases and
their regulation by attentional control. Journal of Abnormal Psychology, 111
(2), 225–236. https://doi.org/10.1037/0021-843X.111.2.225

Devine, P. G., Plant, E. A., Amodio, D. M.,Harmon-Jones, E., & Vance, S. L.
(2002). The regulation of explicit and implicit race bias: The role of motiv-
ations to respond without prejudice. Journal of Personality and Social Psych-
ology, 82(5), 835–848. https://doi.org/10.1037/0022-3514.82.5.835

Eurostat. (2018). 65% know at least one foreign language in the EU. https://
ec.europa.eu/eurostat/web/products-eurostat-news/-/EDN-20180926-1

Fiske, S. T. (2017). Prejudices in cultural contexts: Shared stereotypes (gender, age)
versus variable stereotypes (race, ethnicity, religion).Perspectives onPsychological
Science, 12(5), 791–799. https://doi.org/10.1177/1745691617708204

Gallo, F., Novitskiy, N., Myachykov, A., & Shtyrov, Y. (2021). Individual
differences in bilingual experience modulate executive control network and
performance: Behavioral and structural neuroimaging evidence. Bilingual-
ism: Language and Cognition, 24(2), 293–304. https://doi.org/10.1017/
S1366728920000486

Grosjean, F. (2010). Why are people bilingual? In Bilingual: Life and Reality
(pp. 3–17). Harvard University Press.

Grosjean, F. (2015). Bicultural bilinguals. International Journal of Bilingualism,
19(5), 572–586. https://doi.org/10.1177/1367006914526297

Gullifer, J. W., Kousaie, S., Gilbert, A. C., Grant, A., Giroud, N., Coulter, K.,
Klein, D., Baum, S., Phillips, N., & Titone, D. (2021). Bilingual language
experience as a multidimensional spectrum: Associations with objective and
subjective language proficiency. Applied Psycholinguistics, 42(2), 245–278.
https://doi.org/10.1017/S0142716420000521

Gullifer, J. W., Pivneva, I., Whitford, V., Sheikh, N. A., & Titone, D. (2023).
Bilingual language experience and its effect on conflict adaptation in reactive
inhibitory control tasks. Psychological Science, 34(2), 238–251. https://doi.
org/10.1177/09567976221113764

Gullifer, J. W., & Titone, D. (2019). Characterizing the social diversity of
bilingualism using language entropy. Bilingualism: Language and Cognition,
23(2), 283–294. https://doi.org/10.1017/S1366728919000026

3It is estimatedmore than 50% of the population is bilingual (Grosjean, 2010)
and reports indicate that more than 60% of working-age adults in the European
Union know more than one language (Eurostat, 2018).

Artificial Intelligence for Engineering Design, Analysis, and Manufacturing 547

https://doi.org/10.1017/S1366728924000543 Published online by Cambridge University Press

http://doi.org/10.1017/S1366728924000543
https://osf.io/q6bfw/?view_only=2c941c6a11df4c978b6b35b11757ac64
https://osf.io/q6bfw/?view_only=2c941c6a11df4c978b6b35b11757ac64
https://doi.org/10.1037/0022-3514.94.1.60
https://doi.org/10.1037/pspi0000128
https://doi.org/10.1037/pspi0000128
https://doi.org/10.3390/languages6040168
https://doi.org/10.1016/j.jesp.2017.06.003
https://doi.org/10.1111/j.1467-6494.2009.00583.x
https://doi.org/10.1111/desc.12392
https://doi.org/10.1111/desc.12392
https://doi.org/10.1037/0022-3514.42.1.116
https://doi.org/10.1037/0022-3514.42.1.116
https://doi.org/10.31234/osf.io/ebvzt
https://doi.org/10.31234/osf.io/ebvzt
https://doi.org/10.1017/S0142716420000661
https://doi.org/10.1017/S0142716420000661
https://doi.org/10.3390/bs9030033
https://doi.org/10.1016/j.jecp.2017.07.005
https://doi.org/10.1037/0021-843X.111.2.225
https://doi.org/10.1037/0022-3514.82.5.835
https://ec.europa.eu/eurostat/web/products-eurostat-news/-/EDN-20180926-1
https://ec.europa.eu/eurostat/web/products-eurostat-news/-/EDN-20180926-1
https://doi.org/10.1177/1745691617708204
https://doi.org/10.1017/S1366728920000486
https://doi.org/10.1017/S1366728920000486
https://doi.org/10.1177/1367006914526297
https://doi.org/10.1017/S0142716420000521
https://doi.org/10.1177/09567976221113764
https://doi.org/10.1177/09567976221113764
https://doi.org/10.1017/S1366728919000026
https://doi.org/10.1017/S1366728924000543


Harris, K., Krygsman, S., Waschenko, J., & Laliberte Rudman, D. (2018).
Ageism and the older worker: A scoping review. The Gerontologist, 58(2),
e1–e14. https://doi.org/10.1093/geront/gnw194

Hedge, C., Powell, G., & Sumner, P. (2018). The reliability paradox: Why robust
cognitive tasks do not produce reliable individual differences. Behavior Research
Methods, 50(3), 1166–1186. https://doi.org/10.3758/s13428-017-0935-1

Hinton, E., Henderson, LeShae, & Reed, C. (2018). An unjust Burden: The
disparate treatment of black Americans in the criminal justice system. Vera
Institute of Justice. https://www.vera.org/downloads/publications/for-the-
record-unjust-burden-racial-disparities.pdf

Hoover, A. E., Hack, T., Garcia, A. L., Goodfriend, W., & Habashi, M. M.
(2019). Powerless men and agentic women: Gender bias in hiring decisions.
Sex Roles, 80, 667–680. https://doi.org/10.1007/s11199-018-0964-y

Hoyo, Á., Rueda, M. R., & Rodríguez-Bailón, R. (2019). Children’s individual
differences in executive function and theory of mind in relation to prejudice
toward social minorities. Frontiers in Psychology, 10, 2293. https://doi.
org/10.3389/fpsyg.2019.02293

Huynh, Q.-L., Benet-Martínez, V., & Nguyen, A.-M. D. (2018). Measuring
variations in bicultural identity across U.S. ethnic and generational groups:
Development and validation of the Bicultural Identity Integration Scale—
Version 2 (BIIS-2). Psychological Assessment, 30(12), 1581–1596. https://doi.
org/10.1037/pas0000606

Ito, T. A., Friedman, N. P., Bartholow, B. D., Correll, J., Loersch, C., Altamir-
ano, L. J., & Miyake, A. (2015). Toward a comprehensive understanding of
executive cognitive function in implicit racial bias. Journal of Personality and
Social Psychology, 108(2), 187–218. https://doi.org/10.1037/a0038557

Jarůšková, L., & Chládková, K. (2023). Preference for native-accented peers in
monolingual and bilingual children acquiring Czech. Journal of Multilingual
and Multicultural Development, 1–12. https://doi.org/10.1080/
01434632.2023.2257189

Kałamała, P., Chuderski, A., Szewczyk, J., Senderecka, M., & Wodniecka, Z.
(2023). Bilingualism caught in a net: A new approach to understanding the
complexity of bilingual experience. Journal of Experimental Psychology:
General, 152(1), 157–174. https://doi.org/10.1037/xge0001263

Kałamała, P., Senderecka, M., & Wodniecka, Z. (2021). On the multidimen-
sionality of bilingualism and the unique role of language use. Bilingualism:
Language and Cognition, 25(3), 471–483. https://doi.org/10.1017/
S1366728921001073

Kałamała, P., Szewczyk, J., Chuderski, A., Senderecka, M., & Wodniecka, Z.
(2020). Patterns of bilingual language use and response inhibition: A test of
the adaptive control hypothesis. Cognition, 204, 104373. https://doi.
org/10.1016/j.cognition.2020.104373

Kass, R. E., & Raftery, A. E. (1995). Bayes factors. Journal of the American
Statistical Association, 90(430), 773–795.

Klauer, K. C., Schmitz, F., Teige-Mocigemba, S., & Voss, A. (2010). Under-
standing the role of executive control in the Implicit Association Test: Why
flexible people have small IAT effects. Quarterly Journal of Experimental
Psychology, 63(3), 595–619. https://doi.org/10.1080/17470210903076826

Kline, R. B. (2016). Principles and practice of structural equation modeling (4th
ed.). Guilford Press.

Klonis, S. C., Plant, E. A., & Devine, P. G. (2005). Internal and external
motivation to respond without sexism. Personality and Social Psychology
Bulletin, 31(9), 1237–1249. https://doi.org/10.1177/0146167205275304

Komsta, L., & Novomestky, F. (2022). Moments, Cumulants, Skewness, Kur-
tosis and related tests (0.14.1). https://cran.r-project.org/web/packages/
moments/index.html

Leivada, E.,Westergaard, M.,Duñabeitia, J. A., & Rothman, J. (2021). On the
phantom-like appearance of bilingualism effects on neurocognition: (How)
should we proceed? Bilingualism: Language and Cognition, 24(1), 197–210.
https://doi.org/10.1017/S1366728920000358

Lemm, K.M. (2006). Positive associations among interpersonal contact, motiv-
ation, and implicit and explicit attitudes toward gay men. Journal of Homo-
sexuality, 51(2), 79–99. https://doi.org/10.1300/J082v51n02_05

Leslie, S.-J., Cimpian, A., Meyer, M., & Freeland, E. (2015). Expectations of
brilliance underlie gender distributions across academic disciplines. Science,
347(6219), 262–265. https://doi.org/10.1126/science.1261375

Leung, A. K., & Chiu, C. (2010). Multicultural experience, idea receptiveness,
and creativity. Journal of Cross-Cultural Psychology, 41(5–6), 723–741.
https://doi.org/10.1177/0022022110361707

Li, P., Sepanski, S., & Zhao, X. (2006). Language history questionnaire: AWeb-
based interface for bilingual research. Behavior Research Methods, 38(2),
202–210. https://doi.org/10.3758/BF03192770

Liberman, Z.,Woodward, A. L., & Kinzler, K. D. (2017). The origins of social
categorization. Trends in Cognitive Sciences, 21(7), 556–568. https://doi.
org/10.1016/j.tics.2017.04.004

Luk, G., & Bialystok, E. (2013). Bilingualism is not a categorical variable:
Interaction between language proficiency and usage. Journal of Cognitive
Psychology, 25(5), 605–621. https://doi.org/10.1080/20445911.2013.
795574

Marcelin, J. R., Siraj, D. S.,Victor, R.,Kotadia, S., &Maldonado, Y. A. (2019).
The impact of unconscious bias in healthcare: How to recognize andmitigate
it. The Journal of Infectious Diseases, 220(Supplement_2), S62–S73. https://
doi.org/10.1093/infdis/jiz214

Marian, V., & Hayakawa, S. (2021). Measuring bilingualism: The quest for a
“bilingualism quotient”. Applied Psycholinguistics, 42(2), 527–548. https://
doi.org/10.1017/S0142716420000533

Martin, M. M., & Rubin, R. B. (1995). A new measure of cognitive flexibility.
Psychological Reports, 76(2), 623–626. https://doi.org/10.2466/pr0.1995.76.2.623

McGee, E.O. (2020). Interrogating structural racism in STEMhigher education.
Educational Researcher, 49(9), 633–644. https://doi.org/10.3102/001
3189X20972718

Mepham, K. D., & Martinovic, B. (2018). Multilingualism and out-group
acceptance: The mediating roles of cognitive flexibility and deprovincializa-
tion. Journal of Language and Social Psychology, 37(1), 51–73. https://doi.
org/10.1177/0261927X17706944

Morey, R. D.,Rouder, J. N., Jamil, T.,Urbanek, S., Forner, K., & Ly, A. (2022).
BayesFactor: Computation of Bayes factors for common designs (0.9.12–4.4).
https://CRAN.R-project.org/package=BayesFactor

Navarro, D. (2015). Learning statistics with R: A tutorial for psychology students
and other beginners (0.5.2). https://learningstatisticswithr.com

Payne, B. K. (2005). Conceptualizing control in social cognition: How executive
functioning modulates the expression of automatic stereotyping. Journal of
Personality and Social Psychology, 89(4), 488–503. https://doi.
org/10.1037/0022-3514.89.4.488

Plant, A., & Devine, P. (1998). Internal and external motivation to respond
without prejudice. Journal of Personality and Social Psychology, 75(3),
811–832. https://doi.org/10.1037/0022-3514.75.3.811

R Core Team. (2023). R: A language and environment for statistical computing.
R Foundation for Statistical Computing. https://www.r-project.org/

Ramírez-Esparza, N., & García-Sierra, A. (2014). The Bilingual Brain:
Language, culture, and identity. In V. Benet-Martínez & Y. Hong (Eds.),
The Oxford handbook of multicultural identity (pp. 35–56). Oxford
University Press. https://doi.org/10.1093/oxfordhb/9780199796694.0
13.012

Revelle, W. (2022). psych: Procedures for psychological, psychometric, and
personality research (2.2.9). https://CRAN.R-project.org/package=psych

Rodriguez-Fornells, A., Kramer, U., Lorenzo-Seva, U., Festman, J., &
Münte, T. (2012). Self-Assessment of individual differences in language
switching. Frontiers in Psychology, 2, 388. https://doi.org/10.3389/
fpsyg.2011.00388

Roets, A., & Van Hiel, A. (2011). Item selection and validation of a brief,
15-item version of the Need for Closure Scale. Personality and Individual
Differences, 50(1), 90–94. https://doi.org/10.1016/j.paid.2010.09.004

Ryan, R.M., &Deci, E. L. (2000). Self-determination theory and the facilitation
of intrinsic motivation, social development, and well-being. American Psych-
ologist, 55(1), 68–78. https://doi.org/10.1037/0003-066X.55.1.68

Shannon, C. E. (1948). A mathematical theory of communication. The Bell
System Technical Journal, 27, 379–423.

Singh, L., Moh, Y., Ding, X., Lee, K., & Quinn, P. C. (2021). Cognitive
flexibility and parental education differentially predict implicit and explicit
racial biases in bilingual children. Journal of Experimental Child Psychology,
204, 105059. https://doi.org/10.1016/j.jecp.2020.105059

Singh, L., Quinn, P. C., Xiao, N. G., & Lee, K. (2019). Monolingual but not
bilingual infants demonstrate racial bias in social cue use. Developmental
Science, 22(6), e12809. https://doi.org/10.1111/desc.12809

Singh, L.,Quinn, P.,Qian,M., & Lee, K. (2020). Bilingualism is associated with
less racial bias in preschool children. Developmental Psychology, 56(5),
888–896. https://doi.org/10.1037/dev0000905

548 Sofía Castro et al.

https://doi.org/10.1017/S1366728924000543 Published online by Cambridge University Press

https://doi.org/10.1093/geront/gnw194
https://doi.org/10.3758/s13428-017-0935-1
https://www.vera.org/downloads/publications/for-the-record-unjust-burden-racial-disparities.pdf
https://www.vera.org/downloads/publications/for-the-record-unjust-burden-racial-disparities.pdf
https://doi.org/10.1007/s11199-018-0964-y
https://doi.org/10.3389/fpsyg.2019.02293
https://doi.org/10.3389/fpsyg.2019.02293
https://doi.org/10.1037/pas0000606
https://doi.org/10.1037/pas0000606
https://doi.org/10.1037/a0038557
https://doi.org/10.1080/01434632.2023.2257189
https://doi.org/10.1080/01434632.2023.2257189
https://doi.org/10.1037/xge0001263
https://doi.org/10.1017/S1366728921001073
https://doi.org/10.1017/S1366728921001073
https://doi.org/10.1016/j.cognition.2020.104373
https://doi.org/10.1016/j.cognition.2020.104373
https://doi.org/10.1080/17470210903076826
https://doi.org/10.1177/0146167205275304
https://cran.r-project.org/web/packages/moments/index.html
https://cran.r-project.org/web/packages/moments/index.html
https://doi.org/10.1017/S1366728920000358
https://doi.org/10.1300/J082v51n02_05
https://doi.org/10.1126/science.1261375
https://doi.org/10.1177/0022022110361707
https://doi.org/10.3758/BF03192770
https://doi.org/10.1016/j.tics.2017.04.004
https://doi.org/10.1016/j.tics.2017.04.004
https://doi.org/10.1080/20445911.2013.795574
https://doi.org/10.1080/20445911.2013.795574
https://doi.org/10.1093/infdis/jiz214
https://doi.org/10.1093/infdis/jiz214
https://doi.org/10.1017/S0142716420000533
https://doi.org/10.1017/S0142716420000533
https://doi.org/10.2466/pr0.1995.76.2.623
https://doi.org/10.3102/0013189X20972718
https://doi.org/10.3102/0013189X20972718
https://doi.org/10.1177/0261927X17706944
https://doi.org/10.1177/0261927X17706944
https://CRAN.R-project.org/package=BayesFactor
https://learningstatisticswithr.com
https://doi.org/10.1037/0022-3514.89.4.488
https://doi.org/10.1037/0022-3514.89.4.488
https://doi.org/10.1037/0022-3514.75.3.811
https://www.r-project.org/
https://doi.org/10.1093/oxfordhb/9780199796694.013.012
https://doi.org/10.1093/oxfordhb/9780199796694.013.012
https://CRAN.R-project.org/package=psych
https://doi.org/10.3389/fpsyg.2011.00388
https://doi.org/10.3389/fpsyg.2011.00388
https://doi.org/10.1016/j.paid.2010.09.004
https://doi.org/10.1037/0003-066X.55.1.68
https://doi.org/10.1016/j.jecp.2020.105059
https://doi.org/10.1111/desc.12809
https://doi.org/10.1037/dev0000905
https://doi.org/10.1017/S1366728924000543


Sparkman, D. J., Eidelman, S., & Blanchar, J. C. (2016). Multicultural experi-
ences reduce prejudice through personality shifts in openness to experience.
European Journal of Social Psychology, 46(7), 840–853. https://doi.
org/10.1002/ejsp.2189

Spence, J. L.,Hornsey, M. J., & Imuta, K. (2021). Something about the way you
speak: Ameta‐analysis on children’s linguistic‐based social preferences.Child
Development, 92(2), 517–535. https://doi.org/10.1111/cdev.13548

Steiner,M.,Grieder, S.,Revelle,W.,Auerswald,M.,Moshagen,M.,Ruscio, J.,
Roche, B., Lorenzo-Seva, U., & Navarro-Gonzalez, D. (2022). EFAtools:
Fast and flexible implementations of exploratory factor analysis tools (0.4.3).
https://CRAN.R-project.org/package=EFAtools

Surrain, S., & Luk, G. (2017). Describing bilinguals: A systematic review of
labels and descriptions used in the literature between 2005–2015. Bilingual-
ism: Language and Cognition, 22(2), 401–415. https://doi.org/10.1017/
S1366728917000682

Tadmor, C. T., Hong, Y., Chao, M. M., & Cohen, A. (2018). The tolerance
benefits of multicultural experiences depend on the perception of available
mental resources. Journal of Personality and Social Psychology, 115(3),
398–426. https://doi.org/10.1037/pspa0000125

Tadmor, C. T., Hong, Y., Chao, M. M., Wiruchnipawan, F., & Wang, W.
(2012). Multicultural experiences reduce intergroup bias through epistemic
unfreezing. Journal of Personality and Social Psychology, 103(5), 750–772.
https://doi.org/10.1037/a0029719

Titone, D. A., & Tiv, M. (2023). Rethinking multilingual experience through
a systems framework of bilingualism. Bilingualism: Language and Cogni-
tion, 26(1), 1–16. https://doi.org/10.1017/S1366728921001127

Tiv, M., O’Regan, E., & Titone, D. (2021). In a bilingual state of mind:
Investigating the continuous relationship between bilingual language experi-
ence andmentalizing.Bilingualism: Language and Cognition, 24(5), 918–931.
https://doi.org/10.1017/S1366728921000225

Tougas, F., Brown, R., Beaton, A. M., & Joly, S. (1995). Neosexism: Plus ça
change, plus c’est pareil. Personality and Social Psychology Bulletin, 21(8),
842–849. https://doi.org/10.1177/0146167295218007

Wickham, H., François, R.,Henry, L.,Müller, K., & RStudio. (2022). dplyr: A
grammar of data manipulation (1.0.9). https://CRAN.R-project.org/pack
age=dplyr

Yang, H., Tng, G. Y. Q., Ng, W. Q., & Yang, S. (2024). Bilingual profiles
differentially predict executive functions during early childhood: A latent
profile analysis. Bilingualism: Language and Cognition, 27(1), 164–177.
https://doi.org/10.1017/S1366728923000263

Zick, A., Wolf, C., Küpper, B., Davidov, E., Schmidt, P., & Heitmeyer, W.
(2008). The syndrome of group-focused enmity: The interrelation of
prejudices tested with multiple cross-sectional and panel data. Journal of
Social Issues, 64(2), 363–383. https://doi.org/10.1111/j.1540-4560.2008.
00566.x

Artificial Intelligence for Engineering Design, Analysis, and Manufacturing 549

https://doi.org/10.1017/S1366728924000543 Published online by Cambridge University Press

https://doi.org/10.1002/ejsp.2189
https://doi.org/10.1002/ejsp.2189
https://doi.org/10.1111/cdev.13548
https://CRAN.R-project.org/package=EFAtools
https://doi.org/10.1017/S1366728917000682
https://doi.org/10.1017/S1366728917000682
https://doi.org/10.1037/pspa0000125
https://doi.org/10.1037/a0029719
https://doi.org/10.1017/S1366728921001127
https://doi.org/10.1017/S1366728921000225
https://doi.org/10.1177/0146167295218007
https://CRAN.R-project.org/package=dplyr
https://CRAN.R-project.org/package=dplyr
https://doi.org/10.1017/S1366728923000263
https://doi.org/10.1111/j.1540-4560.2008.00566.x
https://doi.org/10.1111/j.1540-4560.2008.00566.x
https://doi.org/10.1017/S1366728924000543

	Relationship between bilingual experiences and social biases: the moderating role of motivation to respond without prejudice
	Introduction
	Individual differences in the expression of social biases
	Relationship between bilingualism and social biases
	Relevance of bilingual experience in the expression of social biases
	The present study

	Methods
	Participants
	Measures and procedure
	Data preparation and analysis
	Indices of bilingual experience
	Analytical approach


	Results
	Descriptive statistics and correlations
	Dimension reduction
	Predictors of the expression of explicit bias
	The role of multicultural experience

	Discussion
	Relationships between the measures of bilingual experience
	Bilingual experience and the expression of explicit bias
	Limitations and future directions

	Concluding remarks
	Supplementary material
	Data availability statement
	Acknowledgments
	Competing interest
	References


