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Abstract
Cultural neuroscience issues from the apparently incompatible combination of neuroscience and
cultural psychology. A brief literature sampling suggests, instead, several preliminary topics that
demonstrate proof of possibilities: cultural differences in both lower-level processes (e.g.
perception, number representation) and higher-order processes (e.g. inferring others’ emotions,
contemplating the self) are beginning to shed new light on both culture and cognition. Candidates
for future cultural neuroscience research include cultural variations in the default (resting)
network, which may be social; regulation and inhibition of feelings, thoughts, and actions;
prejudice and dehumanization; and neural signatures of fundamental warmth and competence
judgments.
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Introduction
Cultural psychology and neuroscience might seem to inhabit opposite ends of the scientific
spectrum. Recently, however, the emerging field of cultural neuroscience has sought to
combine the theories and methods of these two disciplines (Fiske, 2009; Han & Northoff,
2008). At first blush, these theories and methods may seem incompatible— with cultural
psychology characterized by ethnographic holism and neuroscience characterized by
biological reductionism. A closer look, however, reveals that these two approaches to
understanding people, instead, closely inter- relate. Culture is, after all, stored in people’s
brains. More- over, human brains are biologically prepared to acquire culture: The ability to
coordinate thoughts and behaviors within social groups has aided primate and hominid
survival (A. P. Fiske, 2002). Because of this, the human brain is uniquely evolved to acquire
basic cultural capacities, such as language (Chomsky, 1965) and morality (Mikhail, 2007).
Without the requisite neurobiological capabilities, culture could not function, and the
parameters of the human brain have, in this sense, shaped the progression of culture since
our evolutionary beginnings. As such, culture’s bio- logical underpinnings help elucidate the
formation, acquisition, and preservation of culture.

The present article reviews recent research in cultural neuroscience, first examining
investigations of basic cognitive processes (e.g. perception), then moving toward higher-
order processes (e.g. social coordination). (For another review, organized around five
approaches to cultural psychology, see Zhou & Cacioppo, 2010). While the research
progress thus far is impressive, much work yet remains. This article therefore concludes by
identifying several candidates for future research in cultural neuroscience.
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Recent research
Perception

The neural substrates of human perception might seem more or less universal; after all,
people in all cultures face the same basic perceptual challenges (e.g. tactile discrimination,
object recognition). However, recent neuroimaging research has revealed a set of (perhaps
surprising) cultural differences in the neural mechanisms subserving various perceptual
domains, including object processing, color discrimination, and taste. Behavioral studies
widely suggest that East Asians and Westerners apply different ‘perceptual styles’ to the
task of decoding visual scenes. Specifically, Westerners tend to focus on objects (in an
analytical, context-free manner), whereas East Asians tend to focus more on contexts,
relationships, and backgrounds (Chua, Boland, & Nisbett, 2005; Nisbett & Miyamoto,
2005). In a functional magnetic resonance imaging (fMRI) study examining the neural basis
for this difference (Gutchess, Welsh, Boduroglu, & Park, 2006), Chinese and American
participants judged various pictures of objects, backgrounds, and object–background
combinations. Consistent with prior behavioral studies suggesting greater object-focused
processing among Westerners, American participants (relative to Chinese participants)
demonstrated stronger and more distributed neural activations during object processing.
Specifically, Americans more often recruited the middle temporal gyrus (implicated in
semantic knowledge retrieval during object perception; Martin, Wiggs, Ungerleider, &
Haxby, 1996), right superior temporal / supramarginal gyrus (important for the encoding of
spatial information; Aguirre & D’Esposito, 1997; Ungerleider, 1995), and superior parietal
lobule (which tracks successful encoding of object locations; Sommer, Rose, Weiller, &
Büchel, 2005). Few cross-cultural brain differences were associated with back- ground
processing (and those few differences tended to be only marginally significant). Thus,
whereas behavioral studies might seem to suggest that greater attention to context among
East Asians drives cultural differences in perceptual styles, these neuroimaging data suggest
that these differences primarily result from additional object processing among Westerners.

Other neural investigations support this conclusion. One such study (Goh et al., 2007)
measured fMRI response adaptation (i.e. reduction of neural response following repeated
presentation of the same stimulus). In this experiment, participants from Singapore and the
USA both showed adaptation in the parahippocampal gyrus (linked to background
processing) and lateral occipital cortex (linked to object processing) (see Fig. 1 panel 1 for
these and other regions discussed in this section). Notably however, the adaptation observed
in the object processing region was more pronounced in Americans than in Singaporeans,
again suggesting more object-focused processing (but equivalent background processing) in
Americans versus East Asians. Consistent with the idea that such differences might arise
from years of cultural immersion, and with prior demonstrations that the extent of neural
differences between two groups correlates with the number of years during which those
groups have had divergent experiences (Maguire et al., 2000), greater object processing in
Americans versus Singaporeans emerged only for older adults, and not for younger
participants.

Of course, the perceptual processing differences in these two studies could feasibly have
arisen from developmental, neurobiological, and genetic factors that are not specifically
related to culture. A third study (Lin, Lin, & Han, 2008) helped to rule out this possibility by
manipulating perceptual styles within subjects. Following previous behavioral experiments,
a priming manipulation was used to instantiate different styles of self-construal. As
predicted, priming participants with a Western, independent self-construal style led to
greater activation of the lateral occipital cortex 1 (again, a region implicated in object
processing) in response to local versus global visual targets. The opposite pattern (greater
lateral occipital cortex response to global vs. local targets) appeared in the same participants

Ames and Fiske Page 2

Asian J Soc Psychol. Author manuscript; available in PMC 2013 July 17.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



following interdependent (Eastern) priming. By using priming techniques to elicit two well-
characterized cultural styles of perception (see e.g. Markus & Kitayama, 1991; Nisbett &
Miyamoto, 2005, for further details), in a within-subjects design, this study showed that
cultural perceptual styles themselves relate to differences in perceptual processing in the
lateral occipital cortex, strengthening the conclusions of Gutchess et al. (2006) and Goh et
al. (2007).

Other work demonstrates that cultural effects on perception are not limited to differences in
visual scene processing. For instance, cultural messages about the brand of a food product
can dramatically influence gustatory perceptions of that product, as measured both by neural
responses during consumption and by subjective taste preferences (McClure et al., 2004).
Moreover, other researchers have used neuropsychological evidence to support the claim
that culture and language shape perceptions of color (Davidoff, 2001). Taken together, these
studies suggest that many components of perception are culturally flexible, and that cultural
neuroscience may usefully contribute to scientific understanding of how and when complex
social processes influence basic appraisals of the physical world.

Attention
Given that different cultures exhibit different preferred perceptual styles, one would expect
that certain perceptual tasks would be easier for members of some cultures than for members
of other cultures. At the neural level, one would therefore predict that attentional systems
should be more strongly recruited for whichever kind of processing is culturally non-
preferred. Thus, people from Eastern cultures should need to recruit top-down attentional
resources in order to engage in a relatively unfamiliar, ‘Western’ perceptual style of local,
context-independent visual processing, whereas people from Western cultures should
require greater recruitment of attentional resources when making global, context-dependent
judgments. Cognitive neuroscience research on the frontoparietal attentional network
(Corbetta & Shulman, 2002; Gitelman et al., 1999) and cultural psychology research on
context-dependent/ independent processing (Ji, Peng, & Nisbett, 2000; Kitayama, Duffy,
Kawamura, & Larsen, 2003) were recently synthesized to provide a clear test of this
hypothesis. As anticipated, East Asians recruited prefrontal and parietal attention regions
(e.g. inferior parietal lobule, pre- central gyrus; Fig. 1 panel 2) for (culturally non-preferred)
context-independent judgments more than for (culturally preferred) context-dependent
judgments, whereas Americans showed the opposite pattern (Hedden, Ketay, Aron, Markus,
& Gabrieli, 2008). The finding that less attentional processing is required for culturally
preferred modes of attention fits with previous reports of reduced attentional activation in
response to tasks with which one is well- practiced (Milham, Banich, Claus, & Cohen, 2003)
and with well-supported cognitive models suggesting that automaticity increases with
experience (Cohen, Servan- Schreiber, & McClelland, 1992).

Number
The ability to represent and combine number concepts is critical to the function of human
cultures all across the world, underlying several basic cultural phenomena, such as economic
exchange, hierarchy, and resource distribution. Still, the neural processes subserving basic
numerical processes vary considerably across cultures (Ansari, 2008). One recent fMRI
study examined Western English speakers and Eastern Chinese speakers performing various
number- representation and calculation tasks involving Arabic numerals (Tang et al., 2006).

1Neural activity was measured in terms of event related potentials (ERP) in this study. Although this method does not allow for any
direct means of precise functional localization, the authors point to several studies suggesting that the specific signal under discussion
here (P1 amplitude) arose from activity in the lateral occipital cortex, and that this activity is modulated by spatial attention in a
manner consistent with the authors’ interpretation.
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Whereas Western participants preferentially activated regions of the left perisylvian cortex
(e.g. Broca’s area) for mental calculation, Chinese participants tended to recruit a visuo-
premotor association network (e.g. premotor association area) (see Fig. 1 panels 3a and 3b
for regions discussed in this section). Parallel cross-cultural dissociations also occurred for
number- comparison tasks and even for simply judging the orientation of numerals. Because
all participants carried out these tasks using Arabic numerals, which have the same meaning
and appearance across cultures, these findings do not reduce to differences in visual input or
numerical representational systems. This study demonstrates that, although people from
different cultures may receive equivalent inputs (‘4 + 4’) and provide equivalent outputs
(‘8’), the underlying processes operating between these inputs and outputs may differ across
cultures.

From what aspects of culture might these different computational strategies arise? One
possible source is the culturally preferred methods of mathematical problem solving that
schools explicitly teach. One study testing this possibility (Lee et al., 2007) explored two
mathematical approaches taught in Singaporean schools: the ‘model method’ (in which
children represent word problems by constructing diagrams of mathematical information)
and the ‘symbol method’ (in which children transform word problems into equations using
symbols). Compared with the model method, the symbol method increased activation in the
precuneus and superior parietal lobules, despite equivalent behavioral performance for the
two approaches (see also Sohn et al., 2004, for a similar study). The authors interpreted
these results as suggesting that the symbolic method is more attentionally demanding (but
not more effective) than the model method. Further research will likely help to reveal more
completely the consequences of different culturally taught computation methods. Such
research will also likely clarify extant behavioral findings—for instance, studies suggesting
that expertise with the East Asian abacus provides advantages in visuospatial tasks (Hatano,
Miyake, & Binks, 1977), but also vulnerabilities to certain kinds of distracters (Hatano,
Amaiwa, & Shimizu, 1987). Emerging insights into how the mathematical approaches
taught in schools influence the neural substrates of mathematical processing may help
educators to develop more effective pedagogical strategies, perhaps improving education
worldwide. Cultural neuroscience will be an important component of this mission.

Language
Language is the quintessential cultural experience and primary vehicle for communicating
culture. Even in infancy, people’s perceptual systems differentially attune to the language(s)
of the culture in which they are raised (Aslin, 1981; Cheour et al., 1998; Kuhl, Williams,
Lacerda, Stevens, & Lindblom, 1992; Näätänen et al., 1997). Some of the neural regions
involved in language processing appear to be relatively constant across cultures and
languages, including the inferior frontal gyrus and left superior posterior temporal gyrus
(Bolger, Perfetti, & Schneider, 2005). Other regions, however, apparently matter for
processing some languages more than others. For example, whereas native Chinese speakers
activate dorsal regions of the inferior parietal lobe when reading Chinese characters (Tan,
Laird, Li, & Fox, 2005), native English speakers recruit the superior temporal gyrus for
reading English words (Bolger et al., 2005) (Fig. 1 panel 4). Do such findings reflect
differences in languages per se (e.g. differences in orthography) or cultural effects on
language processing? One study supporting the former view (Siok, Perfetti, Jin, & Tan,
2004) observes that the fluent reading of Western alphabetic languages, such as English,
requires relating visual forms to sounds, whereas reading logographic languages, such as
Chinese, whose characters do not have specific phonetic analogues, relies more heavily on
associations between visual forms and meanings. These orthographic differences
demonstrably result in different neural structures being important for reading different
languages (Siok et al., 2004). Thus, it seems likely that the findings of Tan et al. (2005) and
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Bolger et al. (2005) derive, at least in part, from differences in the relevant languages
themselves.

In contrast, other findings related to language processing are more difficult to explain in
terms of stimulus differences. Several studies suggest that language influences one’s
perception of color categories (Davidoff, 2001). Thus, language, a key component of
culture, can apparently shape non-linguistic thought to some extent (see also Boroditsky,
2001, on conceptions of time in Mandarin and English speakers). In sum, despite recent
progress, the relationship between language and culture in the brain is not yet well
understood and requires further exploration. Because language embodies culture, questions
in this domain are likely to be complex, although not intractable.

Inferring others’ emotions
One recent and compelling behavioral finding in the emotion recognition literature is that,
although some research has long suggested that certain emotional expressions are
universally interpreted across cultures (Ekman, 1992), people seem to be better at correctly
identifying the emotions of members of their own groups versus other groups (Elfenbein &
Ambady, 2002; Markham & Wang, 1996). Relatively little is known, however, about how
culture modulates the neural mechanisms underlying this ‘ingroup advantage’ in emotional
recognition. In one relevant study (Chiao et al., 2008), American and Japanese participants
viewed pictures of American and Japanese targets while undergoing fMRI scanning. Both
groups of target stimuli included various emotional expressions (e.g. fear, happiness, anger)
as well as neutral expressions. Fearful faces from one’s own cultural group elicited greater
bilateral amygdala (Fig. 1 panel 5) activation than did fearful faces from the other cultural
group (this result emerged for both American and Japanese participants). That no analogous
effects occurred for other emotions may suggest that the rapid and accurate decoding of fear
is particularly important within cultural groups. From an evolutionary perspective,
heightened sensitivity to ingroup fear expressions serves important functions in coordinating
group action in response to danger. Perhaps, less obviously (but consistent with the earlier
section on attention), being particularly sensitive to fearful expressions within one’s ingroup
may aid learning important cultural rules (e.g. ‘it scares people when you talk like that’;
‘those kinds of people are dangerous’). One challenge from this study is its silence on the
question of whether the observed amygdala modulation reflects a ‘culture effect’, a ‘race
effect’, or some combination.

Attribution and belief inference
Determining how people make sense of others’ actions has long preoccupied social
psychology. One of the bedrock findings of the field (sometimes called ‘the fundamental
attribution error’) has been that people tend to explain others’ behavior as arising from
dispositions (personality), while neglecting situational causality (Gilbert & Malone, 1995;
Jones & Harris, 1967; Ross, 1977). Yet, recent evidence suggests that this ostensibly
universal bias may be much more pronounced for Americans (who constituted the majority
of participants in initial attribution research) than for members of other cultures. South and
East Asians, for instance, give more weight to situational forces in explaining the causes of
people’s actions (Nisbett, 2003). Therefore, whereas the neural correlates of dispositional
attributions seem clear in American participants (with medial prefrontal cortex and superior
temporal sulcus appearing to be the most important regions in such processes; Harris,
Todorov, & Fiske, 2005; see Fig. 1 panels 6a and 6b for these and other regions covered in
this section), a different pattern of results might emerge from an examination of other
cultural populations.
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Although more research is needed to fully substantiate these claims, the idea that the neural
processes underlying causal attributions for others’ behavior might vary from culture to
culture gains partial support from comparisons of different theory-of-mind tasks. One recent
study (Kobayashi, Glover, & Temple, 2006) showed that whereas American and Japanese
participants activated many of the same regions in response to thinking about others’ beliefs
(including dorsal medial prefrontal cortex [mPFC] and bilateral temporo-parietal junction),
other regions differentially activated for the two groups. For example, Japanese participants
exhibited greater activation in orbitofrontal regions of the cortex for thinking about others’
beliefs than did American participants. The orbital frontal cortex has been implicated in
general evaluation processes, as well as more specific social cognitive tasks, such as
thinking about others’ feelings (Hynes, Baird, & Grafton, 2006). This may suggest a mode
of thinking about others’ beliefs in Japanese culture that emphasizes greater attention to
others’ feelings relative to American modes of belief inference, which may be more
cognitive and emotionally distant.

The self
One of the first social-cultural topics to be explored in neuroscience was how people
represent the self (Craik et al., 1999). Across a wide range of studies, including both
Western (Kelley et al., 2002) and Eastern (Zhang et al., 2006) participants, an area of the
ventral mPFC/ anterior cingulate cortex (ACC) activates more for thinking about the self
compared with thinking about other people (see Fig. 1 panels 7a and 7b for regions
discussed in this section). However, given cultural differences in self-other construal—
particularly differences in Western independent views of the self as distinct from others and
Eastern inter- dependent views of the self as fundamentally related to others (Markus &
Kitayama, 1991)—one might expect cultural differences in self-other understanding to
emerge at the level of the brain. To test this hypothesis, Westerners and Chinese participated
in a study that included thinking about both the self and a close other (one’s mother) during
fMRI scanning (Zhu, Zhang, Fan, & Han, 2007). Consistent with prior work, ventral mPFC
(and perigenual ACC) responded preferentially to the self for all participants. However,
thinking about one’s mother elicited preferential activation in the ventral mPFC only for the
Chinese participants. This finding supports previous theoretical assertions (Markus &
Kitayama, 1991) that Easterners view close others (and their relationships to those close
others) as part of the self, whereas Westerners tend to conceive of the self as an independent
entity. A recent study using cultural priming (Ng, Han, Mao, & Lai, 2010) provides
evidence that this Eastern/Western difference is indeed a cultural one, rather than an artifact
arising from a factor that covaries with culture (such as language or genetic factors).

The by-now-familiar Eastern-Western distinction is not the only cultural source of neural
differences in conceptions of the self. Differences in self-representation also occur as a
function of religion (arguably among the most important components of culture; Tillich,
1959). Given that religion deeply influences people’s understanding of themselves, different
religious teachings may lead to the recruitment of different cognitive processes during self-
referential thought. For example, to the extent that Christianity encourages people to judge
themselves through the eyes of God (Ching, 1984), Christians might be expected to con-
sider the self from a more distal vantage when making self-judgments. In a study consistent
with this claim (Han et al., 2008), Christian and non-religious Chinese participants judged
themselves and familiar others. Whereas self- referential processing was, as usual,
associated with ventral mPFC for non-religious participants, it associated with dorsal mPFC
for Christian participants. Moreover, this dorsal mPFC activity correlated with behavioral
ratings of the importance of Jesus’ judgment in evaluating a person. Other researchers have
reported ventral mPFC for judging the self from the first-person perspective and dorsal
mPFC activity for judging the self from a third-person perspective (D’Argembeau et al.,
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2007). Thus, the dorsal mPFC activity observed in the religion study may, indeed, indicate
judging the self partially from another (divine) perspective. A third study using a different
(perhaps more literal) operationalization of self-perception provides further con- verging
evidence for the claim that one’s culture influences the way in which one perceives the self.
Sui and Han (2007) had participants view their own faces during fMRI scanning, a task that
tends to elicit activity in the right middle frontal cortex (Sugiura et al., 2000). Priming
Western, independent modes of self-construal versus Eastern, interdependent modes of self-
construal in Chinese subjects increased right middle frontal activity when participants
viewed pictures of their own versus others’ faces (Sui & Han, 2007), suggesting that the
neural correlates of self-perception (like other kinds of perception) modulate as a function of
different (primed) cultural modes of self- construal. Similarly, Chiao et al. (2010) found that,
after being primed to think in an individualistic, ‘Western’ manner, bicultural individuals
showed greater self-referential activation (mPFC and posterior cingulate) for general versus
contextual self-judgments; conversely, bicultural individuals primed to think in a
collectivistic, ‘Eastern’ manner showed greater self-referential activation for contextual
versus general self-judgments. These findings are consistent with previous demonstrations
(reviewed earlier) that Westerners tend to view the self as a stable independent entity
whereas Easterners tend to construe the self in a more context-sensitive and relational
manner. As with studies related to object perception and self-construal discussed earlier (Lin
et al., 2008; Ng et al., 2010), the use of priming procedures in neural investigations of the
self circumvents potential confounds, such as genetic population differences.

Social interaction and genes
Perhaps because of the difficulties involved in studying dynamic social behaviors through
neuroimaging, neuro- scientific examination of cultural differences in behavior has, so far,
focused on variation in neurotransmitter activity arising from genetic population differences.
One finding has been that, relative to Westerners, Asian populations exhibit a high
frequency of homozygosity for the short allele of the serotonin transporter gene-linked
polymorphic region. Homozygosity for the short allele increases an individual’s risk for
depression following stressful events (Caspi et al., 2003). The broad cultural differences in
interdependent/ independent modes of self-construal in Asian versus Western cultures
(Markus & Kitayama, 1991) may have arisen, in part, because of this genetic difference,
which would cause members of Asian cultures to be more vulnerable to stressful and
traumatic life experiences, and would therefore encourage close, harmonious family groups
and strong social-support networks (Laland, 1993; Taylor et al., 2006; see also Fiske, 2009,
for a more detailed instantiation of this argument).

This idea converges with suggestions that serotonin influences interdependence preferences
(Zizzo, 2002). Genetic differences related to serotonin may help to explain the presence of
elaborate politeness norms (which tend to promote harmony and prevent interpersonal
trauma) observed in some cultures (Cohen, Vandello, Puente, & Rantilla, 1999). However,
twin studies suggest that interdependence preferences do not themselves show large
heritability coefficients (Zizzo, 2003). Thus, whereas genetic differences between
populations may have promoted cultural preferences for interdependence / independence
(and concomitant cultural norms), those cultural preferences may not have a strong genetic
component per se.

Candidates for future research
Default network

Recently, a great deal of interest has centered on so-called ‘default’ neural activity—that is,
the neural activity observed when participants lie passively inside a scanning environment in
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the absence of a particular task or stimulus (e.g. Buckner & Vincent, 2007; Mason et al.,
2007; Raichle et al., 2001). Little agreement has emerged about what functional
significance, if any, this default activity has. Notably, however, the regions observed during
default or resting activity overlap strikingly with the regions observed in social-cognitive
tasks (e.g. Mitchell, 2008). Building on such observations, the default network may be
involved in the processing of social information—that is, maybe people lying in the scanner
between experimenter-imposed tasks are thinking about the self and social others, either
consciously or unconsciously (e.g. D’Argembeau et al., 2005; Gusnard, Akbudak, Shulman,
& Raichle, 2001; Iacoboni et al., 2004). One study (D’Argembeau et al., 2005) used positron
emission tomography (PET) to examine correlations between self-reported self-referential
thought and default activity in ventral mPFC. As discussed in previous sections, ventral
mPFC reliably subserves self-referential processes. Not only did overlapping ventral mPFC
activations occur during rest and during explicitly directed self- referential thinking in this
study, but activity in both of these conditions correlated with the amount of self- referential
thought reported by participants (D’Argembeau et al., 2005).

Given the differences (reviewed above) in how Eastern and Western cultures construe the
self, other people and social relationships (Markus & Kitayama, 1991; Triandis, Bontempo,
Villareal, Asai, & Lucca, 1988), to the extent that default network activity does indeed
contain a social- cognitive component, one would expect cultural differences in default
activity (see earlier paragraphs on The self, and Attribution and belief inference). In
contrast, to the extent that default network activity contains no specifically social component
(Greicius, Srivastava, Reiss, & Menon, 2004), one might not expect such differences to
emerge. Cross- cultural comparisons of resting state activity may therefore help to clarify
the functional meaning of these activations.

Regulation and inhibition: Feelings, thoughts and actions
Cultures vary widely in how much their members self- monitor and express emotion
(Mesquita & Frijda, 1992; Pennebaker, Rimé, & Blankenship, 1996). Complementing
studies on the neural substrates of self-referential thought noted above, various experiments
have begun to examine the neural pathways involved in controlling one’s feelings, thoughts
and actions. Lateral and medial prefrontal regions have been implicated in the suppression
of emotion (Ochsner, Bunge, Gross, & Gabrieli, 2002). These prefrontal regions appear to
coordinate with cingulate control systems to regulate cortical (orbito-frontal cortex) and sub-
cortical (amygdala) emotion-generative structures (Ochsner & Gross, 2005). Dorsolateral
PFC appears to be important for exercising sustained control over thoughts and memories,
whereas ACC may be more involved in transient aspects of thought control (Anderson et al.,
2004; Mitchell et al., 2007; Wyland, Kelley, Macrae, Gordon, & Heatherton, 2003), such as
registering discrepancies (Botvinick, Cohen, & Carter, 2004).

Regions involved in behavioral inhibition may vary considerably as a function of task:
dosolateral prefrontal cortex, as well as sensorimotor cortex, supplementary motor area
(SMA) and pre-SMA have all been implicated, with the motor areas apparently playing a
particular role in inhibiting unwanted movements (Mostofsky et al., 2003). All of these
studies, however, have used mostly Western participant populations. Insofar as cultures vary
in their norms for exercising control over thoughts, feelings, and behaviors, one might
expect cultural differences in the regions involved in self-regulation and inhibition tasks, or
in the strength of connections between these regions. Such findings would lead to greater
under- standing of the functional profiles of regulation and inhibition regions.
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Prejudice and dehumanization
In cultures all over the world, people discriminate against one another on the basis of group
membership (Cuddy et al., 2009; Sidanius & Pratto, 2001). However, this dis- crimination
varies widely from culture to culture, both in terms of which groups are primarily the targets
of discrimination and in terms of the content and intensity of stereo- types pertaining to each
group (Cuddy et al., 2009). Such variation seems fitting, because social groups are cultural
constructs. This is true even for groups with ostensibly biological bases, such as race. Just as
the perception of color categories is, in part, culturally determined (David- off, 2001,
above), so too are the categorical definitions of race—and certainly people’s reactions to
race—culture dependent (Fredrickson, 2002; Jones, 1997; Sears, 1998).

A variety of socially defined categories elicit neural sig- natures of prejudice. In the USA,
for example, drug addicts and homeless persons are among the least-esteemed members of
society. These individuals are often dehumanized, one consequence of which is that that
they fail to elicit the neural responses (dorsal mPFC) typically associated with perceiving
other people and other people’s minds (Harris & Fiske, 2006). Other cultures may
dehumanize different kinds of groups (e.g. ‘untouchable’ castes). Therefore, the neural
markers of prejudice and dehumanization observed in US samples (e.g. reduced mPFC
activity, increased insula and amygdala response; Hart et al., 2000; Krendl, Macrae, Kelley,
Fugelsang, & Heatherton, 2006; Phelps et al., 2000), should occur in response to different
groups across cultures. Given that short-term context moderates such neural responses to
outgroups (Harris & Fiske, 2007; Wheeler & Fiske, 2005), long-term cultural context should
do so as well. A more nuanced question may be how the qualitative nature of prejudice
toward outgroups varies broadly across different cultures, and what combinations of neural
processes might give rise to these different ‘flavors’ of prejudice.

Neural signatures of fundamental warmth and competence judgments
The Stereotype Content Model describes an arguably universal pair of dimensions that
define social cognition. Warmth judgments answer the question of whether the other intends
good or ill, and are associated with perceived trust- worthiness and friendliness. Competence
judgments answer the question of the other’s ability to enact those intentions. Although a
thorough review goes beyond our scope here (see Fiske, Cuddy, Glick, 2007), the
dimensions usefully describe varieties of stereotypes across North American, European, and
East Asian settings (Cuddy et al., 2009).

Ongoing work searches for neural signatures of these dimensions. For example, in Western
populations, amygdala activation correlates robustly with trustworthiness judgments (a core
component of the warmth dimension), suggesting the need for vigilance to negative and
extreme others (Said, Baron, & Todorov, 2009; cf. Fiske, 1980). The neural processes
underlying appraisals of competence are, at present, less well understood; however,
combinations of warmth and competence reliably predict important components of social
perception, including the neural (and behavioral) signatures of dehumanization reviewed in
the previous section (Harris & Fiske, 2006).

A cross-cultural effort to clarify the neural substrates of competence judgments would be
tremendously useful in building toward a deeper understanding of this important and
arguably universal dimension of social perception. Meanwhile, if the amygdala does, indeed,
track with Westerners’ perceptions of warmth/trustworthiness, as present studies suggest,
and if warmth/trustworthiness does, in fact, constitute a universal dimension of social
perception, then similar results to those observed among Westerners should be obtained in
other populations as well. This hypothesis awaits cross-cultural comparisons.
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Conclusion
The past two decades have seen tremendous expansion in the use of neuroscience to study
high-level social and cognitive processes, as well as cultural psychology, to under- stand
human diversity (e.g. Fiske, 2000). The growth of social neuroscience has not been without
its (sometimes justified) detractors. Although neuroscience is not the best tool for every job
in psychology (for a detailed set of cautions, see Zhou & Cacioppo, 2010), neuroscience is
particularly useful for determining when two apparently distinct mental operations, in fact,
recruit the same under- lying processes—and, conversely, when two apparently similar
operations occur by quite different neural processes. Given that one of the major goals of
cultural psychology is to identify differences and similarities in human thought across
populations, neuroscience would seem to have much to contribute to cultural psychology. In
addition to helping us build a more complete picture of the relation- ships among culture,
psychology, and biology, cultural neuroscience may, in time, yield other benefits, such as
improved educational practices (see the paragraph Number, above), increased mutual
understanding across cultures and more effective mental health care for people all across the
world.
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Figure 1.
(Panel 1) Regions discussed in the section Perception. 1, superior parietal lobule; 2,
supramarginal gyrus; 3, superior temporal gyrus; 4, middle temporal gyrus; 5, lateral
occipital cortex; 6, parahippocampal gyrus (not actually shown—the parahippocampal gyrus
is a fairly medial structure but is shown on the lateral surface of the brain in Panel 1 for
display purposes). (Panel 2) Regions discussed in the section Attention. 1, inferior parietal
lobule; 2, precentral gyrus. (Panel 3) Regions on the (a) lateral and (b) medial surfaces dis-
cussed in the section Number. 1, superior parietal lobule; 2, premotor association area; 3,
Broca’s area; 4, precuneus. (Panel 4) Regions discussed in the section Language. 1, dorsal
region of inferior parietal lobule; 2, superior temporal gyrus; 3, inferior frontal gyrus. (Panel
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5) Region discussed in the section Inferring others’ emotions. 1, amygdala (not actually
shown—the amygdala is not a cortical region, but is shown on the lateral surface of the brain
in this Panel for display purposes). (Panel 6) Regions on the (a) lateral and (b) medial
surfaces discussed in the section Attribution and belief inference. 1, temporoparietal
junction; 2, superior temporal sulcus; 3, medial prefrontal cortex; 4, orbitofrontal cortex.
(Panel 7) Regions on the (a) lateral and (b) medial surfaces dis- cussed in the section The
self. 1, right middle frontal cortex; 2, dorsomedial prefrontal cortex; 3, ventromedial
prefrontal cortex; 4, anterior cingulate cortex; 5, posterior cingulate cortex.
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