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Abstract
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The last two decades of research have established substantial cultural
variations in cognitive, emotional, and motivational processes along the
axis of independent versus interdependent self-construal. It is not clear,
however, whether these variations are due to controlled processes such as
self-presentation and rule-based behavioral regulation or, alternatively,
whether they reflect brain mechanisms that are spontaneously engaged and
automatically executed. Here we draw on both behavioral and neuroscientific
studies to show that many cultural variations occur through mechanisms that
are engaged in early processing; thus they are spontaneous and automatic.
We review six domains of psychological processes that are likely mediated
by the construal of the self as independent or interdependent. We interpret
this evidence within a theoretical framework of cultural task analysis, which
holds that culture is composed of a variety of tasks designed to accomplish
the culture’s imperatives, such as independence and interdependence. Future
research directions are discussed.
Keywords: cultural neuroscience, neuroplasticity, independence,
interdependence, cultural tasks

I. INTRODUCTION
Cultures vary. We know this from numerous ethnographies and various
travel reports. During the eighteenth century, de Tocqueville detailed how
different America, the New World, was from France, his home country. He
made numerous observations detailing differences in social behaviors, attitudes, social institutions, and folkways in the New World (de Tocqueville,
2004). Although these observations are fascinating in their own right, for
38
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the most part, these and other similar observations are ignored in much of
psychology today.
Typically, psychologists assume that psychological mechanisms are
bounded and self-contained. This assumption is widely shared in many
past analyses of information processing (Norman, 1969) and language
(Chomsky & DiNozzi, 1972) and more recent analyses of social cognition
(Gawronski & Bodenhausen, 2006), cognitive development (Carey & Spelke,
1994), and the neural dynamics that underlie a variety of cognitive and affective phenomena (Lieberman, 2007). These mechanisms are held to operate
within an autonomous system of the mind. They are linked to the external
world, receiving various inputs from it and generating outputs accordingly, so
as to achieve adaptation and adjustment in the world. Yet according to this
dominant perspective of the field, the mechanisms themselves are invariant
and in large part fixed.
The overarching metaphor of the mind has always been that of a computer. Like a computer, the human mind is highly flexible, responding adaptively to various external demands and constraints. Within this metaphorical
framework, variations are limited to inputs and outputs, or the contents of
information processing. The process of information processing is considered
invariant and shielded from external influences (Gawronski & Bodenhausen,
2006). Given this overarching assumption of the boundedness of the human
mind, cultural variations in social behaviors and social institutions, including those observed by de Tocqueville, may be of little interest to psychologists
because the mind, by definition, is independent of such variations.
Over the last two decades, however, there has emerged an alternative
point of view of the human mind. This alternative view argues that psychological mechanisms might be more flexible and plastic than is allowed
by the traditional information processing view. Values, norms, practices,
and institutions of the external world may penetrate and cause changes
in central aspects of the basic mechanisms of information processing
(Markus & Kitayama, 1991b; Nisbett, Peng, Choi, & Norenzayan, 2001;
Shweder & Sullivan, 1993). This point of view has been advanced by a
group of cultural psychologists who discovered that certain psychological
phenomena, such as dispositional bias in person perception (or the fundamental attribution error) (Nisbett & Ross, 1980) and self-serving bias or
self-enhancement (Taylor & Brown, 1988) show substantial cultural differences (see Heine, 2012; Kitayama, Duffy, & Uchida, 2007, for reviews).
These phenomena had been considered to be reflective of basic principles
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within the information processing paradigm and thus to be universal
across cultures. The cultural psychological work of the 1990s onward challenged the traditional paradigm by showing large cultural variation in a
variety of mental faculties.
When the cultural perspective was first introduced (e.g., Triandis & Berry,
1980a, b), and even as recently as two decades ago, when this point of view
was elaborated extensively (Markus & Kitayama, 1991b; Shweder & Sullivan,
1993), there was little more than initial cross-cultural evidence to corroborate
the cultural plasticity perspective. However, over the last 10 years or so there
have emerged numerous neuroscience findings that document substantial
plasticity of the brain as a function of experience. Scholars have examined
the use of tools, such as abacus (Hanakawa, Honda, Okada, Fukuyama, &
Shibasaki, 2003), and the playing of video games (Kühn, Gleich, Lorenz,
Lindenberger, & Gallinat, 2013) as well as daily practices, such as cab driving
(Maguire et al., 2000) and meditation (Davidson et al., 2003). Although this
work was not initially couched in terms of culture, tool use and daily practices can be seen as elements of culture that are combined in various ways
to constitute daily social experience. This new evidence has thus generated
a renewed interest in cultural influences on the plasticity of human psychological processes. Now there is a solid emergent literature of a neuroscience
approach to the study of culture and psychology (Chiao & Ambady, 2007;
Han et al., 2013; Kim & Sasaki, 2014; Kitayama & Park, 2010; Kitayama &
Uskul, 2011).
The cultural neuroscience approach is important for three reasons. First,
if one is to test the cultural plasticity thesis, neural evidence is indispensable. Differences in brain activation patterns or connectivities across different regions of the brain provide prima facie evidence for the penetration of
culture into the brain. For example, we now have clear evidence of cultural
variation in self-processing at the level of brain activity and connectivity
(Ma et al., 2012; Zhu, Zhang, Fan, & Han, 2007). As shown further on, the
cumulative evidence provided by cultural neuroscience makes a convincing
case that culture makes sizable differences in patterns of brain activation for
a variety of different tasks and domains.
Second, careful analysis of brain mechanisms underlying a given psychological phenomenon will shed new light on the nature of cultural variation.
For example, there has been a debate regarding whether cognitive conflict is
sufficient to produce various cognitive dissonance effects (E. Harmon-Jones,
Amodio, & Harmon-Jones, 2009) or whether the self must be implicated
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before these effects occur (Steele & Liu, 1983; Stone & Cooper, 2001). Careful
analysis of intervening neural processes can provide important evidence in
addressing this type of question (Kitayama, Chua, Tompson, & Han, 2013). In
turn, this knowledge will be useful in discerning the nature of cultural variation in dissonance and other related phenomena, such as decision conflict
and error processing, as well as the mechanisms underlying them (Hitokoto,
Glazer, & Kitayama, 2014; Na & Kitayama, 2012; Park & Kitayama, 2014).
Third, and most important for our present purposes, neuroscience
methods, particularly time-sensitive methods such as event-related brain
potentials (ERPs), can show in what stages of processing cultural variation
might occur. This type of evidence is crucial in elucidating the nature of
cultural differences. It is possible, for example, that much of cultural variation in self-serving bias (e.g., weaker self-serving effects among Asians)
(Heine, Lehman, Markus, & Kitayama, 1999) is due to explicit cultural
norms enforcing modesty among Asians. If this were the case, we might
expect to find evidence of self-serving bias in early, automatic stages of
information processing regardless of cultures. Among Asians, this automatic reaction might be overridden by the culturally motivated modesty
at later, more deliberate stages of information processing. Alternatively,
cultural variation in self-serving bias might be due to culture-dependent
plastic changes that influence self-relevant information processing from its
very early stages. If so, we would expect variation even for neural indicators
that are known to be highly spontaneous and, in large part, automatic and
even unconscious.
Over the past several years, we have conducted several lines of cultural
neuroscience research. The goal was to assess the extent to which neuroscience methods, particularly time-sensitive ERP methods, could inform us of
plastic changes in brain processes. In the present article, we summarize this
program of research and relate it to other relevant work in the field. On the
basis of this review, we argue that cultural variations are deeply ingrained
into processing pathways of the brain, to the point that many cultural variations can be observed in brain processes that are highly spontaneous and
automatic. This evidence provides a strong case against a more traditional
assumption that culture is a mere external overlay on the fundamental workings of the mind. Instead, culture is literally “embrained.”
We begin with a theoretical framework designed to show how culture
might influence psychological processes. We then review recent neuroscience evidence on cultural plasticity of the brain in several areas of research
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including (1) object perception, (2) person perception, (3) prosodic processing, (4) emotion regulation, (5) social anxiety, and (6) self-enhancing motivation and optimism/pessimism. We conclude by suggesting future directions
of research in this area.

II. CONCEPTUAL FRAMEWORK: LINKING
CULTURE AND THE BRAIN
A. A Neurocultural Interaction Model

1

Culture is a collective-level phenomenon that is composed of socially shared
norms and values (e.g., individualism versus collectivism), daily practices
(e.g., discourse patterns in various social settings), and society-level social
institutions (e.g., education systems). The values and norms are instrumental in shaping both practices and institutions, which in turn reflect, embody,
and reinforce, the values and norms (Kitayama, Markus, Matsumoto, &
Norasakkunkit, 1997). These values, norms, practices, and institutions form
a recurring pattern around larger themes, such as independence or interdependence (Adams & Markus, 2001). One major theoretical issue pertains
to the question of how this collective-level phenomenon of culture could be
related to individual-level psychological processes as well as the neural-level
mechanisms underlying these processes. Developing a broad conceptual
framework that is informed by the emerging neuroscience work would be
extremely useful. Such a framework would provide a heuristic to guide further investigations. It would also shed some important light on the precise
nature of cultural influences on the brain.
A conceptual framework, called the neuroculture interaction model
(Kitayama & Uskul, 2011), illustrated in Figure 2-1, has been developed with
these general goals in mind. The model is grounded on several theoretical and
empirical pillars.

B. Cultural Tasks
Drawing on our earlier work (Kitayama, Park, Sevincer, Karasawa, & Uskul,
2009), the model assumes that culture is composed of a variety of tasks
designed to achieve values held by a given group. For example, previous cultural psychological work established that cultural values vary widely on the
dimension of independence versus interdependence or, equivalently, individualism versus collectivism (Markus & Kitayama, 1991b; Triandis, 1995).
The central values of culture reflect various macro-level factors including
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FIGURE 2-1: The neuroculture interaction model. (From Kitayama, S., & Uskul, A. K.
[2011]. Culture, mind, and the brain: current evidence and future directions. Annual
Review of Psychology, 62[1], 419–449)
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ecology, subsistence, political and economic systems, pathogen prevalence, as
well as physical and societal threats (Fincher, Thornhill, Murray, & Schaller,
2008; Gelfand et al., 2011; Inglehart & Baker, 2000; Talhelm, Zhang, Oishi,
Shimin, Duan, Lan, & Kitayama, 2014). Over generations, each culture establishes a set of practices, conventions, and behavioral routines that are considered instrumental in achieving its central values. These activities are thought
to be a means by which to achieve the culture’s value (the end) and thus are
called cultural tasks. For example, “to be unique” is a means to achieve one’s
independence in the comtempoary United States culture. Similarly, “to be
respectful of parents” is a means to achieve interdependence in traditional
Asian cultures.
Two decades of past work have suggested that in European American
cultures there is a strong belief in the self as being defined by internal
attributes such as attitudes, traits, and goals, which in turn are used to
guide one’s actions (Markus & Kitayama, 1991b). This independent construal of the self permeates daily practices, discourses, and institutions.
Once engaged in a cultural world organized in terms of the independent
construal of the self, individuals may be more likely to acquire certain psychological tendencies consistent with this construal. Individual members
of this culture are encouraged to achieve independence by being unique,
expressing their feelings and judgments, promoting their own goals, maintaining self-esteem, and so on. These cultural tasks all function to achieve
the culturally valued outcome of being independent. The psychological
responses fostered by these tasks would include the tendency to focus
on dispositional features of another person, to assess one’s well-being
in reference to one’s goals and desires, and to work hard on a task that
one chooses.
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Unlike European American cultures, Asian cultures emphasize the interdependence of the self and others. These cultures believe the self to be much
more socially embedded, and significant others and key social relations are
central to the definition of the self. Many daily practices, discourses, and
institutions are organized in terms of this construal of the self. Asian cultures display as diverse an array of cultural tasks as do European American
cultures, but the Asian cultural tasks are designed to achieve interdependence rather than independence. Typical tasks in Asia include being ordinary and compliant, not standing out, listening and absorbing what others
are saying, inferring what is on others’ minds, and the like. Once engaged in
these cultural tasks, individuals will acquire psychological tendencies such
as attending holistically to significant others, assessing one’s well-being in
reference to one’s social self as well as others linked to it, and working hard
on behalf of significant others (for reviews see Heine, 2012; Kitayama et al.,
2007; Kitayama & Uskul, 2011; Markus & Kitayama, 2010).
In short, all cultural contexts offer certain tasks as a means by which
to accomplish and embody pertinent values (i.e., independence for European
Americans and interdependence for Asians). By performing the valued tasks
well, individuals from each culture are able to establish their sense of self as,
say, independent or interdependent. In this way, their self is to be culturally
affirmed and vindicated.

C. Neuroplasticity

One empirical cornerstone of the neuroculture interaction model comes
from recent work on neuroplasticity (Box 4 of Figure 2-1). An increasing
body of neuroscientific work in the last decade has established that the neural pathways of the brain are far more plastic than previously thought. They
can be formed and modified as a function of active, repetitive engagement
in daily activities. The activities that have been investigated are typically
behavioral, involving certain overt, concrete actions. For example, driving a
cab in a complex European city (e.g., London) for an extended period of time
may cause changes in the specific area of the brain implicated in spatial navigation (posterior regions of the hippocampi) (Graem et al., 1997). Because
this particular region of the brain is known to shrink in size as a function of
age, it would be of interest to see whether this age-related shrinkage may be
negated for cabdrivers. This, in fact, appears to be the case (Maguire et al.,
2000). Researchers tested London cabdrivers of varying driving experience
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and observed that anterior regions of their hippocampi became smaller as
a function of experience, which varied between 1 and 35 years. This negative association may reflect age-related shrinkage of the volume of the hippocampi. Importantly, however, the researchers observed that the posterior
regions of the hippocampi, the regions implicated in spatial navigation, actually increased as a function of the number of years of driving experience.
Culture involves a far greater range of activities than cabdriving. Recent
work has shown that many activities, including training on the abacus
(Hanakawa et al., 2003), in chess (Bilalić, Kiesel, Pohl, Erb, & Grodd, 2011),
juggling (Draganski et al., 2004; Scholz, Klein, Behrens, & Johansen-Berg,
2009), as well as vigorous physical exercise (Erickson et al., 2011) result in
systematic changes in relevant brain regions.
Another domain of culture that also involves repetitive engagement
in training-type activity is meditation. Emerging neuroscientific evidence
suggests that certain meditation practices are likely to result in enhanced
attentional control. That is, they may foster a mental state of expanded
consciousness. For example, Tibetan monks who are highly skilled in a
meditation practice involving “unconditional compassion” show a strikingly greater volume of high-frequency brain waves, called gamma waves,
during meditation practice as compared with novices. The gamma waves
are associated with extremely intense mental concentration on a task at
hand, suggesting that mediation involves expanded forms of consciousness. Critically, the gamma waves increase as a function of the number of
hours the monks have devoted to the practice (Lutz, Greischar, Rawlings,
Rochard, & Davison, 2004).
More recent training studies provide converging evidence. Tang, Lu,
Fan, Yang, and Posner (2012) trained novices in a meditation method called
integrative body-mind training (IBMT). Originally adapted from traditional Chinese medicine, IBMT emphasizes a balance between the mind
and the body and teaches the practitioner how to maintain that balance
and the restful alertness that accompanies it. In the Tang et al. study, a
four-week regimen of intensive training was administered to volunteers.
Using diffusion tensor imaging, the researchers observed that white matter
in the brain increased in volume, especially around the anterior cingulate
cortex (an area involved in attention control and self-regulation), among
participants in the training condition relative to both those who received
relaxation training and those who did not receive any intervention because
they remained on a waiting list.
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If cabdriving, meditation, and the use of a variety of cultural tools systematically influence specific pathways of the brain, it is also likely that other
cultural activities have similar influences (Boxes 2 and 3 of Figure 2-1).
According to the neurocultural interaction model, cultural tasks serve this
function. The model assumes that once born into a particular cultural context, individuals are encouraged to achieve the culture’s primary values,
such as independence in European American culture and interdependence in
Asian culture, by engaging in some subset of available cultural tasks.
There are likely substantial individual differences in which of the available tasks people adopt as their own and around which their cultural identities are built. In some cases, certain cultural tasks might not be readily
available. For example, although self-expression is a task that is recognized
as a means for achieving independence in American culture at large, this
recognition might be more prominent in middle-class segments of the population than in working-class segments (Stephens, Markus, & Townsend,
2007). Furthermore, even when certain tasks are equally available, some
individuals may be more likely than others to actively select particular
tasks as “their own.” For example, Sarah may choose the task of “becoming
unique” as her means to becoming independent, whereas Tom may choose a
different task—say, the task of being assertive—as his means to becoming
independent.
Once certain cultural tasks have been adopted as one’s own means
for adhering to the culture’s primary values, individuals will engage in the
adopted tasks actively and repeatedly. Sarah, for example, may take every
opportunity to realize something unique about herself, whereas Tom may
convey strong opinions whenever he is in a social setting that allows him to
do so. The neuroculture interaction model hypothesizes that this active and
repeated engagement with the respective cultural tasks will result in unique
changes in relevant neural pathways of the brain.

E. Social Adjustment and Biological Adaptation
We have reviewed evidence that brain responses can be plastically conditioned to tasks in which individuals actively and repeatedly engage. Through
this active and repeated engagement in the pertinent tasks, it will become
possible for a person to carry them out in a highly spontaneous, automatic
fashion (Box 5 of Figure 2-1). This point is not particularly controversial for
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relatively simple practical tasks such as abacus use, video-game playing, or
even driving a cab. However, similar neural consequences may be expected
for cultural tasks as well. For example, the European American task of “being
a unique self” (Kim & Markus, 1999) may result in a spontaneous psychological propensity to look for something unique to oneself, to attach meanings
to it in a way that helps to establish one’s identity as a unique individual,
and then to express that unique attribute in daily life. These acts are likely
performed spontaneously and are highly congruous with cultural expectations and norms in European American culture. An individual who becomes
capable of perfoming these acts will be able to establish a clear identity and
acquire a reputation as a respectable member of the cultural community. In
this way, the cultural training of the brain is likely conducive to cultural adaptation (Box 6 of Figure 2-1).
Once one’s reputation as a respectable member of the community is
established, a variety of benefits in social relations, at work, and elsewhere
will ensue. Eventually, the person will be able to find a desirable mate, which
is most likely to result in reproducing of the next generation, thus enhancing
biological adaptation as well (Box 7 of Figure 2-1). Thus our model hypothesizes that culture is an active factor that influences evolutionary change.
More specifically, it is likely to influence the relative prevalence of genetic
polymorphisms that facilitate cultural adaptation (Kim & Sasaki, 2014).
Although this important topic is beyond the scope of this chapter, it is discussed briefly in the concluding section.

III. CULTURE AND PSYCHOLOGICAL
PROCESSES: BEHAVIORAL AND
NEURAL EVIDENCE
If different cultural worlds are organized by different ideas and practices and
offer different sets of cultural tasks to choose from, we may also expect substantial behavioral and neural differences across cultures that are reflective
of these divergent cultural worlds. The last 20 years of cultural psychological investigation have provided strong evidence for this general expectation
(Fiske, Kitayama, Markus, & Nisbett, 1998; Kitayama et al., 2007; Markus &
Kitayama, 2010). Importantly, recent cultural neuroscience studies have
shown that these cultural variations are grounded in neural processes (Han
et al., 2013; Kitayama & Uskul, 2011). This section summarizes the evidence
for the expected psychological differences between Westerners (mostly
European Americans) and Asians (mostly Asians in Asia but increasingly

48   Handbook of Advances in Culture and Psychology

Asian Americans) in each of several domains that have recently been investigated with neural methods.
For each domain, we will first briefly discuss theoretical rationales for
expecting cultural differences as a function
of construals of the self as independent or interdependent. We will then
summarize available behavioral evidence; then newer neural evidence is presented. We will also consider available evidence for the hypothesized mediation of the cultural difference by self-construal.

A. Object Perception

1

1. Will Self-Construal Influence Object Perception?
Independent versus interdependent self-construal may be expected to influence object perception. Independent self-construal may require the individual to focus attention on a small number of objects that are most relevant to
his or her personal goals. Social cues in the surrounding environment are secondary and can even be distracting to the goal being pursued. In contrast, an
interdependent self-construal may entail a more diffused, holistic allocation
of attention for the detection of various elements in the social environment
that signal social expectations and norms. We have therefore hypothesized
that self-construal is likely to be a major precursor of focused versus holistic attention (Kitayama & Duffy, 2004; Varnum, Grossmann, Kitayama, &
Nisbett, 2010). Object perception may be more context-dependent or
context-sensitive in interdependent cultures than in independent cultures.
2. Behavioral Evidence
Numerous studies have provided support for the predicted cultural difference in holistic attention (see Miyamoto, 2013 for a review). In one study,
for example, both American and Japanese participants were presented
with a video vignette of an underwater scene wherein a few large fish (the
focal objects) were swimming from right to left, with a variety of smaller
objects depicted in the background (Masuda & Nisbett, 2001). When asked
to remember what they had seen in the vignette, American participants
referred to the central fish first, elaborating on their shapes and other
features, before moving on to comment on contextual elements (e.g., the
color of the water, small insects, rocks). In contrast, Asian participants first
commented on the background, as if it set the stage to describe the main
objects (the fish). In their subsequent study, the researchers examined
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context-dependent memory. If Asians pay more attention to the background in which the central objects are embedded, the memory of the central objects may be closely associated with (or “binded” to) the background
for Asians. For Americans, this may not be the case. Results from the study
showed that this was in fact the case. Recognition memory of a central
object was significantly worse for Asians when the object was paired with a
novel background than it was for Americans. Subsequent studies have also
shown that Asians are more likely than Americans to take note of subtle
changes occurring in the background scene (Masuda & Nisbett, 2006).
Similar cultural differences can be found even when geometric figures are
used as stimuli. Kitayama and colleagues show that as compared with Asians,
Americans are more capable of drawing lines of the same length within square
frames of different sizes (absolute task). But as compared with Americans,
Asians are more capable of drawing a line that is proportional to the height
of the square frames of varying sizes (relative task) (Kitayama et al., 2009;
Kitayama, Duffy, Kawamura, & Larsen, 2003). Similarly, if attention is more
holistic and more widely distributed to the surrounding context, individuals
may be susceptible to the Ebbinghaus illusion. In this illusion, a target circle
is surrounded by a set of circles that are either bigger or smaller than the
target. The size of the target circle is judged to be larger when surrounded by
small (versus large) circles. Doherty and colleagues found that this illusion is
stronger in magnitude for Japanese than for British participants (Doherty,
Tsuji, & Phillips, 2008). Similar cultural differences have been documented
with young, school-age children (Duffy, Toriyama, Itakura, & Kitayama,
2009; Imada, Carlson, & Itakura, 2012).
An analogous cultural difference in context sensitivity has been shown
with respect to perceptual judgment of an emotion expressed by a target person who is surrounded by other individuals with different emotional expressions. Japanese were more likely than European Americans to judge the target
to be happier, for example, if the target was surrounded by other individuals
who also showed happiness (versus anger) on their faces (Masuda et al., 2008).
A study by Chua, Boland, and Nisbett (2005) suggests that this cultural difference is likely mediated by the greater tendency of Asians (versus European
Americans) to distribute their gaze more broadly over to the surroundings of
a focal object (but also see Rayner, Castelhano, & Yang, 2009).
In all of the studies reviewed here, context sensitivity is assessed with
visual stimuli. Duffy and Kitayama (2010) argued that relevant context could
be mnemonic. It is known that in judging the size of a stimulus (e.g., a circle),
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individuals refer back to memory representations of other stimuli belonging
to the same category (i.e., circle) and use this mnemonic context to inform the
perception of the impinging stimulus (Huttenlocher, Hedges, & Vevea, 2000).
Thus, when individuals are shown a series of circles of varying size and asked
to judge the size of each circle, their judgments tend to be assimilated into
the average size of the circles that have been presented in preceding trials.
Consistent with the cultural differences in visual perception (e.g., Masuda
et al., 2008), Duffy and Kitayama (2010) found that this mnemonic context
effect is larger in magnitude for Japanese than for European Americans.
To date, only scant evidence is available outside of Asia and North America.
However, one study shows that seminomadic people in Sub-Saharan Africa
(the Himba) are less susceptible to the Ebbinghaus illusion relative to British
subjects (de Fockert, Davidoff, Fagot, Parron, & Goldstein, 2007). A subsequent study conceptually replicated this finding with a modified version of
a flanker task (de Fockert, Caparos, Linnell, & Davidoff, 2011). De Fockert
and colleagues attributed the observed cultural difference to the putative
tendency of the Himba to prioritize perceptual analysis of local components
over global integration of the components. Exposure to modernized complex
environments may be necessary to induce the global processing tendency
(de Fockert et al., 2011; but also see Miyamoto, Nisbett, & Masuda, 2006).
Another possibility is that the nomadic lifestyle—featuring herding and a
less heavily coordinated social life—is associated with more focused (versus
holistic) attention (Uskul, Kitayama, & Nisbett, 2008), which may result in a
lesser context effect.
3. Neural Evidence

In one of the first functional magnetic resonance imaging (fMRI) studies examining cultural differences in perception, Gutchess and colleagues
(Gutchess, Welsh, Boduroĝlu, & Park, 2006) examined whether European
Americans and Asian-born Asian college students in the United States would
show different brain activation patterns when looking at an object (e.g., an elephant) placed against a meaningful background (e.g., savanna). Participants
saw such scenes while making a judgment on the attractiveness of each scene.
The researchers first identified regions of the brain that were activated more
when only an object was presented (relative to when only a background was
presented), called the object-processing area, as well as regions of the brain
that were activated more when only a background was presented (relative to
when only an object was presented), called the background-processing area.
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They then examined the activity of both the object-processing and background-processing areas when a scene composed of both the object and the
background (e.g., an elephant in the savanna) was presented. Supporting the
notion that as compared with Asians, European Americans preferentially
process a central object in lieu of its context, several regions within the objectprocessing area (e.g., left superior parietal cortex, left middle temporal cortex, right superior temporal gyrus) were more strongly activated for European
Americans than for Asians. In contrast, very few cultural differences were
observed for the background-processing area.
A recent study (Kitayama & Murata, 2013) using ERPs has conceptually
replicated the findings of Gutchess et al. (2006). European Americans and
Asian Americans were presented with a series of a standard stimulus (a tiger
in meadow) on a computer screen. Interspersed in the series was a low-frequency target (a white coffee mug presented against the same background),
which was shown in only 15% of the trials (see Figure 2-2A). Participants were
asked to press a key as quickly as possible when the target appeared on the
computer screen. The researchers examined three ERP components that were
expected to occur when people processed the target. First, when the target
was presented, individuals would take note of the difference between the target and the high-frequency standard stimulus. This recognition of difference
occurs quite early in bottom-up processing and is captured by a negative spike
that occurs approximately 200 ms after the presentation of the target (called
N2) (Näätänen, 1992). Shortly afterward, top-down attention is applied to the
target to categorize it as the target to be detected. This top-down attention is
indicated by a large positive deflection that typically occurs approximately
300 ms poststimulus (called P3) (Kok, 2001). This positivity can be prolonged,
especially when the target continues to be processed, with cognitive elaborations performed on the stimulus. This prolonged positivity is called slow
wave (SW) (Rösler & Heil, 1991). Whereas N2 is typically observed in frontal
regions, both P3 and SW are seen in parietal or occipital regions.
Figure 2-2B shows waveforms for the target (relative to those of the
standard). Clear N2 is evident in anterior regions (i.e., frontal and central
electrodes, Fz and Cz). Moreover, this component was significantly greater
for European Americans (suggesting their enhanced early processing of the
target) than for Asian Americans. Next, P3 is evident in posterior (i.e., parietal and occipital) electrodes (Pz and Oz). There was some indication that P3
was greater for European Americans than for Asian Americans at the occipital electrode (Oz), but this difference did not reach statistical significance.
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FIGURE 2-2: (A) A stand target (a tiger in a meadow) and a low-frequency target (a
white mug presented against the same background) used in Kitayama and Murata
(2013). (B) The different ERP waveforms obtained by subtracting ERPs elicited by the
standard from those elicited by the target at the four midline electrode sites (Fz, Cz, Pz,
and Oz) for European Americans and Asians. (Adapted from Kitayama, S., & Murata, A.
[2013]. Culture modulates perceptual attention: an event-related potential study. Social
Cognition, 31[6], 758–769)
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Finally, there was clear SW around the same region (Oz). This component
was significantly greater for European Americans, indicating their prolonged
processing of the target, as compared with Asian Americans. Consistent with
the Gutchess et al. (2006) study discussed above, the Kitayama and Murata
findings suggest that as compared with Asians, European Americans allocated greater neural resources to the processing of a focal target stimulus.
Importantly, the ERP method enabled the researchers to establish that this
cultural difference appears quite early in processing, as early as 200 ms
poststimulus.
Another interesting way of assessing the degree of stimulus processing is
to examine how much adaptation might occur after multiple presentations of
the same stimulus. For example, as previously discussed in connection with
the Gutchess et al. (2006) study, when a picture of an elephant is presented
for the first time, it activates regions within the object-processing area. That
activation, however, will decrease when the same stimulus is repeatedly presented. This adaptation effect may be more pronounced if more processing
is performed on the object initially. That idea was tested in a recent study
in which both European Americans and East Asians were asked to passively
view a series of four pictures (Goh et al., 2007). A pronounced cultural difference was observed when the same object (e.g., an elephant) was presented four
times. The adaptation effect (i.e., reduced activation of the object-processing
area) was more pronounced for European Americans than for Asians, suggesting that more processing resources were allocated to the object initially.
This pattern is in line with the findings of both Gutchess et al. (2006) and
Kitayama and Murata (2013). Unlike these investigators, however, Goh et al.
(2007) found that the cultural difference was evident only among older (versus younger) participants. It is not clear why Goh et al. found no cultural difference among younger participants.
Interestingly, neither Goh et al. (2007) nor Gutchess et al. (2006) found
any cultural difference in the background processing (Kitayama & Murata,
2013, did not address this issue). This null finding is puzzling, given behavioral evidence showing cultural difference in background processing (e.g.,
Kitayama et al., 2003; Masuda & Nisbett, 2001). However, another recent
study provides a possible solution to this puzzle. Jenkins and colleagues
(2010) scanned European Americans and Chinese participants as they passively viewed a set of pictures in which a focal object was embedded within
either congruent or incongruent background scenes. Chinese participants,
as compared with European Americans, showed a greater adaptation effect

54   Handbook of Advances in Culture and Psychology

1

(i.e., reduced activation of the object-processing area; lateral occipital complex) when incongruent (versus congruent) scenes were presented. This finding suggests that relative to European Americans, Asians are more likely
to use contextual information to modulate attention to the central object.
More attention is allocated to the object if it is embedded in an incongruous
(versus congruous) context. This results in a greater adaptation effect in the
object-processing area. It is of interest that a comparable adaptation effect for
context was higher in the congruous (versus incongruous) condition regardless of culture. This means that Chinese participants did not process context
any more deeply than American participants did. Chinese instead were more
adept at utilizing contextual incongruity in increasing the object processing.
The possibility that Asians may be especially sensitive to semantic incongruity between an object and its context has also been demonstrated with
EPRs (Goto, Ando, Huang, Yee, & Lewis, 2010). European Americans and
Asian Americans were presented with a background scene (e.g., a beach) for
300 ms, followed by an either congruous (e.g., a crab) or incongruous (e.g., an
automobile) object superimposed on the background for 300 ms. Participants
were asked to judge whether the object was animate or inanimate. Previous
work suggests that a semantic incongruity like this elicits an ERP component
called N400—a prominent negative deflection that occurs approximately
400 ms poststimulus (Kutas & Hillyard, 1989). If individuals pay close attention to the background, they may respond more strongly when an incongruous object is presented. In support of the hypothesis that as compared
with European Americans, Asians are more likely to use contextual information, N400 was significantly greater for Asian Americans than for European
Americans. In this study, the researchers also assessed independent versus
interdependent self-construal and found that the N400 incongruity effect
becomes weaker as a function of independent self-construal, which suggests that individuals with independent self-construal tend to be relatively
oblivious to contextextual information. This finding has been replicated with
affective materials (an emotional face embedded in an affective scene) (Goto,
Yee, Lowenberg, & Lewis, 2013).
As noted earlier, Masuda and Nisbett (2001) had provided initial support
for the hypothesis that in encoding a target object, Asians are more likely
than European Americans to bind the object to its surrounding context. In a
recent study, Masuda and colleagues (2014) went a step further by examining
ERPs during the recognition test. They observed that relative to European
Canadians, Asians showed a stronger N400 ERP signal when the target was
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presented in a new (versus the old) context during the recognition. Moreover,
among Asians (but not European Canadians), the magnitude of N400 predicted poor recognition performance, suggesting that the detection of incongruous context (as indexed by the N400 ERP signal) causes confusions in the
recognition judgment for Asians.
Drawing on earlier behavioral work by Kitayama and colleagues (2003),
Hedden and colleagues scanned participants as they performed either a judgment of a line independent of a surrounding square frame (absolute judgment) or a judgment of the line that is proportional to the height of the square
(relative judgment) (Hedden, Ketay, Aron, Markus, & Gabrieli, 2008). The
tasks were either very easy (because the two squares were identical in size)
or difficult (because the squares were of different sizes). The investigators
found that frontal-parietal brain regions involved in attention were recruited
when the judgments were difficult. But this effect was observed only when
the participants performed culturally non-preferred tasks—namely, when
European Americans performed the relative judgment task and when Asian
Americans performed the absolute judgment task. This finding has since
been replicated with a different neuroimaging method (functional Near
Infrared Spectorscopy, fNIRS, Murata, Park, Kovelman, & Kitayama, 2014).
Consistent with the hypothesis that independently oriented people do not
require extra-attention to ignore context, Hedden et al. (2008) found that the
activation of the attention network during the absolute task decreased as a
function of independent self-construal among European Americans. Among
Asian Americans, this activation decreased as a function of the degree of
acculturation to the US culture.
4. Mediation by Self-Construal
Two studies provide evidence for the prediction that holistic attention
depends on independent versus interdependent self-construal. First, as
noted above, Goto and colleagues (2010) found that the sensitivity to incongruous context assessed with N400 becomes weaker as a function of independent self-construal. Second, Hedden and colleagues (2008) found that
brain activity indicative of attention used to ignore contextual information
(in the absolute judgment condition) declines as a function of independent
self-construal (for European Americans) and acculturation to the US culture
(for Asian Americans). Independent self-construal appears to enhance the
ability to filter out context that needs to be ignored.
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Theoretically speaking, it would also be expected that attention paid to a
focal object for European Americans, observed with both fMRI (Gutchess et
al., 2006) and ERPs (Kitayama & Murata, 2013), should become more pronounced as a function of independent self-construal. At present, no evidence
is available for these expectations. Nor is there any evidence connecting
interdepdendence to holistic attention.

B. Person Perception

1

1. Will Self-Construal Influence Person Perception?
Independent versus interdependent self-construal may influence perception even when the target of perception is a person, not a physical object.
Individuals with independent self-construal (e.g., European Americans) will
focus on a target person and categorize the person in terms of his or her traits,
attitudes, or other internal attributes or dispositions. Even when contextual
factors exist, such as situational influences on the person’s behavior, individuals with independent self-construal will be relatively oblivious to these contextual factors. In contrast, those with interdependent self-construal (e.g.,
Asians) will be more attentive to such situational factors and take them into
account in perceiving the target person.
2. Behavioral Evidence
The prediction that European Americans will be more likely than Asians to
make inferences about another person’s dispositions has received substantial
support over the last two decades. In an initial demonstration, Miller (1984)
found that when asked to explain another person’s behavior, European
Americans are more likely than Indians in India to make dispositional
inferences. Ten years later, another study demonstrated a greater tendency
to form dispositional (versus situational) judgment in causal attributions
among European Americans than among Chinese (Morris & Peng, 1994).
Similar findings have since been reported in numerous studies (Kitayama
et al., 2009).
Another paradigm widely used to investigate the dispositional bias in
person perception and person inference involves attitude inference. In the
typical study, participants are asked to read an essay supporting a political
position. They are informed that the writer of the essay was asked to write
it under certain social constraint (e.g., being asked to argue for the particular position by a professor of a course for which the essay was allegedly a
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requirement). They are then asked to infer the real attitude of the essay writer.
Numerous studies tested Americans and demonstrated that they inferred the
attitude corresponding to the essay content. Thus it appears that they underestimated the potential role of the situational constraint (e.g., being asked by
a professor of a course in the example above) (Jones, 1979). This effect, called
the correspondence bias, is a variant of the dispositional bias in attribution.
At first glance, this phenomenon might seem trivial, because the social
constraint noted above (i.e., a request by a professor) seems rather weak.
Moreover, the constraint information is somewhat ambiguous, allowing for a
variety of interpretations. The professor, for example, might have asked the
essay writer to endorse a particular political position because he had known
that the writer’s general political attitudes were congruous with such a position. Importantly, however, subsequent studies have shown that Americans
do not completely discount the content of the target person’s behavior (the
essay content in the above example) even when the social pressure is made
blatantly obvious. For example, in one study, participants were asked to play
the role of “experimenters” and to ask a target person (a stooge of the experiment) to endorse a certain attitude on a completely arbitrary basis. From the
participants’ point of view, it should have been obvious that the target person’s
behavior was strongly constrained by the participants’ own requests to endorse
a particular position. However, when asked to infer the real attitude of the target after observing the target’s behavior, the participants still inferred the target’s attitude to correspond with his or her behavior (Gilbert & Jones, 1986).
Given the propensity of Asians to attend relatively more to situational
factors (vis-à-vis dispositions) in understanding another person’s behavior,
the correspondence bias may be weaker among them. This prediction has
received support with one caveat. Recall that the type of situational constraint used in the original attitude inference paradigm (e.g., a request by
a professor) was rather weak and potentially ambiguous. When this type of
procedure is used, Asians do appear to infer attitudes corresponding to the
behavior of a target person, just as European Americans did (Choi & Nisbett,
1998; Krull et al., 1999; Miyamoto & Kitayama, 2002). Importantly, however,
once the situational constraint is made salient (either by having participants
experience it at first hand or by using the perceiver-induced constraint procedure by Gilbert and Jones discussed previously), Asians show little or no
correspondent inferences (Choi & Nisbett, 1998; Masuda & Kitayama, 2004).
The case for dispositional bias among European Americans is so strong
and compelling that some researchers have suggested that dispositional
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inferences may be drawn from a behavior spontaneously even when there is
no need to make any such inferences (Uleman, Saribay, & Gonzalez, 2008).
However, as noted previously, Asians show no evidence of dispositional
inferences once situational constraints on the actor are made salient (Choi &
Nisbett, 1998; Masuda & Kitayama, 2004; Miyamoto & Kitayama, 2002).
Given this evidence, one may expect that in observing another person’s
behavior, Asians may be unlikely to spontaneously draw any dispositional
inferences about the target person.
A recent study has provided evidence for this cross-cultural prediction
(Na & Kitayama, 2011). Following earlier work by Uleman and colleagues
(2008), the researchers used a memory procedure to assess the extent to which
individuals spontaneously infer another person’s disposition. European
American and Asian American participants were first asked to memorize
pairs of face and trait-implying behaviors (e.g., “She checks the battery of her
smoke detector every night before going to bed,” implying a trait of cautiousness). Although there is no instruction to infer the implied trait (“cautious”
in this example), European Americans may be expected to draw such inferences spontaneously. For these participants, then, a trait will be attached to
or incorporated into the representation of the face that was paired with the
behavior. Accordingly when the face is shown again at a later point, it may
automatically activate the trait concept in memory. In contrast, Asians may
not infer the corresponding trait unless asked to do so. Thus when the face
is shown again at a later point, it should not activate the corresponding trait
concept in memory.
To test these predictions, Na and Kitayama (2011) used a lexical judgment
task. Participants were shown one of the faces used in the memorization task
briefly as a fixation, which was followed by either a trait word corresponding to the behavior that was paired with the face (“cautious”), a trait word
unrelated to the behavior (e.g., “outgoing”), or a nonword (e.g., “strasse”). They
were asked to judge whether the letter sequence signified a legitimate English
word or not. As expected, there was a significant reduction of reaction time
among European Americans in the lexical judgment task when the target
word corresponded to the face-paired behavior (versus when it was unrelated
to the behavior). This finding implies that European Americans spontaneously inferred the corresponding trait and attached it to the target during the
memorization phase of the study. As also expected, there was no such priming effect among Asian Americans. For this latter group of participants, trait
inference was not spontaneous.
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Although much of the evidence for the cultural difference in causal attribution is limited to behavioral domains, a few recent studies provide initial neural evidence pointing to the same conclusion. Han and colleagues examined
causal attribution of physical events between Americans and Chinese. Since
prior behavioral evidence shows that contextual processing is more likely to
be engaged for Asians than for European Americans, it may be anticipated
that Chinese would recruit regions of the brain that are dedicated to contextual processing more than European Americans would (Han, Mao, Qin,
Friederici, & Ge, 2011).
Participants were presented with movements of several balls, one of
which was a target. Using fMRI, the researchers first identified regions of the
brain that were activated more when a causal judgment was requested for the
target ball (“Why is it moving this way?”), relative to when a movement judgment was requested for it (“In what direction is it moving?”). Several regions,
including medial prefrontal cortex (mPFC) and left inferior parietal cortex
(left IPC), were identified. Among these regions, left IPC showed greater activity when the remaining balls (context) showed complex movements. From
these findings, the researchers hypothesized that the mPFC area is recruited
in causal judgment in general, but the left IPC area is more dedicated to contextual processing, consistent with earlier findings showing greater involvement of parietal regions in spatial processing (Husain & Nachev, 2007). Next,
when the researchers tested culture effects, two important findings came
out. First, mPFC was recruited more in the causality judgment (relative to
the direction judgment) regardless of culture, suggesting that more executive attention is required for causal (versus directional) judgment for both
Americans and Chinese. Second, however, left IPC was recruited more by
Chinese than by Americans during the causality judgment, suggesting that
Chinese (versus Americans) spontaneously engaged a greater amount of contextual processing.1
1. The greater recruitment of the context area (parietal regions) by Asians for causality
judgment in the Han et al. (2011) study might seem puzzling in view of the Hedden et al.
(2008) study discussed earlier. In the latter study, as compared with European Americans,
Asians recruited regions involved in attention (including the parietal areas) less in making a judgment of a line relative to the height of a surrounding square. However, in the
Hedden et al. study, participants were required to take context into account in reaching the correct response (i.e., judging the length of the line relative to the surrounding square). Thus this study suggests that compared with European Americans, Asians
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We noted previously the finding by Na and Kitayama (2011) that European
Americans are more likely than Asian Americans to spontaneously infer dispositions from another person’s behavior. In that study, the researchers used
response time for lexical judgment as an index of spontaneous trait inference.
In their follow-up study (Study 2 in Na & Kitayama, 2011), they used an ERP
component as a neural indicator of spontaneous trait inference. As in their
Study 1 reviewed previously, participants went through memorization of a
large number of face-behavior pairs. Subsequently, they were given a lexical
judgment task where they were briefly exposed to one of the faces used during the memorization task as a fixation. Shortly after the presentation of the
face, a letter sequence was presented. Participants were to perform a lexical
judgment on the sequence. The word sequence was either a trait word corresponding to the behavior paired with the face, its antonym, or a nonword. The
expectation was that if the corresponding trait was spontaneously inferred,
the face should activate the trait during the lexical judgment. Thus, when the
face image was followed by an antonym of the trait word corresponding to the
behavior paired with the fact, the antonym should elicit N400, an ERP signal,
noted above, indexing the detection of a semantic incongruity. As shown in
Figure 2-3A, this in fact was the case for European Americans. There was a
significantly greater N400 in the antonym condition than in the implied trait
condition for these participants. However, this evidence for spontaneous trait
inference was completely absent among Asian Americans.
4. Mediation by Self-Construal
Will dispositional inferences be significantly greater as a function of one’s
independent self-construal or, conversely, will they be significantly weaker
as a function of one’s interdependent self-construal? Surprisingly, there is
virtually no evidence for this anticipated relationship between independent and interdependent self-construals among numerous cross-cultural
process contextual information more effectively when this processing is required. In
contrast, in the Han et al. (2011) study, participants were not required to take context
into account. Thus this study suggests that compared with European Americans, Asians
attend to context more when there is no need to do so. Future work should use the Han
et al. procedure and make it explicitly necessary to take context into account in reaching
a causality judgment (e.g., “Explain exactly how surrounding balls might have caused
influences [e.g., attracted, repelled, pushed, pulled, etc.] on the target ball”). Under such
conditions, compared with European Americans, Asians might be able to perform this
judgment more effectively without recruiting the context-processing regions.
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FIGURE 2-3: (A) Grand-averaged ERPs at electrode Pz for incongruous traits and
implied traits for European Americans and Asian Americans. (B) The scatterplot
with independent versus interdependent self-construal on the X axis and the N400
incongruity effect (N400 during the implied-trait trials minus N400 during the
incongruous trait trials) during the time window of 350 to 450 ms after the onset
of the target word on the Y axis. (Both figures adapted from Na, J., & Kitayama, S.
[2011]. Spontaneous trait inference is culture-specific: behavioral and neural evidence.
Psychological Science, 22(8), 1025–1032).

behavioral studies. At least one behavioral study tested these correlations
and found that there was no correlation between a tendency to draw dispositional (versus situational) attributions and independent or interdependent self-construal (Kitayama et al., 2009). Interestingly, however, the ERP
study testing the expected cultural difference in spontaneous trait inference
(Na & Kitayama, 2011) found a significant relationship between the ERP
marker of spontaneous trait inference (a greater N400 for the antonym of
a trait word corresponding to a behavior paired with a priming face, relative to the corresponding N400 elicited by the corresponding trait) and
self-construal. That is, the ERP effect of spontaneous trait inference became
stronger as a function of independent (versus interdependent) self-construal
and, in fact, the cultural difference in this ERP effect was mediated by
self-construal (see Figure 2-3B).

C. Prosody in Verbal Communication
1. Will Self-Construal Influence Prosodic Processing?
Given independent self-construal, one’s own thought is considered bounded
within the self. The thought will therefore have to be communicated explicitly
to others. Accordingly, individuals will tend to be reliant on verbal content and
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relatively less dependent on contextual paralinguistic cues. This type of communication is called “low context” (Hall, 1977). At first glance, the assumption that information is private and not shared might seem self-evident.
However, this in fact is a cultural belief that is grounded in the view of the self
as independent. Given interdependent self-construal, individuals in a relationship are considered related and connected; as a consequence, people may
assume that information is shared among the individuals. When information
is perceived as shared, there is less need to make any explicit statements in
verbal communication. Instead, the listener of a communication will use contextual cues to make the best guess about what the communicator might have
in mind. This type of communication is called “high context” (Hall, 1977),
because of its reliance on contextual, paralinguistic cues in communication.
Among numerous contextual, paralinguistic cues, we focus on one type
of cue that always exists in social communication: that is, prosody or vocal
tone. We expect that depending on self-construal, individuals may vary in
the extent to which they allocate attentional resources to vocal tone in the
processing of verbal communication. Those with interdependent construals
will be more likely than those with independent construals to attend to vocal
tone and take that into account in inferering the speaker’s communicative
intent.
2. Behavioral Evidence
Attentional attunement to vocal tone versus verbal content has been investigated with a modified Stroop paradigm (Ishii, Reyes, & Kitayama, 2003;
Kitayama & Ishii, 2002). In this paradigm, participants are exposed to a
series of spoken words that vary systematically in both evaluative meaning
(positive versus negative) and vocal tone (positive versus negative). In one
condition, participants are asked to ignore vocal tone and judge the evaluative meaning of the word as positive or negative. Under this condition,
both response accuracy and response speed may suffer if the vocal tone is
incongruous (e.g., “ugly” is spoken in a positive tone or “beautiful” is spoken
in a negative tone); moreover, this effect should be stronger for those who are
chronically attuned to vocal tone. Consistent with this analysis, Asians show
substantially greater interference effects of this sort as compared with European
Americans. In another condition, participants are asked to ignore verbal meaning and judge the evaluative tone of the voice as positive or negative. Under this
condition, it is now European Americans who show greater interference effects
because they are much more attuned to verbal content than Asians.
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The attentional attunement to verbal content appears to generalize to
emotional facial expressions (which, like words, are believed to express what
one has in mind) (Tanaka et al., 2010). Tanaka and colleagues presented both
Japanese and Dutch participants with video clips that showed different facial
expressions accompanied by a voice that varied in emotional tone. Whereas
interference by the vocal tone in a judgment of facial expression was reliably larger for Japanese than for Dutch participants, interference by facial
expression in a judgment of voice tone was reliably larger for Dutch than for
Japanese participants.
3. Neural Evidence

1

When asked to judge the evaluative meaning of an emotional word spoken in an emotionally incongruous tone, individuals will have no problem
carrying out this task if they are not attentive to the vocal tone. However,
to the extent that their attention is automatically deployed to the vocal
tone, they are likely to note the incongruence, which in turn will elicit
strong N400-like negativity. We say “N400-like” because N400 is typically observed for visually presented verbal materials. Because it likely
takes a longer time to process spoken words, the latency (which is typically 400 ms poststimulus on the visual mode) may be prolonged on the
auditory mode.
Several studies conducted in Germany examined ERP signals to vocal
incongruity and observed that the late negativity in response to vocal incongruity tends to be larger for females than for males (Schirmer & Kotz, 2003;
Schirmer, Kotz, & Friederici, 2005). Because females tend to be more interdependent than males (Cross & Madson, 1997), the finding is consistent with
the hypothesis that attentional attunement to vocal tone increases as a function of interdependent self-construal.2
Another recent study tested whether the N400-like negativity
to incongruous vocal tone might be observed among Japanese (Ishii,
Kobayashi, & Kitayama, 2010). Japanese participants (both males and
females) were presented with a series of emotional words that were spoken

2. Interestingly, when a sad (rather than positive) voice was used, the N400-like negativity to vocal incongruity (i.e., positive words such as “love” and “beautiful” spoken in sad
voice) seems to disappear, at least in one study (Schirmer et al., 2006). Instead, a comparable effect was observed in a late-positivity component that follows the N400-like
negativity. At present, it is not clear why this might be the case.
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in either emotionally congruous or incongruous tones. Furthermore, while
listening to the words, half of the participants were exposed to two schematic faces that were presented inconspicuously as part of the response
scale while the remaining half were not (see Figure 2-4A). The researchers
expected that vocal sensitivity would increase in social situations cued by
the “watching faces.”
Figure 2-4A shows waveforms in the face versus nonface conditions
separately for males and females. Most relevant are the waveforms (designated in black) that signify the relative magnitude of negativity for the
incongruous (versus congruous) stimuli. First, there is a gender effect
around 450 to 600 ms at central and posterior electrodes (Cz and Pz).
As summarized in Figure 2-4B, incongruity was associated with greater
N400-like negativity; but this effect was more pronounced for females
than for males, consistent with the study of Schirmer et al. (2006) noted
earlier. Furthermore, as evident from Figure 2-4B, the magnitude of the
incongruity effect for females was approximately equal regardless of the
two valence combinations. Ishii et al. (2010) also found a reliable effect
of incidental exposure to schematic faces. As predicted by the hypothesis
that vocal sensitivity is enhanced in social (versus nonsocial) situations,
the 400-like negativity to vocal incongruity was significantly stronger in
the face condition than in the nonface condition, which was most evident
in the frontal electrode (Fz; Figure 2-4C). Again, as shown in Figure 2-4C,
the magnitude of the incongruity effect in the face condition was no different for the two valence combinations.
4. Mediation by Self-Construal
Only the Ishii et al. (2010) study examined this issue, with evidence suggesting that interdependent self-construal is likely to increase attention to vocal
tone. Interestingly, interdependent self-construal predicted the 400-like negativity in the face condition but not in the nonface condition. Furthermore,
the effect of interdependence on the N400-like negativity was evident for
females but not for males. The authors interpreted this pattern to suggest
that the effect of interdependent self-construal might be stronger when the
situation is construed as social. Incidental exposure to face stimuli might
make such a construal more likely. Moreover, females might entertain that
construal more than males. Further research is required to address these
interpretations.
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D. Regulation of Emotion

1

1. Will Self-Construal Influence the Regulation of Emotion?
Emotions are often spontaneous, involving automatic appraisals of the surrounding situation and physiological and motor preparedness for adaptive
actions (Frijda, 1986). One burgeoning area of research concerns regulation
of spontaneously generated emotions (Gross & John, 2003). This work has
mostly tested European American populations and compared two contrasting
strategies for regulating emotions. One strategy is cognitive reappraisal, which
involves changing meanings attached to an otherwise strongly emotional
event. Once these meanings have been changed, the initial emotion may be
attenuated. Another strategy is expressive suppression, which involves hiding
the external expression of the emotion that is being experienced. A growing
body of evidence suggests that European Americans perform cognitive reappraisal more effectively than expressive suppression (Goldin, McRae, Ramel, &
Gross, 2008); moreover, chronic use of cognitive reappraisal is associated
with positive health while chronic use of expressive suppression is associated
with negative health (Gross & John, 2003; John & Gross, 2004). In short,
expressive suppression appears to be not only ineffective but also maladaptive among European Americans.
Expressive suppression may be ineffective in part because it goes against
a pervasive western cultural norm of self-expression (Kim & Markus, 1999).
This norm is grounded in a construal of the self as independent. With the
independent construal of the self, emotions—especially emotions that are
intense and high in arousal (Tsai, 2007)—may be recognized as defining
one’s inner self. Since these emotions are likely highly valued by those with
independent self-construal, suppressing these emotions may be experienced
as denial of the self.
The cultural incongruity of expressive suppression may be relatively
unique to cultures that value independent construal of the self. Intense emotions such as pride and anger are sometimes socially disruptive (Lutz & White,
1986) especially in Asian interdependent societies (Adam & Shirako, 2013).
Accordingly those with interdependent self-construal may value these emotions much less. Instead, they may value emotions that are contrastingly low
in intensity. Consistent with these suppositions, Tsai and colleagues have
shown that high-arousal positive emotions (e.g., excitement) are valued more
by European Americans than by Asians, but low-arousal positive emotions
(e.g., calm feelings) are valued more by Asians than by European Americans
(Tsai, 2007). Suppression of intense emotions such as anger and frustration
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may then be relatively effective. Furthermore, insofar as suppression is culturally sanctioned and positively valued, it may prove to be more adaptive.
2. Behavioral Evidence

1

When the extent of expressive suppression is measured with reliable questionnaires, it has consistently been observed that Asians report higher levels
of expressive suppression as compared with European Americans (Gross &
John, 2003; Matsumoto, Yoo, & Nakagawa, 2007; Soto, Perez, Kim, Lee, &
Minnick, 2011). Moreover, within a multicultural American university
community, individuals who were high in traditional Asian values reportedly engaged in more suppression of emotion (Butler, Lee, & Gross, 2007).
Likewise, when value placed on emotional control was measured (e.g., “People
in general should control their emotions more”), it was linked strongly
to expressive suppression; moreover, those high in this value (i.e., Asian
Americans) reportedly experienced less anger when provoked (Mauss, Butler,
Roberts, & Chu, 2010). Thus evidence converges to suggest that emotional
control in general, and expressive suppression in particular, is more positively
sanctioned in Asian culture than in European American culture.
If the suppression of emotion is culturally sanctioned in Asian cultures,
it may not entail negative psychological consequences. In the aforementioned study by Butler and colleagues (2007), among holders of European
American values, the reported level of expressive suppression is associated
with negative emotions and self-defense, consistent with previous findings
suggesting maladaptive effects of expressive suppression among European
Americans (Gross & John, 2003; John & Gross, 2004). However, among those
who hold traditional Asian values, expressive suppression was not associated
with either negative emotion or self-defense (Butler et al., 2007). Similarly,
Soto and colleagues (2011) have observed significant cultural moderation of
the link between expressive suppression and negative emotion. Their study
found a negative association between expressive suppression and psychological adjustment (indexed by both low depression and life satisfaction) among
European Americans. However, there was no such association among Hong
Kong Chinese.
It is of note that in interdependent cultural contexts, anger is particularly undesirable because of its relationship-disrupting effects (Lutz & White,
1986). For the most part, then, anger may be suppressed in these cultures.
However, there may be one important exception to this. Individuals who
have power and status may be exempt from this cultural norm against anger
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expression (Park et al., 2013). In interdependent cultures, then, higher-status
individuals may express more anger. In contrast, in independent cultures,
there may be little prohibition against anger expression. Instead, in these
cultures, anger may primarily signify one’s frustration, insofar as anger
arises when one’s own goals and desires are blocked. Accordingly, it may be
typically those with little power or status who express more anger because
they are likely to experience more frustration. Park and colleagues (2013)
tested these predictions by examining a large number of adult Japanese in
a wide age range who participated in the Midlife in Japan (MIDJA) survey
project; these investigators found, as expected, that reported levels of anger
expression increased as a function of social status. In contrast, when Park
and colleagues examined data from a companion survey from the United
States (Midlife in the United States, or MIDUS), they found that Americans
with lower social status reportedly expressed more anger.
There was one important caveat to the contrastingly opposite relationships between social status and anger expression in Japan and the
United States. Consistent with cross-cultural work suggesting the significance of socially shared appraisals in self-definition for Asians (Cohen,
Hoshino-Browne, & Leung, 2007), it was an objectively defined index
of social status (educational attainment and occupational prestige) that
was responsible for the Japanese effect. This is in contrast to American
self-definitions, which are grounded primarily in one’s own appraisals of
the self or direct appraisals (Cohen et al., 2007). Thus, among Americans,
it was a subjective index of social status (self-report of where one is placed
in a status hierarchy in his or her own community) that mattered. The
resulting patterns are illustrated in Figures 2-5A and B. When anger
expression was plotted as a function of objective social status (Figure
2-5A), it increased as a function of status for Japanese, but there was no
such association for Americans. However, when anger expression was
plotted as a function of subjective social status (Figure 2-5B), it decreased
as a function of status for Americans, but there was no such association
for Japanese.
3. Neural Evidence
If the task of emotional control is positively sanctioned in Asian culture, individuals may be positively challenged to perform this task when required to do
so. In contrast, the same task is likely to be negatively sanctioned in European
American cultures. If so, under the same circumstances, those engaging in
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European American cultures may be rather threatened. In a recent study, participants’ autonomic nervous system (ANS) responses were monitored as they were
exposed to either a neutral film clip or a provocation to experience anger (Mauss
& Butler, 2010). Previous work shows that different patterns of ANS responses are
associated with challenge versus threat responses (Mendes, Blascovich, Major,
& Seery, 2001; Mendes, Reis, Seery, & Blascovich, 2003). For example, when
individuals perceive situations as challenging, they show a particular pattern
of cardiovascular reaction linked to increased cardiac performance (increases in
cardiac output [CO] and decreases in total peripheral resistance [TPR]). In contrast, they show a contrasting pattern of cardiovascular reaction (no increase in
CO and increases in TPR) when they are threatened rather than challenged.
Mauss and Butler (2010) found that for Asians, cardiac performance during emotion provocation increased as a function of their emotional control
value, suggesting that those who valued emotional control and thus tried to
control their emotions were psychologically challenged. In contrast, among
European Americans, cardiac performance during emotion provocation
decreased as a function of their emotional control value, suggesting that
those who valued emotional control and thus tried to control their emotions
were psychologically threatened.
If emotional control by suppression is positively sanctioned and perceived as a challenge (rather than a threat) in Asian cultures, it may result in
the downregulation of emotional responses, including neural activity linked
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to the emotion among Asians. In contrast, if emotional control by suppression is negatively sanctioned and perceived as a threat (rather than as a challenge) in European American cultures, it may not lead to the downregulation
of emotional responses among European Americans, even though the overt
emotional expression may be tightly regulated with effort. Furthermore,
the resulting conflict—involved in the effort to do what is perceived as a
threatening, norm-incongruous act—may produce a strong negative emotion
(Goldin et al., 2008).
These possibilities were addressed in a recent study that tested ERPs to
aversive emotional pictures (Murata, Moser, & Kitayama, 2013). When individuals are exposed to a highly aversive emotional picture, a strong positivity
is typically observed around parietal electrodes 350 to 400 ms poststimulus, which persists for the period of stimulus presentation. This long-lasting
positivity is referred to as a late positive potential (LPP) and is considered
to reflect emotional processing. The magnitude of the LPP is closely associated with perceived arousal of stimuli (Cuthbert, Schupp, & Bradley, 2000).
Moreover, evidence indicates that LPP is localized in visual cortices that
receive signals from subcortical emotion areas, including the amygdala
(Sabatinelli, Bradley, Fitzsimmons, & Lang, 2005). Murata and colleagues
(2013) therefore observed the magnitude of the LPP when participants were
exposed to emotional or neutral pictures while instructed to merely attend to
the pictures or to suppress all emotional responses.
The waveforms from the parietal center electrode (Pz) for both
European Americans and Asians are shown in Figure 2-6. As can be seen,
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FIGURE 2-6: Grand averaged ERP waveforms at electrode Pz for neutral and
unpleasant pictures for European Americans and Asians. (From Murata, A., Moser, J.
S., & Kitayama, S. [2013]. Culture shapes electrocortical responses during emotion
suppression. Social Cognitive and Affective Neuroscience, 8[5], 595–601)
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in all conditions a marked late positivity is observed for emotional pictures
approximately 400 ms poststimulus. Thus participants clearly engaged
in emotional processing regardless of conditions. However, there was an
equally marked cultural difference in the suppression condition. Whereas
European Americans showed no sign of downregulation of the LPP in the
suppression condition, Asians downregulated the LPP quite rapidly, so
that by 2,000 ms poststimulus, the LPP for emotional pictures essentially
disappeared relative to the neutral picture control. Interestingly, Asians
showed similar downregulation of late positivity even when pictures were
apparently neutral. Supposedly even seemingly neutral pictures have certain (mild) emotional cues, leading Asians to downregulate their emotional
responses to these cues.
4. Mediation by Self-Construal

1

Butler and colleagues (2007) tested a multicultural US university student
population and assessed the degree to which the participants endorsed both
European American cultural values and traditional Asian values. As noted
earlier, endorsement of the traditional Asian values was associated with
self-reported levels of expressive suppression. Other studies did not test effects
of similar cultural variables including self-construal. At this point, then, it is
not possible to draw any conclusions regarding the hypothesized mediating
role of self-construal on emotional control or expressive suppression.

E. Social Anxiety

1. Will Self-Construal Influence Social Anxiety?
It is fair to assume that people in all cultures seek social acceptance and avoid
social rejection (Baumeister & Leary, 1995). However, individuals may vary
widely in their sensitivity to social rejection cues, depending on their social
orientation. In interdependent cultures, the self is conceptualized as connected with others and defined primarily by social relations. These individuals are thus more likely to rely on social evaluations in judging their own
self-worth. They are attuned to social expectations so as to prevent deviations from them. This prevention orientation comes with worry, anxiety,
apprehension, and pessimism (Higgins, 1987). Moreover, these negative
emotions or feelings are likely to be adaptive because they signal the need
to improve and adjust better to the social expectations (Heine et al., 2001).
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Conversely, in independent cultures, a strong emphasis is placed on personal
attributes. One’s own appraisal of the self may be more important than evaluations by others in judging self-worth (Cohen et al., 2007), and people tend
to pursue personal goals and be optimistic (Higgins, 1987; Taylor & Brown,
1988). Accordingly, individuals with interdependent self-construal may experience greater social anxiety, especially when others’ appraisals and evaluations are at issue.
2. Behavioral Evidence

1

Evidence for the cross-cultural prediction on social anxiety is somewhat mixed
because of possible cross-cultural variations in the form of social anxiety.
Numerous clinical observations suggest that Social Anxiety Disorder (SAD)
involves a fear of social interaction accompanied by a strong fear of being
evaluated by others. Attention tends to be fixated on the self (Schlenker &
Leary, 1982). In contrast, social anxiety appears to take different forms in
Japan, Korea, and some other Asian societies. Asians suffering from social
anxiety seem very concerned with the trouble they cause on others, resulting
in attention dispersed to many individuals in a given context. This form of
social anxiety is called Taijin-kyofu-sho (TKS) (Norasakkunkit, Kitayama, &
Uchida, 2012).
In a recent study, Norasakkunkit and colleagues suggest that among
European Americans, SAD is associated with focused attention because
socially anxious European Americans are likely to be fixated on drawbacks of
themselves in the eyes of the public. Support was obtained for this prediction
with a behavioral measure involving the ability to draw lines of either absolute or relative length (Kitayama et al., 2003). But among Japanese, social
anxiety (TKS) may be associated with holistic attention because socially anxious Japanese are likely to be vigilant of troubles they might be causing on
potentially numerous others.
When TKS is assessed in self-report, Asians are clearly more anxieous
than European Americans (Norasakkunkit et al., 2012). When SAD is
assessed in self-report, Asians and Asian Americans are also generally more
socially anxious and fearful of negative social evaluations as compared with
European Americans (Hashimoto & Yamagishi, 2013; Kim & Markman,
2006; Norasakkunkit & Kalick, 2002; Okazaki, 2000; Okazaki, Liu,
Longworth, & Minn, 2002), but some exceptions occur (Dinnel, Kleinknecht,
& Tanaka-Matsumi, 2002; Norasakkunkit et al., 2012). Overall, then, it is
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fair to conclude that Asians tend to be higher in social anxiety than European
Americans although exceptions can arise.
This overall cultural difference in social anxiety may be mediated both by
interdependent self-construal (Norasakkunkit & Kalick, 2002) and independent self-construal (Hong & Woody, 2007): Asians are higher than European
Americans in interdependent self-construal and lower in independent selfconstrual, both of which may increase evaluation apprehension, worry, and
social anxiety (Park & Kitayama, 2014). Importantly, when independence is
primed, social anxiety decreases for both European Americans and Asians
(Norasakkunkit & Kalick, 2007).
Consistent with the high level of social anxiety for Asians, Asians appear
particularly vigilant for cues signaling potential social rejection. In a recent
study, American and Japanese participants were presented with a morphed
movie of a target person whose facial expression gradually changed from
either happiness or sadness to no emotion (Ishii, Miyamoto, Mayama, &
Niedenthal, 2011). Participants were asked to stop the movie when the target person was no longer displaying the initial emotion (happiness or sadness). Japanese and European Americans were no different in detecting the
disappearance of sadness. However, Japanese were faster than European
Americans in detecting the disappearance of happiness, indicating that
Japanese are particularly sensitive to another person’s smile fading away.
This cultural difference was mediated by a fear of social rejection or rejection sensitivity. That is, relative to European Americans, Japanese were particularly high in rejection sensitivity, which in turn was associated with the
increased sensitivity to the disappearance of positive affect from another
person’s face.
3. Neural Evidence
If Asians are prone to social anxiety, they may eventually associate this
anxiety to representations of the generalized other. They may come to feel
anxieous when exposed to these representations. That is, they may feel
threatened by a face and, moreover, this may be true even when the face is
emotionally neural because the ambiguity of the face is probably sufficient to
provoke anxiety in general and evaluation apprehension in particular. When
anxiety is provoked, it is likely to sensitize brain mechanisms involved in
error monitoring. Accordingly, when exposed to a face cue, Asians (but not
European Americans) would be more responsitive to error signals – signals
indicating that they are committing a mistake.
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To investigate whether mere exposure to a neutral face would be sufficient to enhance error processing, Park and Kitayama (2014) used an ERP
error-processing paradigm. Participants performed a flanker task. On each
trial they were presented with a sequence of five arrows and asked to identify
the direction of the central arrow while ignoring the remaining four. When
the flanker arrows were pointing to the direction opposite to the central arrow
(> > < > > or < < > < <), participants tended to make errors. When an error is
made, the error is detected within a fraction of a second and leads to a conspicuous negative deflection of brain wave called error-related negativity (ERN).
The ERN is an ERP component involved in error processing, which occurs
0 to 100 ms after an erroneous response is made in choice response-time tasks
(Falkenstein, Hohnsbein, Hoormann, & Blanke, 1991; Gehring, Goss, Coles,
Meyer, & Donchin, 1993). Emerging evidence suggests that the ERN reflects
motivational states because exposure to threat cues increases error processing (Hajcak, 2012; Foti & Hajcak, 2008; Weinberg, Riesel, & Hajcak, 2013).
Park and Kitayama (2014) hypothesized that a neutral face would serve
as a threat cue and, as a consequence, it would engage error processing more
and thus lead to increased ERN for Asians. In order to test this analysis, on
each trial participants were briefly exposed to an image of a face or one of
two control images (a scrambled face or a house) right before the presentation of the arrows. If people are threatened by the exposure to a watching face and thus become more vigilant of their errors, they should show
increased ERN amplitudes. Confirming this prediction, Park and Kitayama
found that Asians, who are high in interdependent social orientation,
showed larger ERN on the face-priming trials than on the control-priming
trials (see Figure 2-7A). In contrast, there was no such effect of face priming among European Americans. If anything, they showed a marginal tendency to decrease their ERN on the face (versus control) priming trials (see
Figure 2-7B). This basic pattern has since been replicated with another ERP
signal that is analogous to ERN, called feedback related negativity or FRN
(Hitokoto et al., 2014).
4. Mediation by Self-Construal
The cultural differences in social evaluative threat previously discussed may
be due to a corresponding difference in self-construal. Park and Kitayama
(2014) tested this prediction by examining a relationship between the construal of the self as independent or interdependent and the face-priming
effect. The face-priming effect was computed by subtracting the ERN on the
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face-priming trials from the ERN on the control-priming trials such that
greater values on this index indicate greater sensitivity to social evaluative
threat. As expected, this index was significantly predicted by interdependent
(versus independent) self-construal assessed with a self-construal scale (see
Figure 2-7C). Moreover, this relationship remained significant when relevant
personality variables—such as trait social anxiety, neuroticism, and public
and private self-consciousness—were controlled.

F. Self-Enhancing Motivation and
Optimism/Pessimism

1

1. Will Self-Construal Influence Self-Enhancing Motivation?
Individuals with independent construal of the self may value their own internal attributes highly and, as a consequence, may be motivated to enhance
the positivity of these attributes. In contrast, those with interdependent
construal of the self may value their relationships much more and, as a consequence, the self-enhancing motivation may be attenuated or even vanish
(Heine et al., 1999). Moreover, as noted previously, a contrastingly opposite
tendency of self-criticism may sometimes be instrumental in Asian cultures
in performing a much more important task, such as fitting in and adjusting
to social expectations in a given relationship. Under such circumstances, the
psychological bias in self-evaluation may operate not in self-enhancing directions but rather in self-critical or self-effacing directions for Asians.
2. Behavioral Evidence
One form of self-enhancing bias occurs in explaining one’s own success and
failure. Social psychologists have long observed that people take credit for
their own successes while blaming others for their failures (Miller & Ross,
1975). Kitayama, Takagi, and Matsumoto (1995) found little evidence for
this pattern in 23 studies conducted in Japan. It is also common for a majority of people in any given group to estimate their abilities to be “better than
average” (Taylor & Brown, 1988). As it turns out, when individuals are asked
to indicate whether they would be literally “better than average,” they tend to
endorse this statement regardless of culture, presumably because of negative
connotations associated with the term “average.” This semantic confound
may be avoided, however, by asking individuals to estimate the proportion
of others in a given group who are better than themselves. In the absence of
any systematic psychological bias, the overall mean should converge to 50%.
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However, self-enhancing motivations would produce a systematic bias for
lowered percentage estimates of people who are better than oneself. This was
exactly what was found among European Americans (Markus & Kitayama,
1991a). However, the average Japanese means in this study converged to 50.
Thus, the better-than-average effect is robust for European Americans, but
negligible for Japanese.
Another form of self-inflation effect can be found in an investigation
of the size of symbolic self. In one study, American, British, German, and
Japanese participants were asked to draw their own social network, with circles to designate both the self and others in the network and lines to indicate
social connections among them (Kitayama et al., 2009). The key variable of
interest was the size of the circles used to designate the self versus others.
Regardless of culture, there was no difference in the size of the circles for others. However, the size of the self-circle varied systematically, with American
selves much larger than Japanese selves and with the two western European
groups (British and German) falling in between.
One phenomenon that is closely related to self-enhancement is illusory
optimism (Taylor & Brown, 1988). It has been suggested that individuals
overestimate the likelihood that positive events will happen for themselves
(relative to the likelihood of such events happening to others) while underestimating the likelihood that negative events will happen to themselves.
Although this effect is quite robust among European Americans, it is much
less stable among Japanese (Heine & Lehman, 1995). In fact, when the self is
compared with specific others in a relationship, a bias occurs in the opposite,
more pessimistic direction (Chang & Asakawa, 2003). Thus, pessimistic, selfcritical, and self-effacing biases appear just as pronounced among Japanese
as optimistic, self-enhancing, and self-serving biases are among European
Americans.
The cultural difference in self-enhancement versus self-criticism
has also been observed when individuals are asked to estimate how they
would feel in different social situations involving either success or failure. Kitayama et al. (1997) presented both American and Japanese participants with a number of situations that tend to increase self-esteem
(e.g., “Getting an A+ in an important exam”) or those that tend to decrease
one’s self-esteem (e.g., “When I expressed my opinion, others around me
just ignored what I said”). All European American participants were students at the University of Oregon in Eugene. Approximately half of the
Japanese were college students at Kyoto University (in Japan), whereas the
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remaining half were Japanese-born Japanese sojourners at the University
of Oregon. It is also worthy of note that in this study, the researchers
tested cultural differences in how social situations are defined in both the
United States and Japan. Separate groups of Americans and Japanese had
provided situations in which their self-esteem went up (success) or went
down (failure). From a large pool of situations generated this way, 400 situations were randomly sampled so that half were American-made whereas
the remaining half were Japanese-made.
The participants were asked to imagine that they were in each situation
and to estimate how much their own self-esteem would go up or go down in
the situation. The key dependent variable was the relative magnitude of the
extent to which one’s self-esteem was judged to increase in success situations versus the extent to which one’s self-esteem was judged to decrease in
failure situations. These two estimates were subtracted to yield a measure
of self-judgment bias. Positive values indicate self-enhancement (greater
perceived increase of self-esteem in the success situations relative to perceived decrease of self-esteem in the failure situations), whereas negative
values indicate self-criticism (greater perceived decrease of self-esteem in
the failure situations relative to perceived increase of self-esteem in the
success situations). As shown in Figure 2-8, European Americans showed a
strong self-enhancement effect. Importantly, however, this effect was more
pronounced when Americans were responding to American-made situations. Indeed, in the American-made situations, nearly 90% of Americans
showed self-enhancing patterns. In contrast, the Japanese showed an
equally strong bias in the opposite direction (self-criticism). Again this bias
was more pronounced when the Japanese were responding to Japanesemade situations, with nearly 90% of Japanese showing self-criticizing patterns. Finally, Japanese sojourners in the United States showed a pattern
that fell in between. The fact that culture-typical bias is most pronounced
in culturally matched situations suggests that psychological biases are not
purely psychological, but are likely to be situated and afforded by ways in
which social situations are collectively constructed and made meaningful.
3. Neural Evidence
Although a body of evidence showed the presence of cultural variation on
pursuing self-interest (self-enhancing motivation), it fell short of identifying
the nature of this motivation. This was mostly because available evidence on
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cultural difference in self-enhancing and self-criticizing motivation is based
exclusively on self-reports. It could be argued that these psychological biases
are no more than a deliberate self-presentation in normatively expected
directions of either showing the self in a more positive, optimistic fashion
(self-enhancement) or showing the self in a more cautious, pessimistic fashion (self-criticism). However, self-enhancing motivation might have a deeper
neurophysiological root. One way to address this issue is to use automatic
neural measures that are unlikely to be affected by self-presentational concerns. If European Americans show self-enhancing motivation and if Asians
show attenuated self-enhancing effect even in spontaneous neural activity,
this cultural variation would be hard to interpret with self-presentation strategy alone.
In an initial effort in this direction, Kitayama and Park (2014) had
European American and Asian participants perform a simple cognitive task
and measured error-related negativity (ERN). The goal was to see if the
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magnitude of ERN would be greater if individuals performed the task for the
self or for a friend. As noted earlier, ERN (a negative deflection of brain waves
that occurs contingently on commission of an error in a speeded cognitive
task) is known to increase in magnitude when more is at stake on performance of the task. Thus, if individuals automatically or unconsciously care
more when they make mistakes for the self-related task, this motivational
difference should be reflected in the magnitude of ERN. The participants
were told that by performing the cognitive task both accurately and quickly,
they would be able to earn points. The points earned during some blocks of
the experiments would be exchanged for a gift for themselves. Those earned
during the remaining blocks would be exchanged for a gift that would be sent
to a close friend.
After the experiment, participants reported that they had worked just
as hard for their friends as they did for themselves. However, the pattern
observed in ERN showed a very different story for European Americans.
For these individuals, ERN was significantly greater when they tried to earn
points for themselves than when they did so for a friend (Figure 2-9A). Thus,
European Americans show a robust self-enhancing pattern. Conceptually
replicating earlier behavioral cross-cultural findings, there was no such selfenhancing pattern for Asians (Figure 2-9B). The finding that the self-centric
effect was absent among Asian samples shows that the absence of self-serving bias among Asians is not due to the self-presentation strategy alone.
Another recent study provides neural evidence for both strong optimism
among European Americans and equally strong pessimism among Asians
(Hitokoto et al., 2014). Participants played a series of gambles. In each gamble, they chose between two options, one of which would offer a gain of certain amount of points and the other of which would entail a loss of the same
amount of points. The outcome was determined randomly so that the odds of
gain (or loss) were 50%. One second after the choice, feedback was provided
on the outcome of the gamble. In a gamble task like this, it is common to
observe a negative deflection of ERPs, approximately 270 msec post-feedback,
around the froto-central electrode upon loss feedback (called feedback-related
negativity or FRN) (Gehring, 2002). This is especially the case when the likelihood of gain is set high so that the loss is unexpected. Thus, FRN indicates
a detection of negative reward prediction errors. Recent research indicates,
however, that a positive deflection of ERPs is observed around the same
region upon feedback of win especially when the likelihood of win is set to be
low so that the win is unexpected (Walsh & Anderson, 2012). This ERP signal
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is called feedback-related positivity (FRP). FRP indicates a detection of positive reward prediction errors.
In the Hitokoto et al. study, the objective likelihood of gain/loss was set at
50%. Thus, with no psychological bias to either optimism or pessimism, both
FRN (the response to loss) and FRP (the response to gain) may be expected to
be equal. If, however, people are generally optimistic so that they anticipate
gain more than loss, then FRN should be greater than FRP. Conversely, if
people are generally pessimistic so that they anticipate loss more than gain,
then FRP should be greater than FRN. The cross-cultural behavioral evidence
discussed previously (Kitayama et al., 1997) suggests that there should be a
systematic cultural difference. The Hitokoto et al. study confirmed this prediction. For European Americans, FRN was quite strong, but FRP was barely
observed. Thus, they appear to have an optimism that clearly was illustory
(because the objective odds for gain were 50%) (Taylor & Brown, 1988). In
contrast, for Asians, FRP was reliable, but FRN was not. Thus, they clearly
had a pessimism that was equally illusory.
4. Mediation by Self-Construal
Could self-enhancing effects be predicted by independent (versus interdependent) self-construal? In the aforementioned ERN experiment, Kitayama and
Park (2014) tested this possibility and found that the increased ERN in the
self (versus friend) condition was negatively associated with interdependent
self-construal as assessed by the Singelis (1994) self-construal scale (Figure
2-9C). The neural marker of egocentric motivation was computed by subtracting the ERN in the self blocks from the ERN in the friend blocks. A mediation
analysis confirmed that the cultural difference in the ERN self-enhancing
effect was mediated by interdependent self-construal. The FRN/FRP indicator of optimism/pessimism in the Hitokoto et al. study did not correlate with
either independence or interdependence.

IV. CONCLUSIONS AND FUTURE DIRECTIONS
A. Accomplishment So Far
Several years ago, when Chiao and Ambady (2007) published an article on
cultural neuroscience in the Handbook of Cultural Psychology, the field hardly
existed. Since then, many scholars joined forces and have added meat to
the bones of the field. The accomplishment so far is substantial. Today cultural neuroscience is a young, active field of research informed by various
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neighboring disciplines of cognitive, social, and affective neuroscience; cultural, social, and developmental psychology; genetics; and evolutionary biology. This emerging field is well described in a recent series of review articles
by Ambady (2012), Chiao and colleagues (2014), Kitayama & Uskul (2011),
Han and colleagues (2013), and Kim and Sasaki (2014). In this chapter, we
have added to these existing reviews by providing an overview of recent evidence for cultural variations in neural mechanisms within several domains
of psychological function. We have emphasized the lines of work we have conducted over the last several years, relating them to other relevant work that
has emerged over the same period of time.
From the current review, it is clear that many of the cultural differences that have been documented with behavioral measures can be found
just as clearly with neural indicators. Overall, evidence is consistent with the
hypothesis that whereas normative tasks available in Asian cultures emphasize interdependent self-construal and the holistic cognition that accompanies this construal, normative tasks available in European American cultures
emphasize independent self-construal and the more analytic cognition that
accompanies independent self-construal.
More specifically, in object perception, as compared to European
Americans, Asians are more holistic in attention. This basic pattern has been
shown with both fMRI (e.g., Guttchess et al., 2006) and ERPs (Kitayama &
Murata, 2013). Attention is more focused on a target for European Americans
than for Asians. Further, Asians attend more holistically to context, especially when the context does not fit well to the target. The same conclusion
extends to social domains, with initial neuroscience evidence pertaining to
both causal inference (Han et al., 2011a; Na & Kitayama, 2011) and the processing of verbal content versus vocal tone (Ishii et al., 2010).
Another area of burgeoning research concerns emotion regulation. One
important recent insight is cultural dependency on the effectiveness and
adaptiveness of expressive suppression as strategy for the regulation of emotion. As compared with European Americans, Asians are less threatened and
more challenged in trying to suppress their anger (Mauss & Butler, 2010);
moreover, they are more effective in downregulating their emotions (Murata
et al., 2013). Another important area of emotion research concerns social
anxiety. Behavioral work suggests that the vulnerability to social anxiety
might be greater for Asians than for European Americans (Okazaki et al.,
2002). This cultural difference has been extended with a neural indicator of
a threat posted by face cues (Hitokoto et al., 2014; Park & Kitayama, 2014).
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Finally, self-serving tendencies widely observed among European Americans
are often absent among Asians. Moreover, this cultural difference reflects
spontaneous and potentially automatic components of processing self- versus other-relevant information (Kitayama & Park, 2014).
In many of these cases, the tested neural responses are hardly controllable. Hence it is likely that the observed cultural differences reflect
well-automatized neural or psychological processing bias or structure. These
cultural differences therefore can be observed in very early stages of information processing, as shown by studies using time-sensitive ERP measures. This
emerging evidence is consistent with the hypothesis that cultural differences
result from plastic changes in the brain caused by active repeated engagement
in cultural tasks (see Figure 2-1).

1

B. Future Directions
1. Broadening the Scope of the Field
Future work should extend the scope of this field and cover other
population-based variations in ecology, socioeconomic status, and additional
variables so as to achieve a better understanding of how sociocultural contexts might influence neural mechanisms.
First, socioeconomic status or social class will be one major focus in the
future (Hackman, Farah, & Meaney, 2010; Kraus, Piff, Mendoza-Denton,
Rheinschmidt, & Keltner, 2012; Stephens & Markus, 2014). The availability
of tangible economic and symbolic resources or the relative shortage thereof
determines high versus low social class. Defined this way, social class is a
universal phenomenon. Because one significant contributor to individualism
is wealth (Inglehart & Baker, 2000), high social class may be associated with
greater individualism (Kraus et al., 2010). Indeed, neural evidence to that
effect already exists (Varnum, Na, Murata, & Kitayama, 2012). However, as
noted earlier in the discussion of emotion regulation (see Figure 2-5), social
class is multifaceted; as a consequence, it can have more nuanced interfacing
with traditional culture. For example, the cultural meaning of having a high
or low social class might prove to be different depending on overarching values of culture favoring equality or hierarchy.
Second, the focus of the current literature on European Americans and
East Asians or Asian Americans in some of the top universities in both Asia and
the United States is one significant shortcoming of psychological work. It may
well be the case that the dimension of independence and interdependence as
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formulated in the current literature is most readily applicable to comparisons
between European Americans and Asians. Additional research is required to
explore, say, Latinos or Middle Easterners. The African continent has continued to be outside of the current map in psychology, including cultural neuroscience. This must be corrected.
Third, the same plea for expansion of the scope of the field can be made
domestically for North Americans as well. Virtually all work in mainstream
psychology, including cognitive or affective neuroscience, has focused almost
exclusively on White Americans. What about African Americans, Native
Americans, or Hispanics? These minority groups are oppressed and subordinated for a variety of unique, historically contingent reasons. It is important
to address the neural consequences of this oppression and possible historical contingencies in understanding the effects of historical oppression. Most
likely, the construal of the self as independent or interdependent will continue to be relevant in the analysis of this issue but will surely be not sufficient to cover the range of issues inherent in historically unique forms of
oppression.
2. Mechanisms of Cultural Acquisition
Simultaneously with the effort to broaden the scope of the field on the
three fronts discussed previously, it will be increasingly important to
sharpen our understanding of cultural acquisition. So far, in both cultural psychology and cultural neuroscience, it is assumed that culture is
acquired through some mechanisms of learning. In line with this general assumption of the field, our model (see Figure 2-1) also hypothesizes
that culture is acquired through active, repeated engagement in cultural
tasks. One promising direction of future work would be to address specific mechanisms involved in cultural acquisition. There are many aspects
in culture and, depending on which aspects of culture are under discussion, different mechanisms might be involved in the acquisition of culture.
For example, cultural norms may be acquired through incentive learning
(Kitayama et al., 2014). That is, behaviors that conform to certain cultural
rules may be reinforced and thus more likely to be acquired, whereas those
that go against such rules may be punished and thus may be dropped out.
It is also possible that certain simple behavioral patterns are acquired
through imitation (Losin, Iacoboni, Martin, Cross, & Dapretto, 2012). Still
other aspects of culture may be acquired through motivated learning. For
example, people may be motivated to endorse certain ideological views
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of culture so as to reduce ontological anxiety (Greenberg, Solomon, &
Pyszczynski, 1997).
One promising avenue of research is to use genetic information to test
specific hypotheses on the mechanisms of cultural acquisition. We may theorize that depending on the specific mechanisms involved in cultural acquisition, different neurotransmitter systems are involved; thus certain relevant
genetic polymorphisms are likely to influence the degree to which culture is
acquired. To begin, as suggested by Kitayama and colleagues (2014), cultural
norms and beliefs may be acquired through incentive learning. It may then
be expected that genes of the dopaminergic system will be involved in cultural acquisition. Genetic polymorphisms that foster greater dopamine signaling capacity and thus enhanced reward processing and executive function
(certain allelic variants of the dopamine receptor gene, DRD4) may facilitate
cultural acquisition. If so, cultural difference in self-construal may be more
pronounced for carriers of DRD4 variants that are linked to high (versus low)
dopamine signaling. In a recent study, Kitayama et al. (2014) administered
scales measuring independent versus interdependent self-construals and
found that European Americans are in fact more independent and less interdependent as compared with Asians. Importantly, this cultural difference
was evident only for European Americans and Asians who carried variants of
DRD4 linked to increased dopamine signaling.
There are other types of genes that may also facilitate cultural acquisition. For example, to the extent that certain oxytocin genes increase sensitivity to interpersonal cues, carriers of those genes may be more likely
to act in accordance with relational expectations of the culture (Kim et
al., 2010). Moreover, certain polymorphisms of the serotonin transporter
gene (5HTTLPR) are involved in negative emotional reactivity (Canli &
Lesch, 2007; Hariri, 2009; Carver, Johnson, & Joormann, 2008), and these
genes may motivate the endorsement of cultural values by way of managing
negative emotional arousal (e.g., anxiety). These possibilities must be further
addressed in future work (Kim & Sasaki, 2014).
3. Concluding Thought
In conclusion, the research summarized here illustrates the promise of cultural neuroscience. Engagement in the cultural world leads to changes in
the functional connectivity and structure of the brain. Culture therefore
is embrained. It is also clear, however, that the brain is a preeminently biological organ that has evolved and continues to evolve through genetic and
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epigenetic selection mechanisms. Indeed, recent evidence based on sequencing of the entire human genomes suggests that the pace of this genetic and
epigenetic selection process has accelerated over the last 10,000 years,
ever since major, large-scale cultures emerged and took hold (Hawks et al.,
2007), thus strongly implying an abundance of gene-by-culture coevolutionary processes.
The neural evidence discussed in this chapter must be understood and
appreciated within this broad theoretical context. The same applies to the
gene-by-culture interaction findings discussed above (e.g., Kitayama et al.,
2014). Although genes never determine behavior or cultural forms, they may
still loosely constrain such behaviors and cultural forms, making some easier
to emerge and be maintained while making others more difficult to sustain.
The resulting cultural forms, in turn, constantly influence the selection of
various gene variants. Much has yet to be learned on this topic. Nevertheless,
the very fact that the brain (a preeminently biological organ) is the key site
in which culture is stored makes it clear that it will be impossible to carry
out the study of culture without reference to genetic and epigenetic selection mechanisms. In our assessment, the field of cultural neuroscience offers
the potential of advancing a broad intellectual agenda that integrates information about sociocultural conditions and factors and information about
evolutionary and biological mechanisms, with the brain as the key interface
between them. We hope that by realizing this potential, we can achieve a
novel, comprehensive, enhanced level of theoretical understanding of what
it means to be human.
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