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1
THE “NATURE” OF PREJUDICE

What Neuroscience has to Offer to
the Study of Intergroup Relations

Daan Scheepers, Naomi Ellemers, and Belle Derks

Introduction

Since the early 2000s, scholars with an interest in prejudice and intergroup rela-
tions have enthusiastically started to incorporate neuroscientific measures in 
their work (Amodio, 2008; Blascovich, Mendes, & Seery, 2002; Derks, Inzlicht,
& Kang, 2008; Prentice & Eberhardt, 2008; Harris & Fiske, 2006; Lieberman,
2007; Van Bavel & Cunningham, 2011). What began as a small set of isolated
efforts by a daring few has flourished into a vibrant area of research that has yielded
exciting results, surprising conclusions, and intriguing possibilities for further
examination. This development has raised curiosity among other scholars with an
interest in adopting similar procedures to enhance and develop their own work.
Unfortunately, however, it is not so easy to gain a clear picture of advances that
have been made in this area of research during the last decade. Due to the rapid
developments in this area, much of the empirical work is relatively recent and is
published in a broad range of outlets, mostly as reports of separate studies addressing
specific research questions. As a result, the broader picture painted by these separate
findings and research lines is not always obvious, especially for those not (yet)
familiar with the use of neuroscientific techniques.

The present volume aims to cater for those who seek an overview of what can
be learned about prejudice and intergroup relations by the introduction of
neuroscientific measures. At the same time, the work collected in this volume not
only addresses the substantive advancements that have been made in this area of
research, but also provides an introduction to the different methodologies that have
been developed in this field, the types of questions each may help to address, and
the types of challenges researchers face when building a bridge between social
psychology and neuroscience.



This chapter first introduces the psychology of prejudice and aims to make a
case for how neuroscience and psychophysiological measures might help to deal
with some key current issues in this domain of research. We then present a general
historic overview of the neuroscience of prejudice, followed by a more specific
discussion of how we think this approach has led to new measures, new questions,
new answers, but also new challenges for researchers trying to incorporate neuro-
science methodology in their work. We conclude this chapter with an overview
of the current volume.

Why Examine Prejudice—Still?

Prejudice denotes the tendency to evaluate or judge people negatively before we
know them, merely because of their membership in a particular group or social
category— based, for instance, on race, gender, or religion (Dovidio, Esses, Glick,
& Hewstone, 2010; Nelson, 2009; Stangor, 2000). Two core characteristics of
prejudice are its pervasiveness and its complexity. Prejudice is pervasive in the sense
that it is of all times, is present in all cultures, and is directed toward all kinds of
different groups in society. Prejudice is complex in that it involves explanatory
factors at intrapersonal (e.g., biological), interpersonal, intergroup, and cultural
levels. However, as we will argue below, it is precisely because of the pervasiveness
and complexity of prejudice that more research is needed in this area, and why
neuroscience and psychophysiological approaches seem to be particularly needed
to shed light on some of the emerging core issues.

Initial analyses of prejudice sought to understand the phenomenon as stemming
from a pathological personality (e.g., Adorno, Frenkel-Brunswik, Levinson, &
Sanford, 1950), or as reflecting locally accepted lay explanations (e.g., “racial
inferiority”) for differences between specific groups in society (Pettigrew, 1958).
In his landmark book, The Nature of Prejudice, Gordon Allport (1958) took a
different approach; he explained prejudice as a logical by-product of the categorical
thinking that people normally use to deal with complex information (see also
Tajfel, 1978). Thus, Allport pointed out that prejudice essentially is a natural
phenomenon, and went even as far as to argue that humans are “bundles of
prejudice” (Allport, 1958, p. 4). Allport’s early ideas resonate in our current under-
standing of social cognition, as category-based information is seen to play an
important role in the perception and evaluation of specific individuals (Fiske &
Neuberg, 1990; Macrae & Bodenhausen, 2001; Nelson, 2009).

A Google Scholar search with the terms “psychology” and “prejudice” yields
245,000 hits to scholarly publications on this topic. Surely this suggests that by
now we should know all there is to be known about this topic? Indeed, since the
late 1970s, theorists and researchers have made great progress in uncovering 
the psychological mechanisms that lie at the root of prejudice (Bargh, 1999;
Bodenhausen & Macrae, 1998; Devine, 1989; Fiske, 2000), and have specified the
prejudicial views that are held against different groups and how these can be
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measured (e.g., sexism, ageism, racism, nationalism; see Dovidio, Glick, & Rudman,
2005; Swim & Stangor, 1998). Other researchers have examined the motivational
basis for prejudice (Abrams & Hogg, 1988; Fein & Spencer, 1997; Tajfel & Turner,
1979) and charted the different emotions involved in intergroup discrimination
(Cottrell & Neuberg, 2005; Smith & Mackie, 2010). Additional efforts have focused
on understanding how prejudice affects relations between individuals and groups in
society (Brown, 2010; Levin & Van Laar, 2006; Shelton, Richeson, & Vorauer,
2006); and how the effects of prejudice can be reduced—for instance, through
intergroup contact (Pettigrew & Tropp, 2008), or the creation of a common group
identity (Gaertner & Dovidio, 2000).

All these efforts have led to the accumulation of evidence for the ubiquitous
presence of prejudicial views across different societies and pertaining to different
groups, which is in line with Allport’s original conception of prejudice as a fact of
life. This realization in turn has inspired social norms, policy guidelines, and formal
legislation aiming to counteract the discriminatory implications of prejudicial
thinking in terms of unequal outcomes. However, if we take seriously the charac-
terization of prejudice as a natural human phenomenon, such external measures
can hardly be expected to have an impact upon the emergence of prejudice itself.
Indeed, one of the pernicious effects of societal shifts toward the ideal of equal
treatment is that these did not eradicate prejudicial thinking; prejudice simply went
underground instead (Dovidio & Gaertner, 1986). Admittedly, due to social norms
and the desire to communicate in politically correct ways, “modern” expressions
of sexism or racism are more masked and subtle (Dovidio & Gaertner, 1996).
While this causes such communications to be less easily recognized as prejudicial,
the endorsement of these views nevertheless co-varies with more blatant forms of
discrimination (Dovidio & Gaertner, 1986). Perhaps more importantly, targets of
prejudice tend to suffer just as much, if not more, from exposure to such modern
prejudicial views, in part because of the more subtle and veiled nature. Instead of
protesting against unequal treatment, they tend to lose self-confidence, start
underperforming on important tasks, or slowly disengage from domains that might
help them to improve their position in society (Ryan & Branscombe, in press).

Thus, research to date has yielded some highly intriguing (and to an extent
disturbing) conclusions. Even if people are aware that they should not hold
prejudicial views, or actively try to avoid thinking in these ways, they cannot
escape the impact of categorical thinking as a basic cognitive shortcut in social
evaluations (Bargh, 1999; Devine, 1989; Dovidio & Gaertner, 1996). Working on
the assumption that prejudice cannot simply be evaded through deliberate decision
making is the only way forward. However, it is precisely because of the changing
(i.e., more subtle) appearance of prejudice— as well as an increased concern with
appearing unprejudiced—that less reactive and more implicit measures of prejudice
should be employed in order to move this field of research forward. As will
become clear below, and in the chapters to follow, neuroscientific and psycho-
physiological methods form a valuable class of measures that can deal with the
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difficulty in measuring (subtle) prejudice. As such, these new methods may prove
to be crucial in finding ways to reduce the expression of prejudice and its
pernicious effects on those targeted by prejudice.

Apart from being pervasive, prejudice is also complex. Recent work in this area
consistently points to the multi-layered nature of prejudice, involving the complex
interplay between processes at the intrapersonal level (biology, affect [feeling],
cognition), the interpersonal level (social judgment, dyadic interactions), the
intergroup level (intergroup conflict, social norms), and the cultural level (political
ideals, moral values). Of course, in a given situation, not all these processes at all
these different levels may be equally important. Nevertheless, prejudice by
definition always involves both (intra-)individual as well as social explanatory
factors, if only because universal responses to situational contexts or task demands
tend to be modified by social concerns having to do with self-presentation, self-
protection, and social and cultural norms. Approaching each aspect one at a time—
or opting to focus one’s efforts on either one of the endpoints of a biology–culture
continuum—impedes a full and complete understanding of these issues (Cacioppo,
2002).

The complexity of prejudice as a phenomenon that connects different levels of
analysis also explains why we still do not know all there is to know about it. Recent
developments in psychological research have opened up novel ways to study and
understand the biological underpinnings of the processes involved at different 
levels (Amodio, 2008; Blascovich et al., 2002; Harris & Fiske, 2006; Van Bavel &
Cunningham, 2011). Connecting these very basic individual factors to their social
implications provides us with a new and exciting perspective that helps elucidate
the role of prejudice as a factor in intergroup relations.

In summary, both the pervasiveness of prejudice, as well as its complexity explain
why there is still a lot to discover about this important phenomenon. The
pervasiveness of prejudice—and more, in particular, the fact that its appearance has
changed into more subtle forms—motivates the need for more subtle and implicit
measures (Dovidio & Gaertner, 1996). The complexity of prejudice illustrates the
need to connect different levels of analysis (Cacioppo, 2002) and capitalize on the
new insights that can be gained with the social neuroscience approach. The
combination of these two features (connecting levels; and offering new, more
subtle methodological tools) is precisely what the social neuroscience of prejudice
is all about.

The Social Neuroscience of Prejudice

Recently, researchers have begun to address the “nature” of prejudice in a more
literal way by exploring the biological and physiological basis of this important
phenomenon (Prentice & Eberhardt, 2008). This was inspired at least in part by
the realization that more traditional research tools—such as interviews, self-
reported attitudes, and behavioral observations—only allow for the examination
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of more overt and explicit indicators of prejudice. Indeed, prejudicial expecta-
tions—more than other attitudes—are subject to (changing) social norms and
desired self-views (e.g., appearing unbiased). This is why it was clear that additional
measures were needed to gain a more complete understanding of the psychological
processes underlying these overt responses. In particular, the interplay between
self-presentational concerns on the one hand and the (in)ability to control or
suppress prejudice on the other hand became a topic of interest in this field over
the last decade. This has led to the development of various implicit cognitive
measures, collaboration with cognitive scientists, and the adaptation of some of
their standard measures for this purpose. In order to measure people’s implicit
intergroup bias, their motivation and ability to control this bias, and the cognitive
depletion this causes, prejudice researchers are now using cognitive tasks like the
implicit association task, the primed lexical decision task, the flankers task, and the
Stroop task (e.g., Bartholow & Dickter, 2008; Dovidio, Kawakami, & Gaertner,
2002; Fazio, Sanbonmatsu, Powell, & Kardes, 1986; Greenwald, McGhee, &
Schwartz, 1998).

As a relatively recent outcome of this broader development, researchers of
prejudice and intergroup relations have also come to represent a substantial and
promising strand in the emerging field of social neuroscience (Cacioppo, Visser,
& Pickitt, 2005; Lieberman, 2007). Since the early 2000s, researchers with an
interest in these topics have introduced methods like electroencephalography
(EEG) and brain imaging techniques (fMRI) to address pre-conscious cognitive
and emotional processes related to stereotyping and prejudice (Amodio et al., 2004;
Ito & Urland, 2003), and to explain relations between different groups in society
(Harris & Fiske, 2006). In addition, efforts have been made to establish how neuro-
endocrine measures (e.g., cortisol) can be employed to examine threat arising from
the devaluation of one’s group (Matheson & Cole, 2004; Mendes, Chapter 16 in
this volume). Cardiovascular measures (electrocardiography, blood pressure,
impedance cardiography) have become available to assess emotional and motiva-
tional states such as threat during inter-ethnic interactions (Mendes, Blascovich,
Lickel, & Hunter, 2002) with indicators that also have important implications for
psychological and physical well-being (Blascovich, 2008; Blascovich, Spencer,
Quinn, & Steele, 2001). The added value of these indicators is clear, because they
provide a truly novel perspective on the multi-layered nature of prejudice and its
implications for social behavior. Indeed, the contribution that social neuroscience
has to offer is of particular benefit for scientists with an interest in prejudice, as the
questions they examine speak directly to the interplay between self-presentational
concerns guiding overt responses on the one hand, and more automatically
occurring or implicit biological processes on the other.

In view of the substantial investment in terms of time and resources that is
needed to adapt these complex methodologies for the study of prejudice and
intergroup relations, most researchers in this novel area of social neuroscience
began their efforts by focusing on one specific type of methodology. The
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introduction of neuroscientific methods into this area of research is particularly
challenging, because there is no natural match between the rich and complex social
phenomena in the psychology of prejudice, and the reduced experimental condi-
tions and controlled task settings required for the use of neuroscientific method-
ologies. It is therefore not surprising that initial efforts were primarily directed at
examining whether such methods could even be used as indicators for relevant
responses in this area of research (Blascovich et al., 2002; Guglielmi, 1999; Hart
et al., 2000; Harris & Fiske, 2006; Ito & Urland, 2003; Phelps et al., 2000; Vrana
& Rollock, 1998; Wheeler & Fiske, 2005). This caused researchers to seek out
and discuss their efforts mostly with researchers who were familiar with this type
of methodology (e.g., cognitive psychologists, biological psychologists) to help
them develop suitable tools, rather than with those working on the same
theoretical questions or societal problems. Even though the goals of this early work
may seem limited in a sense in retrospect, at least compared to the modern social
neuroscientific approach (focusing on processes and mediation; see Amodio,
Chapter 9 in this volume, for a discussion of this shift), this pioneering work was
crucial and groundbreaking. The pioneering demonstrations of concrete possi-
bilities to assess responses to group-relevant information at a very direct physical
level—without research participants even being aware that they displayed these
responses—effectively opened up the neuroscientific toolbox for researchers of
prejudice and intergroup relations.

The initial work to find and develop suitable measures was followed up by studies
that considered physiological responses as potential mediators of more explicit
responses, with the main ambition being directly to connect responses displayed at
different levels of analysis (e.g., Richeson et al., 2003; see also chapters by Amodio
[9], by Bartholow [10], by Ito [2], and by Van Bavel, Xiao, & Hackel [6], in this
volume). Several researchers at this stage started to examine whether the physio-
logical responses they assessed could be conceived as indicating the psychological
process through which situational factors eventually impact upon overt behavior.
Representative questions were, for instance, whether physiological stress responses
to out-group representatives can explain hostile behavior toward them (Bijleveld,
Scheepers, & Ellemers, 2012); or whether the observation of increased amygdala
activity predicts displays of implicit or explicit bias against out-group members (Hart
et al., 2000; Phelps et al., 2000). This type of work also revealed that it is often not
so easy to establish direct empirical evidence for such relations—for discussions of
this issue, see chapters by Major & Kunstman (17), by Mendes (16), by Scheepers
(13), by Derks (3), and by Ito (2) in this volume. Although physiological and behav-
ioral processes related to prejudice should theoretically be related to each other—
and even if this actually is the case—they occur and need to be assessed at different
levels of analysis, each of the processes requiring a different research approach. This
is an issue we will return to below, under the heading “New Challenges.”

Apart from demonstrating mediating processes for important intergroup
phenomena, another development in the emerging neuroscience of prejudice
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concerns the demonstration that these processes themselves can also be moderated
by the social context. That is, while initially it was mainly assumed that these more
basic processes (e.g., amygdala activity as a marker of prejudice, or specific event-
related brain potential [ERP] components as markers of categorization) were
generic and stable, more recently it has become clear that these processes in
themselves vary as a function of, for example, the salience of social identity, or the
presence of threat (see chapters by Derks [3], by Van Bavel et al. [6], and by Gutsell
& Inzlicht [15] in this volume).

During the last decade, work in this area evolved very rapidly, causing
researchers to integrate and combine neuroscientific measures with behavioral,
cognitive, and self-report measures, and to develop the more detailed knowledge
about neuroscientific processes that also gives rise to new research questions. In
the next sections, we provide a brief overview of these developments, to elucidate
how the introduction of neuroscientific measures in research on prejudice and
intergroup relations provides a different perspective that gives rise to novel measures,
as well as novel questions that can yield novel answers. Before concluding the chapter
with an overview of the current volume, we also point to some of the novel
challenges that researchers face when integrating psychophysiological or neuro-
science measures in their work.

Novel Measures

As indicated above, physiological measures can be used as additional and relatively
unobtrusive indicators of psychological processes of interest, like prejudice (see
Guglielmi, 1999, for an overview). When used this way, the main aim is to find
ways to establish whether and how evidence for the operation of specific
psychological processes can be obtained at a physiological level. For instance,
although the hypothesis that stigma elicits threat responses during interactions
between stigmatized and non-stigmatized individuals had already been proposed
in the pioneering work by Goffman in the early 1960s (1963), it was not until the
beginning of the 21st century that this idea was directly put to the test. That is, by
applying the cardiovascular indices described by the biopsychosocial model (cardiac
output, total peripheral resistance), Blascovich et al. (2002) revealed that inter-
actions between stigmatized and non-stigmatized individuals elicit cardiovascular
patterns indicative of threat motivational states in both parties involved. Thus, the
introduction of cardiovascular measures indicating threat opened up new oppor-
tunities to assess directly, in an implicit way, psychological threat in relation to
inter-ethnic interactions and coping with discrimination and devaluation of one’s
social identity—see the chapters by Blascovich (12), by Chalabaev, Sarrazin, &
Brisswalter (8), by Major & Kunstman (17), by Mendes (16), by Mendoza-Denton
& Page-Gould (14), and by Scheepers (13) in this volume.

Likewise, emergent knowledge of how functional magnetic resonance imaging
(fMRI) indicates activation of specific brain areas raised the question of whether
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this might be used to examine the way we implicitly think of other groups and act
on these ideas. Specifically, efforts were made to uncover whether different brain
areas are involved in person perception, depending on whether people perceive
an in-group or an out-group member. For instance, initial work examined
whether the perception of African American faces would enhance amygdala
activity indicated in fMRI, which would be consistent with the notion that the
confrontation with out-group members raises negative emotions such as anxiety
and hostility (Cunningham et al., 2004; Hart et al., 2000; Phelps et al., 2000;
Wheeler & Fiske, 2005; see also Rotella & Richeson, Chapter 18 in this volume).
Similarly, the research by Fiske and colleagues (see Fiske, Ames, Cikara, & Harris,
Chapter 5 in this volume) has illustrated how activation in the medial prefrontal
cortex (MPFC), a primary area involved in social cognition and person perception,
varies as a function of the type of group to which a particular target belongs.
Furthermore, in particular, members of groups who are perceived as scoring low
on both warmth and competence (the homeless, drug addicts), are “dehumanized,”
meaning that they are denied unique human characteristics. The research by Fiske
and colleagues has shown that this can also be seen at a brain level, in the sense
that when one perceives members of such groups, this leads to lower activation in
the MPFC compared to encounters with members of more positively stereotyped
groups.

A third neuroscience method that has been used to examine prejudice concerns
measures of electrical activity in the brain in response to specific events with
electroencephalography (EEG)—so-called event-related brain potentials (ERPs).
For example, EEG measures of the processing of in-group and out-group members
have allowed for assessment of the degree to which faces of in-group and out-
group targets are processed differently within the first hundreds of milliseconds of
perception, thereby providing an online and pre-conscious indicator of social
categorization (see Ito, Chapter 2 in this volume; Ito & Urland, 2003; Ito, Urland,
Willadsen-Jensen, & Correll, 2005). The pioneering work by Ito and colleagues
has revealed that people distinguish between faces of different gender and race even
in the absence of explicit categorization goals, underlining the automatic nature
of categorization (see Ito, Chapter 2 in this volume for an overview). Moreover,
other researchers have used these ERP indicators to examine, for example, the
role of implicit categorization in the control of racial bias (Amodio, 2010), and the
effects of contextual manipulations such as social identity threat (Derks, Chapter
3 in this volume) and morality primes (Ellemers & Van Nunspeet, Chapter 11 in
this volume) on implicit social categorization. These and other ERP components
have been used to discern further among specific sub-processes involved in biased
responses such as early social categorization, evaluative categorization, response
monitoring, and control of biased responses, which are all relevant aspects of
prejudice, but impossible to distill from just a reaction time—see chapters by
Amodio (9), by Bartholow (10), by Derks (3), and by Ellemers and Van Nunspeet
(11) in this volume. Another example of the application of EEG measurements to
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questions in relation to prejudice concerns the work on motor resonance (“mental
mirroring” of the perceived movements of others) as an implicit indicator of
perspective taking, depending on whether in-group or out-group targets are
observed (Gutsell & Inzlicht, 2010; Chapter 15 in this volume).

From the discussion above, it also becomes clear that specific measures might
be particularly well-suited to address specific questions within the neuroscience of
prejudice. For example, whereas ERP measures may reveal how people attend to
information about others (e.g., the extent to which they categorize them), fMRI
indicates which specific brain areas are involved in person perception and prejudice
(e.g., amygdala versus MPFC). Cardiovascular measures are particularly well-suited
to measure threat (but also its motivational opposite, challenge; see below) during
actual intergroup interactions, or to examine how stigmatized individuals cope
with discrimination or identity threat. The current availability of a broad range of
measures—which are all covered in diverse chapters of this book—offers increasing
scope to triangulate specific response patterns or connect sequences of events
occurring at different stages or different levels (Ellemers & Van Nunspeet, Chapter
11 in this volume).

It is also important to note at this point, however, that through the development
of a neuroscience of prejudice, not only the measures, but also the manipulations
within prejudice research have moved to another level. That is, apart from
functioning as a dependent variable, neural and psychophysiological states have
also been used as an independent variable (i.e., starting point) in research on
prejudice. This work includes the administration of neuro-endocrine substances
(e.g., oxytocin) to test whether such interventions may have a direct impact upon
biological processes involved in intergroup discrimination (see De Dreu et al.,
2010; De Dreu, Chapter 4 in this volume). The work by De Dreu and colleagues
shows that administering oxytocin leads to strengthened in-group favoritism and,
under threatening conditions, also out-group derogation.

Another example of research where brain processes form the independent rather
than the dependent variable in the design is the work by Zárate on memory
consolidation, sleep, and person perception in terms of individuation (i.e., unique
personal characteristics) and stereotyping (see Zárate & Enge, Chapter 7 in this
volume). Applying a neural model about the influence of sleep on memory
consolidation, Zárate and colleagues have shown that more sleep leads to the
integration of more individuating information in the impression one forms about
a person. This research not only shows the creative (and low-tech/low-cost,
compared to e.g., fMRI) adaptation of a neurological model and paradigm to study
a social psychological question; it also illustrates how certain neural processes
(induced by sleep) can form the independent variable in a research design on
stereotyping.

The above examples all illustrate a prime methodological advantage of using
neuroscience or psychophysiological measures in research on prejudice; namely,
that such measures can more directly tap into crucial processes that are difficult or
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impossible to observe directly or to measure using self-reports. However, apart
from forming unobtrusive and direct indicators of psychological states, there are
additional advantages attached to the use of psychophysiological measures. For
example, certain neuroscience measures, like event-related brain potentials (ERPs)
can yield more specific information than traditional methodology, like reaction-
time measures. As indicated above, ERPs can draw a more accurate picture of how
prejudice unfolds, by allowing a distinction between different phases in infor-
mation processing, like categorization, evaluation, and control (see chapters by
Amodio [9], by Bartholow [10], by Derks [3], by Ellemers & Van Nunspeet [11],
and by Ito [2] in this volume). In addition, many neuroscientific and psycho-
physiological measures can be measured in an online and continuous fashion. For
example, cardiovascular indices of challenge and threat motivational states can be
measured continuously, making it possible to examine how threat develops during
inter-ethnic interactions (Blascovich, Chapter 12 in this volume), or how social
identity threat can be turned into challenge (Scheepers, Chapter 13 in this volume).

Apart from being able to measure implicit processes more directly and more
specifically, neuroscience measures can also provide invaluable information that
helps to interpret multi-interpretable or counterintuitive results found with self-
reports. One example of this is the work on attributional ambiguity, the phenomenon
where members of stigmatized groups are often uncertain whether performance
feedback they receive is based on their true performance or on their group mem-
bership—see chapters in this volume by Major and Kunstman (17), by Mendes
(16), and by Mendoza-Denton and Page-Gould (14). As a result of attributional
ambiguity, members of stigmatized groups do often show maintained levels of self-
esteem after negative feedback, although a classic question is whether this is due
to a defensive response (which suggests a state of threat); or due to successfully
disengaging from the situation and discounting the negative feedback to external
factors (which would be more in line with a state of challenge). Using cardio-
vascular measures of challenge and threat, Mendoza-Denton and Page-Gould
(Chapter 14) were able to interpret the pattern of self-reports and found evidence
for the latter discounting pattern by showing cardiovascular challenge responses
after receiving negative status feedback. In addition, Major and Kunstman (Chapter
17), went one step further to show that it may actually be positive feedback in
attributionally ambiguous situations that elicits the strongest threat response,
particularly in group members expecting others to behave in a way that is “politi-
cally correct.” This effect—at first sight somewhat counterintuitive—would have
been much more difficult to show in the absence of physiological measures, while
the interpretation in terms of attributional ambiguity would have been impossible
in the absence of self-report measures (self-esteem, suspicion, emotions).

While the previous example illustrates how a physiological measure can help
to interpret a self-report measure, self-report measures are also often used to inter-
pret the effects of a physiological measure, especially in the case of a less specific
physiological measure that relates to multiple psychological states (for a discussion,
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see Mendes, Chapter 16). For example, Chalabaev et al. (Chapter 8) describe
research on stereotypes in the context of task performance. In the context of
negative stereotypes about the out-group, Chalabaev and colleagues report
reductions in heart rate variability, which is indicative of lowered parasympathetic
arousal. However, by means of self-report measures, they were able further to
interpret this effect in terms of more effort in the task, rather than in terms of the
down-regulation of negative affect (see Chalabaev et al., Chapter 8 in this volume
for details).

Raising Novel Questions that Yield Novel Answers

The availability of novel research paradigms and measures in turn elicited novel
questions. This happened at a very basic level, when social psychologists—as
novice users of neuroscientific methods—transformed and adapted existing
research paradigms, due to their interest in different questions, and their search for
different types of answers than the cognitive scientists who developed these tools.
That is, whereas cognitive scientists had mainly focused on the role of different
neural structures and processes in information processing, social neuroscientists
were also interested in examining the malleability of these effects by social
variables. Importantly, rather than demonstrating the lack of robustness in specific
findings, charting contextual variations in people’s neurophysiological response
patterns informs us of relevant moderating factors.

For example, the likelihood that people engage in social categorization when
presented with in-group and out-group stimuli is not as automatic as previously
assumed, but depends on the social identity that is salient and the extent to which
this identity is under threat (Derks, Chapter 3 in this volume). More specifically,
the work by Derks showed that social categorization in in-group and out-
group members, as measured by ERPs, increased when the in-group was under
threat.

Another example is the work by Van Bavel et al. (Chapter 6 in this volume)
who have shown that seemingly universal neural responses (such as activation of
the amygdala when perceiving out-group members, or activation of the fusiform
face area [FFA] when viewing faces) are moderated by the social identity that is
salient at a given moment. More precisely, Van Bavel and colleagues showed that
a relatively simple categorization in an artificial (i.e., minimal) group overrode the
assumed automatic activation of the amygdala after perceiving racial in-group
versus out-group members. A similar moderation by social identity was also shown
for (increased) activation of the FFA after seeing racial in-group members. In this
way, addressing a different part of the variance (due to the social context) in
people’s responses not only provides a more complete picture of the processes at
work, but also offers scope for the development of contextual interventions that
may target very basic psychological mechanisms relevant to the reduction of
intergroup conflict or the achievement of social change.
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Another example of the way in which neuroscience can add to building of
social psychological theory concerns how new insights gained by measuring the
antecedents and consequences of prejudice on a different level sometimes speak
against current theories. This is the case, for instance, with theories on the regu-
lation of implicit bias (see Amodio, Chapter 9; Bartholow, Chapter 10). It has
traditionally been assumed that stereotypic knowledge is triggered automatically,
and that only people who are subsequently motivated and able deliberately to
control their biased expressions are able to override these responses (Devine, 1989;
Monteith, 1993). However, research on the neural bases of prejudice control has
challenged this perspective. Data show that non-deliberate processes are involved
in detecting the need for control when stereotypes are triggered—just like 
the process of stereotype activation itself (Amodio, 2008; Bartholow & Dickter,
2008; see also Amodio, Chapter 9; and Bartholow, Chapter 10). Moreover, brain
structures that are implicated in the regulation of bias such as structures in the
frontal cortex show little direct connection with structures that are involved in
automatic bias such as the amygdala. This speaks against the idea that the activation
of automatic associations is overruled by the activation of brain structures that 
are responsible for control. Thus, the inclusion of a neural indicator of control led
to the conclusion that prejudice regulation occurs non-consciously. Instead of
deliberately down-regulating activated stereotypes, those who try to be unbiased
detect the need to regulate their responses from the outset. Indeed, the recognition
that prejudice regulation can function in this way also explains why some people
(e.g., those that have a high intrinsic motivation to be unbiased) are better at
overcoming implicit bias than others (Amodio, Devine, & Harmon-Jones, 2008).
In summary, this work provides more specificity about the entire process through
which stereotyping and prejudice unfold, a specificity that could not have been
obtained by means of traditional methodology (e.g., a reaction time).

Another case in point relates to work showing that people who do not belong
to our in-group seem less similar to us and receive less empathy. Although this
finding has been repeatedly shown using affective and behavioral measures (e.g.,
Van der Schalk et al., 2011), recent social neuroscience work tells us more about
why this is the case. One of the chapters in this book (Gutsell & Inzlicht, Chapter
15) presents a research program in which a neural indicator of mirror neuron
activity when perceiving other individuals performing simple motor tasks is
measured. Here it is shown that when we watch out-group members, we are less
likely to mirror their actions than when we watch in-group members. Moreover,
this tendency to mirror in-group but not out-group members is moderated by
individual differences in racial bias, as well as instructions to take the perspective
of out-group members. Thus, this research shows, once more, a more precise
process that lies at the basis of prejudice and related intergroup phenomena, which
could not have been identified without the aid of neuroscience methodology.

Another demonstration of how neuroscience methodology can shed light on
the precise process though which intergroup behavior unfolds is formed by the
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work by Richeson on the ego-depleting character of intergroup contact (Richeson
et al., 2003; see also Rotella & Richeson, Chapter 18 in this volume). In previous
research, Richeson and colleagues had shown that after contact with a member of
a racial minority group, members of the majority group (in particular, those who
were relatively high in prejudice) show signs of ego depletion, as indicated by
impaired performance on a Stroop task. Using fMRI, Richeson et al. (2003) were
able to test two competing explanations for the effect (controlling prejudice during
the interaction versus anxiety) against each other. By showing that the depleting
effect of intergroup contact correlated with activation in the dorsolateral prefrontal
cortex (which is implied in executive control), Richeson and her colleagues could
champion the “controlling bias” explanation over the “negative emotions”
explanation for ego depletion after intergroup contact.

Further development of new theory was inspired by the work that was initially
motivated by the aim to measure threats to (social) identity in a more unambiguous
and unobtrusive way using cardiovascular measures (Blascovich et al., 2002; see
also chapters in this volume by Blascovich [12], by Major & Kunstman [17], by
Mendes [16], by Mendoza-Denton & Page-Gould [14], and by Scheepers [13]).
This work clearly revealed that threats to the value of one’s group (social identity
threats) are experienced as negative psychological threats that people are motivated
to cope with. However, it also raised further questions: for instance, the question
whether discrimination or negative feedback about one’s group always leads to
threat; or whether it can also, under particular circumstances, lead to challenge.
As discussed by Scheepers (Chapter 13), it seems unlikely that all the different
responses that members of low-status groups display in response to their thorny
position (stronger commitment to the group, collective action, protest) are
explained by threat. Indeed, the research by Scheepers showed that under
particular circumstances (e.g., when group status was unstable), members of low-
status groups (and in particular, those highly identified with the group) display a
cardiovascular response pattern indicative of a challenge motivational state.

In addition, the realization that cardiovascular measures can be used to identify
conditions that raise maladaptive stress responses opened up the possibility that
there are very real health risks associated with the cumulative experience of
psychological stress over time (e.g., due to biased treatment; see Blascovich et al.,
2001). As a result, recent work in this area has led to emergent knowledge of
endocrine and cardiovascular stress responses as risk factors for long-term physical
health (Major, Mendes, & Dovidio, in press). To the extent that stigma and social
exclusion have been documented as powerful causes of negative stress, this opens
up a whole new area of interdisciplinary research and interventions, relating
prejudice and intergroup relations to long-term health implications and early
mortality due to cardiovascular diseases. Further developing knowledge of the
different levels at which people may suffer from exposure to prejudice illustrates
one of the most dramatic and far-reaching implications of social inequality and
intergroup conflict.
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New Challenges

The examples above show that the inclusion of neuroscience methodology
substantially adds to the development and adjustment of theory concerning preju-
dice and intergroup relations. The insights gained from measuring how intergroup
dynamics relate to psychophysiological processes, and the opportunity to connect
social psychological theory to physiological concepts lead to important extensions
of current theory. Nevertheless, the findings of interest sometimes are quite
complex, while conducting neuroscience research also raises new challenges which
are not always easily resolved.

One of these challenges is that empirical work aiming to connect responses at
different levels directly (e.g., the neural or physiological level and the behavioral
level) often reveals mixed results. Attempts to reconcile these issues have uncovered
technical complexities that may impede researchers’ abilities directly to establish
evidence for such relations. For instance, the inclusion of multiple measures in a
single study may raise problems in and of itself. In a very basic sense, for instance,
requirements that optimize the reliability of physiological measures (e.g., fixating
the body, preventing hand or eye movements), interfere with the measurement of
other types of response (e.g., social interactions, task behavior). In a similar vein,
tailoring experimental procedures to capture responses most effectively at one level
may make them less suitable for the examination of the further implications of these
responses. For instance, asking participants to categorize multiple faces into in-group
versus out-group representatives precludes establishing a direct connection between
categorization responses and observations of non-verbal behavior that require
“richer” and more extended social interactions with the same target stimuli.
Likewise, procedures to assess ERP responses reliably (e.g., by averaging responses
over many trials) may extinguish task performance differences, which typically level
off after a certain number of trials due to learning effects.

Even though these complications emerge at a methodological level, sometimes
they tend to impede theoretical progress. For instance, the difficulties outlined
above may make it difficult, if not impossible, to establish empirical evidence
directly for the interrelation between different types of response (e.g., mediation
of behavior through neural or physiological states)—even if such relations do exist.
In the meantime, these efforts to understand how processes at different levels relate
to each other have raised the more basic question as to whether it is even realistic
to expect very complex and deliberate social behaviors (e.g., the tendency to
engage in collective action) to show a one-on-one relation with a single specific
physiological mediator (e.g., increased blood pressure as a result of social identity
threat). While very basic physiological responses are likely to relate to broader
motivations (such as the desire to change the status quo), in theory there is a range
of potentially relevant courses of action that people might follow to enact this
general motivation. Indeed, there are few grounds for assuming that basic bio-
logical stress responses should favor one specific behavioral strategy over another.
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Despite these challenges, it should be noted that researchers have been
extremely innovative and creative in developing and adapting paradigms to build
the bridge between neuroscience and the psychology of prejudice. Examples of
this include touching people while they are in an fMRI scanner as a way to
manipulate intergroup contact, or even simulating more elaborative intergroup
contact between two individuals lying in two scanners (see Rotella & Richeson,
Chapter 18). Another example concerns the research described by Mendes
(Chapter 16) in which real inter-ethnic interactions were studied by means of
cardiovascular indices that were measured using ambulatory equipment. As a result
of the basic electrical principles underlying cardiography, signal loss occurs when
there is actual physical contact between individuals who are attached to this
equipment. However, instead of treating this signal loss as an artifact, Mendes and
her colleagues used it as an unobtrusive measure of physical contact (see Mendes,
Chapter 16, for details). These, and several of the other paradigms that are
described in the diverse chapters in this volume, show that the neuroscience of
prejudice has not just yielded new theory, but also has led to new, clever research
paradigms.

The Current Volume

The current volume celebrates the different ways in which neuroscience theory
and methodology have enriched social psychological research on prejudice, but it
also acknowledges the sometimes bumpy road leading to the bridge between these
two different worlds. Combining neuroscientific methods with more “classic” self-
reports or behavioral observations—instead of replacing them—offers a new way
to examine how responses to social situations unfold at different levels. Rather
than seeing neurocognitive measures as indicating people’s “true” response or
treating them primarily as process mediators of more overt behaviors, the
combination of different measures reveals the parallel involvement of multiple
systems, and points to the operation of recursive cycles in which people gradually
become aware of their bodily state or automatic cognitive responses, or try to
correct or suppress the implications of these immediate responses.

This book represents both the research and the personal stories behind this
research by top researchers in the field of the neuroscience of prejudice and
intergroup relations. By bringing together recent work in neuroscience in terms
of its contribution to a common theoretical theme, this volume provides a unique
overview of how different methods in social neuroscience can inform the
development of novel theory on psychological processes related to prejudice. By
asking the leading prejudice researchers from across the world who have carved
out this field to tell their personal stories, this book provides a more integrated
view on the specific benefits and limitations of each type of measure; illuminates
how standard paradigms in research on prejudice and intergroup relations can be
adapted for the use of neuroscientific methods; and helps to determine how
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different methodologies can complement each other and be combined to advance
current insights into the nature of prejudice.

This book covers the entire process of prejudice, from social categorization and
the development of in-group bias, to intergroup interactions and the impact of
discrimination on its targets, using a variety of neuroscientific and psychophys-
iological measures. In the first section on categorization and in-group favoritism, Ito
(Chapter 2) describes her pioneering work on ERPs as a way to measure social
categorization. Derks (Chapter 3) then presents work on how these neural
correlates of social categorization are influenced by social identity concerns like
level of social identification and social identity threat. In Chapter 4, De Dreu
focuses on the next step after categorization; namely, the development of in-group
favoritism, as a function of oxytocin secretion.

The second section of the book handles person perception and stereotyping. In
Chapter 5, Fiske et al. describe research on the stereotype content model, and
present fMRI evidence that extremely negative out-groups (low in competence,
low in warmth) are not even perceived as human; i.e., they are dehumanized. Van
Bavel et al. (Chapter 6) then review a line of fMRI research demonstrating how
social identity influences the neural correlates of group perception, even to such
an extent that the salience of a novel and “minimal” social category can override
the influence of racial in-group/out-group stimuli on amygdala and FFA
activation. The research by Zárate and Enge (Chapter 7) shows the influence of
memory consolidation through sleep on the use of individuating information in
impression formation. Finally, in Chapter 8, Chalabaev et al. apply measures of
heart rate variability to explain the performance-boosting influence that negative
out-group stereotypes can have (stereotype lift).

After the research on the neural correlates of categorization, and the develop-
ment of in-group bias and stereotyping, the third section addresses the ways in
which people can overcome implicit prejudice. Amodio (Chapter 9) describes research
showing how neuroscience methodology can be used to test different models
about the activation and control of bias against each other. Then Bartholow
(Chapter 10) presents ERP research on the different processes through which
people (aim to) control biased responses, and the way alcohol consumption disrupts
these processes. Finally, Ellemers and Van Nunspeet (Chapter 11) show how
morality concerns (versus competence concerns) further moderate these pre-
conscious control processes.

After learning about the development and expression of bias, in the fourth
section we turn to the target’s perspective and learn about the ways in which these
targets cope with prejudice and identity threat. As a first contribution to this section,
Blascovich (Chapter 12) presents the most recent description of the biopsycho-
social model of challenge and threat, a model describing cardiovascular markers of
these states which have repeatedly been used to study intergroup threat (this
includes Blascovich’s own research which is described in the chapter). Scheepers
(Chapter 13) then reviews a line of research applying these cardiovascular measures
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to examine threats to social identity, and how these threats can be turned into
challenges. Finally, in Chapter 14, Mendoza-Denton and Page-Gould apply
cardiovascular indices of challenge and threat to study attributional ambiguity, in
order to shed more light on the finding that members of stigmatized groups do
often show unharmed self-esteem after receiving negative feedback.

In the final section, we turn to intergroup interactions. Gutsell and Inzlicht
(Chapter 15) describe their research on motor resonance (“mental mirroring”) to
index perspective-taking in intergroup situations, as a first step in intergroup
behavior, including intergroup interactions. Mendes (Chapter 16) then addresses
diverse aspects of intergroup interactions (from the target, perceiver, and dyadic
points of view), using neuro-endocrine and cardiovascular measures, and with a
particular stress on meta-monitoring and over-correction behavior during such
interactions. Major and Kunstman (Chapter 17) then present research on
attributional ambiguity in targets of prejudice, and the role of suspicion in the (at
first sight counterintuitive) finding that members of stigmatized groups show
cardiovascular signs of threat after receiving positive feedback from members of
non-stigmatized groups. Finally, the research by Rotella and Richeson (Chapter
18) nicely “closes the circle” of the section (and the book) by showing (using
fMRI) how intergroup contact influences basic brain processes. In particular,
Rotella and Richeson shed light on the neural basis of the ego-depleting effects
of intergroup contact, and the development of (mis)trust as a function of perceived
group victimhood.

Conclusion

The substantial developments reviewed above make it easy to forget that use of a
neuroscientific perspective in research on prejudice and intergroup relations is 
still relatively new; and is, as yet, conducted by a relatively small group of active
researchers. Indeed, whereas many are aware of this work at least at some level,
and may speak about the progress that is being made with admiration, actually
adopting neuroscientific methods into one’s own research may pose a substantial
hurdle. The researchers who have contributed to this volume have been quite
candid in revealing some of the setbacks and difficulties they encountered when
they set their first steps on this path, and fairly consider the drawbacks as well as
the benefits of the methods they have used. This is not to discourage future
researchers from choosing a similar path. On the contrary, we strongly believe that
being aware beforehand of complications that may arise can only help other
researchers make a more informed decision about which methodologies to adopt
and why. The awareness that those who have achieved great successes with their
innovative work also experienced disappointment and frustration, and sometimes
had to invest many years of plain hard work to get to this stage, may provide solace
to other researchers in need of patience and persistence until they get to the stage
where their investment in the use of these complex methodologies starts to pay
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off. For those who ask themselves whether it is even worth trying, we think the
answer is a resounding yes, because of the truly novel perspective that opens up
when social psychological problems and research designs are combined with
neuroscientific questions and measures. As such, we hope that this book inspires
prejudice and intergroup relations researchers to incorporate neuroscience models
and methods in their research.
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2
IMAGING THE PICTURES 
IN OUR HEADS

Using ERPs to Inform Our Understanding 
of Social Categorization

Tiffany A. Ito

Social behavior is complex and dynamic, which can create thorny measurement
challenges for those interested in studying it (e.g., Cook & Selltiz, 1964). Asking
individuals what they are feeling and thinking has many advantages, but we also
know that social actors do not always have accurate introspective awareness of the
causes of their behaviors (Nisbett & Wilson, 1977). Moreover, studying socially
sensitive topics introduces concern that respondents are motivated to alter their
true responses to appear more desirable (e.g., DeMaio, 1984; LaPiere, 1934). These
issues have driven the field to important methodological innovations, such as the
bogus pipeline (Jones & Sigall, 1971) and a variety of indirect and implicit measures
(e.g., Fazio, Sanbonmatsu, Powell, & Kardes, 1986; Gaertner & McLaughlin,
1983; Gilbert & Hixon, 1991; Greenwald, McGhee, & Schwartz, 1998; Maass,
Ceccarelli, & Rudin, 1996; Perdue & Gurtman, 1990).

These issues were particularly salient to me as a graduate student as I began
initially to formulate research on the issues that interested me the most—stereo-
typing and prejudice. Today (2013), researchers might readily turn to reaction-
time-based implicit measures, but the slow processing speed of computers in the
early 1990s made implementing those measures a fairly substantial technical
challenge. What I did have access to in the lab of my graduate advisor, Norman
Miller, was the equipment for measuring facial electromyography (EMG). I thus
began using EMG as a measure of incipient movement in the muscles associated
with affective (emotional) expression as a way to index affective responses to
intergroup situations.

Besides their availability, physiological measures attracted me for three
additional reasons. First, because they can be obtained without participants’ sub-
jective awareness of the process of interest or awareness even of what exactly is
being measured, they can be especially informative in situations where explicit and



implicit responses diverge, or when participants might be motivated to modify
their initial responses (Ito, 2010; Ito & Cacioppo, 2007). Second, they provided a
way to combine my interest in social processes with my long-standing interest in
biology and physiology. The latter topics had always been among my favorites in
high school and college, so it was exciting to find that I could integrate them with
my newfound interests in psychology (due to the vagaries of my high school
curriculum, I received a solid foundation in biology, anatomy, and physiology,
but took no classes in behavioral sciences). Many of the measures now widely
included under the umbrella of social neuroscience also have exquisite temporal
resolution and can be recorded on-line, as actual judgments and behaviors are
occurring, thereby giving them direct access to the physiological processes that
underlie judgments and decisions. As such, these measures have the potential to
reveal directly the neural and physiological substrates of important social processes.
Finally, I came to realize that explicitly integrative approaches like social neuro-
science tend to be boundary expanding, potentially introducing not just new
methods into our repertoire, but also additional theoretical insights (cf. Cacioppo
& Berntson, 1992; see also Amodio, Chapter 9 in this volume). Personally, this
translated into reading much more broadly than I probably would have done
otherwise.

After initially using facial EMG and several autonomic nervous system measures
such as heart rate and skin conductance to assess affective reactions to intergroup
interactions in my graduate work (e.g., Vanman, Paul, Ito, & Miller, 1997), I
started to explore the use of event-related brain potentials (ERPs) during a post-
doctoral position with John Cacioppo. What appealed to me was the potential to
switch from focusing on the affective outcomes of an intergroup situation to the
mechanisms that drive such responses. Event-related brain potentials could assess
a wider range of cognitive processes, and so promised to reveal information about
a wider range of possible mechanisms (Ito & Cacioppo, 2007). As discussed in
more detail below, there is reason to expect that many of the important mechan-
isms in stereotyping and prejudice will operate automatically, which also made
ERPs appealing because of their high temporal resolution (in the order of milli-
seconds) and their ability to access mental operations occurring very early in
processing. Finally, like many other physiological measures, ERPs can be recorded
without informing participants of what is being assessed or requiring them to report
their reactions accurately or honestly, making these measures quite useful in
assessing both explicit and implicit processes (Ito, 2010; Ito & Cacioppo, 2007).

ERPs: A Methods Primer

ERPs are changes in brain electrical activity that occur in response to discrete
events such as a stimulus or onset of a response. They are recorded non-invasively
from the surface of the scalp and are thought to reflect summated postsynaptic
potentials from large sets of synchronously firing neurons in the cerebral cortex
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(Fabiani, Gratton, & Coles, 2000). Time-locked positive and negative deflections
in the ERP waveform are referred to as components,1 which are assumed to reflect
distinct information-processing operations (Gehring, Gratton, Coles, & Donchin,
1992). Quantification of component latency and amplitude, therefore, provides
information about the timing and degree of various psychological operations. 
The naming of a component often indicates both its polarity and mean latency.
For example, the P200 is a positive-going component occurring at roughly 
200 milliseconds (ms) whereas the N400 is a negative-going component occurring
around 400 ms.

Event-related brain potentials are derived by extracting relatively short (e.g.,
<1,000 ms) time-locked intervals from the electroencephalogram (EEG), which
measures continuous voltage changes in brain activity over time. The EEG is
recorded with electrodes resting on the surface of the scalp, typically placed in
accordance with published guidelines to standardize recording locations across
participants and labs (American Encephalographic Society, 1994). Several com-
panies currently make stretch-nylon caps into which electrodes are sewn in the
standardized locations, greatly facilitating the quick placement of many electrodes
(e.g., 64–264) with measurement of just a few scalp landmarks. Signals are then
passed to powerful bioamplifiers which magnify the relatively small signals present
at the surface of the scalp 10,000–50,000 times. They are then digitally sampled at
a high frequency and stored on a computer hard drive in conjunction with markers
signaling important events (e.g., presentation of a stimulus).

Off-line, the data go through a number of post-collection processing stages to
extract the event-related activity from the background EEG. Because the ERP
signals are quite small (a few µVs), these processing stages also typically include
steps to reduce sources of noise such as background EEG and movement. One
such source of noise is movement of the eyes, which creates changes in the voltage
gradient across the scalp that can be detected by scalp electrodes, thereby obscuring
the ERP signal. Reduction of this source of noise is typically accomplished by
explicitly recording horizontal (e.g., due to saccades) and vertical (e.g., due to
blinks) eye movements from electrodes placed near the eyes, and then either
manually eliminating trials with large eye-movement artifacts or applying an
algorithm to reduce the impact of the eye movements on scalp recordings (e.g.,
Gratton, Coles, & Donchin, 1983; for a more detailed discussion, see Luck, 2005).
The application of digital filters can also reduce noise, assuming the noise is in a
frequency range different from the ERP activity (see Luck, 2005, for a discussion
of the potentially distorting effects of filters). The ERP activity of interest in social
and cognitive neuroscience typically occurs in the 0.01–30 Hz range (Luck, 2005;
Marshall-Goodell, Tassinary, & Cacioppo, 1990), so filters are often applied to
attenuate activity outside those ranges. Next, data from the same psychological
condition are averaged together for each participant. To the degree that non-ERP
activity varies randomly from trial to trial, it will average to 0, whereas the activity
time-locked to the event of interest will remain. Finally, the amplitude and latency
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of portions of the ERP waveform are quantified from the individual condition
averages for each subject (for a discussion of quantification issues, see Fabiani 
et al., 2000; Luck, 2005).

The Automaticity of Category-based Judgments

While my graduate work was focused primarily in the substantive area of
stereotyping and prejudice, my initial work using ERPs during my post-doctoral
training focused on issues of evaluative categorizations. Here we used ERPs to
obtain unique evidence of the degree to which people automatically classify stimuli
in terms of their evaluative tone and respond more strongly to negative than
positive input (e.g., Ito, Larsen, Smith, & Cacioppo, 1998; Ito & Cacioppo, 2000).
When I had developed this greater facility with ERPs, I was eager to adapt the
ERP paradigms I had been working with to focus once again on questions of
stereotyping and prejudice. Dominant at this time were models of person percep-
tion differentiating between relatively more individuated versus category-based
judgments (e.g., Bodenhausen & Macrae, 1998; Brewer, 1988; Bruner, 1957; Fiske
& Neuberg, 1990; Macrae & Bodenhausen, 2000; Stangor, Lynch, Duan, & Glass,
1992). A critical assumption in many of these models was the automatic nature of
category-based judgments, with mere exposure to category exemplars assumed to
activate stereotypical associations (Bargh, 1984, 1999; Devine, 1989; Dovidio,
Evans, & Tyler, 1986). At the time, though, this assumption had not been
rigorously tested. In fact, with the methods available at the time, it was difficult to
assess the automaticity of categorization independent from the effects of stereo-
typing and prejudice (cf., Macrae, Bodenhausen, & Milne, 1995). The sensitivity
of ERPs to implicit judgments, and the ability to obtain such measures without
requiring participants to make explicit stereotype or prejudice-related judgments
made them perfect for testing this assumption of automatic social categorization.

We initially approached this question with a fairly straightforward paradigm of
simply showing participants pictures of individuals who varied in social category
while recording ERPs. We focused initially on differences in race and gender,
showing pictures of Black and White college-aged men and women. To ensure
that the neural responses we were recording reflected social categorization, we
gave participants an explicit categorization task; half explicitly categorized the faces
in terms of race, while the others categorized in terms of gender (Ito & Urland,
2003). Most participants in these studies identified their ethnicity as White.

We focused on those ERP components occurring within the first few hundred
milliseconds of perception which had been shown to vary as a function of covert
orienting to task-relevant and/or salient features (Crowley & Colrain, 2004; Czigler
& Geczy, 1996; Eimer, 1997; Kenemans, Kok, & Smulders, 1993; Naatanen &
Gaillard, 1983; Wijers, G. Mulder, Okita, L. Mulder, & Scheffers, 1989).
Consistently across numerous studies, we find that racial and gender categorization
modulate neural responses very early in perception (Correll, Urland, & Ito, 2006;
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