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Racial ingroup and outgroup attention biases
revealed by event-related brain potentials
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Recent electrophysiological research indicates that perceivers differentiate others on the basis of race extremely quickly.
However, most categorization studies have been limited to White participants, neglecting potential differences in processing
between racial groups. Moreover, the extent to which race interferes with categorization along other dimensions when race is
made irrelevant to a perceiver’s task is not known. A gender categorization task was used to test the extent to which race
information would implicitly interfere with explicit gender categorization. As predicted, behavioral and electrocortical data
indicated that participants attended to both the task-relevant gender dimension and the task-irrelevant race dimension.
Additionally, processing of target race differed between Black and White participants. Ingroup attention biases in the N200
component of the event-related brain potential facilitated target categorization, suggesting a potential functional role for early
differentiation of ingroup and outgroup targets.
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The person perception process often begins with social
categorization (Fiske et al., 1999). That is, people are quickly
(Zarate and Smith, 1990; Banaji and Hardin, 1996) and
effortlessly (Fiske, 1998) identified as members of a group or
groups, often on the basis of visually prominent features
(Brewer, 1988; Fiske, 1998). Many studies have outlined the
benefits (e.g. processing efficiency) and costs (e.g. activation
of negative group stereotypes) of perceiving others categorically (Greenwald and Banaji, 1995; Bodenhausen and
Macrae, 1998). Still, numerous questions concerning the
categorization process itself are unresolved. For example,
there is some debate concerning the extent to which certain
social categories capture attention more than others, and
little research has explored potential differences in categorization as a function of the perceiver’s category. The present
research investigated these issues by testing the neural
responses to race cues during a gender categorization task,
focusing on potential differences associated with perceivers’
racial group memberships.
It is often noted that certain categories, namely race,
gender and age, are ‘privileged’ in the sense that they tend to
be easily identifiable and thus likely to guide impressions
(Fiske et al., 1999). However, it is not clear whether one of
these so-called privileged categories dominates or takes
precedence over others upon viewing a target. That is, a
target could be categorized by gender (e.g. male), race
(e.g. Hispanic) or age (e.g. elderly). Another possibility is that
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a perceiver could attend simultaneously to a combination of
these features (i.e. an elderly Hispanic man). The question of
how perceivers attend to multiple social categories has been
the subject of several investigations (Stangor et al., 1992;
Gardner et al., 1995; Macrae et al., 1995). Some evidence
suggests that making particular categories salient can lead to
their dominance in target impressions. For example, Macrae
et al. (1995) reported that a Chinese woman was viewed in
stereotypical terms according to either her gender or her
ethnicity depending on which category was made temporarily
more accessible. However, other data (Stangor et al., 1992)
indicate that manipulations of both short-term category
accessibility and explicit processing goals have little effect on
the category to which perceivers will attend, suggesting that
certain features or categories may dominate the categorization process regardless of task-relevant processing goals.
By measuring neural responses to race cues during a gender
categorization task, the present study investigated whether
attention is spontaneously drawn to race even when race is
irrelevant to perceivers’ task-specific goals.
Understanding issues associated with potential dominance
of certain features depends upon the ability to parse the
processes that unfold quickly upon perception of a target.
When used alone, behavioral measures of categorization,
such as response latency (Zarate and Smith, 1990; Zarate
et al., 1995; Stroessner, 1996), provide only limited
information on this issue in that they represent the outcome
of a conscious categorization decision (Ito and Cacioppo,
2000). Fortunately, such behavioral data can be augmented
by psychophysiological measures such as the event-related
brain potential (ERP). ERPs reflect neural activity associated
with various information processing operations, including
social categorization (Fabiani et al., 2007). Of primary
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concern here is the general notion that the amplitude of
ERP components reflects the extent to which particular
information processing operations are engaged by a stimulus
(Coles et al., 1995). A particular advantage of the ERP in
the current research is that multiple components of the ERP
waveform can be assessed from a single stimulus, each
representing a somewhat different aspect of processing, and
thus it is possible to measure multiple cognitive responses to
the same target person as they unfold in real time.
A number of ERP components are of interest in the
present research. First and foremost are two components
associated with early attention-related processes, the P200
and the N200. The P200 has been associated with low-level
stimulus-classification processes (Crowley & Colrain, 2004),
but also has been specifically linked to perceptions of threat.
For example, angry faces tend to elicit larger P200s than
neutral or happy faces (Schutter et al., 2004). The N200 has
been linked to a number of processes, including conflict
detection (van Veen and Carter, 2002) and activation of
inhibitory mechanisms (Heil et al., 2000), but has also
been shown to be sensitive to differences in social category
cues (Ito and Urland, 2003, 2005; Ito et al., 2004).
Finally, the P300 component has been linked with evaluative categorization processes (Cacioppo et al., 1993;
Ito et al., 1998; Bartholow et al., 2001), including implicit
categorization of task-irrelevant target features (Ito and
Cacioppo, 2000).
Recent social categorization studies have shown that
race captures attention very early in processing as indexed by
the amplitude of P200 and N200 (Ito and Urland, 2003,
2005; Ito et al., 2004; Bartholow and Dickter, 2006). In all
of these previous studies, Black faces elicited larger P200
amplitudes than White faces, but White faces elicited larger
N200 than Black faces. Three main hypotheses have been
advanced to explain this pattern of target race effects.
First, enhanced P200 to Black targets could reflect early
direction of attention to threat (Schutter et al., 2004), given
that the stereotype for Blacks includes aspects of aggression
and violence. Second, it may be the case that greater early
attention is allocated to Black targets because they are
numerically rare in many parts of the US (i.e. a stimulus
distinctiveness effect; Ito and Urland, 2003). Third, the
pattern of P200 and N200 effects together could be an index
of early attention to outgroup members (P200), switching
to an ingroup processing bias at a slightly later stage (N200)
to support ingroup encoding biases that have been reported
in other research (Levin, 2000). A major concern in drawing
conclusions about the apparent target race effects seen in
previous research is that, in every published study to date,
nearly all participants have been White. Thus, it has been
impossible to critically evaluate these hypotheses against one
another because the pattern of larger P200 to Blacks and
subsequent N200 to Whites can equally support either the
race-specific nature of the effect (i.e. that Blacks represent
threat) or ingroup–outgroup attention biases. To address
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this critical issue, the current study examined these effects
in both Black and White participants.
A final consideration guiding the present work is that
social categorization often occurs in a social context. That is,
perceivers often encounter targets who are surrounded by
other people, and those other people can belong to the same
category as the target or can represent a different category
(or categories). To date, researchers using ERPs to study the
time course of social categorization have manipulated
context in terms of the category membership of a given
target relative to that of recently presented targets (Ito and
Urland, 2003, 2005; Ito et al., 2004). Such studies aptly
represent situations in which isolated targets are categorized
shortly after other individuals have been encountered.
However, it is also of interest to know how categorization
unfolds when other targets directly compete for a perceiver’s
attention. The presence of peripheral targets could lead to
conflict in the categorization process, particularly if one
category (i.e. gender) is goal-relevant but a different category
is inherently likely to capture attention.
A useful paradigm to study such situations in the
laboratory is the Eriksen flanker task (Eriksen and Eriksen,
1974). In this task, targets are simultaneously presented
among distracting ‘flanker’ stimuli, which participants are
told to ignore. The flankers are designed to elicit either
the same response as the target (i.e. compatible trials) or an
opposing response (i.e. incompatible trials). Numerous
studies have shown that participants are faster and more
accurate to respond to the target on compatible as compared
to incompatible trials, a finding known generally as the
compatibility effect (Coles et al., 1985). The flanker task is
often used to study the neural processes associated with
conflict between prepotent but task-irrelevant stimulus
features and attributes that are important for adaptive task
performance (Botvinick et al., 2001). A modified flanker
task was used in one previously published study of social
categorization (Macrae et al., 1999), in which the authors
found that participants were slower to categorize the gender
of first names when they were flanked by names associated
with the opposite gender.
To address the aims of this research we used a modified
flanker paradigm in which centrally-presented target faces
were flanked by other faces that varied according to both
race and gender. Participants’ task was to categorize the
gender of target faces. This paradigm permits a conservative
test of the interference hypothesis given that race is taskirrelevant and attending to it could impair task performance.
We predicted increased flanker interference (i.e. slower
responses) both when flanker gender was incompatible with
target gender and when flanker race differed from target
race. We had 2 primary interests for the ERP data in
this research. Our main interest was in whether early
attention effects that have differed according to target race in
previous studies (Ito and Urland, 2003, 2005; Ito et al.,
2004; Bartholow and Dickter, 2006) would be driven here by
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the interaction of target race and participant race
(i.e. ingroup–outgroup effects). A secondary interest was
to use the ERP as an additional measure of the effects of
context on categorization, focusing on when in the course of
target processing any context effects emerge. When categorization is studied using oddball-type paradigms, context
effects typically emerge in the P300 component (Ito and
Urland, 2003), which is sensitive to trial-by-trial changes in
stimulus features. However, context has a different meaning,
and thus different effects, in a flanker paradigm. Specifically,
to the extent that flanker faces elicit conflict when their race
or gender is incompatible with the target, we expect context
effects to emerge in the N200 component, which has
been linked to conflict detection (Botvinick et al., 2001).
It is not clear whether context effects also will emerge in
the P300 component in this study, given that the design
is not meant to focus on sequential effects.
METHOD
Participants
Thirty-five undergraduates from a large, public university
participated for partial fulfillment of course requirements.
Twenty participants reported their race as White (11 men,
9 women) and 15 reported their race as Black (2 men,
13 women). All participants reported themselves in good
health (e.g. no history of major medical conditions,
including neurological disease or serious head injury),
had normal or corrected-to-normal vision, and were
right-handed.
Stimuli
Twenty-four color pictures of faces varying according to
both race and gender (six Black men, six Black women,
six White men, six White women) were used as stimuli.
All pictures were equated for attractiveness as determined
by a pilot test (Bartholow et al., 2006) and displayed neutral
facial expressions.
Paradigm
Stimuli were presented in five-picture arrays using a
modified flanker task (Eriksen & Eriksen, 1974). Each trial
consisted of a 200 ms pre-stimulus baseline period followed
by a stimulus array in which a centrally presented target
picture was flanked by two pictures on the left and two
pictures on the right. Arrays appeared for 250 ms with
an inter-trial interval of 1000 ms. Participants completed
10 blocks of 64 trials each, in which their task was to
categorize the target’s gender by pressing one of two
designated keys (counter-balanced across participants).
Participants were instructed to ignore the flanker faces.
Four types of trials occurred with equal probability.
Compatible gender, compatible race (CGCR) trials were
those in which the target and flankers showed individuals
of the same race and gender. Compatible gender, incompatible
race (CGIR) trials were those in which the gender of the
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flankers was the same as the target, but the race was not.
Incompatible gender, compatible race (IGCR) trials showed
flankers of the opposite gender to the target but the same
race as the target. Finally, incompatible gender, incompatible
race (IGIR) trials were those in which the flankers differed
from the target on both gender and race. Participants were
seated approximately 90 cm from the screen, yielding a visual
angel of approximately 308.
Psychophysiological data collection and reduction
The electroencephalogram (EEG) was recorded from
28 scalp sites using tin electrodes sewn into an electrode
cap (Electrocap, International, Eaton, OH), according to
an extended 10–20 system (Jasper, 1958). Active scalp sites
were referenced online to the right mastoid; an average
mastoid reference was derived off-line. Vertical and
horizontal movements of electrooculograms were recorded
with electrodes placed above and below the left eye and on
the outer canthus of each eye. Electrode impedances were
kept below 5 K at all sites. EEG was sampled at 250 Hz by
Neuroscan Synamps (Compumedics USA, El Paso, TX)
amplifiers and was filtered online at .01 to 40 Hz. Ocular
artifacts were removed using a regression-based procedure
(Semlitsch et al., 1986). Trials containing voltage deflections
of  75 microvolts (mV) were removed prior to averaging
according to participant, electrode and stimulus conditions.
Averages were further lowpass filtered offline at 12 Hz.
Procedure
After obtaining informed consent, the experimenter
explained that the purpose of the study was to assess facial
recognition amid distraction. Participants completed the
experiment individually while seated in a comfortable chair
in a small, sound-attenuated room. The experimenter
explained the instructions for the task and then attached
and tested the electrodes. Participants then completed
a short practice block (40 trials) before completing the
experimental blocks. Participants moved at their own pace
between blocks, allowing time to rest their eyes. When all
blocks were completed, electrodes were removed and
participants were debriefed and dismissed.
RESULTS
Analytic approach
Because the design included three within-subjects factors
(flanker compatibility [four levels], target gender and target
race), as well as two between-subjects factors (participant
race and gender), testing the full model including all
factors in this complex design results in some very
complicated (and theoretically uninteresting) higher-order
interaction terms. Thus, the data were examined using sets
of planned contrasts to permit more focused tests of our
hypotheses.
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not differ as a function of participant race or sex, and no
other effects of interest were significant.2
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Fig. 1 Mean reaction time (þSE ) as a function of compatibility conditions.
CGCR ¼ compatible race, compatible gender (i.e. flankers share both race and gender
of target); IGCR ¼ incompatible gender, compatible race (i.e. flankers’ gender differs
but race is the same as the target); CGIR ¼ compatible gender, incompatible
race (i.e. flankers’ gender is the same but race differs from the target);
IGIR ¼ incompatible gender, incompatible race (i.e. flankers gender and race differ
from the target). The mean in the CGCR condition differs from the other three
conditions (P ’s < 0.002), which do not differ from each other (P ’s > 0.50).

Behavioral data
Only correct trial RTs that fell within 3 s.d. from the mean
were included in the analyses. These RTs initially were
subjected to a 4 (Flanker Compatibility: CGCR, IGCR,
CGIR, IGIR)  2 (Target Gender: female, male)  2
(Target Race: Black, White) repeated measures ANOVA.1
As expected, the compatibility effect was significant,
F(3, 96) ¼ 7.76, P < 0.001. Inspection of the means in
Figure 1 shows that responses were influenced by the
compatibility of both flanker gender and flanker race.
Specifically, when flankers were compatible with the target
on both gender and race dimensions (i.e. CGCR), participants responded fastest (M ¼ 487 ms). When either flanker
gender or flanker race (or both) were incompatible with the
target, responses were slower (M’s ¼ 494, 495, 496 ms for
IGCR, CGIR, IGIR, respectively), as predicted. Planned
contrasts showed that the CGCR condition differed from the
other three conditions (P’s < 0.002), which did not differ
from each other (P ’s > 0.54). The compatibility effect did
1 As an alternative to the four-level compatibility factor used here, we constructed an ancillary analysis
using separate two-level factors for race compatibility and gender compatibility, which results in a 2 (Target
race)  2 (Target sex)  2 (Race compatibility)  2 (Gender compatibility) ANOVA design. Using this design,
the ANOVA produces significant main effects for both Race compatibility, F(1, 32) ¼ 13.56, P < 0.01, and
Gender compatibility, F(1, 32) ¼ 9.31, P < 0.01, in addition to a marginally nonsignificant interaction between
these two factors, F(1, 32) ¼ 2.63, P ¼ 0.11. The pattern of means produced by these effects is essentially
identical to that presented in Figure 1, indicating that when flankers are compatible on both factors target
responses are faster than when flankers are incompatible on either factor (or both factors). We opted to
present the analysis using the four-level compatibility factor in order to reduce the overall number of factors
in the design (and, hence, the number of effects produced by the analysis), and to simplify presentation of the
means according to the hypotheses.

ERP data
Due to a large number of artifacts in their EEG, data from
two participants (one Black, one White) could not be used;
therefore, all ERP analyses were based on the data from
33 participants. Visual inspection of single participant
average waveforms was used to identify epochs for measuring the amplitude of components of interest, followed by
initial analyses to determine scalp locations (across all
participants) where components of interest were maximal.
The P200 was largest at the CPz (central-parietal midline)
electrode, and was quantified as the average voltage between
150 and 225 ms at CPz. The N200 component was largest
at the Fz (frontal midline) electrode, and was quantified as
the largest voltage between 225 and 350 ms post-stimulus
at Fz. The P300 was largest at the parietal midline
electrode (Pz), and so was quantified as the largest voltage
at Pz between 350 and 650 ms.
Early attentional effects. The primary hypotheses for
the early attention components concerned whether they
would reflect differential attention to both gender (the
explicit dimension) and race (the implicit dimension), and
whether main effects of race would be consistent among
Black and White participants. Thus, analyses of these
components were carried out using specific race and
gender contrasts within an ANOVA framework.
Analyses of the P200 component revealed a main effect for
Target Race, F(1, 31) ¼ 9.18, P < 0.01, which was qualified by
a significant Target Race  Participant Race interaction, F(1,
31) ¼ 33.81, P < 0.001. As shown in panels C and D of
Figure 2, among White participants the P200 was larger to
Black targets (M ¼ 2.30 mV) than White targets
(M ¼ 0.9 mV), F(1,18) ¼ 46.09, P < 0.001, consistent with
previous research (Ito & Urland, 2003, 2005). However,
among Black participants the opposite pattern emerged,
with larger P200 amplitude to White targets (M ¼ 1.47 mV)
than to Black targets (M ¼ 0.98 mV), F(1,13) ¼ 4.46, P < 0.05.
The analysis also showed a main effect of Target Gender,
F(1, 31) ¼ 8.13, P < 0.01, with female targets eliciting larger
P200 (M ¼ 1.70 mV) than male targets (M ¼ 1.25 mV).
This effect did not differ as a function of participant
gender (F < 1). No other effects of interest were significant.
The analysis of N200 amplitude showed a main effect of
Target Race, F(1, 31) ¼ 5.20, P < 0.05, which was qualified
by a Target Race  Participant Race interaction,
F(1, 31) ¼ 18.59, P < 0.001 (Figure 2, panels A & B).
2 The ANOVA also produced a significant Target Race  Target Gender interaction, F(1, 32) ¼ 33.17,
P < 0.001. Adding the between-subjects factors produced a main effect of Participant Race, F(1, 29) ¼ 10.16,
P < 0.01Black participants responded more quickly overall (M ¼ 438 ms) than did White participants
(M ¼ 516 ms)and a main effect of Participant Gender, F(1, 29) ¼ 5.57, P < 0.05men responded more
quickly (M ¼ 448 ms) than did women (M ¼ 506 ms). Finally, a significant Target Race  Target
Gender  Participant Race interaction emerged, F(1, 29) ¼ 6.96, P < 0.05. However, these effects are not
pertinent to the hypotheses of this study and so they will not be discussed.
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Fig. 2 ERPs elicited by Black and White targets as a function of participant race. Panels A and B show waveforms measured from the frontal midline electrode (Fz), where the
N200 was largest, collapsed across all factors except target race. Panels C and D show waveforms measured from the central-parietal midline electrode (CPz), where the P200 was
maximal, collapsed across all factors except target race. Panels A and C present data recorded from White participants, and Panels B and D present data recorded from
Black participants.

White participants showed larger N200 amplitude to White
targets (M ¼ 3.23 mV) than to Black targets (M ¼ 1.98
mV), F(1,18) ¼ 25.60, P < 0.001, again replicating prior
research (Ito and Urland, 2003, 2005; Ito et al., 2004).
However, Black participants showed the opposite pattern,
with larger N200 amplitude to Black targets (M ¼ 3.54 mV)
than to White targets (M ¼ 2.65 mV), F(1,13) ¼ 4.94,
P < 0.05. The analysis also showed a main effect of Target
Gender, F(1, 31) ¼ 5.50, P < 0.05, wherein male targets
elicited larger N200 (M ¼ 3.11 mV) than female targets
(M ¼ 2.73 mV). As with the P200, this effect was not
qualified by participant gender (F < 2). The analysis also
showed a significant Target Race  Compatibility interaction, F(3, 96) ¼ 3.02, P < 0.05. Tukey follow-up tests showed
that, for White targets, incompatibility in the flankers on
either the race or gender dimension significantly increased
the N200 (M’s ¼ 3.63, 3.29, and 3.17 mV, respectively,
for IGCR, CGIR, and IGIR), compared to the condition in

which flankers were compatible on both dimensions (CGCR;
M ¼ 2.50 mV), P’s < 0.05. Flanker compatibility had little
effect on the N200 for Black targets (M ’s ranged from 2.40
to 2.85 mV; P ’s > 0.20). This effect was not further qualified
by Participant race (F < 2).
Later evaluative categorization. Consistent with the
other components we examined, the analysis of P300
amplitude showed a Target Race  Participant Race interaction, F(1, 31) ¼ 12.72, P < 0.01. Whereas White participants
showed a larger P300 to Black targets (M ¼ 8.30 mV) than
to White targets (M ¼ 7.57 mV), t(18) ¼ 3.79, P < 0.01,
Black participants showed an opposing pattern of larger
P300 to White targets (M ¼ 8.04) than to Black targets
(M ¼ 7.74 mV), though this difference was not significant,
t(13) ¼ 1.44, P ¼ 0.16. The analysis also showed a main effect
of Target Gender, F(1, 31) ¼ 5.69, P < 0.05, with larger P300
amplitudes to female (M ¼ 8.22 mV) than to male targets
(M ¼ 7.62 mV).
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In addition, this analysis showed a Compatibility
main effect, F(3, 93) ¼ 4.19, P < 0.05, qualified by a
Compatibility  Target Race interaction, F(3, 93) ¼ 3.82,
P ¼ 0.01. Inspection of the means associated with this
effect showed that the P300 elicited by Black targets was
similar across compatibility conditions (M’s ranging from
7.73 to 8.29 mV, P’s > 0.10). In contrast, the P300 elicited by
White targets was smaller when flankers were incompatible
according to either race or gender (M’s ¼ 7.16 and 7.46 mV,
respectively), compared with when flankers were compatible
on both dimensions (M ¼ 8.29 mV) or neither dimension
(M ¼ 8.35 mV), producing a significant quadratic trend,
F(1, 31) ¼ 19.84, P < 0.01.
Exploring links between neural and behavioral
responses
The ERP data suggest that participants differentially process
racial outgroup and ingroup targets, respectively, at early
and somewhat later stages of processing. Whether these
ingroup and outgroup processing biases have implications
for behavior is unclear, however. Theoretically, it would be
adaptive if enhanced processing of outgroup and/or ingroup
targets was associated with more rapidly distinguishing
targets on the basis of the group feature. Although the
current study was not explicitly designed to test this idea,
we conducted some exploratory analyses to test for patterns
of correlation between ERP component amplitudes and
response latency. First, average RTs to Black target trials and
White target trials were computed for each participant.
Outgroup response bias was calculated by subtracting RT
to outgroup from RT to ingroup targets, separately for
White and Black participants. Similarly, ingroup response
bias was calculated by subtracting RT to outgroup from
RT to ingroup targets, separately for White and Black
participants. Similar difference scores were computed to
create outgroup and ingroup bias scores for P200 and N200
amplitude, respectively. Next, these RT and ERP bias scores
were correlated, separately for White and Black participants.
The nature of the subtractions used to create these bias
scores means that if outgroup bias in the ERP (i.e. larger
P200 to outgroup than ingroup targets) is associated with
outgroup bias in RT (i.e. facilitation of responses to
outgroup relative to ingroup targets), the correlation
between these two bias scores should be positive. For
example, among Black participants, a larger P200 to White
than to Black targets would produce a positive bias score
(i.e. P200White  P200Black ¼ positive), and faster responses
to White than to Black targets would also produce a positive
bias score (i.e. RTBlack  RTWhite ¼ positive). However, if
ingroup bias in the ERP (i.e. larger N200 to ingroup than
outgroup targets) is associated with ingroup bias in RT
(facilitation of responses to ingroup relative to outgroup
targets), the correlation between these two bias scores should
be negative. For example, among Black participants, a larger
(more negative) N200 to Black than to White targets
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would produce a negative bias score (N200Black 
N200White ¼ negative), and faster responses to Black than
to White targets would produce a positive bias score
(i.e. RTWhite  RTBlack ¼ positive).
The resulting correlations are depicted in Figure 3.
Focusing first on the correlations associated with outgroup
bias, panels A and B show that a larger P200 to outgroup
targets is not associated with facilitation of responses
to outgroup targets (r ¼ 0.26 for Blacks; r ¼ 0.14 for
Whites; P ’s > 0.10). However, inspection of the correlations
associated with ingroup bias in panels C and D shows that
a larger N200 to ingroup than to outgroup targets leads to
significantly faster responses to ingroup than to outgroup
targets among both Black participants (r ¼ 0.60, P < 0.05)
and White participants (r ¼ 0.56, P < 0.05). These data
suggest that whereas increased amplitude of the N200 to
ingroup targets facilitates responses to ingroup targets for
both White and Black participants, increased amplitude
of the P200 to outgroup targets does not significantly
influence the speed of overt responding to outgroup targets.
DISCUSSION
The primary aims of this experiment were to determine the
extent to which race cues would interfere with categorizing
targets by gender, particularly when other faces could lead to
conflict in correctly categorizing the target, and to investigate
whether target race effects in the ERP reported in previous
research (Ito and Urland, 2003, 2005; Ito et al., 2004) would
differ as a function of participant race. The experiment
produced a number of findings pertinent to these aims.
The response latency data showed that categorizing target
gender was slowed by incompatible flankers, regardless of
whether those flankers were incompatible according to
gender (the relevant dimension) or race (the irrelevant
dimension). This pattern suggests that participants had
a difficult time controlling their attention to race even
though doing so would have been beneficial to their
performance. Alternatively, it could be that the presence of
distracting stimuli of any kind slows categorization
responses, and that participants did not differentiate the
flankers specifically on the basis of race or sex, but simply
noticed when they differed from the target. However, there
are two indications in the ERP data that participants did
attend to race and gender information. First, significant
effects of both target gender and target race emerged in
both the early attention components and the subsequent
P300. Second, the N200, known to index the detection of
conflict in flanker and similar tasks (Botvinick et al., 1999),
was equally increased whether flankers were incompatible
on the gender or the race dimension, although only
for White targets. In a general sense, then, the data from
this experiment suggest that attention is spontaneously
directed to classifying targets on multiple social dimensions simultaneously and is consistent with previous data
(Stangor et al., 1992) suggesting that overt processing goals
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Fig. 3 Correlations between ERP and RT indices of outgroup bias (panels A and B) and ingroup bias (panels C and D), separately for White and Black participants. Panels A and C
show correlations for Black participants, and Panels B and D show the correlations for White participants. For both Black and White participants, a larger N200 to ingroup relative
to outgroup targets was associated with a faster response to ingroup relative to outgroup targets.

have little effect on the category to which perceivers will
attend.
These results also have implications for understanding the
control of attention in numerous contexts beyond social
categorization. Previous research using flanker paradigms
has suggested that participants will direct attention to
the entire stimulus array when there is a good chance that
doing so will facilitate quick and accurate responding;
when attending to the flankers is unlikely to aid performance, however, participants tend to direct attention away
from flankers and focus on the target (Gratton et al., 1992;
Bartholow et al., 2005; Bartholow and Dickter, 2006).
The current study suggests that control of attention to
context information is not necessarily strategic, at least in
terms of ensuring optimal task performance, but might
depend on the salience or significance of the information
provided by the context. In most flanker studies, the stimuli
themselvesoften strings of letters or arrows pointing left
or righthave little relevance for participants beyond that
related to their task. Here, the stimuli were inherently

meaningful to participants, and thus the flankers were likely
to capture attention despite their irrelevance for task
performance.
This issue also could be important for better understanding the psychological processes that give rise to the
N200 component. In many cognitive control tasks, the N200
is enhanced on trials involving conflict between stimulus
dimensions that elicit differing responses (Botvinick et al.,
2001). In most such tasks, the stimuli themselves are not
particularly meaningful to participants, beyond their
relevance to the task itself. In the current case, however,
the targets and flankers had inherent social meaning in
addition to their task-specific meaning, which could
potentially heighten conflict effects by drawing more
attention to flankers than is warranted by the demands of
the task. It could be that the N200 is influenced by two
psychological processes in a task such as this one (i.e. conflict
and attention to ingroup cues), and that the effect of these
two processes is additive. Thus, a larger N200 would be
expected if both of these processes are engaged. The present

196

SCAN (2007)

research was not designed to specifically test this hypothesis,
and thus future research should test this possibility systematically. That is, researchers should examine the extent to
which the social or personal relevance of stimuli enhances
the conflict they elicit in cognitive control tasks, as well as
whether the neural circuits that give rise to the N200 during
response conflict are the same as those associated with
attention to ingroup cues.
Future research also could shed light on the pattern of
P300 amplitude effects seen here. As noted previously,
previous social categorization studies have shown context
effects in the P300 component, which is larger when a
current stimulus is inconsistent with the context established
by preceding stimuli (Ito and Cacioppo, 2000; Ito and
Urland, 2003, 2005). Such effects appear to depend on the
sequential nature of the oddball paradigms typically used in
those prior studies. Here, the P300 also was sensitive to
context in terms of flanker incompatibility, but the complex
pattern of effects differed for White and Black target trials
and by compatibility condition On the basis of this one
study, it would be premature to interpret the psychological
meaning of this pattern.
The ERP data were of particular importance in specifying
the influence of target race effects on early aspects of
target processing. Consistent with numerous previous
studies using White samples (Ito and Urland, 2003, 2005;
Ito et al., 2004; Bartholow and Dickter, 2006), Black targets
elicited enhanced P200 and P300 amplitude whereas White
targets elicited larger N200 amplitude, but only among
White participants. Among Black participants the reverse
pattern was observed, indicating that processing of social
targets differs according to the perceiver’s ingroup membership. Specifically, whereas the P200 (and, to some extent,
the P300) appears to be a marker of outgroup processing
bias, the N200 appears to reflect enhanced processing
of ingroup members during social categorization. That the
amplitude of the P200 differed as a function of participants’
group members is inconsistent with some previous hypotheses suggesting that relative numerical representation in
society and/or activation of threat-related Black stereotypes
is responsible for enhancement of this component (Ito and
Urland, 2003), and supports the more general notion that
attention to outgroup features increases the size of the P200
during social categorization (Ito and Urland, 2003, 2005).
Of course, it could also be that outgroup members are
associated with threat, regardless of the content of cultural
stereotypes about specific groups, supporting the idea that
the P200 is sensitive to threat (Schutter et al., 2004).
In addition to race effects, gender effects also emerged in
both the P200 and P300 components. The P200 was sensitive
to gender compatibility, providing some indication that early
attentional processes were engaged differently depending
on how the explicit (gender) category was represented in
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the stimulus array. Interestingly, unlike the influence of
participant race on neural responses to race cues, participant
gender had no such effects on responses to gender cues.
This is somewhat surprising given that asking participants
to focus on gender in the task should make their own gender
group membership salient, which could be expected to elicit
differential electrocortical responses as a function of gender
ingroup and outgroup status. This did not happen, however.
Instead, as discussed previously, it was participants’ group
membership with respect to the task-irrelevant (race)
dimension that determined cortical responses to the targets.
Future research should examine whether this task-irrelevant
processing would occur if participants were explicitly
attending to race rather than gender, to explore the possibility that the effects reported here depend on the particular
task set that we used.
Thus far, and consistent with previous studies on this
topic (Ito and Urland, 2003, 2005), we have discussed our
ERP findings in terms of effects of stimulus and participant
factors on the amplitude of specific components. Further
consideration of the ERP data suggests that, at least with
respect to effects of target race, ingroup and outgroup targets
seem to elicit overall shifts in the waveform that begin to
emerge around the time of the P200. Specifically, inspection
of Figure 2 shows that racial outgroup targets elicited an
overall positive shift, seen as larger P200 and P300 peaks
for outgroup targets, whereas racial ingroup targets produced an overall negative shift, seen as a larger peak in the
N200 for ingroup targets. In other words, it is possible
that there is a single race category effect that begins at the
P200 and continues throughout the measurement epoch
of the ERP. This pattern suggests a continuity in the
(here implicit) categorization of race, whereby the cognitive
processes that produce the neural oscillations underlying
the scalp-recorded ERP distinguish race relatively quickly
upon perception of a target, and sets processing on a slightly
different course depending upon the outcome of a comparison of one’s own race and the race of the target. The current
study was not designed to fully explore the mechanisms
responsible for this comparison process, but this should be
a concern for future researchers.
Another fruitful avenue for future research would be
specification of the functional significance of the differential
attention to ingroup and outgroup targets seen here for
intergroup behavior. Our exploratory correlational analyses
suggest that heightened attention to racial ingroup faces
(i.e. the N200) facilitates responses to ingroup faces, whereas
heightened attention to outgroup faces (i.e. the P200)
has little effect on responses to outgroup faces. However,
this study was not designed to test for links between neural
and behavioral responses and these findings should be
considered preliminary. Our goal with these analyses was to
begin to explore whether increased processing of ingroup

Racial ingroup and outgroup biases
and outgroup cues at the neural level has implications for
behavioral manifestations of categorization. In the future,
researchers should design experiments in which ERP
measures of attention to ingroup and outgroup cues are
combined with other behavioral measures, such as encoding
and retrieval biases. Future research also should explore
possible links between neural measures of ingroup and
outgroup categorization and ingroup bias and outgroup
derogation (Brewer, 1999). In addition, more research is
needed to better understand the reasons why processing
seems to shift during target processing as a function of target
and perceiver racial group memberships. Our data suggest
that two previously stated hypotheses concerning early
component amplitudesthat they reflect activation of racial
stereotypes or the relative numerical representation of
Whites and Blacks in society (Ito and Urland, 2003)should
be ruled out. However, the current data do little to specify
precisely why attention to racial ingroup and outgroup
targets differs early in processing.
In conclusion, the present study provides evidence that
perceivers attend to multiple features of social targets,
even when doing so may be irrelevant or detrimental to
task performance. Furthermore, the results of this study
underscore the inherent importance of race in social
categorization, and indicate that overt processing goals to
attend to a different feature (i.e. gender) do not eliminate
attention to race. Finally, this study provides the first
evidence that the race of the perceiver is an important factor
in determining ERP responses to race cues, and suggests
that the rapid differentiation of targets on the basis of
ingroup and outgroup status could have implications for
social behavior.
Conflict of Interest
None declared.

REFERENCES
Banaji, M.R., Hardin, C.D. (1996). Automatic stereotyping. Psychological
Science, 7, 136–41.
Bartholow, B.D., Dickter, C.L. (2006). Control of attention in racial
categorization: Response conflict and stereotype activation. Manuscript
submitted for publication.
Bartholow, B.D., Dickter, C.L., Sestir, M.A. (2006). Stereotype activation
and control of race bias: cognitive control of inhibition and its
impairment by alcohol. Journal of Personality and Social Psychology, 90,
272–87.
Bartholow, B.D., Fabiani, M., Gratton, G., Bettencourt, B.A. (2001).
A psychophysiological examination of cognitive processing of and
affective responses to social expectancy violations. Psychological Science,
12, 197–204.
Bartholow, B.D., Pearson, M.A., Dickter, C., Sher, K.J., Fabiani, M.,
Gratton, G. (2005). Strategic control and medial frontal negativity:
beyond errors and response conflict. Psychophysiology, 42, 33–42.
Bodenhausen, G.V., Macrae, C.N. (1998). On social judgment and social
justice: further reflections on stereotyping and its avoidance.

SCAN (2007)

197

In: Wyer, R.Jr., editor. Stereotype activation and inhibition. Advances in
social cognition, Vol. 1, Mahwah, NJ: Lawrence Erlbaum, pp. 243–56.
Botvinick, M., Braver, T.S., Barch, D.M. (2001). Conflict monitoring and
cognitive control. Psychological Review, 108, 624–52.
Brewer, M.B. (1988). A dual process model of impression formation.
In: Srull, T., Wyer, R.Jr., editors. Advances in social cognition, Vol. 1,
Hillsdale, NJ: Lawrence Erlbaum, pp. 1–36.
Brewer, M.B. (1999). The psychology of prejudice: ingroup love or
outgroup hate? Journal of Social Issues, 55, 429–44.
Cacioppo, J.T., Crites, S.L.Jr., Berntson, G.G., Coles, M.G.H. (1993).
If attitudes affect how stimuli are processed, should they
not affect the event-related brain potential? Psychological Science, 4,
108–12.
Coles, M.G.H., Gratton, G., Bashore, T.R., Eriksen, C.W., Donchin, E.
(1985). A psychophysiological investigation of the continuous
flow
model
of
human
information
processing.
Journal
of Experimental Psychology: Human Perception and Performance, 11,
529–53.
Coles, M.G., Smid, H.G.O.M., Scheffers, M.K. (1995). Mental chronometry
and the study of human information processing. In: Rugg, M.D.,
Coles, M.G.H., editors. Electrophysiology of mind: Event-related brain
potentials and cognition, New York, NY, US: Oxford University Press,
pp. 86–131.
Crowley, K.E., Colrain, I.M. (2004). A review of the evidence for P2
being an independent component process: age, sleep and modality.
Clinical Neurophysiology, 115, 732–44.
Eriksen, B.A., Eriksen, C.W. (1974). Effects of noise letters upon the
identification of a target in a nonsearch task. Perception and Psychophysics,
16, 143–9.
Fabiani, M., Gratton, G., Federmeier, K.D. (2007). Event-related
brain potentials: methods, theory, and applications. In: Cacioppo, J.T.,
Tassinary, L., Berntson, G.G., editors. Handbook of psychophysiology,
3rd edn, Cambridge, UK: Cambridge University Press, pp. 85–119.
Fiske, S.T. (1998). Social cognition and social perception. Annual Review
of Psychology, 44, 155–94.
Fiske, S.T., Lin, M., Neuberg, S.L. (1999). The continuum model: ten years
later. In: Chaiken, S., Trope, Y., editors. Dual process theories in social
psychology. New York: Guilford Press, pp. 231–54.
Friedman, D., Cycowicz, Y.M., Gaeta, H. (2001). The novelty P3: an eventrelated brain potential (ERP) sign of the brain’s evaluation of novelty.
Neuroscience & Biobehavioral Reviews, 25, 355–73.
Gardner, M.C., MacIntyre, P.D., Lalonde, R.N. (1995). The effects of
multiple social categories on stereotyping. Canadian Journal of
Behavioural Science, 27, 466–83.
Gratton, G., Coles, M.G.H., Donchin, E. (1992). Optimizing the use of
information: strategic control of activation of responses. Journal of
Experimental Psychology: General, 121, 480–506.
Greenwald, A.G., Banaji, M.R. (1995). Implicit social cognition: attitudes,
self-esteem, and stereotypes. Psychological Review, 102, 4–27.
Heil, M., Osman, A., Wiegelmann, J., Rolke, B., Henninghausen, E. (2000).
N200 in the Eriksen-Task: inhibitory executive process? Journal of
Psychophysiology, 14, 218–25.
Ito, T.A., Cacioppo, J.T. (2000). Electrophysiological evidence of implicit
and explicit categorization processes. Journal of Experimental Social
Psychology, 35, 660–76.
Ito, T.A., Urland, G.R. (2003). Race and gender on the brain: electrocortical measures of attention to the race and gender of multiply
categorizable individuals. Journal of Personality and Social Psychology, 85,
616–26.
Ito, T.A., Urland, G.R. (2005). The influence of processing objectives on the
perception of faces: an ERP study of race and gender perception.
Cognitive, Affective, and Behavioral Neuroscience, 5, 21–36.
Ito, T.A., Thompson, E., Cacioppo, J.T. (2004). Tracking the
timecourse of social perception: the effects of racial cues on

198

SCAN (2007)

event-related brain potentials. Personality and Social Psychology Bulletin,
30, 1267–80.
Ito, T.A., Larsen, J.T., Smith, N.K., Cacioppo, (1998). Negative information weighs more heavily on the brain: the negativity bias in
evaluative categorizations. Journal of Personality and Social Psychology,
75, 887–900.
Jasper, H.H. (1958). The ten-twenty electrode system of the
International Federation. Encephalography and Clinical Nuerophysiology,
10, 371–5.
Levin, D.T. (2000). Race as a visual feature: using visual search and
perceptual discrimination tasks to understand face categories and the
cross-race recognition deficit. Journal of Experimental Psychology, 129,
559–74.
Macrae, C.N., Bodenhausen, G.V., Milne, A.B. (1995). The dissection of
selection in person perception: inhibitory processes in social stereotyping.
Journal of Personality and Social Psychology, 69, 397–407.
Macrae, C.N., Bodenhausen, G.V., Milne, A.B. (1999). Seeing more than we
can know: visual attention and category activation. Journal of
Experimental Social Psychology, 35, 590–602.

C. L. Dickter and B. D. Bartholow
Schutter, D.L.G., de Haan, E.H.F., van Honk, J. (2004). Functionally
dissociated aspects in anterior and posterior processing of facial threat.
International Journal of Psychophysiology, 53, 29–36.
Semlitsch, H.V., Anderer, P., Schuster, P., Presslich, O. (1986). A solution
for reliable and valid reduction of ocular artifacts, applied to the P300
ERP. Psychophysiology, 23, 695–703.
Stangor, C., Lynch, L., Duan, C. (1992). Categorization of individuals on the
basis of multiple social features. Journal of Personality and Social
Psychology, 62, 207–18.
Stroessner, S.J. (1996). Social categorization by race or sex: effects
of perceived non-normalcy on response times. Social Cognition, 14,
247–76.
van Veen, V., Carter, C.S. (2002). The timing of action monitoring
processes in the anterior cingulate cortex. Journal of Cognitive
Neuroscience, 14, 593–602.
Zarate, M.A., Bonilla, S., Luevano, M. (1995). Ethnic influences on exemplar
retrieval and stereotyping. Social Cognition, 13, 145–62.
Zarate, M.A., Smith, E.R. (1990). Person categorization and stereotyping.
Social Cognition, 8, 161–85.

