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ABSTRACT

Perceivers rapidly process social category information and form stereotypic impressions of
unfamiliar others. However, a goal to individuate a target or to accurately predict their behavior
can result in individuated impressions. It is unknown how the combination of both accuracy and
individuation goals affects perceptual category processing. To explore this, participants were
given both the goal to individuate targets and accurately predict behavior. We then recorded
event-related brain potentials while participants viewed photos of black and white males along
with four pieces of individuating information in the form of descriptions of past behavior. Even
with explicit individuation and accuracy task goals, participants rapidly differentiated targets by
race within 200 ms. Importantly, this rapid categorical processing did not influence behavioral
outcomes as participants made individuated predictions. These findings indicate that individuals
engage in category processing even when provided with individuation and accuracy goals, but
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that this processing does not necessarily result in category-based judgments.

Perceivers have access to a wealth of information when
forming impressions of others, including categorical
information (e.g., race, gender, age) as well as more
personalized information (e.g., traits, likes, values)
(Brewer, 1988; Fiske & Neuberg, 1990). During a typical
encounter, perceivers rapidly engage in efficiency-based
person perception by attending to categorical informa-
tion (Ito & Urland, 2003; Kubota & Ito, 2007), allowing
individuals to quickly draw upon category knowledge
when forming impressions of others. In this way, stereo-
types and prejudices provide a shortcut to inform beha-
vioral responding and at times create a tradeoff between
impression speed and accuracy (Macrae, Milne, &
Bodenhausen, 1994). Impression formation is often
described as a multistaged process whereby individuals
are initially evaluated in a categorical manner and, given
enough time, processing resources, or interest in the
target, processing continues in an individuated, person-
specific mode. Therefore, in many models of impression
formation, initial categorization is described as the first
stage of both categorical and individuated impression
formation (Brewer, 1988; Fiske & Neuberg, 1990;
Greenwald & Banaji, 1995; Hugenberg, Miller, &
Claypool, 2007; Macrae & Bodenhausen, 2000; Rhodes,
Locke, Ewing, & Evangelista, 2009; Young, Bernstein, &
Hugenberg, 2010; Young & Hugenberg, 2012).

Although perceivers quickly process categorical
information, it is theorized that category-based impres-
sions can be tempered by both individuation and accu-
racy goals (Brewer, 1988; Fiske & Neuberg, 1990).
However, it remains relatively unclear how a goal to
both individuate a target and be accurate influences
perceptual processing of social category information.
To explore this question, we recorded event-related
brain potentials (ERPs) as a temporally sensitive mea-
sure of category processing, in this case race, while
participants were given both individuation and accu-
racy instructions to quantify changes in race perception
overtime.

ERP correlates of categorical and individuated
impressions

Perceivers process race rapidly, within 200 ms of view-
ing a face (Ito & Urland, 2003; Kubota & Ito, 2007, 2009).
To quantify early race processing researchers often turn
to ERPs, a temporally sensitive neuroimaging measure
of changes in electrical activity over time. Two early ERP
components reliably modulated by race are the P200
and N200. The P200, a positive-going component
occurring around 180 ms after viewing a face, is typi-
cally larger to out-group faces than in-group faces
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(Dickter & Bartholow, 2007; Ito & Urland, 2003, 2005;
Kubota & Ito, 2007; Willadsen-Jensen & Ito, 2006, 2008).
The P200 is often described as reflecting rudimentary
vigilance processing as P200s are modulated by threa-
tening and/or distinctive stimuli (Ito & Bartholow, 2009).

Although initially perceivers attend to out-group
members at the P200, processing quickly transitions to
a focus on in-group members at the N200. The N200, a
negative-going component occurring around 250 ms
after viewing a stimulus, is larger to in-group faces
than out-group faces (Correll, Urland, & Ito, 2006;
Dickter & Bartholow, 2007; Ito & Urland, 2003, 2005;
Kubota & Ito, 2007; Willadsen-Jensen & Ito, 2006,
2008), larger to pictures of one's own face than to
others’ faces (Tanaka, Curran, Porterfield, & Collins,
2006), and larger to famous than to unfamiliar faces
(Bentin & Deouell, 2000). Processing at the N200 facil-
itates memory for in-group faces (Lucas, Chiao, & Paller,
2011), leading researchers to posit that the N200
reflects a type of perceptual individuation that supports
deeper encoding of a face (Ito & Bartholow, 2009;
Kubota & Ito, 2007, 2009; Kubota & Senholzi, 2011;
Lucas et al, 2011; Senholzi & Kubota, 2016). These
results converge on a hypothesis that the N200 may
play a role in individuation.

Given that the P200 and N200 represent very early
visual processing of race, these components are ideal for
testing how the combination of individuation and accu-
racy goals affects rapid race processing. There is evi-
dence to suggest that category-based processing
occurs under individuation instructions. Ito and Urland
(2005) observed race effects at the P200 and N200 when
the participants’ goal was to individuate targets by either
making personality or food preference judgments (lto &
Urland, 2005), implying that race processing occurs in a
similar pattern under individuation instructions as when
individuals are asked to explicitly attend to race.
However, participants were not given accuracy instruc-
tions and additionally were not provided with individu-
ating information. This research represents a first step,
but it remains unclear how providing individuals with
both a goal to individuate targets and to accurately
predict their behavior from detailed behavioral informa-
tion affects initial categorical processing.

Overview of present research

To encourage individuated perception and to explore
how emphasizing both individuation and accuracy
affects early race perception, we recorded ERPs while
participants viewed targets and performed an indivi-
duation task. The primary aim of this research was to
investigate how these goals affect race perception as

measured by P200s and N200s during an individuation
task. Additionally, we sought to explore the relationship
between P200 and N200 amplitudes and individuated
judgments. To address these research aims, we pro-
vided participants with a goal to both individuate the
targets and to be accurate. During the individuation
task, participants viewed black and white targets paired
with person-specific behavioral information while
recording ERPs. Participants learned about instances
when the targets behaved passively and/or aggressively
(individuating information) and were asked to predict
the target’s behavior in a passivity-relevant new situa-
tion (Beckett & Park, 1995; Blair, Chapleau, & Judd, 2005;
Locksley, Hepburn, & Ortiz, 1982). We expected to repli-
cate previous behavioral findings that under accuracy
and individuation instructions participants would make
individuated behavioral predictions.

Additionally, we predicted one of three possible
effects of accuracy and individuation goals on race per-
ception. First, we could replicate Ito and Urland (2005)
and observe rapid social category processing despite
explicit individuation and accuracy goals (H1). If this
were the case, we would expect P200 and N200 to
differentiate between black and white faces. In contrast,
the combination of accuracy and individuation instruc-
tions may eliminate race effects at the P200 and N200
(H2). Finally, it was also possible to observe some com-
bination of the two previous effects whereby if categor-
ization and individuation occur in sequence (as predicted
by behavioral models of impression formation), then we
would expect a dissociation between P200s (a marker of
initial selective attention to social category information)
and N200s (a hypothesized marker of perceptual indivi-
duation), such that we may observe race differences at
the P200 but not at the N200 (H3).

In a second task, participants passively viewed new
black and white targets. Our goal for this task was to collect
an independent measure of race perception for all partici-
pants and to explore possible carryover effects of indivi-
duation and accuracy instructions to new novel targets.

Methods
Participants

Twenty-nine  white undergraduates enrolled in
Introductory Psychology at the University of Colorado
Boulder participated in return for partial credit toward
their experiment participation requirement. Four partici-
pants were excluded from analyses because of ERP
recording difficulties that rendered their data unusable,
leaving 25 white participants. All participants lived in the
United States for more than 10 years and spoke English



as their first language. Most were freshmen (M,g. = 19.48,
SD = 1.92). Eighteen were female, and seven were male.

Faces

For the individuation task, 116 yearbook photos (54
black faces and 62 white faces) were piloted by 53
participants and rated for their perceived aggressive-
ness, ethnicity, and attractiveness. Faces were cropped
to eliminate clothing, shown in color, and presented
from the neck up. Of the faces piloted, 64 faces with
neutral expressions were selected for use in the indivi-
duation task (32 black faces and 32 white faces; see
supplementary materials for piloting information).

In the second task, the passive-viewing task, partici-
pants viewed 10 new black faces, 10 new white faces, and
a photo of themselves. The participants’ picture was taken
when they first arrived to the laboratory. Their photo was
edited to match the black and white photos in the pas-
sive-viewing task in terms of the size of the photo and the
background color. Self-faces were included for exploratory
reasons and are not discussed further in this article.’

Procedures

Participants were told that the purpose of the project
was to determine how impressions are formed and how
individuals use past information about behavior when
predicting behavior in a subsequent situation.
Following ERP fitting, participants were introduced to
the individuation task. Participants were told that the
targets had participated in a previous experiment and
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that they self-reported their behavior in these scenarios
(see supplementary materials).

Participants were then familiarized with five scenar-
ios (a driving scenario, a basketball court scenario, a
disagreement with a girlfriend, and a roommate situa-
tion; see supplementary materials).? It was stressed to
participants that their (the participant’s) prediction of
passivity for the fifth situation, involving a disagree-
ment in a bar, would be compared to the target’s actual
reported behavior and thus they (the participant)
should try to be as accurate as possible. In the bar
scenario, a patron intentionally bumps into the target
and spills a drink on them. The participants were asked
to predict to what degree it was likely that the person
behaved passively (ignored the patron) or aggressively
(shoved the patron back) in the bar scenario.

During the individuation task, participants first saw a
photo of the target (either a black or a white male) for
350 ms that was presented on the left side of the screen.
Then, the four scenario responses appeared on the right
side of the screen. The photo and the responses were
shown together for 2 s. The four responses and face
remained on the screen and below them appeared a
prompt: “Estimate the likelihood that this individual
behaved aggressively in the BAR scenario on a 0 (non-
aggressive) to 99 (aggressive) scale.” The picture, four pieces
of aggressive information, and the scale remained on the
screen until the participant responded. A one second inter-
trial interval (ITl) followed their response (see Figure 1).

In the individuation task, participants read how that
target ostensibly behaved in each of the four scenarios.
Each scenario had two possible behavioral reactions: a

Individuation Task

or

Driving: Tailgated the other car and
laid on the horn

Basketball: Got into a fight with the
guy

Girlfriend: Grabbed her by the arm
and drug her out of the party

Apartment: Blew up at his friend
and threatened him

Estimate the likelihood that this individual behaved aggressively in the bar scenario

on a0 to 99 scale?

Figure 1. Individuation task used with permission from Blair et al. (2005) with two example face stimuli. Note these stimuli were not
those used during this experiment. We do not have permission to print the stimuli used during the experiment.

'Participants were shown pictures of themselves in this task as an exploratory investigation of the timecourse of processing the
self compared with in-group and out-group members. Because the focus of this article is on in-group and out-group processing
only, ERPs to the self are not included in the analyses or figures. The participant’s face was shown 40 times.

2Scenarios are identical to those used by Blair et al. (2005). We thank Irene Blair for sharing the instructions for the individuation

task and the scenarios.
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passive reaction or an aggressive reaction. This allowed
for 16 unique combinations of behaviors across the four
scenarios. Each combination of scenarios (e.g., passive,
passive, aggressive, aggressive) was presented with a
new face, and each was presented twice, once with a
black target and once with a white target. There were
32 black targets and 32 white targets, resulting in 64
total trials. All conditions were intermixed and rando-
mized without replacement.

In the passive-viewing task, participants were asked to
attend to each face presented for 350 ms, followed by a
1000 ms ITI. Participants viewed a set of 10 black and 10
white faces (different faces from those used during the
individuation task). Black faces were shown 40 times (i.e.,
each unique face was shown four times) and white faces
were shown 40 times (i.e., each unique face was shown
four times), resulting in 80 total trials. In both tasks, all
photos were shown in color, presented at 640 x 480, and
presented from the neck up.

ERP data collection and reduction

ERP data were recorded with 64 electrodes embedded
in a stretch-lycra cap (Electro-Cap International, Eaton,
OH) and positioned according to the 10-20 interna-
tional system (Jasper, 1958). The ground electrode
was embedded in the midline between the frontal
pole and the frontal site. Electrodes were placed
over the left and right mastoid, with scalp data refer-
enced online to the left mastoid. To assess vertical
and horizontal eye movement, electrodes were placed
on the supra- and suborbit of the left eye and on the
outer canthi of both the left and right eye. Electrode
impedances were below 10 kQ. Electrode gel was
used as the conducting medium. ERP recordings
were amplified with a gain of 500 by NeuroScan
Synamps (Sterling, VA), with a bandpass of 15-
30 Hz, and digitized at 1000 Hz. Offline, data were
re-referenced to a computed average of the left and
right mastoid.

ERP data were submitted to a regression procedure
for correction of eyeblink artifact. Epochs were then
created starting at 100 ms pre-stimulus onset and con-
tinuing for 1000 ms after stimulus onset, and were
baseline-corrected to the mean voltage of the pre-sti-
mulus period. Each trial was then visually inspected for
remaining blink or muscle artifact. When artifacts were
detected, the trial was removed from analyses. These
artifact-free trials were then filtered with a 30 Hz low-
pass filter. Waveforms derived from the artifact-free
trials were averaged for each participant for the black
faces and the white faces in both the individuation and
passive-viewing task, respectively.

ERP amplitudes during the individuation task were
submitted to a 2 target race (black, white) x 3 lateral
sites (right, midline, left) x 3 sagittal site (frontal, cen-
tral, parietal) repeated measures general linear model
(GLM). To explore attention to black and white targets
in the passive-viewing task, all components were ana-
lyzed with a 2 target race (black, white) x 3 lateral sites
(right, midline, left) x 3 sagittal site (frontal, central,
parietal) repeated measures GLM. All effects for each
model with more than one degree of freedom were
evaluated using a Greenhouse and Geisser (1959) cor-
rection, although uncorrected degrees of freedom for
these contrasts are reported in the text (Jennings,
1987).

Analyses are reported in three main sections. First, we
examine the ERP effects in the individuation task when
participants had explicit individuation and accuracy
instructions. This allows for an examination of individua-
tion and accuracy goals on race perception. Next, we
examine a behavioral measure of the degree to which
individuals individuated targets when provided with past
behavioral information. This allows for an estimation of
the use of individuating information. Then, we examine
the ERP effects in the passive-viewing task, allowing for
an independent assessment of race perception for each
participant as well as a test of generalization of the goals
(individuation and accuracy) to new targets. Finally, we
examine correlations between the aggression estimates
and the ERPs in the individuation and the passive-view-
ing tasks to explore the relationship between early race
processing and individuation.

Results
ERPs during the individuation task

During the individuation task, P200 amplitudes were
maximal at Fz and peaked at approximately 171 ms
and N200 amplitudes were maximal at Cz and peaked
at 248 ms. Peak component amplitudes were scored for
each participant in each condition at nine scalp sites
(Fz, F3, F4, Cz, C3, C4, Pz P3, and P4) by locating the
maximal positive deflection between 120 and 220 ms
(P200) and the maximal negative deflection between
180 and 310 ms (N200). Effects involving the scalp
distribution of the electrical activity for all ERP compo-
nents that do not involve target race are provided in
the supplementary materials.

P200 amplitudes

When considering the difference between processing of
black and white faces, there was a significant main
effect of target race (F(1, 24) = 15.56, p < .01, partial
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Figure 2. ERPs during the individuation task. Black lines represent black faces, and gray lines represent white faces. Electrodes from
the midline are shown at frontal (Fz), central (Cz), and parietal (Pz) locations and lateral electrodes are shown at F3 and F4.
Component locations in the waveform are displayed on Cz. X-axis represents time in ms, and Y-axis represents amplitude in pV.

n? = .39). Replicating previous work, P200s were larger
to black faces than white faces (M = 4.10 and 1.69 pV,
respectively) (see Figure 2).

N200 amplitudes

In addition, past race effects were replicated for the
N200 with larger (more negative) N200s to white faces
than black faces (M = —4.17 and —6.91 uV, respectively,
F(1, 24) = 9.16, p < .01, partial n* = .28).

These results support H1 and replicate the findings
of Ito and Urland (2005). The P200 and N200 differen-
tiated between racial groups despite explicit individua-
tion and accuracy goals.

Behavioral individuation

Next we assessed participant’s behavioral predictions of
target passivity. Each participant provided a probability
estimate for each target, yielding 64 estimates of
aggression (32 each for black and white targets).
Utilizing multilevel modeling, each probability estimate
was regressed on the target’s amount of past aggres-
sive behavior. For the first model, aggressiveness in
past behavior was coded using a single predictor
reflecting the amount of aggressive behaviors across
the four scenarios (i.e., ranging from 0 to 4). The first
model treated past aggression as a single continuous
variable and resulted in a parameter estimate for the

weight given to the targets’ behavior, collapsing across
scenario type. Those weights were used to determine
the average degree to which past behavior was used to
predict behavior in the bar scenario for each partici-
pant. As such, model 1 provides a measure of individua-
tion when collapsing across target race (see Figure 3).

Model 1 was run as a replication of Locksley and
colleagues (1982) to establish that the participants in
fact used the individuating information when predict-
ing aggression. Although care was taken to select faces
with similar normative aggressiveness and attractive-
ness ratings, there was still variability in these ratings
across stimuli. Therefore, normative ratings of aggres-
siveness and attractiveness were added as covariates.
Replicating past work, participants relied on the target’s
past aggressive behavior when predicting aggression
Mm 1 =21.62; t(24) = 26.83, p < .01). This indicates that
for each additional past aggressive behavior estimates
of aggressive behavior in the future increased by nearly
22 points.

To test whether participants used racial category when
predicting passivity, both target race and the interaction
between number of aggressive behaviors and race were
included in model 2. Normative ratings of each target’s
perceived aggression and attractiveness were also con-
trolled in this analysis (Figure 3). As when past aggressive
behavior is modeled in isolation, participants made indi-
viduated judgments (MB1 =21.60, t(24) = 26.73, p < .01),
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a.
Model 1

Regression model for each probability estimate for each participant:

Aggression Rating = 8, +

B Amount of Aggressive Information, (0 to 4 possible aggressive

behaviors) +

B, Normative Aggressiveness Rating, (7 extremely aggressive) +

B3 Normative Attractiveness Rating, (7 extremely attractiveness)

b

Model 2

Regression model for each probability estimate for each participant:

Aggression Rating =, +

B1 Amount of Aggressive Information, (0 to 4 possible aggressive

behaviors) +

B> Racey (-1 White, 1 Black) +

B3 Amount of Aggressive Information, x Racey +

B4 Normative Aggressiveness Rating, (7 extremely aggressive) +

Bs Normative Attractiveness Rating, (7 extremely attractiveness)

Figure 3. Estimating individuation. (a) The multilevel model used to test whether participants use past behavior when predicting
subsequent behavior, controlling for normative aggression and attractiveness ratings. (b) The multilevel model used to test whether
participants use past behavior when predicting subsequent behavior, as a function of race, and the interaction between race and
amount of aggressive information, controlling for normative aggression and attractiveness ratings. k represents trial number.

controlling for race of the target, the interaction between
race and aggression, normative aggressiveness ratings,
and normative attractiveness ratings (see Table 1). As
number of aggressive past behaviors increased, predicted
aggression in the fifth scenario increased similarly by 22
points. Target race did not influence aggression judg-
ments above and beyond individuating information.
These analyses suggest that after emphasizing indi-
viduation and accuracy and providing individuals

Table 1. Predicting use of individuating information from

aggressive past information provided (in this case, the mean

amount which is two pieces of aggressive information), race of

the target, race by aggression interaction, pilot-rated aggres-

siveness of the face, and pilot-rated attractiveness of the face.
M

B SD t-Value
Mean aggressive information 21.60 4.04 26.73%*
Race 0.25 1.92 0.65
Race x aggression 0.42 133 1.59
Rated aggressiveness 1.62 3.70 2.19*
Rated attractiveness —-0.55 2.83 —-0.98

Mean unstandardized regression coefficient (Mﬁ ), standard deviations
(SD), and t-tests for probability of aggression ‘estimates are included.
**p<.01;*p < .05

passivity-relevant information, participants made indi-
viduated judgments when predicting how the target
behaved in a similar situation, and they did so equally
for black and white targets.

ERPs during the passive-viewing task

During the passive-viewing task, P200 amplitudes were
maximal at approximately 150 ms and N200 amplitudes
were maximal at 224 ms. Peak component amplitudes
were scored for each participant in each condition at nine
scalp sites (Fz, F3, F4, Cz, C3, C4, Pz, P3, and P4) by locating
the maximal positive deflection between 100 and 200 ms
(P200) and the maximal negative deflection between 180
and 280 ms (N200). Component latency windows closely
matched previous research (see Ito & Urland, 2003).

P200 amplitudes

P200s were maximal at Cz (see Figure 4). There was a
significant main effect of target race (F(1, 24) = 4.54,
p < .05, partial n* = .16). Replicating previous work and
similar to the effects observed in the individuation task,

3This is true at all amounts of aggressive behaviors provided (i.e., when there was no aggressive information provided, when
there were three pieces of aggressive information provided, and when all the information provided was aggressive). Additionally,
when excluding rated attractiveness and rated aggressiveness, the results do not change.



P200s were larger to black faces than white faces
(M = 5.45 and 4.42 pV, respectively).

N200 amplitudes

N200s were maximal at Cz. Race effects were replicated
in the N200 with larger (more negative) N200s to white
than black faces (M = —3.69 and 2.00 pV, respectively, F
(1, 24) = 9.44, p < .01, partial n* = .28).

ERP race effects were similar across both tasks, with
ERPs slightly delayed when presenting individuating
information with the face. Replicating previous
research, participants differentiated targets by race at
the P200 and N200. At the P200, participants attended
more to black faces than white faces (Ito & Urland,
2003, 2005) and more to white faces than black faces
at the N200 (Ito & Urland, 2003).

Analyses of the relationship between P200s, N200s,
and individuation judgments

Recall that the individuation task produced a parameter
estimate for the degree to which each participant used
the behavioral information and relied on the target’s
racial category when making their passivity judgments.
Correlations among the participants’ estimates and the
participants’ ERPs (serving as an index of early atten-
tion) were conducted.
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Parallel contrasts were computed in the ERP compo-
nents at the electrode site where component ampli-
tudes were maximal. First, the race main effect
contrasts in the P200 and N200 were calculated as the
difference in processing between black and white tar-
gets for both tasks. Also included in the correlations
were the absolute amplitudes across target race at the
P200 and N200. The absolute amplitude indicates
whether processing at these components across racial
groups relates, in general, to individuation.

For the individuation task, the average slope for the
use of individuating information (the parameter estimate
for overall use of the pieces of aggressive information),
the average slope for use of the target’s race when pre-
dicting aggression, and the slope of the interaction
between use of individuating information and race were
included in the bivariate correlation analyses. These esti-
mates were derived from regression model 2. See Table 2
for the correlations for the individuation task and Table 3
for the correlations for the passive-viewing task.

From these correlations, two main findings appear.
First, there was a nonsignificant effect during the indi-
viduation task. The direction of the nonsignificant effect
was for larger N200s overall, as indexed by the absolute
amplitudes across both blacks and whites, to be asso-
ciated with greater use of individuating information (r
(25) = -.33, p = .106). In addition, the greater the
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Figure 4. ERPs during the passive-viewing task. Black lines represent black faces, and gray lines represent white faces. Electrodes
from the midline are shown at frontal (Fz), central (Cz), and parietal (Pz) locations and lateral electrodes are shown at F3 and F4.
Component locations in the waveform are displayed on Cz. X-axis represents time in ms, and Y-axis represents amplitude in pV.
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Table 2. Estimating the relationship between ERPs and individuation.

Use of individuating information Use of race Race by individuation interaction
P200
P200 overall amplitude 0.03 (0.89) 0.09 (0.68) —0.03 (0.90)
P200 (white—black) —0.18 (0.39) 0.01 (0.98) -0.22 (0.29)
N200
N200 overall amplitude —-.033 (0.11) —0.10 (0.67) 0.13 (0.52)
N200 (white—black) 0.06 (0.79) 0.14 (0.52) 0.09 (0.66)

Correlations and p-values are included. Recall that the N200 is a negative-going component so negative correlations represent larger amplitudes.

Table 3. Estimating the relationship between ERPs and individuation during the passive-viewing task.

Use of individuating information Use of race Race by individuation interaction
P200
P200 overall amplitude —0.08 (0.70) 0.06 (0.78) 0.15 (0.48)
P200 (white—black) —0.11 (0.59) —0.02 (0.93) —0.26 (0.20)
N200
N200 overall amplitude —0.42 (0.04)* 0.07 (0.74) 0.16 (0.45)
N200 (white—Dblack) 0.11 (0.60) 0.06 (0.78) 0.06 (0.76)

Correlations and p-values are included. Recall that the N200 is a negative-going component so negative correlations represent larger amplitudes.

*p < .05.

participants’ N200s overall during the passive-viewing
task, the more participants used individuating informa-
tion (r(25) = -42, p < .05). These findings provide
tentative evidence that differential deployment of
attention that occurs within 200 ms of viewing a person
relates to individuated judgments.

General discussion

To assess how individuation and accuracy goals affect
early race perception and individuated behavioral
judgments, participants were given four pieces of
information about the past behavior of black and
white individuals (individuating information) and
asked to predict each individual’s behavior in a fifth
situation with instructions to form individuated
impressions and to be accurate. Replicating previous
research, participants made individuated judgments
and relied on the provided past behavior when pre-
dicting future behavior for all targets (Beckett & Park,
1995; Blair et al., 2005; Locksley et al, 1982).
Additionally, the effects replicated past race differ-
ences observed at the P200 and N200 (Ito & Urland,
2003, 2005). P200s were larger to black than white
faces, and N200s were larger to white than black
faces in both tasks. Replicating Ito and Urland
(2005) and supporting theoretical stage-based models
of impression formation, these findings indicate that
individuals engage in category processing even when
provided with explicit instructions to both individuate
the target and to be accurate. Additionally, even
though we observed initial category based proces-
sing, participants ultimately made individuated

judgments of the targets. These findings imply that
individuated judgments do not preclude categorical
perception.

Our investigation replicated and extended the
effects observed by Ito and Urland (2005) who
found that even when participants were asked to
make a personality judgment or a food preference
judgment, race still modulated P200s and N200s (Ito
& Urland, 2005). We extended these findings (2005)
by providing participants with both a goal to individ-
uate and a goal to be accurate. Even with these
intersecting goals, race perception rapidly occurred.
In addition, Ito and Urland observed that focusing
attention away from the social nature of the stimuli
by having participants attend to the presence or
absence of a dot on a face similarly did not reduce
P200 and N200 race differences (Ito & Urland, 2005).
Thus, even when the goal is to process at a level
deeper than the social category by making an indi-
viduated judgment or under accuracy instructions, or
when the goal is unrelated to the social nature of the
stimuli, race processing is still observed in a similar
pattern to when individuals are asked explicitly to
attend to social category information.

Individuation is common in many everyday encoun-
ters and individuals spontaneously infer traits both
when personalized information is available and when
it is not available (Uleman, Rim, Adil Saribay, & Kressel,
2012). Therefore, the mere presence of the information
may have been sufficient to encourage individuation
even without explicit instructions to individuate and
be accurate. In this way, the robustness of the indivi-
duation behavioral results may be in part a product of



experience individuating targets and the relative spon-
taneity of such inferences rather than based solely on
the instructions. Although the instructions may not
have been necessary to encourage individuation, pre-
vious research has shown that individuation instruc-
tions facilitate person-based impressions (Fiske &
Neuberg, 1990). In this way, providing both individua-
tion instructions and person knowledge is a robust way
to encourage individuation. Importantly, despite pro-
viding perceivers with both a goal to individuate and
person-specific information, our findings provide addi-
tional evidence in support of stage-based models of
impression formation and suggest inflexibility in early
categorical perception even when encouraged to indi-
viduate targets.

The correlation between N200s in the individuation
task and individuation estimates failed to reach signifi-
cance. One possible explanation is that during this
involved impression task early attention as measured
by the P200 and N200 may have been a less proximal or
robust predictor of behavior. Many psychological pro-
cesses occur within the timeframe between initial
attention and judgment; therefore, in more involved
individuation tasks, downstream psychological pro-
cesses may more strongly predict the actual impression.
When we employed an independent measure of spon-
taneous attention to race in the passive-viewing task,
we observed a relationship between individuation and
N200s. This is interesting, particularly given that this
relationship was explored between viewing one set of
targets and individuating another set. Previous models
of impression formation suggest that increases in atten-
tion to a target relate to individuated processing (Fiske
& Neuberg, 1990). The relationship between N200s dur-
ing processing of faces and individuation indicates that
processes that encourage individuation may engage
even at the earliest stages of encoding. These results
provide tentative initial evidence for a relationship
between overall depth of encoding early in perception
and use of individuating information, but also insinuate
that other downstream psychological processes may
more strongly contribute to individuated judgments.
The current work also demonstrates a novel link
between extremely early devotion of attention to visual
aspects of individuals and individuation. Further
research is needed to clarify these relationships.

Race and predicting aggression

Participants relied on individuating information to an
equal degree for black and white targets. This was the
case for any amount of aggressive information. Even
when targets behaved inconsistently, as was the case
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with two pieces of aggressive and two pieces of non-
aggressive information, participants did not rely on race
when predicting aggression. This finding on the surface
seems like a departure from Blair et al. (2005), where
participants relied on Afrocentric facial features when
predicting aggression. However, unlike Blair and collea-
gues’ study, in this investigation, participants viewed
individuals who were clearly categorically black or
white. Moreover, although participants had both indivi-
duation and accuracy instructions in Blair and collea-
gues’ investigation (2005), in the present research, the
salience between category distinctions may have
increased motivation to focus only on the information
when predicting behavior. This account is consistent
with previous research that found that individuals
were likely to control racial prejudices and stereotypes
when given time and motivation to be accurate
(Devine, 1989; Dunton & Fazio, 1997; Fiske & Neuberg,
1990).

The importance of a photograph in this individuation
task has been explored in previous research. Beckett
and Park (1995) found that when participants were
provided with a photo of the target they used gender
to predict assertiveness of the target. However, when
there was no photo and just a name, participants did
not use gender to make their predictions. Our findings
again appeared, at first, to be at odds with these find-
ings, given that the ERP effects supported that partici-
pants processed the race of the targets from the
photos, but participants also relied on the individuating
information. One possible explanation for this discre-
pancy is that participants may have been more con-
cerned about racial stereotyping than gender
stereotyping and therefore tuned to the individuating
information when they made their predictions.

As a preliminary exploration, however, this study also
has limitations. First, because the faces were presented
with the information, participants could have focused
their attention more or less on either the face or the
information. Future research should track participant’s
visual attention to the faces and information to quantify
how spontaneous individual differences in attention cap-
ture to the face or information moderates the results. In
addition, although these results indicate that participants
processed both race, as evidenced by the P200 and N200
race differences, and the individuating information, as
evidenced by their individuated behavioral judgments;
individual variability in attention to faces versus the
individuating information may have diminished the like-
lihood of finding a relationship between the N200 and
individuation during the individuation task. Future
research should explore how presenting the face and
information sequentially to allow for focused processing
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of both affects the ERP and behavioral results. Finally,
there was no direct control condition in this research
where perceivers were presented with no accuracy or
individuation instructions or individualized information.
Although we replicated the race difference observed in
other P200 and N200 race research where no accuracy or
individuation instructions were given (see Ito & Urland,
2003, 2005; Kubota & Ito, 2007), it may be the case that
the race difference observed after accuracy and indivi-
duation instructions would be diminished in comparison
to a no instructions replication condition where partici-
pants just view the black and white faces either with the
personalized information or with no information. Future
research should explore how these instructions compare
to no instructions.

To summarize, our findings support extant models of
impression formation that place category processing as
the initial stage and underscore posits that even when
category processing is initiated this information does
not necessarily guide impressions. It appears that when
individuals are motivated to be accurate and individu-
ate targets and when there is no time constraint in the
judgment participants no longer rely on category infor-
mation, even if this information is initially processed.
Finally, this research supports posits by Ito and Urland
(2005) that eliminating rapid race-based attention is
relatively difficult even when the goal is to individuate.
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