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Abstract

Social categorization has been viewed as necessarily resulting in stereotyping, yet extant research suggests the two
processes are differentially sensitive to task manipulations. Here, we simultaneously test the degree to which race
perception and stereotyping are conditionally automatic. Participants performed a sequential priming task while either
explicitly attending to the race of face primes or directing attention away from their semantic nature. We find a dissociation
between the perceptual encoding of race and subsequent activation of associated stereotypes, with race perception
occurring in both task conditions, but implicit stereotyping occurring only when attention is directed to the race of the face
primes. These results support a clear conceptual distinction between categorization and stereotyping and show that the
encoding of racial category need not result in stereotype activation.

Key words: implicit stereotyping; racial categorization

Categorization and stereotyping have been treated as inextric-
ably linked, facilitating the assumption that mere exposure to
category exemplars activates stereotypical associations (Bargh,
1984, 1999; Devine, 1989; Dovidio et al., 1986; Stangor et al., 1992).
However, despite assumptions that stereotyping follows from
categorization in many theoretical accounts, empirical research
reveals dissociations between the two processes with respect to
automaticity, suggesting a more nuanced relation between the
two. On the one hand, the activation and application of stereo-
typic associations are widely considered to be conditionally
automatic (e.g. Blair and Banaji, 1996; Gilbert and Hixon, 1991;
Jones and Fazio, 2010; Macrae et al., 1997; Wittenbrink et al.,
2001), meaning that they depend to some degree on the exist-
ence of other enabling circumstances (Bargh, 1999) . In this way,
stereotypes never operate in a way that is completely un-
affected by other factors. One illustration of this was provided

by Macrae et al. who showed that implicit stereotyping de-
pended on the way a group exemplar was processed, with
greater gender stereotype activation when female face primes
were processed in a way that facilitated semantic encoding
(whether the picture depicted sometime animate or inanimate)
as compared with more superficial encoding (detecting the
presence of a dot in the picture). Similar results were obtained
by Jones and Fazio (2010) for implicit racial stereotyping, with
Black face primes facilitating response to guns only when the
primes were processed in terms of their race (see also, Wheeler
and Fiske, 2005).

In contrast, studies examining categorization, or the cogni-
tive grouping of individuals with others perceived to be similar
(Turner, 1987), more often conclude that it occurs uncondition-
ally for dimensions such as race and gender. That is, grouping
individuals in terms of apparent race and gender is assumed to
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occur to the same degree across different processing goals (Ito
and Urland, 2003, 2005; Kubota and Ito, 2007, 2016; Martin and
Macrae, 2007; Mason et al., 2006; Tomelleri and Castelli, 2012).
Ito and Urland (2005) provide an example, showing that neural
sensitivity to racial group membership occurs even when par-
ticipants are focused on more individuating information or on
non-semantic visual information. Stereotyping was not meas-
ured in these studies, but such manipulations can decrease
stereotype application (Macrae et al., 1997; Wheeler and Fiske,
2005), implying a dissociation between categorization and ster-
eotyping. Similarly, in Gilbert and Hixon (1991), cognitively busy
subjects generated fewer stereotype-consistent responses in a
word completion task as compared with not busy subjects, but
recall of the race of the research assistant administering the
task was equally high in both conditions. This suggests that tar-
get race was categorized to the same degree in both conditions
even though stereotype application differed.

More recent models of person perception recognize the poten-
tial for categorization and stereotyping to dynamically influence
each other, and also for separate higher order processes to modu-
late both categorization and stereotyping (Freeman and Ambady,
2011). If one assumes that higher order processes can independ-
ently affect categorization and stereotyping, such models would
allow for the possibility that factors like task goals could differen-
tially impact categorization and stereotyping, creating dissoci-
ations between the two. Unfortunately, past studies are limited by
not simultaneously and independently measuring categorization
and stereotyping. As a consequence, there are no demonstrations
of which we are aware assessing the potential for the same higher
order goal to have different effects on categorization and stereo-
typing within the same participants and at the same time. Gilbert
and Hixon (1991) did show a within subject dissociation between
stereotyping (word completion) and categorization (recall of the
assistant’s race), but the measures were separated in time, with
categorization assessed at the end of study, rather than simultan-
eous with the measure of stereotyping.

The absence of simultaneous assessment of categorization
and stereotyping is likely due to their close conceptual and
temporal relations, and the potential for each to occur quickly
and without conscious awareness (e.g. Brewer, 1988; Fiske and
Neuberg, 1990; Freeman and Ambady, 2011; Kunda and Thagard,
1996), making their independent assessment challenging.
Fortunately, some of the signature features of event-related
brain potentials (ERPs), including high temporal resolution and
sensitivity to processes that occur outside of conscious aware-
ness (Ito and Bartholow, 2009) make them well-suited to assess
processes related to categorization at the same time that stereo-
type activation is assessed behaviorally. Capitalizing on this in
the present study, we recorded ERPs to Black and White faces
that served as primes in a sequential priming task in which par-
ticipants’ imperative task was to classify pictures of subse-
quently presented guns and insects (Judd et al., 2004). We
facilitated attention to prime race during one block of trials by
simply asking participants to categorize each individual in terms
of race. In contrast, we directed attention away from the seman-
tic nature of the primes by having participants attend to a face-
irrelevant physical feature in another block of trials using a task
that has been shown to decrease implicit stereotype activation
(Macrae et al., 1997; Wheeler and Fiske, 2005). By varying the task
performed with respect to the face primes, we could simultan-
eously assess the conditional automaticity of race processing—
as reflected in ERP responses to the face primes—and the condi-
tional automaticity of implicit stereotyping—via response laten-
cies and accuracy to the imperative stimuli.

Given past research on the conditional activation of implicit
stereotypes, we expected Black primes to facilitate categoriza-
tion of stereotype-congruent guns in the race categorization
condition, but not in the feature detection condition. Of critical
interest are neural responses to faces of different races under
these different conditions. To assess this, we capitalized on a
large body of past research showing that ERPs are sensitive to
racial category membership (Dickter and Bartholow, 2007; Ito
and Urland, 2003, 2005; Kubota and Ito, 2007, 2016; Willadsen-
Jensen and Ito, 2006, 2008, 2015). In these past studies, two
components associated with selective attention differentiate
between Black and White faces and have been used as evidence
of racial categorization: P200s are consistently larger to Black
than White faces while N200s are larger to White than Black
faces among non-Black, largely White perceivers.1 To the de-
gree that social categorization reflects the grouping of individ-
uals perceived to be similar (Turner, 1987), neural activity
differentiating between members of different racial groups in-
dicates that people with apparently different racial back-
grounds are perceived dissimilarly. In this way, modulations in
the amplitude of the P200 and N200 response can be taken as
evidence that exemplars from different racial categories have
to some degree been grouped into different categories. Of inter-
est, here, is whether this occurs in both task conditions, or mir-
rors the behavioral results and only occurs when participants
explicitly attend to race. If physiognomic cues associated with
race are encoded automatically, regardless of task, the P200
and N200 should differentiate between Black and White faces
in both task conditions. However, if sensitivity to social cat-
egory information is also conditionally automatic, then Black/
White differentiation in the P200 and N200 may be absent in
the non-semantic task condition.

Materials and methods
Participants

Seventy-two University of Colorado undergraduates partici-
pated in exchange for course credit or monetary compensation.
Data from seven participants were discarded because of a high
number of incorrect responses, suggesting lack of attention.
Four of these participants had high error rates both to the im-
perative stimulus and to questions about the face prime
(explained shortly); the remaining three participants had high
error rates to only the questions about the primes (<20% mean
accuracy in all cases). This left 65 participants in the analyses.
Demographic data were available for 61 of these, with 29 report-
ing their gender as female and 32 as male (Mage¼ 21.54 years).
Forty-five reported their race as White, two as Black, five as
Asian, five as Hispanic, one as Indian, one as multi-racial, and
two as ‘other’ with no additional elaboration. Results do not
change when Black participants are omitted from analyses so
we opted for including all possible data. All participants per-
formed the priming task, with 30 doing so while ERPs were also
recorded (within this subset of participants, 17 were female,
and racial background was reported as 23 White, two Hispanic,

1 Given that none of the participants who provided ERP data were Black,
our review focuses on results obtained with non-Black participants.
For clarity, we note that these ERP components are sensitive to
ingroup/outgroup racial status. Specifically, whereas White partici-
pants show larger P200s to Blacks and larger N200s to Whites, Black
participants show the inverse: larger P200s to Whites and larger N200s
to Blacks (Dickter and Bartholow, 2007; see also Willadsen-Jensen and
Ito, 2008, for similar results with White and Asian participants).
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three Asian, one multiracial, one ‘other’ with no further
elaboration).2

Stimuli

Primes consisted of yearbook-style color pictures of 20 Black and
20 White males. Ratings from an independent sample indicated
that faces were clearly perceived as Black or White and equal in
mean attractiveness. A white dot (3 mm diameter) was placed on
a random subset of 10 Black and 10 White pictures in a random
position that did not obscure a critical face feature (see Macrae
et al., 1997). A second subset of 20 total pictures with dots was also
created; each participant saw only one set in order to counterbal-
ance between participants the pictures with and without dots.

Targets consisted of eight color pictures each of handguns
and insects. These categories were chosen because both share a
negative valence while only handguns are stereotypically asso-
ciated with Blacks (Judd et al., 2004).

Procedure

All participants completed two different blocks of 320 trials each,
once performing the race categorization task and once performing
the feature (dot) detection task. Trial structure was identical in
both blocks, consisting of the presentation of a Black or White face
prime followed by either a gun or insect. Participants were told to
indicate as quickly and accurately as possible whether the photo
showed a gun or insect via button press, with responses labeled
gun and insect. The two blocks differed in how participants were
told to process the face primes. In the race categorization task, par-
ticipants were told to mentally categorize the face as Black or
White, then prepare to respond to the gun or insect. In the feature
detection task, they were told to mentally determine whether the
initial stimulus had a small dot on it.3 Each trial began with the
presentation of a fixation point for 500 ms followed by a face
prime for 155 ms. A blank screen then occurred for 93 ms, followed
by the target, which was visible until participants made their re-
sponse (prime-target SOA¼ 248 ms, see Judd et al., 2004).

In order to verify that participants processed face primes differ-
ently in the two conditions, a task-relevant question appeared im-
mediately after the gun/insect response was made. In the race
categorization task, these questions asked participants if the prime
was either Black or White (Black? or White?). In the feature detection
task, the questions asked whether a dot was present (Dot? or No
Dot?). Each task-relevant question appeared on a random 50% of tri-
als (i.e. in the race categorization task, participants were asked if the
face was White on 50% of the trials and if it was Black on the other
50% of the trials); the correct answer to each type of question was
yes on 50% of the trials. Answers were made via button press, with
responses labeled yes and no. See Supplementary Materials for full
analysis of the responses to the prime questions. ERP and behavio-
ral analyses assessing primary hypotheses reported in the main
text are based on trials for which the prime-related questions were
answered correctly. A randomly determined inter-trial interval be-
tween 1500 and 2000 ms occurred after the prime-related response.

Psychophysiological data collection and reduction

ERP data were recorded from 28 tin electrodes embedded in a
stretch-lycra cap (Electro-Cap International, Eaton, OH, USA),
positioned according to the 10–20 international system (Jasper,
1958). The ground electrode was mounted in the cap on the
midline between the frontal pole and Fz. Tin electrodes were
also placed over the left and right mastoid, with scalp data ref-
erenced online to the left mastoid. Electrodes on the supra- and
sub-orbit of the left eye assessed vertical eye movements.
Electrodes on the outer canthi of the left and right eyes assessed
horizontal eye movements. Electrode impedances were below
10 kX. Electrode gel (Eaton, OH, USA) was used as the conducting
medium for all electrodes. ERP recordings were amplified with a
gain of 500 by NeuroScan Synamps (Sterling, VA, USA), with a
bandpass of .15–30 Hz, and digitized at 1000 Hz.

Off-line, data were re-referenced to a computed average of the
left and right mastoids. We then applied a regression procedure to
correct for eyeblink artifact (Semlitsch et al., 1986). Epochs were
next created starting 100 ms before prime onset and continuing
for 1000 ms after prime onset, then baseline corrected to the mean
voltage of the pre-stimulus period. Each trial was then visually in-
spected for remaining blink or muscle artifact. If artifact was de-
tected in any channel, the entire trial was removed from analyses.

Separate average waveforms were then created for each par-
ticipant as a function of prime race, whether the picture had a
dot on it, and what task was being performed with respect to
the face primes in that block, resulting in eight separate aver-
ages for each participant. The average number of trials retained
per subject per condition was 33.83 (s.d.¼ 6.18). Analyses
focused on the P200 and N200, two components that past re-
search repeatedly demonstrates are sensitive to social category
membership, specifically showing differences in responses to
Black and White faces (Correll et al., 2006; Ito and Urland, 2003;
2005; Kubota and Ito, 2007; Willadsen-Jensen and Ito, 2006;
2015). Local peak component amplitudes were scored by locat-
ing the maximal positive deflection between 120 and 190 ms
(P200)4 and the maximal negative deflection between 190 and
290 ms (N200). These latency windows were determined based
on visual inspection of peak latencies in the grand averages and
past studies (Correll et al., 2006; Ito and Urland, 2003; 2005;
Kubota and Ito, 2007; Willadsen-Jensen and Ito, 2006; 2015).

Results

We first examined behavioral responses for evidence of task ef-
fects on implicit stereotyping. Priming effects in response la-
tency as compared with accuracy are most likely when a task
lacks a tight response deadline (as was the case in this study).
However, some studies either lacking a response deadline or
with a long deadline do find similar patterns of racial bias in
both response latencies and accuracy (e.g. Correll et al., 2002;
Judd et al., 2004). In light of this, we report analyses on both re-
sponse latencies and accuracy. We then examined ERP re-
sponses to see if comparable task modulations were observed
during the encoding of the face primes, which would suggest
that perception of physiognomic cues indicative of category
membership occurs conditionally based on perceivers’ goals, or
if race perception occurs automatically and equally regardless

2 More behavioral than ERP data were collected to increase our ability to
detect what we expected to be smaller effects in the behavioral
(cf. Macrae et al., 1997; Wheeler and Fiske, 2005) than ERP measures
(cf. Ito and Urland, 2003).

3 Block order was inadvertently fixed for participants providing only be-
havioral data, with the dot detection task occurring first. Task order
was counterbalanced across participants who provided ERP data. For
those participants, task order did not qualify the Task�Prime
Race�Target effects of interest.

4 Differences in peak latency suggest the P200 we quantified is distinct
from the face-specific N170. In these data, the P200 had a peak latency
of �144 ms whereas the N170 visible over lateral temporal regions had
a later peak latency of �167 ms.
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of task. Preliminary analyses revealed similar behavioral effects
among ERP and non-ERP participants, so data from all partici-
pants were combined in the behavioral analyses.

Behavioral responses

Response latencies. A 2 (Task: race categorization, feature detec-
tion)� 2 (Dot Presence: yes, no)� 2 (Prime Race: Black,
White)� 2 (Target: gun, insect) within subjects ANOVA was per-
formed on trials on which the gun or insect was correctly classi-
fied, after dropping trials on which participants’ responses
exceeded 63 s.d. relative to their mean. Response latencies on
individual trials were log-transformed, then averaged within
condition. All analyses were performed on the log-transformed
values but raw response latencies are reported, here, for ease of
interpretation. The predicted Task�Prime Race�Target Type
interaction indicative of changes in implicit stereotyping as a
function of task was significant, F(1,64)¼ 5.00, P¼ .029, gp

2¼ .072.
To test for task effects on implicit stereotyping, we examined
separate Prime Race�Target ANOVAs within each task condi-
tion (see Figure 1). As expected, this interaction was significant
in the race categorization condition, F(1,64)¼ 19.49, P< .0001,
gp

2¼ .233. Implicit stereotyping was seen in faster responses to
guns after Black (M¼ 830.00 ms, s.d.¼ 263.29) than White primes
(M¼ 877.76 ms, s.d.¼ 329.58), F(1,64)¼ 16.54, P< .0001, gp

2¼ .205.
There was a marginally significant effect in the opposite direc-
tion for insects, with a trend toward faster responses following
White (M¼ 824.36 ms, s.d.¼ 287.67) than Black primes
(M¼ 836.75 ms, s.d.¼ 295.74), F(1,64)¼ 3.34, P¼ .072, gp

2¼ .050.
The Prime Race�Target interaction was also significant in

the feature detection task, F(1,64)¼ 5.14, P¼ .027, gp
2¼ .074.

However, there was no evidence that responses to guns were
facilitated by Black (M¼ 940.16, s.d.¼ 36.48) as compared with
White primes (M¼ 944.80, s.d.¼ 37.83), F(1,64)¼ 0.98, P¼ .325,
gp

2¼ .015. However, replicating the trend in the race categoriza-
tion task, the simple effect of race was significant for insects in
the feature detection task, with faster responses following
White (M¼ 924.05, s.d.¼ 35.7) than Black primes to insects
(M¼ 942.74, s.d.¼ 35.95), F(1,64)¼ 4.04, P¼ .049, gp

2¼ .059.5

Accuracy. Response accuracy within each condition revealed the
same pattern as response latencies, with implicit stereotyping only
in the race categorization condition. The expected three-way Prime
Race�Target�Task interaction was significant, F(1,64)¼ 4.39,
P¼ .040, gp

2¼ .064. Separate Prime Race�Target ANOVAs within
each task condition revealed the expected significant interaction in
the race categorization condition, F(1,64)¼ 4.98, P¼ .029, gp

2¼ .072.
As expected, participants more accurately categorized guns follow-
ing Black (M¼ 90.58%, s.d.¼ .14) than White primes (M¼ 89.10%,
s.d.¼ .16), F(1,64)¼ 4.21, P¼ .044, gp

2¼ .062 (see Figure 2). There was
no difference in accuracy to insects as a function of prime race in
the race categorization task (F(1,64)¼ 1.33, P¼ .253, gp

2¼ .020), and
no Prime Race�Target Type interaction in the dot detection task
(F(1,64)¼ 0.64, P¼ .426, gp

2¼ .010).6

ERPs

In past research with non-Black, largely White participants,
P200s are consistently larger to Black than White faces whereas
N200s are larger to White than Black faces (Dickter and
Bartholow, 2007; Ito and Urland, 2003, 2005; Kubota and Ito,
2007; Willadsen-Jensen and Ito, 2006, 2008). Our interest, here, is
whether this occurs in both task conditions, or whether the lack
of implicit stereotyping in the feature detection task occurs be-
cause it decreases attention to race. This was tested in separate
2 (Task)� 2 (Dot Presence)� 2 (Prime Race) ANOVAs on P200 and
N200 amplitude, with all factors within-subjects. Since race-
sensitive P200 and N200 effects are typically largest at midline
scalp sites (e.g. Ito and Urland, 2003), an additional three-level
within-subjects factor of scalp site (Fz, Cz, Pz) was also included
in both models.

Fig. 1. Mean response latencies (in ms) as a function of prime race and target ob-

ject separately for the race categorization and feature detection tasks. Error bars

show 61 SEM, based on within-subject error variance (Cousineau, 2005).

Fig. 2. Mean accuracy as a function of prime race and target object separately for

the race categorization and feature detection tasks. Error bars show 61 SEM,

based on within-subject error variance (Cousineau, 2005).

5 There were a number of other significant effects in the omnibus re-
sponse latency analysis but none were of theoretical interest. We list
them for completeness: (i) Task main effect, F(1,64)¼43.23, P< .0001,
gp

2¼ .403, (ii) Dot Presence main effect, F(1,64)¼21.82, P< .0001,
gp

2¼ .254, (iii) Prime Race�Target Type interaction, F(1,64)¼25.13,
P< .0001, gp

2¼ .282, (iv) Task�Prime Race interaction, F(1,64)¼ 5.04,

P¼ .028, gp
2¼ .073, (v) Task�Target Type�Dot Presence interaction,

F(1,64)¼12.27, P¼ .001, gp
2¼ .161. These showed faster responses in the

race categorization than feature detection task and following primes
without dots in some conditions (in the race categorization condition
when the targets were guns and in the dot detection task when the tar-
gets were insects), or were subsumed by the predicted Task�Prime
Race�Target Type interaction reported in the main text.

6 Other effects not of theoretical interest in the omnibus accuracy ana-
lysis: (i) Task main effect, F(1,64)¼ 4.42, P¼ .039, gp

2¼ .065, (ii) Dot
Presence main effect, F(1,64)¼5.42, P¼ .023, gp

2¼ .078, and the (iii)
Task�Dot Presence interaction, F(1,64)¼4.84, P¼ .031, gp

2¼ .070. These
showed greater accuracy when targets were preceded by primes with
dots and in the race categorization task, but only when the primes
lacked dots.
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Both analyses revealed main effects of Prime Race that repli-
cated past research, as shown in Figure 3. P200s were larger to
Black (M¼ 9.32 lV, s.d.¼ 3.44) than White primes (M¼ 8.25 lV,
s.d.¼ 3.47), F(1,29)¼ 39.92, P< .0001, gp

2¼ .579. N200s were larger
to White (M¼�6.29 lV, s.d.¼ 2.91) than Black primes
(M¼�4.72 lV, s.d.¼ 2.85), F(1,29)¼ 45.12, P< .0001, gp

2¼ .609. Of
critical importance, neither effect was moderated by task.7

Discussion

Results of the present study show that task goals have distinct
effects on social categorization and stereotyping. Using meas-
ures that allow us to separately but simultaneously assess neu-
ral responses to faces of different races and the stereotypical
associations activated by those faces, we find an equally high
sensitivity to race when participants are explicitly categorizing
faces in terms of race and when they are directed to perform a
face-irrelevant feature detection task. In contrast, implicit

stereotyping occurred only when participants focused on the ra-
cial category distinction. Other studies have demonstrated the
effects of task instructions on implicit stereotyping (e.g. Jones
and Fazio, 2010; Macrae et al., 1997), but none included a separ-
ate measure of the way in which racial information was
encoded. The present study, therefore, provides a unique dem-
onstration of an on-line dissociation between the perceptual
encoding of category information and the activation of category
based semantic content, suggesting that knowing someone’s
race does not inevitably mean the relevant stereotype will be
activated and/or applied.

This conclusion returns us to the issue that opened this art-
icle of how categorization and stereotyping are related. One pos-
sibility is that higher levels of input, in this case due to task
goals, affect the categorization-stereotyping link. Lacking any
top-down modulation signaling the need to inhibit categoriza-
tion or stereotyping, mere exposure to category exemplars may
directly trigger the activation of relevant stereotypes, as shown
in the race categorization task where implicit stereotyping fol-
lowed the racial modulation of neural responses. However, when
other goals are activated, such as the goal to attend to a face-
irrelevant dot stimulus, the direction of attention away from the
semantic nature of the face stimuli may have allowed partici-
pants to still process its physical features to some degree (as re-
flected in racial modulation of neural responses) yet weakened
the connection between such race processing and stereotypes
associated with the group. While our design provides no direct
evidence of the modulatory effects of task on the categorization-
stereotyping relation, this account is consistent with models of
person perception that highlight the role of so-called top-down
forms of modulation (Freeman and Ambady, 2011) and also with
other studies demonstrating the moderating role of task goals or
contextual features on aspects of categorization and stereotyping
(e.g. Krosch and Amodio, 2014; Macrae et al., 1997; Senholzi and
Ito, 2013; Van Bavel et al., 2008; Wheeler and Fiske, 2005).

An important issue we were not able to address is how the fea-
ture detection task might affect the categorization-stereotyping
link. Macrae et al. (1997) suggest the task may operate by

Fig. 3. Grand average ERP responses to Black and White face primes in the race categorization and feature detection tasks. Shown at electrode Cz, where the P200 and

N200 were the largest.

7 The following additional effects were significant in the omnibus ana-
lyses of the P200 and N200. In the P200 analysis, there was a significant
Scalp Site main effect that took a quadratic form, with the largest
P200s at Cz (M¼9.63 lV, s.d.¼ 4.10) as compared to Fz (M¼8.29 lV,
s.d.¼ 3.88) and Pz (M¼8.43 lV, s.d.¼ 2.64), F(1,29)¼ 34.37, P< .0001,
gp

2¼ .542. The Prime Race main effect was also moderated by Scalp
Site (F(1,29)¼7.93, P¼ .014, gp

2¼ .215). The simple effect of race, with
larger P200s to Blacks than Whites, was significant at Fz, Cz, and Pz
(Fs(1,29)¼32.09, 44.99, and 25.02, all ps< .0001, gp

2s¼ .525, .608, .463, re-
spectively), but the interaction indicates the magnitude of the race ef-
fect was smaller at Pz (M¼0.78 lV, s.d.¼ .85) as compared to Fz
(M¼ 1.17 lV, s.d.¼1.13, F(1,29)¼5.66, P¼ .024, gp

2¼ .163) and Cz
(M¼ 1.25 lV, s.d.¼1.02, F(1,29)¼ 23.11, P< .0001, gp

2¼ .443). In the N200
analysis, there was also a main effect of scalp site that took a quadratic
form, with the largest N200s at Cz (M¼ -6.08 lV, s.d.¼3.03) as com-
pared to Fz (M¼ -5.59 lV, s.d.¼2.97) and Pz (M¼ -4.83 lV, s.d.¼ 2.96),
F(1,29)¼23.88, P< .0001, gp

2¼ .452. The main effect of Dot Presence
was also significant, with larger N200s to pictures without dots
(M¼ -5.82 lV, s.d.¼2.95) than with dots (M¼ -5.19 lV, s.d.¼ 2.77),
F(1,29)¼10.19, P< .003, gp

2¼ .250.
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interfering with semantic appraisal of the individual. A cognitive
load effect is also possible (cf. Gilbert and Hixon, 1991). Moreover,
other manipulations may have similar modulatory effects via dif-
ferent mechanisms. Individuation, for instance, can similarly di-
minish stereotype activation but in a way that does not prevent
semantic appraisal of the person under consideration. We thus
expect that higher order modulation of categorization and stereo-
typing can occur via a number of different specific mechanisms.

We chose these particular measures because they have been
used frequently to assess categorization (e.g. Ito and Urland,
2003) and stereotyping (e.g. Judd et al., 2004). They also each
have properties recommending their use for their respective
purposes (e.g. ERPs have a fast temporal resolution and are sen-
sitive to implicit processes; sequential priming tasks can assess
the implicit activation of racial stereotypes). However, since the
measures of categorization and stereotyping are different from
each other, we cannot rule out the possibility that the nature of
the tasks themselves contributed to the divergence in the ef-
fects obtained on them. The most problematic possibility is that
ERPs are simply not sensitive to task manipulations and so
would be incapable of detecting any task-related modulations
of categorization. This seems unlikely as ERPs to faces of differ-
ent races have shown sensitivity to task manipulations in past
studies (e.g. Cunningham et al., 2012; Senholzi and Ito, 2013) but
task differences are nevertheless relevant to consider.

One unpredicted aspect of the results is the longer and less
accurate responses in the feature detection than race categor-
ization task (see notes 5 and 6). This could reflect a practice ef-
fect. While we varied task order for all the participants who had
ERPs recorded, we inadvertently fixed the order for the partici-
pants who only contributed behavioral data, with the feature
detection task performed first by all of the these participants. It
seems likely that performance would get faster and more accur-
ate over the course of the study. Thus, a practice effect com-
bined with more participants doing the feature detection task
first could explain why latencies were on average longer and ac-
curacy was lower in the task. Another possibility is that the fea-
ture detection task took longer to perform than the race
categorization task, regardless of the order in which it was com-
pleted, perhaps because dot location was not fixed, so perform-
ing the task could require scanning a large portion of the image
on each trial. Neither difference is necessarily problematic for
the issue of whether categorization and stereotyping are dis-
sociable. Note that (i) task order was varied systematically for
the ERP participants and (ii) if the feature detection task was
more difficult it might be expected to interfere with the encod-
ing of race-related information, thereby decreasing the likeli-
hood of seeing race effects in the P200 and N200 in the feature
detection task. Thus, if there was a task order effect, it was dis-
tributed equally across ERP participants, and if task difficulty
had an effect, we would expect it to diminish neural sensitivity
to race in the feature detection task, yet sensitivity to race
occurred equally in both task conditions.

We nevertheless wanted to ensure that the lack of implicit
stereotyping effects on behavior in the full sample in the feature
detection task condition was due to a change in attentional
focus, and not merely differences in task proficiency or atten-
tional load. To assess this, we collected behavioral responses
from an additional 60 participants with identical procedures
save for systematically varying task order and increasing the
SOA between the prime and target from 248 to 400 ms. We
reasoned that if the feature detection task was inherently more
difficult, giving participants longer to perform it before requir-
ing attention to the target stimuli should reduce this load.

Slower responses in the feature detection task were eliminated
in these Supplementary Data, but we still replicate the task
moderating effects on implicit stereotyping. That is, partici-
pants were faster and more accurate to identify guns following
Black than White primes in the race categorization task,
whereas this difference was absent in the feature detection
task. Full information on the Supplementary Data can be found
in the Supplementary Materials. While we think these data are
useful for ruling out the possibility that the modulation in im-
plicit stereotyping obtained in the main study was an artifact of
either a practice effect or differences in task difficulty, we stress
again that the critical assessment of how perceivers’ goals
affected behavioral vs ERP responses should not have been
affected.

In sum, results support a view of categorization and stereo-
typing as closely intertwined yet conceptually and functionally
distinct. While this conclusion may seem to contradict theoriz-
ing that categorization necessarily leads to stereotyping, a care-
ful reading of many of these theories indicates a more nuanced
relation. For instance, Allport’s statement that ‘The category
infuses all that it contains with the same ideational and
emotional favor’ (1954/1979, p. 21) seemingly implies that to cat-
egorize is to stereotype yet he later noted that while categoriza-
tion and stereotyping are part of the same complex mental
process, they are not identical; stereotyping only occurs if and
when relevant category-based content is ‘freighted’ with the
category (pp. 191–192). More recent treatments similarly con-
ceptualize automatic categorization as distinguishable from the
activation of category-based affect and cognitions (Brewer,
1988; Fiske and Neuberg, 1990; Freeman and Ambady, 2011;
Kunda and Thagard, 1996), and the dissociation is also consist-
ent with evidence of distinct brain systems subserving basic vis-
ual processes and the activation of semantic associations (e.g.
Haxby et al., 2000). Such theorizing and results from the present
study highlight the importance of understanding at a mechan-
istic level how stereotype application can be prevented even
when category information is encoded, which will ultimately
benefit the design of maximally effective bias-reducing
interventions.
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