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Across three studies we examined people’s implicit attitudes toward Black 
and White targets who differed systematically by emotional expression. 
In Study 1, both the race and the emotional expression of primes affect-
ed people’s attitudes as measured by the Affect Misattribution Procedure 
(AMP; Payne, Cheng, Govorun, & Stewart, 2005). In Study 2, participants 
completed an Implicit Association Test (IAT; Greenwald, Nosek, & Banaji, 
2003) containing smiling Black and neutral White faces. When categoriz-
ing by race, participants implicitly preferred neutral White, over smiling 
Black, faces. By contrast, when categorizing by emotional expression, par-
ticipants showed an implicit preference for smiling Black faces. In Study 
3, participants spontaneously categorized these faces by race or emotional 
expression. Implicit biases again reflected participants’ social categoriza-
tion, however the majority of non-Black participants spontaneously cat-
egorized by race. Taken together, these results suggest that how we catego-
rize multiply categorizable others directly affects our spontaneous affective 
responses.
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“The human mind must think with the aid of categories…This principle holds 
even though we often make mistakes in fitting events to categories and thus get 
ourselves into trouble.” 
	 —Allport (1954, p. 21), The Nature of Prejudice
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In The Nature of Prejudice (1954), Gordon Allport made the case that people have a 
mental need to think categorically about objects, animals, and perhaps most con-
sequentially, people. Support for his basic idea that categorization, an inevitable 
and necessary cognitive process, can lead us to make mistakes and “thus get our-
selves into trouble” abound both in the social psychological literature and in the 
daily news. While evidence of intentional categorization and overt discrimination 
are often found throughout society, prejudice can also take much more subtle and 
even unintentional forms. 

Over the last two decades, researchers examining racial prejudice have often 
aimed to better understand people’s implicit attitudes, which are “unintention-
al, resource-independent, unconscious, or uncontrollable” evaluative responses 
(Gawronski & De Houwer, 2014, p. 284). One robust finding to emerge from this 
literature is that non-Black adults typically show a preference favoring White, as 
opposed to Black, racial group members, despite generally expressing egalitar-
ian views (Dasgupta, McGhee, Greenwald, & Banaji, 2000; Dovidio, Gaertner, 
Kawakami, & Hodson, 2002; Greenwald, Banaji, & Nosek, 2015; Lai et al., 2014). 
This implicit pro-White (versus Black) bias has been found at adult-like levels in 
White American children as young as 6 years of age (Baron & Banaji, 2006; Dun-
ham, Baron, & Banaji, 2007; Williams & Steele, 2017). Among adults, implicit ra-
cial preferences are a better predictor than explicit attitudes of negative nonverbal 
behavior during interracial interactions (Dovidio, Kawakami, & Gaertner, 2002; 
Greenwald, Poehlman, Uhlmann, & Banaji, 2009), as well as increased amygdala 
activation and startle eye-blink responses when viewing Black versus White faces 
(Cunningham et al., 2004; Phelps et al., 2000). Taken together, these findings sug-
gest that there are both theoretical and practical benefits to better understanding 
the conditions under which implicit racial biases are attenuated or even reversed. 

A substantial body of research examining implicit racial biases has focused on 
attitudes toward Black and White targets who differ only by race. However, peo-
ple who we encounter in everyday life are multifaceted, with race being only one 
of many dimensions along which they might be categorized. How might other 
perceptually salient social categories and attributes affect people’s implicit atti-
tudes toward Black and White targets? The goal of the present research was to 
address this question. Across three studies we examined the effect that emotional 
expression, a dynamic social category (Freeman & Ambady, 2014), can have on the 
attitudes that are spontaneously evoked by Black and White target faces. Specifi-
cally, we examined people’s implicit attitudes toward smiling Black and neutral 
White faces, with the goal of better understanding the conditions under which 
implicit racial biases are expressed. 

MULTIPLE SOCIAL CATEGORIES

There is now ample evidence from the impression formation literature to suggest 
that people’s multiple identities, and the stereotypes associated with these iden-
tities, can influence the impressions of others that we form. Both theory and re-
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search suggest that when we are faced with a myriad of social categories and attri-
butes, some with competing associations, categorization can play a central role in 
informing our impressions. How a person is categorized, be it by race, gender, age, 
or emotional expression, will affect which stereotypes are subsequently activated 
(Brewer, 1988; Fiske & Neuberg, 1990; Freeman & Ambady, 2014; Kunda & Tha-
gard, 1996; Pittinsky, Shih, & Ambady, 1999). This can, in turn, have downstream 
consequences for impression formation. 

The effect of categorization on stereotype activation has been demonstrated 
in a series of studies in which participants viewed an Asian-American woman 
(Macrae, Bodenhausen, & Milne, 1995). In one of these studies, participants were 
first primed with either Asian- or female-related words. They were then asked to 
view a brief video of an Asian-American woman, and subsequently completed a 
seemingly unrelated lexical decision task. Participants who had first been primed 
with Asian-related words showed an increased activation of Asian stereotypes, in 
the form of faster identification of Chinese-stereotypical words, and an inhibition 
of female stereotypes, in the form of slower identification of female-stereotypical 
words, on the lexical decision task. Participants who had first been primed with fe-
male-related words showed the reverse pattern of results. The activation and inhi-
bition of competing social identities depended on which of these two identities—
“female” or “Asian”—was made contextually salient prior to viewing the video 
(Macrae et al., 1995; cf. Gilbert & Hixon, 1991). Once categorized by race or gender, 
the relevant stereotypes were more accessible to the perceiver, while stereotypes 
associated with the other identity were inhibited. This finding provides evidence 
that the stereotypes activated by an identical target can differ quite dramatically 
depending on which of her multiple identities are salient and thus used as a basis 
for categorization during person perception. 

In related research by Sinclair and Kunda (1999, Study 3), participants who re-
ceived positive feedback from a Black doctor subsequently showed activation of 
doctor stereotypes, and inhibition of Black racial stereotypes on a lexical decision 
task. By contrast, participants who had been criticized by a Black doctor showed 
activation of Black racial stereotypes and inhibition of doctor stereotypes. In ad-
dition, participants who were evaluated negatively by a Black, as opposed to a 
White, manager not only showed greater activation of Black racial stereotypes, 
but also evaluated the Black manager more negatively (Sinclair & Kunda, 1999, 
Study 1). These differences in evaluations by manager race did not emerge when 
a Black, versus White, manager evaluated participants positively. Together, these 
studies provide additional evidence that social categories, including race, gender, 
and even occupation, do not always result in the spontaneous activation of rel-
evant stereotypes (see also Gilbert & Hixon, 1991). Instead, contextual factors, as 
well as motivational processes, can affect how we categorize others, the ensuing 
stereotypes that are activated, and ultimately the impressions of others that we 
form (Brewer, 1988; Fiske & Neuberg, 1990; Freeman & Ambady, 2014; Kunda & 
Thagard, 1996; Pittinsky et al., 1999). 

Interestingly, some research further suggests the bi-directionality of these pro-
cesses. Specifically, it has been shown that perceiving stereotype-consistent emo-
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tional cues can also affect the racial categorization process, at least for those higher 
in implicit prejudice (Hugenberg & Bodenhausen, 2004). Across two studies, peo-
ple high in implicit prejudice were more likely to categorize racially ambiguous 
targets as Black, as opposed to White, when the targets had an angry facial ex-
pression (see also Freeman, Penner, Saperstein, Scheutz, & Ambady, 2011). This 
finding is consistent with more recent theorizing which suggests a dynamic inter-
active model of person construal, in which top-down social cognitive processes 
interact with bottom-up perceptual processes in an interactive manner to influence 
both categorization and corresponding stereotype activation (Freeman & Ambady, 
2011). It seems not only that social categorization (e.g., categorizing a person as 
Black) can influence stereotype activation (e.g., “aggressive”; Sinclair & Kunda, 
1999), but that stereotypes activated by perceptual cues, including emotional ex-
pression (e.g., “angry”), can affect social categorization (e.g., categorizing a ra-
cially ambiguous person as “Black”; Hugenberg & Bodenhausen, 2004). 

SOCIAL CATEGORIZATION AND IMPLICIT ATTITUDES

Although there is a great deal of research demonstrating that cognitively based 
stereotypes about multiple social categories, in particular gender, race, age, and 
emotion (Freeman & Ambady, 2014), can affect impression formation and person 
perception, much less is known about how these multiple social categories affect 
implicit attitudes. Research examining implicit biases has been integral in enhanc-
ing our broad understanding of social cognition as well as more nuanced aspects 
of racial prejudice. However, the vast majority of this research has focused on at-
titudes toward targets that differ along a single social category, often race. When 
we consider that people can be categorized in a multitude of ways, an important 
question arises: How do these multiple social categories influence the attitudes 
that targets spontaneously evoke?

There is some initial research to suggest that how we categorize others can influ-
ence our spontaneously activated affective responses. Wittenbrink, Judd, and Park 
(2001) examined people’s implicit racial attitudes following exposure to videos 
of Black men in specific social contexts. Participants first watched video clips of 
Black targets in a positive (family barbeque) or negative (potentially gang-related) 
scene. Those who saw the positive clip subsequently demonstrated a significant 
decrease in implicit pro-White bias relative to baseline, whereas those who saw the 
negative clip did not (see also Barden, Maddux, Petty, & Brewer, 2004; Dasgupta 
& Greenwald, 2001; Livingston & Brewer, 2002; Lowery, Hardin, & Sinclair, 2001). 
Even when categorized by race, bias was attenuated when information provided 
prior to the implicit measure presented stereotype inconsistent social category in-
formation (e.g., family man). 

Of greatest relevance to the current research, Mitchell, Nosek, and Banaji (2003, 
Study 1) assessed people’s implicit attitudes by using familiar, liked Black athletes 
and disliked White politicians as target stimuli in an Implicit Association Test (IAT; 
Greenwald et al., 2003). These researchers demonstrated that how targets are cat-
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egorized can affect implicit attitudes. When asked to categorize the targets based 
on their occupation, participants showed greater implicit positivity toward liked 
Black athletes as compared to disliked White politicians. However, when asked to 
categorize targets based on race, racial biases emerged, with participants show-
ing an implicit bias favoring the disliked White politicians over the liked Black 
athletes. 

In a subsequent study (Study 2), the authors demonstrated that this shift was 
not exclusively because attitudes toward different categories (politician versus 
athlete in one condition; Black and White racial groups in other) were being as-
sessed. Participants in this study were asked to select either (a) three liked Black 
and three disliked White famous Americans, or (b) three disliked Black and three 
liked White famous Americans. These selections were used as the racial category 
exemplars in a subsequent IAT. Participants in both conditions then categorized 
the targets by race while completing a race-attitude IAT. Those who categorized 
disliked Black and liked White exemplars showed a pro-White bias, whereas those 
who categorized liked Black and disliked White targets did not, suggesting that 
both social categories and competing associations with specific known exemplars 
informed implicit attitudes.

PRESENT RESEARCH

The goal of the present research was to build on these findings by examining how 
a dynamic attribute, specifically emotional expression, can affect people’s implicit 
attitudes toward Black and White targets. Across three studies, we examined par-
ticipants’ implicit attitudes toward targets who differed both by race (Black or 
White) and by emotional expression (smiling or neutral). In two of these studies 
(Studies 2 and 3) we focused exclusively on attitudes toward smiling Black versus 
neutral White targets. 

We chose to examine the impact of emotional expression for several reasons. 
First, research suggests that emotional expressions can be used as a basis for social 
categorization in a way that is similar to other stable social categories (Cañadas, 
Lupiáñez, Kawakami, Niedenthal, & Rodríguez-Bailón, 2016; Freeman & Ambady, 
2011). Second, although emotional expressions may be dynamic and fluid, these 
cues provide critical information when making social inferences, particularly dur-
ing social interactions (for a review see Keltner & Haidt, 1999). We may be more 
likely to interpret a smiling face as someone who is willing to interact, and a neu-
tral face as someone who is either unfriendly or not interested in communicat-
ing (Kraut & Johnston, 1979). As such, we felt that emotional expressions would 
provide dynamic social information that participants would spontaneously attend 
to. Finally, previous research has found that people show implicit biases favoring 
smiling faces (Donges, Kersting, & Suslow, 2012; Rohr, Degner, & Wentura, 2012), 
and this is true even in young children (Williams, Steele, & Lipman, 2016). By 
providing participants with smiling Black and neutral White faces, we could de-
termine whether emotional expressions that have been shown to evoke consistent 
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and predictable implicit preferences would influence implicit attitudes toward ra-
cially prototypical Black and White targets, and whether this would depend on 
how attitudes were assessed.

In Study 1, we made use of the Affect Misattribution Procedure (AMP; Payne, 
Cheng, Govorun, & Stewart, 2005) to examine participants’ implicit attitudes to-
ward targets that differed by both race (i.e., Black and White targets) and emo-
tional expression (i.e., smiling and neutral expressions), on a measure that does 
not require categorization. We tested the possibility that both race and emotional 
expression would have independent effects on people’s attitudes, with people 
showing greater positivity toward both White and smiling faces. 

In Study 2, we examined people’s implicit attitudes toward smiling Black and 
neutral White targets using the Implicit Association Test (IAT; Greenwald, Nosek, 
& Banaji, 2003). We tested the hypothesis that non-Black participants’ implicit at-
titudes would reflect their basis of categorization. Based on the findings of Mitch-
ell and colleagues (2003), we anticipated that participants would show greater 
implicit positivity toward smiling Black targets, relative to neutral White targets, 
when categorizing by emotional expression as opposed to race. In Study 3, we 
aimed to replicate and extend the results of Study 2 by including an ambiguous 
categorization condition. In this condition, participants were not instructed how to 
categorize smiling Black and neutral White faces, and were therefore able to attend 
primarily to race, emotional expression, or both. Across each of these studies, we 
tested the hypothesis that emotional expressions, which are inherently dynamic, 
can act as a competing social cue and influence participants’ spontaneously acti-
vated affective responses relative to a more stable social category, specifically race. 
For each study, we report all measures, conditions, and data exclusions.

STUDY 1

In Study 1 we examined people’s implicit attitudes toward targets who differed 
by both race (i.e., Black and White) and emotional expression (i.e., smiling and 
neutral) using an Affect Misattribution Procedure (AMP; Payne et al., 2005). In the 
AMP, participants view multiple trials in which a prime image is shown briefly 
(for 75 ms) followed by a blank screen (125 ms), an affect-neutral stimulus (100 
ms), and then a mask that remains on the screen until the participant provides a 
response. The participant’s task on each trial is to rate whether the affect-neutral 
stimulus is relatively more pleasant or unpleasant than average, while disregard-
ing the prime image. The premise underlying this task is that if affect is elicited by 
the prime, it will be misattributed to the ambiguous stimulus, resulting in a rating 
that reflects affect elicited by the prime. 

Priming measures have been found to be sensitive to perceptual features of eval-
uative targets (see, for example, Livingston & Brewer, 2002), and the AMP has been 
shown to have predictive validity and to be a reliable implicit measure (Cameron, 
Brown-Iannuzzi, & Payne, 2012; Payne & Lundberg, 2014). Results from previous 
studies have shown that positively versus negatively valenced primes can lead 



540	 STEELE ET AL.

to priming effects on the AMP in the anticipated direction, with both adults and 
children rating ambiguous stimuli that followed positive primes (e.g., bunnies, a 
baby) more favorably than ambiguous stimuli that followed negative primes (e.g., 
snakes, a spider; Payne et al., 2005; Williams et al., 2016). As such, it was expected 
that smiling primes would elicit more positivity than neutral primes. 

In addition, White participants have been found to show a pro-White (versus 
Black) bias on the AMP (Payne et al., 2005). We therefore aimed to identify whether 
racial biases would still emerge when other relevant information (i.e., emotional 
expression) was available. Previous research using priming measures suggests 
that some racial targets might not elicit racial biases. For example, Black faces 
low in racial prototypicality did not consistently elicit racial biases on priming 
measures (Livingston & Brewer, 2002) nor did prototypical Black faces when the 
context suggested that they were athletes or lawyers (Barden et al., 2004; see also 
Remedios, Chasteen, Rule, & Plaks, 2011). In the current study we tested whether 
smiling Black faces would similarly fail to elicit racial biases on this priming mea-
sure, using a 2 (Race of Prime: Black or White) × 2 (Emotion of Prime: Smiling or 
Neutral) within-subject design.

METHOD

Participants 

One hundred and sixty-six non-Black undergraduates participated for course 
credit. Data from 7 participants were excluded from our analyses because they ex-
hibited patterned or controlled responding (n = 5)1 or told the experimenter explic-
itly that they had rushed through the study, which was confirmed by their reaction 
times (n = 2). This led to a final sample of 159 participants (105 female, Mage = 19 
years, SD = 4.36), comprised of South Asian (n = 42 [30 female], Mage = 19 years, 
SD = 5.28), White (n = 41 [26 female], Mage = 21 years, SD = 5.33), Middle-Eastern 
(n = 30 [20 female], Mage = 18 years, SD = 1.77), East/Southeast Asian (n = 28 [15 
female], Mage = 18 years, SD = 1.31), Hispanic (n = 9 [6 female], Mage = 18 years, SD 
= 1.13), and non-Black multiracial/other race (n = 9 [8 female], Mage = 22 years, SD 
= 6.91) participants.2

1. Patterned responding was evidenced by the fact that participants either used only one of the 
two keys when responding to the AMP or they used alternating keys. These exclusions were based 
on an a priori decision to remove participants who identified between 90 and 100% of the inkblots 
shown after a smiling face as pleasant and 0 to 10% of the inkblots shown after a neutral face as 
unpleasant. Although such responding may have been the result of priming effects, we removed 
these participants out of concern that they may have been purposefully controlling their responses. 
Inclusion or exclusion of these participants did not substantially alter the results. 

2. In each of the studies, Black participants who signed up were provided with the opportunity to 
complete the study, but were excluded from our data prior to any analyses. In Study 1, this included 
36 Black participants. For Study 2, this included 10 Black participants as well as 7 participants who 
did not provide their race. For Study 3, this included 44 Black participants, 7 biracial/multiracial 
(Black) participants, as well as 6 participants who did not provide their race. 
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Measures

Implicit Racial Attitudes. Implicit attitudes were measured using the Affect Misat-
tribution Procedure (AMP; Payne et al., 2005). The AMP consisted of two blocks, 
each containing 40 trials. In each trial, a prime was shown on the screen for 75 ms, 
followed by a blank screen for 125 ms, a novel inkblot for 100 ms, and finally a 
mask. The mask remained on the screen until the participant indicated, using one 
of two designated computer keys, whether the inkblot was more or less pleasant 
than an average inkblot. Unlike the original AMP, which asked participants to rate 
Chinese characters, in the present study we used inkblots to reduce the likelihood 
that participants from our racially diverse sample would recognize the characters 
being used. A total of 40 novel inkblots were used, and participants were instruct-
ed to ignore the faces that flashed before the inkblots, which participants were 
told were simply a warning that the inkblot was about to be revealed. The primes 
included 10 smiling Black men, 10 neutral Black men, 10 smiling White men, and 
10 neutral White men, matched for age and attractiveness that were shown indi-
vidually and in random order.

Procedure

Participants were taken to individual testing rooms where they provided written 
consent and then completed the AMP.3 Upon completion of the study, participants 
were debriefed and thanked for their participation. 

RESULTS AND DISCUSSION

A 2 (Race of Prime: Black or White) × 2 (Emotion of Prime: Smiling or Neutral) 
within-subjects ANOVA was conducted using participants’ proportion of posi-
tive inkblot ratings following each prime as the dependant variable. A main effect 
of Race of Prime emerged, F(1, 158) = 4.66, p = .03, hp

2 = .03. Participants evalu-
ated inkblots more favorably when they were preceded by a White (M = .54, SD 
= .13) as opposed to a Black (M = .51, SD = .14) prime. A significant main effect of 
Emotion of Prime also emerged, F(1, 158) = 42.48, p < .001, hp

2 = .21. Participants 
showed greater positivity toward inkblots that followed a smiling (M = .59, SD = 
.19) as opposed to neutral (M = .45, SD = .16) face. No significant interaction effect 
emerged, F(1, 158) = .04, p = .84, hp

2 < .001.
As can be seen in Figure 1, participants were more likely than chance to rate the 

inkblots as pleasant when they followed smiling primes for both White (M = .60, 
SD = .20), t(158) = 6.51, p < .001, 95% CIs [.07, .14], d = 1.04, and Black (M = .58, 

3. Participants in each study also completed a series of explicit measures following the completion 
of the implicit measure, including Feeling Thermometers (Nelson, 2008), the Motivation to Respond 
Without Prejudice Scale (Plant & Devine, 1998), the Modern Racism Scale (McConahay, Hardee, & 
Batts, 1981), as well as a Friends Questionnaire. These data were collected for exploratory purposes 
and results were therefore not analyzed as part of the current studies.
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SD = .22), t(158) = 4.67, p < .001, 95% CIs [.05, .12], d = .74, faces. Participants were 
also more likely than chance to evaluate the inkblots as unpleasant when they 
followed neutral White face primes (M = .46, SD = .19), t(158) = -2.37, p = .02, d = 
-.38, or neutral Black face primes (M = .44, SD = .19), t(158) = -4.10, p < .001, d = 
-.65. These findings suggest that emotion and race each had an independent effect 
on people’s implicit attitudes when people were not required to categorize faces 
within the task.

In Study 1, participants showed more positive attitudes toward White (versus 
Black) target faces as well as smiling (versus neutral) targets faces. In the current 
research both stable (race) and dynamic (emotional expression) aspects of the 
targets had independent effects on people’s implicit attitudes when these targets 
were viewed as exemplars, however the effects were of different magnitudes. The 
emotional expression of the prime had a greater impact, with the effect size for 
emotional expression being seven times larger than the effect of race. It seems pos-
sible that this was due largely to the structure of this priming task, a point that we 
return to in the General Discussion. 

In Studies 2 and 3 we aimed to extend this research by examining people’s im-
plicit attitudes toward targets whose race and emotional expression typically elicit 
different affective responses. Specifically, we focused on people’s implicit attitudes 
toward smiling Black and neutral White targets. In addition, across these two 
studies we examined people’s implicit attitudes using the Implicit Association Test 
(IAT; Greenwald et al., 2003), a task that requires categorization. As such, we were 
able to test our hypothesis that the basis of categorization (i.e., by race or emotional 
expression) would affect people’s implicit attitudes, with more positive attitudes 
being elicited by smiling Black targets, relative to neutral White targets, when they 

FIGURE 1. Study 1 proportion of AMP trials in which participants indicated that 
inkblots following smiling and neutral White and Black faces were more pleasant 
than average. Error bars represent the standard error for each column.
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were categorized by emotional expression as opposed to race. Although both the 
race and the emotional expression of targets had an effect on people’s attitudes in 
Study 1, in Study 2 we examined whether associations with one social category 
(i.e., race) could be overridden by associations with other aspects of the target (i.e., 
emotional expression).

STUDY 2

In Study 2 we sought to extend the findings of Study 1 by examining participants’ 
implicit attitudes toward smiling Black and neutral White targets when partici-
pants were asked to categorize these targets by race (Race-Categorization condi-
tion) or emotional expression (Emotion-Categorization condition). In addition to 
these two experimental conditions, we included two control conditions—one in 
which participants were asked to categorize faces that differed only by race (Race-
Control condition) and another in which participants were asked to categorize 
same-race faces that differed only by emotional expression (Emotion-Control con-
dition). This allowed us to determine whether the additional social category (i.e., 
race or emotional expression) would influence implicit biases. Specifically, when 
categorizing targets by race, would the magnitude of racial bias be equivalent re-
gardless of whether the faces differed by emotional expression (i.e., smiling Black 
faces and neutral White faces) or not (all smiling faces)? Similarly, would an im-
plicit preference for smiling faces be attenuated when the target smiling faces were 
racially prototypical Black faces, as opposed to racially prototypical White faces?4 

As such, the study had a 2 (Categorization Task: Race or Emotion) × 2 (Condition: 
Experimental or Control) between-subjects design. 

METHOD

Participants 

One hundred and sixty non-Black undergraduates participated for course credit. 

Data from 12 participants were excluded from our analyses because they failed to 
follow the instructions (n = 3), accurately identified the purpose of the study (n = 
2), responded to at least 10% of trials faster than 300 ms (n = 1; Greenwald et al., 
2003), had an error rate greater than 30% (n = 3; Banse, Gawronski, Rebetez, Gutt, 
& Morton, 2010), or had an average reaction time on all trials that fell above three 
standard deviations above the mean (n = 3; Cvencek, Greenwald, & Meltzoff, 2011; 

4.  We selected these control conditions to address our specific research questions. However, 
another interesting comparison would be with smiling White and neutral Black faces. This would 
allow us to further determine whether smiling White faces and neutral Black faces show a similar 
magnitude of bias when they are categorized by either race or emotional expression. As this was not 
our central question, we did not include these comparisons. This is, however, a question worthy of 
future investigation.
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Cvencek, Meltzoff, & Greenwald, 2011). This led to a final sample of 148 partici-
pants (107 female, Mage = 19 years, SD = 2.91), which included South Asian (n = 45 
[31 female], Mage = 19 years, SD = 2.14), White (n = 41 [32 female], Mage = 18 years, 
SD = 1.64), East/Southeast Asian (n = 34 [23 female], Mage = 18 years, SD = 1.52), 
Middle-Eastern (n = 18 [13 female], Mage = 18 years, SD = 1.32), and non-Black 
multiracial/other race (n = 10 [8 female], Mage = 21 years, SD = 9.09) participants. 

Measures

Implicit Attitudes. Implicit attitudes were measured using an Implicit Associa-
tion Test (IAT; Greenwald et al., 2003), which is a computer-based reaction time 
task. In both the Race-Categorization and Emotion-Categorization conditions, 
target images included faces of smiling Black (n = 4) and neutral White (n = 4) 
men that were racially prototypical and matched for age and attractiveness. In the 
Race-Control condition, target images included matched faces of smiling Black (n 
= 4) and smiling White (n = 4) men, and in the Emotion-Control condition, target 
images included matched faces of smiling White (n = 4) and neutral White (n = 4) 
men. Thus target images in the two experimental conditions differed systemati-
cally by both race and emotional expression. By contrast, target images in the two 
control conditions differed systematically by either race or emotional expression. 
Across each of the conditions, pleasant and unpleasant attributes were depicted 
pictorially with valenced stimulus images taken from the International Affective 
Picture System (Lang, Bradley, & Cuthbert, 2008). 

Participants completed seven blocks, as outlined by Greenwald et al. (2003). 
Blocks 1 and 2 were practice blocks consisting of 20 trials each. In Block 1, par-
ticipants sorted the faces using two computer keys that corresponded to a header 
that appeared on the screen. In the Race-Categorization and Race-Control condi-
tions, participants were asked to sort sequentially presented faces by race, and 
were shown a header with a Black cartoon face on one side and a White cartoon 
face on the other side. Each cartoon face on the header had the facial features re-
moved so that no emotional expression information was available. In the Emotion-
Categorization and Emotion-Control conditions, participants were asked to sort 
the sequentially presented faces by emotional expression and saw a header with 
a schematic smiling face on one side and a schematic neutral face on the other. In 
Block 2, participants sorted pleasant (sunflowers, kittens, puppies, beautiful land-
scape) and unpleasant (garbage, oil spill, demolished house, landfill) stimuli using 
a header with the words “pleasant” and “unpleasant” as labels. 

Blocks 3 (20 practice trials) and 4 (40 test trials) were the first of two sets of criti-
cal blocks that combined the faces and valenced images. Participants in the Race-
Categorization and Race-Control conditions saw a header containing the cartoon 
face of one race (e.g., White) and the word “pleasant” on one side, and a cartoon 
face of the other race (e.g., Black) and the word “unpleasant” on the other side (see 
Appendix A). Participants in the Emotion-Categorization and Emotion-Control 
conditions instead saw a header containing a schematic face with one expression 
(e.g., smiling) and the word “pleasant” on one side, and a schematic face with the 
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other expression (e.g., neutral) and the word “unpleasant” on the other side. Par-
ticipants sorted all of the previously viewed images using this header. Block 5 was 
identical to Block 1, with the exception that the location of the two pictures on the 
header was reversed. Blocks 6 (20 practice trials) and 7 (40 test trials) were the final 
sets of critical blocks that combined the faces and valenced images. These were the 
same as Blocks 3 and 4, but with the new pairings. For example, participants in 
the Race-Categorization and Race-Control conditions who sorted White faces and 
pleasant images using one computer key and Black faces and unpleasant images 
using the other computer key in Blocks 3 and 4, now sorted Black faces and pleas-
ant images using one key and White faces and unpleasant images using the other 
key in Blocks 6 and 7. The pairings for each of the critical blocks were counterbal-
anced between participants and the target images for each trial were presented 
in random order. Reaction times for each of the trials in the critical blocks were 
recorded. 

Procedure

Participants were taken to individual testing rooms where they provided consent 
and then completed one of four randomly assigned IATs.

After completing the study, participants were debriefed and thanked for their 
participation. 

FIGURE 2. Study 2 IAT D-scores by condition. In the two Categorization conditions, higher 
D-scores represent greater implicit preference for neutral White versus smiling Black targets. 
In the Race-Control condition, higher D-scores represent greater implicit preference for White 
versus Black targets and in the Emotion-Control condition, higher D-scores represent greater 
implicit preference for neutral versus smiling targets. Error bars represent the standard error. 
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RESULTS AND DISCUSSION

D-scores were first calculated as outlined by Greenwald and colleagues (2003), 
with higher scores indicating an implicit preference for neutral White targets 
relative to smiling Black targets. A 2 (Categorization Task: Race or Emotion) × 2 
(Condition: Experimental or Control) ANOVA revealed a significant main effect of 
Categorization Task, F(1, 144) = 273.26, p < .001, hp

2 = .66. Participants categorizing 
by race (D = .37, SD = .37) had significantly different implicit attitudes than those 
categorizing by emotion (D = -.60, SD = .33). No main effect of Condition, F(1, 144) 
= .07, p = .79, hp

2 = .001, or interaction, F(1, 144) = .45, p = .51, hp
2 = .003, emerged.

As can be seen in Figure 2, participants in the Race-Categorization condition (D 
= .34, SD = .38), showed greater implicit positivity toward neutral White targets 
relative to smiling Black targets, t(33) = 5.16, p < .001, d = 1.80. The magnitude of 
this bias did not differ from those in the Race-Control condition (D = .39, SD = .36), 
who sorted faces with the same emotional expression, t(77) = .65, p = .52, d = .15. 
By contrast, those in the Emotion-Categorization condition (D = -.58, SD = .31), 
showed greater implicit positivity toward smiling Black targets relative to neutral 
White targets, t(32) = -10.65, p < .001, d = 3.77, and similarly, the magnitude of bias 
did not differ from those in the Emotion-Control condition (D = -.61, SD = .34), 
who saw only White faces, t(67) = -.29, p = .77, d = .07. 

The first goal of this study was to determine what effect emotional expression, a 
dynamic social category, has on the attitudes spontaneously evoked by Black and 
White target faces. Our results provide evidence that the way in which targets are 
categorized can have a profound effect on people’s implicit attitudes. Identical 
smiling Black and neutral White target faces elicited different attitudes depending 
on whether they were being categorized by race or by emotional expression. When 
participants categorized these faces by race, they showed an implicit preference 
favoring neutral White, as compared to smiling Black, faces. By contrast, when 
categorizing by emotional expression, participants showed an implicit preference 
favoring smiling Black, over neutral White, faces. 

A second goal of this study was to determine whether the magnitude of bias 
would be affected by other target attributes that might have competing associa-
tions, or whether, once categorized, bias would be similar to what is found when 
faces differ only by one social category. Somewhat surprisingly given the results 
of Mitchell et al. (2003, Study 2), participants showed an equivalent magnitude 
of pro-White bias when they categorized smiling Black and neutral White faces 
by race in the Race-Categorization condition as when they categorized Black and 
White faces with identical emotional expressions. Unlike earlier work on stereo-
type activation and inhibition, we also found little evidence that multiple social 
categories had an inhibitory effect on attitudes—participants who completed an 
IAT containing targets who differed systematically along two perceptually salient 
social categories did not show increased bias favoring the dimension along which 
they categorized. Instead, once categorized, the magnitude of participants’ im-
plicit bias was comparable to when targets differed only in one way (i.e., by race 
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or by emotional expression). Put differently, once viewed through the lens of race, 
evidence of racial biases ensued regardless of other relevant social category infor-
mation. Similarly, once categorized by emotional expression, racial biases did not 
attenuate the positive associations elicited by smiling Black targets. One limitation 
to this research was the relatively small sample size, and ensuing low statistical 
power, for this study. We addressed this concern in Study 3. 

STUDY 3

The goal of Study 3 was to replicate and extend the findings of Studies 1 and 2 in 
several key ways. First, we aimed to increase our statistical power by replicating 
with a larger sample, the main finding of Study 2, that people’s implicit attitudes 
toward smiling Black and neutral White targets, as measured by the IAT, depend 
on which social category is used as the basis for categorization. To make each con-
dition more visually comparable, in Study 3 participants were presented with an 
identical header containing both race and emotional expression information, spe-
cifically, a smiling Black cartoon image on one side and a neutral White cartoon 
image on the other (see Appendix A). Prior to completing blocks containing smil-
ing Black and neutral White target faces, participants in the Race-Categorization 
and Emotion-Categorization conditions were provided with written instructions 
asking them to categorize the pictures by either race or emotional expression, re-
spectively.

Second, we examined which of these two social categories participants would 
spontaneously use as the basis for social categorization. We did this by randomly 
assigning participants to either the Race-Categorization condition, the Emotion-
Categorization condition, or to a third Ambiguous-Categorization condition. In 
this third condition, participants used the same header provided in the other two 
conditions to sort smiling Black and neutral White faces. However, participants 
assigned to this condition were simply instructed to sort the pictures based on the 
header provided. Given that the pictures used in the task were of smiling Black 
and neutral White faces, this allowed these participants to successfully complete 
the task while categorizing by race, emotion, or both of these aspects of the target 
faces. 

To determine how participants primarily categorized targets throughout the 
task, participants sorted three additional trials at the end of each IAT that ap-
peared to participants to be part of the final block of trials. We selected three trials 
to ensure that we provided a sufficient number of trials to determine how partici-
pants were primarily categorizing (i.e., by race or by emotional expression), while 
simultaneously limiting the number of trials in such a way that they appeared 
seamlessly to be part of the task. The stimuli used in these three trials were ran-
domly selected from four novel pictures, two of neutral Black faces and two of 
smiling White faces. 

We again predicted that implicit attitudes would depend on how targets were 
categorized, with smiling Black faces eliciting greater positivity, and neutral White 
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faces eliciting less positivity, when participants categorized these faces by emo-
tional expression as opposed to race.

METHOD

Participants

One hundred and seventy-two non-Black undergraduates participated for course 
credit. Data from three participants were excluded from our analyses because they 
had an average reaction time on all trials that was at least three standard devia-
tions above the mean (Cvencek, Greenwald, & Meltzoff, 2011; Cvencek, Meltzoff, 
& Greenwald, 2011). The final sample of 169 was comprised of South Asian (n = 38 
[27 female], Mage = 18 years, SD = 1.66), White (n = 36 [26 female], Mage = 19 years, 
SD = 3.04), Middle-Eastern (n = 26 [19 female], Mage = 20 years, SD = 3.26), East/
Southeast Asian (n = 23 [16 female], Mage = 19 years, SD = 4.25), Hispanic (n = 4 [4 
female], Mage = 23 years, SD = 4.27), and other (including non-Black multiracial/
other race, n = 42 [31 female], Mage = 20 years, SD = 5.09) participants. 

Measures

Implicit Racial Attitudes. Implicit attitudes were measured using similar IATs to 
those used in Study 1, with a few noteworthy differences. First, conditions now 
included only the Race-Categorization and Emotion-Categorization from Study 
1, as well as a new Ambiguous-Categorization condition. Second, participants in 
each of our conditions saw an identical header (see Appendix A), which included 
a smiling Black cartoon face on one side and a neutral White cartoon face on the 
other. The instructions for the Race- and Emotion-Categorization conditions were 
the same as in Study 1, however the headers in these conditions now contained 
both race and emotion information. Participants in the Ambiguous-Categorization 
condition were simply asked to match the image in the center of the screen with 
the appropriate header. In this Ambiguous-Categorization condition, no reference 
to either race or emotion was made. Third, an additional critical block containing 
three trials was added to the end of each IAT (Block 8). For participants, these 
three trials appeared to follow seamlessly from the trials in Block 7, and contained 
an identical header. Each target image was selected from a set of four images that 
included neutral Black and smiling White faces. If participants had been categoriz-
ing by race, we anticipated that they would sort a neutral Black target face with 
the smiling Black header and a smiling White target face with the neutral White 
header. On the other hand, if they had been categorizing primarily by emotion, we 
anticipated that they would sort a neutral Black face with the neutral White header 
and a smiling White target face with the smiling Black header.
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Procedure

The procedure for Study 3 was identical to that of Study 2, with the exception that 
participants were now randomly assigned to one of three conditions (Condition: 
Race-Categorization, Emotion-Categorization, or Ambiguous-Categorization).

RESULTS AND DISCUSSION

As in Study 1, D-scores were first calculated as outlined by Greenwald and col-
leagues (2003), with higher scores indicating an implicit preference for neutral 
White targets relative to smiling Black targets. A one-way ANOVA using D-scores 
as the dependant variable revealed the expected significant effect of condition, F(2, 
166) = 64.09, p < .001, hp

2 = .44. Post-hoc Tukey HSD tests revealed that participants 
in the Race-Categorization condition (D = .34, SD = .38) showed significantly dif-
ferent attitudes than participants in both the Emotion-Categorization (D = -.50, SD 
= .34, p < .001, d = 2.33) and Ambiguous-Categorization (D = .13, SD = .53, p = .04, d 
=.44) conditions. Responses in the Emotion- and Ambiguous-Categorization con-
ditions also differed significantly from each other (p < .001, d = 1.46, see Figure 3). 
As in Study 1, participants in the Race-Categorization condition (D = .34, SD = .38), 
showed greater implicit positivity toward neutral White targets relative to smiling 
Black targets, t(57) = 6.83, p < .001, d = 1.81. By contrast, those in the Emotion-
Categorization condition (D = -.50, SD = .34) showed greater implicit positivity 
toward smiling Black targets relative to neutral White targets, t(59) = -11.12, p < 
.001, d = 2.89. 

FIGURE 3. Study 3 IAT D-scores by condition. Higher D-scores represent greater implicit 
preference for neutral White versus smiling Black targets. Error bars represent the standard 
error.



550	 STEELE ET AL.

Next, we examined the spontaneous categorization trials across each of the con-
ditions in order to determine how participants across conditions categorized the 
majority of these trials (see Table 1). Across all conditions, the majority (57%) of 
participants categorized all three of the spontaneous trials exclusively by race, 
while fewer categorized all three of the trials exclusively by emotion (23%) or by 
both race and emotion (20%). Individuals who categorized all three trials by race 
demonstrated significantly greater positivity toward neutral White, as opposed to 
smiling Black, target faces (D = .19, SD = .47), t(96) = 3.99, p < .001, d = .81. By con-
trast, those who categorized all three trials by emotional expression demonstrated 
significantly greater positivity toward smiling Black versus neutral White faces 
(D = -.45, SD = .45), t(37) = -6.20, p < .001, d = 2.04. These two groups differed sig-
nificantly from each other, t(133) = -7.21, p < .001, d = 1.25. Participants who used 
a combination of race and emotion information to categorize the final three trials 
did not show a significant bias (D = -.11, SD = .55), t(33) = -1.21, p = .24, d = .42. This 
group differed significantly from those who categorized entirely by race, t(129) = 
3.11, p = .002, d = .55, as well as from those who categorized entirely by emotion, 
t(70) = -2.87, p = .005, d = .69 (see Figure 4).

We also examined just those participants in the Ambiguous-Categorization 
condition. The majority of these participants categorized all three trials by race 
(69%), with fewer categorizing by emotion (14%) or by both race and emotion 
(18%). Overall, participants in this condition, who were not asked to categorize in 
a particular way, showed a preference for neutral White targets over smiling Black 
targets (D = .14, SD = .52), t(50) = 1.98, p = .05, d = .42. In addition, those who cat-
egorized all three trials by race (D = .18, SD = .45) showed a significantly different 

FIGURE 4. Study 3 IAT D-scores for participants who categorized the final three trials either 
exclusively by race, by both race and emotion, or exclusively by emotion. Higher D-scores 
represent a greater implicit preference for neutral White versus smiling Black targets. Error bars 
represent the standard error.
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pattern of bias than those who categorized all three final trials by emotion (D = 
-.27, SD = .63), t(40) = -2.25, p = .03, d = .82. 

These findings are consistent with the results of Study 2 and provide addition-
al evidence that the way in which a target is categorized has a direct impact on 
people’s ensuing implicit attitudes. Participants who categorized these targets by 
race, either spontaneously or because of the instructions that they received, sub-
sequently showed more positive attitudes toward neutral White targets and less 
positive attitudes toward smiling Black targets, than participants who categorized 
these targets based on their emotional expression.

In this study we also made use of three additional spontaneous categorization 
trials in the IAT to determine whether participants were primarily attending to 
race or emotional expression when categorizing our face stimuli. To our knowl-
edge, this is the first time that the IAT has been used in this way to examine both 
spontaneous categorization and implicit attitudes. Overall, the majority of par-
ticipants categorized these last three trials by race, suggesting that race may have 
been particularly salient when people were required to think categorically about 
others. As expected, participants’ implicit biases generally showed a pattern that 
was consistent with these categorization trials. Participants who categorized these 
final trials by emotional expression showed an implicit preference for smiling 
Black targets, whereas those (the majority) who categorized these final trails by 
race showed an implicit preference for neutral White targets.

GENERAL DISCUSSION

Across three studies, we examined the impact of race and emotional expression on 
non-Black participants’ implicit attitudes. In Study 1, we found that the race and 
the emotional expression of targets had independent effects on people’s implicit 
attitudes. Previous research provides some evidence that social categories with 
competing associations, including social roles, occupations, or even sexual orien-
tation, can attenuate biases on priming measures (Barden et al., 2004; Wittenbrink 
et al., 2011) or approach-avoidance tasks (Remedios et al., 2011). Using an estab-
lished priming measure, we found that emotional expression, a dynamic attribute, 
similarly affected implicit attitudes. Our non-Black participants showed greater 
positivity following smiling, as opposed to neutral, face primes. Nonetheless, it 

TABLE 1. Number of Participants in Each Condition Who Categorized the Three Final  
Spontaneous Categorization Trials in Block 8 by Race, Emotion, or Both (Study 3)

All by Race Both All by Emotion

# % # % # %

Race-Categorization Condition (n = 58) 53 91 5 9 0 0

Spontaneous-Categorization Condition (n = 51) 35 69 9 18 7 14

Emotion-Categorization Condition (n = 60) 9 15 20 33 31 52
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is important to note that racial biases on this priming measure still emerged. As 
a group, White face primes still evoked greater positivity than Black face primes.

In Studies 2 and 3, we examined non-Black participants’ attitudes toward smil-
ing Black and neutral White target faces on an implicit task that required partici-
pants to actively categorize these target faces. We found evidence that implicit at-
titudes are informed by contextually driven social categorization processes. When 
targets were categorized by race, a pro-White bias emerged. Neutral White faces 
were implicitly preferred to smiling Black faces. Importantly, the magnitude of 
this implicit bias did not differ from when participants were presented with White 
and Black targets with identical emotional expressions. This finding suggests that 
when categorizing by race, implicit attitudes will reflect racial biases, regardless of 
the emotion being expressed by the targets. 

It is important to note, however, that when categorizing smiling Black and neu-
tral White faces based on their emotional expression, participants showed an im-
plicit preference for smiling Black over neutral White faces. The magnitude of pos-
itivity evoked by a smiling Black target did not differ from when the smiling target 
was White, suggesting that implicit racial biases can be obscured when targets 
are categorized differently, even when the criteria for social categorization is not 
a stable social category. This finding adds to the work of Mitchell and colleagues 
(2003) by demonstrating that novel targets and dynamic target attributes can in-
fluence implicit attitudes. This finding differs somewhat from the results of their 
second study, however, where the unique aspects of exemplars (specifically seeing 
liked Black and disliked White famous faces) attenuated implicit racial biases on 
the IAT. It seems possible that this difference in results was because participants 
in their study needed to select famous people from a list, making other aspects 
of their identity (being liked or disliked) salient just prior to completing the im-
plicit measure. Future research will be needed to further identify those situations 
in which social categories with competing associations will and will not influence 
implicit attitudes. 

In addition, in the current research, we found that when participants were not 
told how to categorize target faces when completing the IAT (Study 3), race was 
overwhelmingly used as a basis for categorization. Over two-thirds of our par-
ticipants categorized by race, suggesting that when thinking categorically about 
others, race dominated over emotional expression, and this affected the attitudes 
that were spontaneously evoked. It is possible that when categorizing novel tar-
gets, participants will rely more heavily on stable social categories, such as race, as 
opposed to more dynamic aspects, such as emotional expression, however further 
research will be needed to better understand the conditions under which this is the 
case. In addition, future research establishing the reliability and validity of the am-
biguous categorization condition as a measure of social categorization could pro-
vide useful insight. Although the final spontaneous categorization trials allowed 
us to infer whether participants were primarily categorizing by race or emotional 
expression by the end of the task, it is less clear whether participants categorized 
only one way throughout the task. It is possible that participants attended to both 
aspects of identity throughout (i.e., Happy Black targets) and/or used alternate 
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categorization strategies on different trials (i.e., categorizing by emotional expres-
sion on some trials and race on others), and future research should investigate 
these possibilities as well as individual differences in people’s spontaneous cat-
egorization tendencies. It is also unclear from these results whether participants 
were recoding the response options during the task in Studies 2 and 3 (Meissner & 
Rothermund, 2013), and this would be worthy of future investigation. 

The findings in these studies are consistent with recent theories of person con-
strual (Freeman & Ambady, 2014), which focus on the interplay between facial 
cues, social categories, and contextual information in informing social categoriza-
tion processes in a dynamic and interactive manner. The current research extends 
this work to show the effect of this dynamic interplay on attitudes. When the im-
plicit measure primed smiling and neutral racial exemplars, both race and emo-
tional expression informed implicit attitudes. Importantly, although the emotional 
expression of the targets had a much larger effect, racial biases still emerged. When 
the implicit measure required categorization, these implicit attitudes depended 
largely on the way in which the targets were categorized. This suggests that im-
plicit attitudes can be informed by multiple perceptually salient social categories, 
however only under certain conditions. When the context strongly encourages cat-
egorization by one dimension, as was the case for those assigned to the race- or 
emotional-categorization conditions of the IAT, attitudes may reflect biases toward 
the dominant category. In daily living, this might be likely to occur when a specific 
social category (i.e., gender, race) is distinctive in a social context. For example, a 
Black women’s race is likely to be most distinctive in a context with many White 
women, but her gender should be particularly distinctive when she is surrounded 
by Black men (Mitchell et al., 2003). 

The findings also provide additional evidence that attitudes are online construc-
tions that integrate pre-existing group-level associations with contextual cues. 
This conceptualization fits with a growing body of research to suggest that implicit 
racial attitudes are more malleable than was initially theorized (Blair, 2002; Lai et 
al., 2014). For example, there are now many studies demonstrating that exposure 
to counterstereotypical exemplars, prior to completing an implicit measure, can 
attenuate racial biases (Dasgupta & Greenwald, 2001; Gonzalez, Steele, & Baron, 
2017; Lai et al., 2014; Lowery et al., 2001; Wittenbrink et al., 2001). It is unclear 
whether these interventions are effective because they challenge negative asso-
ciations with the larger racial group or activate a particular subtype (e.g., Black 
professional) that has pre-existing positive associations. 

Unlike this previous research, our findings should not be taken as evidence for 
the malleability of implicit racial biases. Instead, our findings provide additional 
evidence for the dynamic and contextual nature of implicit attitudes. In our stud-
ies the same targets elicited different attitudes, depending on how they were con-
strued. This construal was often determined by contextual cues (i.e., task instruc-
tions and structure) directing social categorization. From a practical standpoint, 
these findings suggest that contexts which encourage racial categorization are 
likely to elicit racial biases, even when other relevant social information is avail-
able. 
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Taken together, the present studies suggest that both person perception and so-
cial categorization processes play an important role in determining the attitudes 
that are spontaneously evoked by others. When people were thinking categori-
cally, race was likely to dominate over more dynamic emotional expressions to in-
fluence implicit attitudes. By contrast, when viewing people as individuals, as was 
the case in our priming task, emotional expression had a more prominent influ-
ence, yet racial biases still emerged. Through future research we hope to continue 
to enhance our basic understanding of the influence of multiple social categories 
on people’s attitudes. It is clear that when other person attributes are available, 
these can attenuate some forms of implicit racial bias in the short term. While 
this provides theoretical insight into the influence of social categorization on racial 
biases, this is by no means a solution to racial prejudice. Instead, future research 
will need to continue to identify how implicit racial biases that contribute to the 
perpetuation of social inequalities can be challenged and reduced.
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Emotion-Categorization and Emotion-Control Conditions (Study 2)

APPENDIX A

Sample headers presented in the Implicit Association Test (IAT).

Race-Categorization and Race-Control Conditions (Study 2)

All Conditions (Study 3)

Note. The side and pairing for each header in the critical blocks were 
counterbalanced between participants. In Study 3, the header was identical for 
all participants, however, the instructions differed by condition.


