
HAL Id: hal-00981130
https://hal.science/hal-00981130

Submitted on 21 Apr 2014

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

The Influence of Ingroup/Outgroup Categorization on
Same- and Other-Race Face Processing: The

Moderating Role of Inter- versus Intra-Racial Context
Kevin D. Cassidy, Kimberly A. Quinn, Glyn W. Humphreys

To cite this version:
Kevin D. Cassidy, Kimberly A. Quinn, Glyn W. Humphreys. The Influence of Ingroup/Outgroup
Categorization on Same- and Other-Race Face Processing: The Moderating Role of Inter- versus
Intra-Racial Context. Journal of Experimental Social Psychology, 2011, �10.1016/j.jesp.2011.02.017�.
�hal-00981130�

https://hal.science/hal-00981130
https://hal.archives-ouvertes.fr


�������� ��	
�����

The Influence of Ingroup/Outgroup Categorization on Same- and Other-Race
Face Processing: The Moderating Role of Inter- versus Intra-Racial Context

Kevin D. Cassidy, Kimberly A. Quinn, Glyn W. Humphreys

PII: S0022-1031(11)00045-X
DOI: doi: 10.1016/j.jesp.2011.02.017
Reference: YJESP 2629

To appear in: Journal of Experimental Social Psychology

Received date: 15 July 2010
Revised date: 19 November 2010

Please cite this article as: Cassidy, K.D., Quinn, K.A. & Humphreys, G.W., The Influence
of Ingroup/Outgroup Categorization on Same- and Other-Race Face Processing: The
Moderating Role of Inter- versus Intra-Racial Context, Journal of Experimental Social
Psychology (2011), doi: 10.1016/j.jesp.2011.02.017

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

http://dx.doi.org/10.1016/j.jesp.2011.02.017
http://dx.doi.org/10.1016/j.jesp.2011.02.017


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

ACCEPTED MANUSCRIPT
Running head: CONTEXT, CATEGORIZATION, AND OTHER-RACE EFFECTS

The Influence of Ingroup/Outgroup Categorization on Same- and Other-Race Face Processing: 

The Moderating Role of Inter- versus Intra-Racial Context

Kevin D. Cassidy, Kimberly A. Quinn, and Glyn W. Humphreys

University of Birmingham

Author Note

Kevin D. Cassidy, Kimberly A. Quinn, and Glyn W. Humphreys, School of Psychology, 

University of Birmingham, Birmingham, UK.

This work was conducted in partial fulfillment of a PhD at the University of Birmingham by the 

first author, and supported by grants from the ESRC to the second and third authors.

Correspondence concerning this article should be addressed to Kevin Cassidy, School of 

Psychology, University of Birmingham, Edgbaston, Birmingham, B15 2TT, UK. Email: 

KDC324@bham.ac.uk

Word count: 4688
Abstract word count: 159
References: 33

1



AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

ACCEPTED MANUSCRIPT
Running head: CONTEXT, CATEGORIZATION, AND OTHER-RACE EFFECTS

Abstract

We investigated the impact of ingroup/outgroup categorization on the encoding of same-race and 

other-race faces presented in inter-racial and intra-racial contexts (Experiments 1 and 2, 

respectively). White participants performed a same/different matching task on pairs of upright 

and inverted faces that were either same-race (White) or other-race (Black), and labeled as being 

from the same university or a different university. In Experiment 1 the same- and other-race 

faces were intermixed. For other-race faces, participants demonstrated greater configural 

processing following same- than other-university labeling. Same-race faces showed strong 

configural coding irrespective of the university labeling.. In Experiment 2, faces were blocked by 

race.  Participants demonstrated greater configural processing of same- than other-university 

faces, but now for both same- and other-race faces. These results demonstrate that other-race 

face processing is sensitive to non-racial ingroup/outgroup status regardless of racial context, but 

that the sensitivity of same-race face processing to the same cues depends on the racial context in 

which targets are encountered. 

Keywords: other-race effect, ingroup/outgroup categorization, racial context, face processing, 

configural processing, inversion effects
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The Influence of Ingroup/Outgroup Categorization on Same- and Other-Race Face 

Processing: The Moderating Role of Inter- versus Intra-Racial Context

An uncomfortable perception during interactions with members of other ethnic groups is 

that their faces “all look the same.” The reduced individuation of other-race relative to same-race 

faces can have life-changing implications, as in cases of eyewitness misidentification (Brigham, 

Bennett, Meissner, & Mitchell, 2007). The importance of this own-race advantage in 

individuation has motivated a profusion of attempts to identify its causes, with as yet no 

definitive answers. In the current research, we investigated how ingroup/outgroup categorization 

influences the perception of same- and other-race faces presented in an inter-racial or intra-racial 

context. 

Several theories have been proposed to explain the “other-race effect” (Meissner & 

Brigham, 2001; Meissner, Brigham, & Butz, 2005). Perceptual expertise accounts, for example, 

suggest that perceivers are more familiar with same-race than other-race faces and consequently 

process same-race faces more accurately and efficiently than other-race faces (e.g., Brigham & 

Malpass, 1985; Goldstein & Chance, 1985). In contrast, social categorization accounts suggest 

the other-race effect occurs because the categorization of other-race faces as outgroup members 

undermines the motivation to process other-race faces in terms of individual identity (e.g., 

Hugenberg & Sacco, 2008) or because of the coding of race-specifying information (e.g., skin 

tone) at the expense of individuating information (Levin, 1996, 2000).

These accounts differ in the proposed locus of the other-race effect, but say little about 

possible interactions between expertise and social categorization, or the specific aspects of face 

processing that may be affected by these factors. There is evidence that same-race faces tend to 
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be processed more configurally (i.e., in terms of the spatial relationships between facial features) 

than other-race faces (Michel, Caldara, & Rossion, 2006; Michel, Corneille, & Rossion, 2007, 

2009; Michel, Rossion, Han, Chung, & Caldara, 2006; Tanaka, Kiefer, & Buckach, 2004). 

Specifically, inverting faces is known to be more detrimental to configural than to feature-based 

processing (Diamond & Carey, 1986; Thompson, 1980; Yin, 1969) and to produce greater 

recognition costs for same-race than other-race faces (e.g., Hancock & Rhodes, 2008; Rhodes, 

Brake, Taylor, & Tan, 1989; Sangrigoli & de Schonen, 2004). This suggests that there may be 

different “default” processing strategies: configural for same-race faces and featural for other-

race faces. Nonetheless these processing strategies may be modulated by differential expertise or 

categorization-related motivation. 

Recent evidence has revealed that motivational processes related to social categorization 

can indeed influence face processing. Michel, Corneille, and Rossion (2007, 2009) for example, 

asked Caucasian participants to make same/different judgments to sequentially presented pairs of 

Caucasian, Asian, and racially ambiguous (i.e., Caucasian–Asian morphed) faces. The target 

faces were aligned or misaligned composites in which the top parts either depicted the same 

individual or two different individuals. When racially ambiguous faces were categorized as 

same-race rather than other-race (according to cues provided by the experimenter), participants 

processed the faces more configurally, evidenced by responses to a half-face target being more 

disrupted when the faces were aligned relative to when they were misaligned (the so-called 

“face-composite effect”; Young, Hellawell, & Hay, 1987). These results suggest that 

manipulations related to social categorization can modulate how faces are processed, with 

stronger configural processing emerging when faces are categorized as racial ingroup members

—at least when the targets are racially ambiguous. 
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There is also evidence that social categorization can affect the structural encoding of 

same-race faces.  Hugenberg and Corneille (2009), again using the face-composite manipulation, 

asked White participants to make same/different judgments to sequentially presented pairs of 

same-race faces categorized as ingroup or outgroup members on the basis of university 

affiliation. Participants showed greater configural processing when faces were categorized as 

ingroup members than when they were categorized as outgroup members. These results suggest 

that outgroup categorization is sufficient to debilitate the strong “default” configural processing 

normally observed for same-race faces. 

The above evidence indicates that categorization of same-race faces as outgroup 

members decreases the likelihood of processing these faces in a default configural manner. To 

date, however, the direct effects of non-racial ingroup/outgroup categorization on face encoding 

have only been demonstrated when the faces are presented in isolation. In this circumstance, 

racial ingroup/outgroup membership provides the primary dimension for categorization. In other 

circumstances, however, racial ingroup/outgroup membership may represent only one among 

multiple possible dimensions for categorization, and may not be perceived as the primary or 

most useful dimension. When other dimensions are used,, changes in configural processing as a 

function of racial ingroup/outgroup status might not be anticipated. In addition, the effects of 

non-racial ingroup/outgroup categorization have only been examined with same-race faces. 

Given that most perceivers have greater experience with same-race than other-race faces, it is 

possible that their facility with configural processing will be greater for same-race than other-

race faces. As a consequence, their processing of same-race faces, relative to the processing of 

other-race faces, might be less amenable to context-driven shifts reflecting other dimensions of 
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ingroup/outgroup categorization. In the current research we examined how different 

categorization contexts affect face processing, for both same-race and other-race faces.

Experiment 1: Random Presentation of Same- and Other-Race Faces

In the first experiment, we examined the effects of ingroup/outgroup university affiliation 

on face processing when same-race faces were presented along with other-race faces—that is, in 

an inter-racial context that provided both race and university affiliation as dimensions for 

ingroup/outgroup categorization. Following past research (Hugenberg & Corneille, 2009), we 

expected that perceivers would engage in greater configural processing of ingroup (same-

university) than outgroup (other-university) faces. However, we also expected that the inter-

racial context would serve to keep race salient as a categorization alternative, with potential 

implications for the strength of university-based categorization effects. Given perceivers’ likely 

fluency in the configural processing of same-race races, we expected that race salience would 

mitigate the influence of the newly-assigned group membership (i.e., university affiliation) for 

the processing of same-race faces. As a consequence, we anticipated that evidence for greater 

configural processing of same-university than other-university faces would emerge more 

strongly—or perhaps even only—for other-race faces (following Michel et al., 2007, 2009). To 

attempt to isolate the effects to face encoding, we used a perceptual matching task and the 

opportunity for configural processing was manipulated by presenting faces as upright or inverted 

(cf. Maurer, Le Grand, & Mondloch, 2002).

Method

Participants and design. Thirty-three students from the University of Birmingham 

completed the study for course credit; all had normal or corrected-to-normal vision. The data for 

one participant were removed from the analysis because of an error rate in excess of 20%, 
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leaving 32 participants (31 female; Mage = 20.3 years). The experiment was based on a 2 (trial 

type: same, different) × 2 (target race: same-race, other-race) × 2 (target university: same-

university, other-university) × 2 (target orientation: upright, inverted) within-participants design. 

Materials. The materials included face stimuli and university primes. The face stimuli 

were graphic files depicting 80 Black and 80 White faces, taken from previous research (Shriver, 

Young, Hugenberg, Bernstein, & Lanter, 2008) as well as from the CAL/PAL face database 

(Minear & Park, 2004) and the Stanford face database (Eberhardt, Davies, Purdie-Vaughns, & 

Johnson, 2006). All faces were adult men in a forward pose with neutral expressions. The images 

were standardized in Adobe Photoshop CS2 to be grayscale and sized 236 pixels vertically. An 

inverted version of each face was also created. This resulted in a total of 320 experimental 

stimuli. The university primes were graphic files depicting the University of Birmingham (same-

university prime) and University of Nottingham (other-university prime) names (in their 

respective corporate fonts) and official crests. 

The face stimuli were grouped into same-race, same-orientation pairs, with an effort to 

match paired stimuli along a variety of dimensions (e.g., luminance, contrast, head/hair shape).1 

The pairs were divided into sets such that each face appeared as an ingroup member for some 

participants but an outgroup member for others, and on a “same” trial for some but a “different” 

trial for others. Each face appeared four times per set (twice upright and twice inverted). Each 

stimulus set included 384 experimental trials, presented in random order.

Procedure. After providing informed consent, participants completed a short task 

designed to enhance their identification to their ingroup (University of Birmingham). 

Specifically, participants completed a brief questionnaire, ostensibly from university student 
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services, in which they reported five ways in which they were similar to their fellow University 

of Birmingham students. 

 Participants then completed the target face perception task; all instructions and stimuli 

were presented via a personal computer running MediaLab and DirectRT research software 

(Empirisoft Corporation, 2006). Participants learned that during the task, they would see faces of 

students from either the University of Birmingham or the University of Nottingham.2 They 

learned further than on each trial of the task, they would see two faces and that their task was to 

indicate as quickly and accurately as possible, by means of a key press, whether the faces 

depicted the same individual or two different individuals. Trials were initiated with the 

presentation of a fixation cross for 500 ms, followed by the university prime that appeared 

centered at the top of the screen for 1500 ms. Two faces then appeared below the prime, flanking 

the central fixation cross, and were displayed until participants produced a response. The 

intertrial interval was 1000 ms. Responses and their latencies were recorded by the computer 

program. Figure 1 depicts examples of stimuli used during the task.

Results

Mean discrimination latencies served as the dependent measure of interest.3 Due to the 

presence of outlying responses in the data set, response times over 2.5 standard deviations from 

the mean were excluded (6.09% of the data) along with trials where errors were committed 

(2.69% of the data). The data were submitted to a 2 (trial type: same, different) × 2 (target race: 

same-race, other-race) × 2 (target university: same-university, other-university) × 2 (target 

orientation: upright, inverted) repeated-measures ANOVA. 

The analysis revealed a significant main effect of target orientation, F(1, 31) = 48.23, p 

< .001, ηp
2 = .60, demonstrating that participants were slower to discriminate inverted than 
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upright targets (Ms = 992 and 913 ms, respectively). There was also a number of significant 

interactions: Trial Type × Target University, F(1, 31) = 35.77, p < .001, ηp
2 = .54; Trial Type × 

Target Race × Target University, F(1, 31) = 7.65, p = .009, ηp
2 = .19; and the predicted Target 

Race × Target University × Target Orientation interaction, F(1, 31) = 7.57, p = .01 , ηp
2 = .20. 

The Trial Type × Target University and Trial Type × Target Race × Target University 

interactions were theoretically unimportant and did not moderate or interact with the predicted 

pattern, and so we did not analyze them further. We provide the Trial Type × Target Race × 

Target University means in Table 1 for the reader’s interest.4

The predicted Target Race × Target University × Target Orientation interaction was 

analyzed further by conducting separate Target University × Target Orientation ANOVAs for 

each target race (see Figure 2). For same-race faces, there was only a significant main effect of 

target orientation, F(1, 31) = 24.87, p < .001, ηp
2 = .45. Participants responded more quickly to 

upright targets than to inverted targets (Ms = 909 and 989 ms, respectively); university 

categorization did not affect performance, F(1, 31) = 0.52, p = .48, ηp
2 = .016. 

For other-race targets, the analysis revealed a significant main effect of target orientation, 

F(1,31) = 55.29, p < .001, ηp
2 = .64, which was subsumed within a significant Target University 

× Target Orientation interaction, F(1, 31) = 11.84, p = .002, ηp
2 = .28. Participants responded 

more quickly to upright than inverted other-race targets for both same-university targets, t(31) = 

7.18, p < .001, and other-university targets, t(31) = 4.39, p < .001; however, inversion was 

significantly more disruptive for same-university than other-university targets, t(31) = 3.04, p = .

005.

Discussion 
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The current study examined how non-race-based ingroup/outgroup categorization 

influences the perceptual encoding of same-race and other-race faces presented in an inter-racial 

context. In addition to the typically observed face-inversion effect (i.e., faster RTs for upright 

than inverted faces), the results demonstrated that, for other-race faces, inversion was more 

disruptive to the discrimination of same-university than other-university faces. For same-race 

faces, however, there were no effects of ingroup/outgroup categorization on the basis of 

university affiliation, and inversion was equally disruptive to the discrimination of same-

university and other-university faces.

We argue that this pattern emerged because the inter-racial context kept race salient as a 

dimension for categorization. For same-race faces, race salience would serve to encourage the 

typically observed differences in the processing of same- and other-race faces, that is, more 

configural processing of same-race faces. For same-race faces, the equivalence in processing 

same-university and other-university faces suggests that this “default” processing, once 

activated, is sufficiently fluent to mitigate against sensitivity to other bases for ingroup/outgroup 

categorization. For other-race faces, however, lack of expertise means that configural processing 

is not the default but can be employed when ingroup membership is stressed, as here by 

university affiliation.

Experiment 2: Blocked Presentation of Same- and Other-Race Faces

In the second experiment, we examined the effects of ingroup/outgroup university 

affiliation on face processing in an intra-racial context—that is, when same-race and other-race 

faces were presented in separate blocks, making university affiliation the most salient 

ingroup/outgroup categorization within each block. In past research (Hugenberg & Corneille, 

2009), university categorization yielded stronger configural processing for same-university than 
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other-university faces. That research, however, examined the processing of same-race faces only, 

and this was extended here to other-race face processing. In this context, we expected that 

participants would engage in greater configural processing of ingroup (same-university) than 

outgroup (other-university) faces irrespective of target race. Hugenberg and Corneille’s work 

suggests that when race salience is minimized, the configural processes  normally associated 

with same-race faces can be disrupted by outgroup categorization along another dimension. If 

outgroup categorization can disrupt the configural processing of same-race faces, then it should 

be equally able to disrupt the processing of other-race faces, with which perceivers often lack 

expertise..

Method

Participants and design. Forty-four students from the University of Birmingham 

completed the study for course credit; all had normal or corrected-to-normal vision. The data for 

one participant were removed from the analysis because of an error rate in excess of 20%, 

leaving 43 participants (41 female; Mage = 20.7 years). The experiment was based on a 2 (trial 

type: same, different) × 2 (target race: same-race, other-race) × 2 (target university: same-

university, other-university) × 2 (target orientation: upright/inverted) × 2 (block order: same-

race-first, other-race-first) mixed design with block order as a between-participants factor. 

Materials. The materials were as in Experiment 1.

Procedure. The procedure was as in Experiment 1, with one exception. Rather than 

completing the same/different task in one fully randomized block, participants completed the 

task in two blocks, one comprised only of Black faces and the other comprised only of White 

faces. Block order was randomized across participants.

Results
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Mean discrimination latencies served as the dependent measure of interest. Due to the 

presence of outlying responses in the data set, response times over 2.5 standard deviations from 

the mean were excluded (1.99% of the data) along with trials where errors were committed 

(5.48% of the data). The data were submitted to a 2 (trial type: same, different) × 2 (target race: 

same-race, other-race) × 2 (target university: same-university, other-university) × 2 (target 

orientation: upright/inverted) × 2 (block order: same-race-first, other-race-first) mixed-model 

ANOVA with block order as a between-participants factor. 

The analysis revealed a significant main effect of target orientation, F(1, 42) = 52.20, p 

< .001, ηp
2 = .55, demonstrating that participants were faster to discriminate upright than inverted 

targets (Ms = 795 and 842 ms, respectively). There was also a main effect of trial type, F(1, 42) 

= 6.87, p = .012, ηp
2 = .14, such that participants were faster to respond “same” than “different” 

(Ms = 805 and 831 ms, respectively).

The analysis also yielded a number of significant interactions: Trial Type × Target Race, 

F(1, 42) = 4.29, p = .045, ηp
2 = .093; Trial Type × Target University, F(1, 42) = 11.08, p = .002, 

ηp
2 = .209; Trial Type × Target Orientation, F(1, 42) = 5.85, p = .020, ηp

2 = .12; Target Race × 

Block Order, F(1, 42) = 7.87, p = .008, ηp
2 = .16; and Trial Type × Target Race × Target 

University × Block Order, F(1, 42) = 5.49, p = .024, ηp
2 = .12. These interactions were 

theoretically unimportant and did not moderate or interact with the predicted pattern, and so we 

did not analyze them further. We provide the means for the highest-order interactions (Trial 

Type × Target Orientation, Trial Type × Target Race × Target University × Block Order) in 

Tables 2 and 3 for the reader’s interest.5

Importantly, the analysis also yielded the predicted Target University × Target 

Orientation interaction, F(1, 42) = 12.17, p =.001, ηp
2 = .23 (see Figure 3). This interaction was 
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analyzed further by conducting paired t-tests, which demonstrated that, regardless of target race, 

participants were faster to respond to upright than inverted faces for both same-university targets, 

t(43) = 7.57, p = .001, and other-university targets, t(43) = 5.82, p = .001. Moreover, as with 

Black targets in Experiment 1, the inversion cost was greater for same-university than other-

university targets, t(43) = 3.51, p = .003. Unlike in Experiment 1, this pattern was not moderated 

by target race (Target Race ×Target University × Target Orientation F(1, 42) = 0.053, p = .82, ηp
2 

= .001).

Discussion

The current study examined how non-racial bases for ingroup/outgroup categorization 

influence the perceptual encoding of same-race and other-race faces presented in an intra-racial 

context. We once again found the typical face-inversion effect, and replicated the pattern of 

Experiment 1 in which inversion was more disruptive to the discrimination of other-race faces 

when those faces were categorized as same-university versus other-university. In contrast to 

Experiment 1, however, ingroup/outgroup categorization on the basis of university affiliation 

also influenced same-race face processing; inversion was more disruptive to the discrimination 

of same-race faces when those faces were categorized as same-university versus other-university. 

Thus, when race salience was minimized, participants’ processing was guided by the 

ingroup/outgroup dimension, which was most salient in the context. In this case, default 

configural processing was overridden for same-race faces categorized as belonging to another 

university.

General Discussion

These results of these two experiments demonstrate that other-race face processing is 

sensitive to non-racial ingroup/outgroup status regardless of racial context, but that the 
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sensitivity of same-race face processing to the same cues depends on the racial context in which 

targets are encountered. For other-race faces, non-racial ingroup/outgroup categorization 

influenced the way in which the faces were encoded, a novel result within the social 

categorization literature. Inversion was more disruptive to the processing of other-race faces 

when those faces were categorized as ingroup rather than outgroup members on the basis of 

university affiliation, suggesting that non-racial ingroup categorization induced stronger 

configural encoding. Moreover, this pattern held true regardless of whether the faces were 

presented in inter-racial (i.e., intermixed presentation) or intra-racial (i.e., blocked presentation) 

contexts.

For same-race faces, non-racial ingroup/outgroup categorization influenced the way in 

which the faces were encoded, but only in the intra-racial context. In this context, inversion was 

more disruptive to the processing of same-university than other-university faces. In the inter-

racial context, however, inversion was equally disruptive to same-university and other-university 

faces. We suggest that when Black and White faces were intermixed, race became salient as a 

dimension for categorization and the familiarity and visibility of racial ingroup/outgroup status 

trumped university-based ingroup/outgroup status, such that all faces were perceived in terms of 

race. As a result, all same-race faces were perceived as ingroup members, and configural 

processing was adopted as the default. Only when racial groupings were weighted less strongly

—when the faces were blocked by race—did participants perceive same-race other-university 

faces as outgroup members and override the configural processing default.

Stated differently, context can determine whether same-race faces are perceived as 

ingroup versus outgroup members, and inter-racial contexts promote ingroup categorization. This 

interpretation is supported by follow-up contrasts that explored the effect of context, in which we 
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combined the same-race data from Experiments 1 and 2. As we would expect, same-university 

faces were perceived as ingroup members regardless of the context in which they were 

presented; that is, inversion costs (and presumably configural processing) were equivalent for 

same-university faces presented in intra-racial and inter-racial contexts (Ms = 53 vs. 69 ms, 

respectively; t(74) = 1.001, p = .32). Other-university faces, however, were perceived as 

outgroup members to a greater extent when race was less salient; that is, inversion costs were 

smaller (indicating less configural processing) for other-university faces presented in an intra-

racial rather than inter-racial context (Ms = 38 vs. 84 ms, respectively; t(74) = 2.29, p = .025).

Our findings for the intra-racial context are consistent with previous research, which has 

focused on the effects of social categorization when same-race faces are encoded. Hugenberg 

and Corneille (2009), for example, presented same-race faces and provided evidence for greater 

configural processing of ingroup- than outgroup-categorized targets. These data indicate that 

social categorization can influence the extent to which same-race faces are processed 

configurally when the faces are presented in a mono-racial context. Our evidence, however, also 

demonstrates that this pattern does not hold for same-race faces when they appear in an inter-

racial context, where non-racial ingroup-outgroup categorization exerts negligible influence. We 

suggest this reflects the increased salience of race when same-race and other-race faces are 

presented together. In this context, there might be automatic categorization of same-race faces as 

ingroup members (on the basis of race) that triggers configural encoding and is insensitive to 

non-visible ingroup/outgroup status. For other-race faces, however, the motivation afforded by 

another form of ingroup categorization may sufficient to offset categorization by visual cues 

such as race, leading to greater configural processing for ingroup than for outgroup members. 
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Our findings also extend recent work by Hehman, Mania, and Gaertner (2010), who 

examined the effects of race and university categorization on recognition memory. Hehman et al. 

used a modified face-recognition paradigm where Black and White faces were spatially grouped 

at encoding by race or university affiliation to equate the salience of the two dimensions. Their 

results demonstrated that when target faces were grouped by race, participants recognized more 

same-race than other-race faces, irrespective of university affiliation. When target faces were 

grouped by university, however, participants recognized more ingroup than outgroup faces, 

irrespective of race. The authors explained their results in terms of the common ingroup identity 

model (Gaertner & Dovidio, 2000), whereby a shared category dimension can offset the 

influence of a non-shared dimension—at least as long as the dimensions are equally salient. Our 

research adds to that of Hehman et al. by providing evidence for what happens when the 

processing context sets two potential categorization dimensions in competition (and where one is 

more visibly salient): When same- and other-race faces are encountered in a mixed context 

(Experiment 1), racial and non-racial forms of categorization interact to guide encoding.

Three caveats warrant mention. First, we relied solely on inversion effects as evidence for 

the role of configural processing. There is some controversy regarding whether inversion effects 

are underpinned solely by disruption to configural processes (without affecting feature coding), 

and whether configural processes may still be used even when faces are inverted. Sekuler 

Gaspar, Gold, and Bennett (2004), for example, provided evidence that non-linear processing of 

face features (which they took as the hallmark of configural processing) took place both when 

faces were upright and when they were inverted, though inverted faces were processed less 

efficiently (see also Gaspar, Bennett, & Sekuler, 2008). However, even if configural information 

is not completely lost when faces are inverted (Sekuler et al., 2004), a relative loss of efficiency 
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for configural relative to featural information would render the processing of inverted faces more 

dependent on feature-based representations. This would fit with our finding that other-race faces 

categorized as outgroup members (and presumed to depend more on feature-based coding) 

showed a reduced inversion effect relative to the same faces categorized as ingroup (presumed to 

depend on configural processing).

Second, it is important to note that all of our participants were White. A complete test of 

the other-race effect would require us to examine the performance of non-White participants. 

Crossover interactions in same-race and other-race face processing as a function of participant 

race, however, are not always observed (e.g., Lindsay, Jack, & Christian, 1991; Tanaka et al., 

2004). This has been attributed to the fact that non-White participants are typically familiar with 

White faces (and more familiar with White faces than White participants are with non-White 

faces). Any attempt to replicate the current findings with non-White participants would need to 

take into account this confounding factor.

Finally, we note that the vast majority of our participants were female. Navarrete, 

McDonald, Molina, and Sidanius (2010) recently proposed that different psychological systems 

underpin intergroup bias for women and men, with women motivated by sexual coercion fears 

and men motivated by aggression and dominance motives. Whether these differing motives 

would have different outcomes for face processing is unclear. Indeed, just as fearful and angry 

expressions capture attention (Vuilleumier, 2002), it would seem plausible that both fear and 

dominance motivation should motivate attention, particularly to outgroup faces. Moreover, to the 

best of our knowledge, there is no evidence for gender differences in same- versus other-race 

face processing in general, nor is there evidence in the available literature to suggest that 

perceiver sex moderates the finding that face inversion is more disruptive to the processing of 
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same-race than other-race faces. Together, these factors suggest that our findings are unlikely to 

be subject to gender differences. Nonetheless, this remains an empirical question that should be 

subjected to future scrutiny.

Conclusion

The current research demonstrated that the relative impact of non-racial ingroup/outgroup 

categorization on the encoding of same-race and other-race faces depends critically on context. 

Other-race face processing is sensitive to non-racial ingroup/outgroup status regardless of racial 

context, but the sensitivity of same-race face processing to the same cues depends on the racial 

context in which targets are encountered; for same-race faces, non-racial ingroup/outgroup status 

exerts influence primarily in intra-racial contexts. We suggest that pre-existing (race) and newly 

generated group (university affiliation) categorizations can interact to modulate face encoding, 

and that processing of other-race faces is more sensitive to the availability of alternative 

ingroup/outgroup dimensions than is the processing of same-race faces.
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Footnotes

1 This procedure meant that for “different” trials, any given face was always paired with 

the same other face. Although random pairing would have been optimal, this procedure was 

necessary to minimize participants’ ability to use non-identity-specifying cues such as hair shape 

or skin tone to make “different” judgments (because such cues obviously could not be used to 

make “same” judgments).

2 We chose the University of Nottingham as the outgroup university because of its 

similarity to the University of Birmingham (e.g., geographic region, status, student 

demographics) and familiarity to University of Birmingham students. It is thus a relevant 

comparison for University of Birmingham students, without invoking status issues.

3 We also analyzed error rates. For both experiments, the error rates were generally low 

(overall average = 2%) and followed the same trends as the RT data (i.e., there was no evidence 

of a speed accuracy trade-off). The data analysis showed the same pattern of effects as the RT 

data and thus the results are not reported further.

4 In general, the pattern suggested that participants were faster to respond “same” to 

same-university than other-university targets and faster to respond “different” to other-university 

than same-university targets, and that this pattern was more pronounced for same-race than 

other-race targets.

5 In general, the Trial Type × Target Orientation effect suggested that inversion costs 

were greater for “different” trials. The Trial Type × Target Race × Target Orientation × Block 

Order interaction was less clear-cut than the Trial Type × Target Race × Target Orientation 

interaction found in Experiment 1, but again provided general support for a pattern whereby 
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participants were faster to respond “same” to same-university than other-university targets and 

“different” to other-university than same-university targets.
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Table 1

Mean Discrimination Latencies (ms) as a Function of Trial Type, Target Race, and Target  
University, Experiment 1

  Same university (Birmingham) Other university (Nottingham)
“Same” trials

Same race (White) 925 (35.29) 962 (43.48)
Other race (Black) 924 (34.57) 950 (36.28)

“Different” trials
Same race (White) 999 (46.20) 934 (52.68)

 Other race (Black) 971 (37.57) 955 (41.11)

Note. Numbers in parentheses represent standard error.
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Table 2

Mean Discrimination Latencies (ms) as a Function of Trial Type and Target Orientation,  
Experiment 2
 

 Upright faces Inverted faces
“Same” trials 788 (19.78) 823 (24.21)
“Different” trials 802 (17.45) 860 (20.61)

Note. Numbers in parentheses represent standard error.
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Table 3

Mean Discrimination Latencies (ms) as a Function of Trial Type, Target Race, Target  
University, and Block Order, Experiment 2

Same-race block first  Other-race block first

  
Same university 
(Birmingham)

Other university 
(Nottingham)  

Same university 
(Birmingham)

Other university 
(Nottingham)

“Same” trials
Same race 
(White) 817 (30.62) 840 (32.46) 761 (30.62) 778 (32.46)
Other race 
(Black) 806 (33.13) 816 (36.59) 795 (33.13) 828 (36.59)

“Different” trials
Same race 
(White) 895 (28.24) 863 (29.15) 796 (28.24) 795 (29.16)

 
Other race 
(Black) 818 (27.53) 823 (29.69)  829 (27.53) 832 (29.69)

Note. Numbers in parentheses represent standard error.
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Figure 1. Example stimuli used in the experiments.
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Figure 2. Mean discrimination latencies (ms) as a function of target race, target university, and 
target orientation, Experiment 1.
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Figure 3. Mean discrimination latencies (ms) as a function of target university and target 
orientation, Experiment 2.
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