'.) Check for updates

Empirical Research Paper

Personality and Social
Psychology Bulletin

Does Cross-Race Contact Improve 3
° © 2021 by the Society for Personality

Cross-Race Face Perception? A o Socl Poyclegy,

Meta-Analysis of the Cross-Race

Deficit and Contact

sagepub.com/journals-permissions
DOI: 10.1177/01461672211024463
journals.sagepub.com/home/pspb

®SAGE

Balbir Singh'(®, Christopher Mellinger'(®, Holly A. Earls',
Janis Tran', Brighid Bardsley', and Joshua Correll'

Abstract

Contact with racial outgroups is thought to reduce the cross-race recognition deficit (CRD), the tendency for people to
recognize same-race (i.e., ingroup) faces more accurately than cross-race (i.e., outgroup) faces. In 2001, Meissner and Brigham
conducted a meta-analysis in which they examined this question and found a meta-analytic effect of r = —.13. We conduct a
new meta-analysis based on 20 years of additional data to update the estimate of this relationship and examine theoretical
and methodological moderators of the effect. We find a meta-analytic effect of r = —.15. In line with theoretical predictions,
we find some evidence that the magnitude of this relationship is stronger when contact occurs during childhood rather than
adulthood. We find no evidence that the relationship differs for measures of holistic/configural processing compared with
normal processing. Finally, we find that the magnitude of the relationship depends on the operationalization of contact and

that it is strongest when contact is manipulated. We consider recommendations for further research on this topic.

Keywords

cross-race contact, cross-race recognition deficit, own-race bias, face recognition, meta-analysis, contact, cross-race effect,

own-race effect

Received March 8, 2020; revision accepted May 21, 2021

The cross-race recognition deficit (CRD) refers to the fact
that recognition and memory are generally worse for cross-
race faces (i.e., faces from other races) compared with same-
race faces. The CRD is implicated in many social processes,
including implicit bias (Lebrecht et al., 2009) and eyewitness
misidentification (Brigham et al., 1982; Wilson et al., 2013).
Race-based eyewitness misidentification has been recognized
as a problem by the legal field for many years (The Harvard
Law Review Association, 1988) and remains a problem
today (Flevaris & Chapman, 2015; Zalman, 2012). Over the
past 50 years, researchers have examined this phenomenon
by many names (e.g., own-race bias, own-race effect, cross-
race effect). Following Levin (2000), we prefer the term
cross-race recognition deficit because it is more accurate
and more specific than the alternatives. Own-race effect and
cross-race effect seem far too vague, as there are many differ-
ent effects of race. Own-race bias is fundamentally inaccurate
because the phenomenon in question reflects a change in sen-
sitivity (not bias). Researchers have also examined the phe-
nomenon from a variety of theoretical perspectives, using
several different paradigms, trying to understand how, why,
and when the CRD occurs, and how it might be mitigated
(Meissner & Brigham, 2001; Young et al., 2012).

One possible strategy for reducing the CRD involves
cross-race contact. Several major theories predict that cross-
race contact should mitigate the CRD. The purpose of this
meta-analysis is to examine the prediction that the CRD is
smaller for people with more extensive cross-race contact.
We first give a brief description of major theories about the
CRD and why they hypothesize a relationship with contact.
We then discuss various methodological factors that may
affect this relationship. Finally, we present a meta-analysis of
the contact—-CRD relationship based on studies conducted in
the past 38 years.

Contact and the CRD

There are three main hypotheses concerning the mental
mechanisms that underlie the CRD: perceptual expertise,
category-focused attention, and motivation. The perceptual
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expertise hypothesis suggests that recognizing cross-race
faces is a skill that can be improved with practice. Perceivers
who spend time with cross-race individuals may learn to
more effectively extract, integrate, and encode perceptual
information that allows them to individuate members of
the outgroup. Accordingly, these perceivers may show a
reduced CRD. This hypothesis is derived, in part, from the
more general observation that experience with any class of
stimuli increases expertise in differentiating exemplars
from that class (Gauthier et al., 1998, 2000; Richler et al.,
2011; Tanaka & Curran, 2001). People who are devoted to
birding, for example, may generally be better than nonbird-
ers at differentiating finches from sparrows. Similar pat-
terns of expertise may develop as a function of practice
with a wide variety of stimuli (e.g., cars, greebles, dogs, or
faces). Expertise seems to affect both neural processing and
decision-making.

In electrophysiological and imaging studies, perceivers
show different neural signatures to stimuli with which they
have extensive experience and expertise compared with
stimuli they encounter less frequently (Gauthier et al., 2000;
McGugin et al., 2014; Rossion et al., 2002; Tarr & Gauthier,
2000). When dog experts view dogs (rather than birds), and
when bird experts view birds (rather than dogs), they dem-
onstrate a more pronounced N170, an event-related poten-
tial (ERP) component that is associated with recognition
expertise and integration of visual information (Tanaka
& Curran, 2001). This suggests that, given practice with a
class of stimuli, participants learn to integrate visual infor-
mation more efficiently. Gauthier and colleagues (1999)
measured the activation of brain regions involved in visual
integration as they viewed novel face-like stimuli called
greebles. After being trained to recognize individual greeble
exemplars, participants showed more activation of brain
regions associated with integrative processing to novel gree-
bles. Again, practice viewing and individuating greebles
evidently enhances participants’ ability to process visual
information about those stimuli.

In line with these changes to neural processes, practice
also improves downstream recognition decisions (Anzures
et al.,, 2012; Goldstein & Chance, 1985; Heron-Delaney
et al., 2011; Lebrecht et al., 2009). Lebrecht and colleagues
(2009) experimentally manipulated expertise by training
White participants to differentiate Black or Asian faces.
After five sessions, participants who were trained to indi-
viduate Black (or Asian) faces showed a reduced CRD
toward novel Black (or Asian) faces. Together, these studies
suggest that experience facilitates integrative processing and
recognition; the more experience a person has with faces of a
particular outgroup, the better their ability to recognize
cross-race faces (Anzures et al., 2012; Lebrecht et al., 2009;
Tanaka & Pierce, 2009). This set of literature suggests that
more contact with members of a racial outgroup should
reduce the CRD, particularly if that contact requires individ-
uated processing.

The second major hypothesis concerning the mechanism
of the CRD involves the idea of category-focused attention.
This explanation posits a different mechanism for the CRD,
but it still suggests that cross-race contact should reduce the
CRD. According to this account, when participants of one
race view faces of another race, their attention is misdirected
toward race-specifying information within the face, rather
than toward individuating information. Levin (2000) argued
that race is encoded by the participant as an additional fea-
ture that draws attention and inhibits the participant’s ability
to individuate the face. So, although attention may be drawn
to outgroup members, that attention is effectively wasted on
categorizing outgroup members instead of individuating
them (Correll et al., 2017). Two independent literatures in
face recognition coalesce to support the attentional hypothe-
sis. First, recognizing individual identity seems to involve
different processes than recognizing the race of a face, and
there may be a trade-off such that participants who are faster
to categorize outgroup faces by race are slower to individu-
ate them (Ge et al., 2009; Levin, 1996). Second, cross-race
faces may attract more initial visual attention compared with
same-race faces (Dickter & Bartholow, 2007; Donders et al.,
2008; Guillermo & Correll, 2016; Ito & Bartholow, 2009; Ito
& Urland, 2003, 2005; Lovén et al., 2012). Participants ori-
ent to cross-race faces more quickly than same-race faces,
and they may fixate on cross-race faces for a longer period of
time (Hirose & Hancock, 2007; Trawalter et al., 2008).
Critically for the current work, attention seems to be driven
by the relative novelty of racial outgroup faces (Dickter
et al., 2015). Dickter and colleagues observed that as the
number of cross-race friends increased, participants showed
less bias in their visual attention toward cross-race faces.
Cross-race contact should decrease the novelty of racial out-
groups, which again suggests that contact should ameliorate
the CRD.

The third major account of the CRD contends that
perceivers fail to individuate cross-race faces, in part
because they are not motivated to do so (Hugenberg et al.,
2007, 2010; Shriver & Hugenberg, 2010). In a 2007 paper,
Hugenberg and colleagues explicitly instructed participants
to individuate cross-race faces and found that this manipula-
tion decreased and even eliminated the CRD. In a similar line
of argument, Bernstein and colleagues (2007) asked partici-
pants to individuate a set of same-race faces. Critically, some
faces were labeled as members of an ingroup (students at the
same school) while other faces were labeled as members of
an outgroup (students at another school). The researchers
observed a CRD-like effect such that ingroup faces were rec-
ognized more accurately than outgroup faces. Bernstein and
colleagues suggest that cross-race faces may be coded as out-
group members decreasing motivation to individuate them,
and thus lack of motivation drives the CRD. Increasing con-
tact with racial groups should increase the personal relevance
of the outgroup, and so, increase the motivation to individu-
ate (Allport, 1954; Page-Gould et al., 2008, 2010). Again,
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this account seems to suggest that increasing contact should
decrease the CRD.

The three major psychological explanations of the CRD
thus suggest that contact with a racial outgroup should miti-
gate the CRD. More extensive contact should result in greater
perceptual expertise with cross-race faces (e.g., Lebrecht
et al., 2009). If cross-race faces are frequently encountered,
they should also be less novel and therefore attract less mis-
directed race-focused attention (e.g., Dickter et al., 2015).
Finally, outgroup contact should increase the personal rele-
vance of cross-race faces (e.g., Young & Hugenberg, 2012),
increasing perceivers’ motivation to individuate them. The
goal of this meta-analysis is not to determine which theory is
correct in terms of the process by which contact mitigates the
CRD. Rather, in light of the clear theoretical consensus, we
seek to understand when and to what extent contact actually
does mitigate the CRD.

In 2001, almost two decades ago, Meissner and Brigham
conducted a groundbreaking meta-analysis on the CRD. As
part of their work, the authors included 29 studies that mea-
sured both contact and the CRD. Examining the relationship,
they reported a meta-analytic effect equivalent to » = —.13.
As contact increased, participants showed better recognition
of cross-race faces (a reduction in the CRD). Although this
pattern is clearly in line with the theories reviewed above, all
of which offer arguments for the idea that contact should
moderate the CRD, this meta-analysis showed a very small
effect: Meissner and Brigham’s results suggest that contact
explains about 1.7% of the variation in the CRD.

Part of the motivation for the current work is to clarify
why, in spite of seemingly broad theoretical consensus that
contact should influence recognition, the measured effect
seems to be so small. For example, to the extent that cross-
race contact was relatively rare in the later decades of the
20th century, it is possible that Meissner and Brigham (2001)
underestimated the strength of the relationship. Statistical
power to detect any relationship requires that there is mean-
ingful variance on the predictor, so if contact did not vary
(much) in the 1970s or 1980s, studies from that time may
underestimate its effect. Alternatively or in addition, the rela-
tionship between contact and the CRD may vary as a func-
tion of the situation. Many researchers focus on the capacity
of contact to promote individuated processing and interper-
sonal connections, but some forms of contact may have other
effects. An interracial conflict, a workplace with White man-
agers and Black workers, and a school with segregated
classes may all involve nominal contact, but that contact may
not reduce the CRD. The nature of the contact—-CRD rela-
tionship may also depend on the methodology employed to
study it (including sampling and measurement). It is possible
that certain kinds of contact or certain forms of face process-
ing exhibit stronger relationships.

In the 20 years since Meissner and Brigham’s (2001) sem-
inal paper, communities around the world have become
more diverse (Organisation for Economic Co-Operation and

Development & United Nations Department of Economic
and Social Affairs Population Division [OECD-UNDESA],
2013), technology has increased opportunities for contact
with other races, and many more studies of the CRD have
been conducted. Researchers have developed new scales for
measuring contact (e.g., Walker & Hewstone, 2006), new
ways to measure the CRD (e.g., Michel et al., 2006), and new
theoretical accounts that explain how contact reduces the
CRD (e.g., Hancock & Rhodes, 2008). In light of these
developments, this article reassesses the relationship between
contact and the CRD, updating the average meta-analytic
effect and examining a variety of potential moderators of the
relationship such as sample characteristics (e.g., does the
race of the participant matter?), methodology (e.g., does it
matter how researchers measure contact or the CRD?), and
variables predicted to matter by various theories (e.g., does
contact during childhood have a larger effect?). We begin by
outlining a number of variables coded in the papers that
explore the contact-CRD relationship.

Moderators

Sample Characteristics

Year of publication. Meissner and Brigham (2001) reported
only one moderator of the relationship between contact and
the CRD: year of publication. They found that the magnitude
of the contact—CRD relationship increased over time. They
postulated that this change may have been due to historical
events like increasing integration in the United States and/or
improvements in methodology. Over the past 20 years, inte-
gration has continued. In the United States and across the
world, migration and differential birth rates have dramati-
cally increased opportunities for cross-race interaction.
Although many communities are still heavily segregated, the
trend favors integration with increased access and exposure
to members of other races (Frey, 2018; U.S. Census Bureau,
2018). These opportunities may promote variation in cross-
race contact, increasing the likelihood of detecting a relation-
ship between contact and the CRD. During this time,
methodology has also continued to change (we will consider
several methodological factors, over and above year of pub-
lication). If the trend Meissner and Brigham (2001) observed
continues, we should see that the relationship between con-
tact and the CRD becomes stronger over time.

Race of participants. The races of the participants analyzed in
any given sample may also moderate the contact—-CRD rela-
tionship. The CRD has been observed in many different
countries using participants of many different races (e.g.,
Sangrigoli et al., 2005; Wright et al., 2001), suggesting that
the CRD may be a universal phenomenon. But there is also
some reason to expect differences as a function of perceiver
race. Many researchers (Hancock & Rhodes, 2008; Hayward
et al., 2013; Michel et al., 2006; Tanaka et al., 2004) argue
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that the CRD occurs due to a lack of holistic or configural
processing toward cross-race faces (further discussion of
holistic and configural processing is presented below). For
example, White participants would be more likely to process
White faces holistically compared with Asian faces (Michel
et al., 2006). However, a recent review (Hayward et al.,
2013) argues that Asian participants may process faces dif-
ferently compared with other races, and some studies
(Crookes et al., 2013; Michel et al., 2006) have found that
Asian participants process both same-race and cross-race
faces holistically. This potential difference in processing
styles may affect the magnitude of the contact-CRD rela-
tionship for Asian participants compared with participants of
other races. Most of the samples in our data set use White
participants, Asian participants, or Black participants, and
we code this as a potential moderator (several studies used
participants of other races, but these were singular in their
usage so we could not analyze them).

Race of faces. In addition to sampling participants, research-
ers must sample stimuli. We therefore consider the impact of
the race of the faces used to measure the CRD as an aspect of
sample characteristics. Almost every sample (188 out of 207)
in this data set uses White faces. Some samples compare per-
formance with White faces to performance with Black faces,
and some compare performance with White faces to perfor-
mance with Asian faces. In a few cases, a group other than
White, Black, or Asian is used (e.g., Canadian Indigenous or
Turkish), but the White—Black and White—Asian compari-
sons seem to dominate work in this area (142 samples). We
test whether the magnitude of the contact—-CRD relationship
depends on the race of the faces used to assess the CRD.

Methodological Factors

Over the past 20 years, researchers have developed new
scales and new measures of face recognition that explore
different types of face processing. These changes in meth-
odology may have implications for the magnitude of the
contact—CRD relationship. We consider these methodologi-
cal moderators next.

CRD measurement. The CRD is measured with a number of
tasks. The most common paradigm is the encode-recognition
task. In an encoding phase, this task asks participants to view
and remember a number of faces (typically between 10 and
40 faces). In a subsequent recognition phase, the procedure
tests the participant using a set of faces that includes both the
learned faces and a number of lures (see Figure 1). A variety
of other tasks have also been used to measure the CRD (see
Figure 1 for three examples). On each trial of the same—dif-
ferent task, for example, participants view one face, which
they are expected to remember. This face is followed quickly
by a second face. Participants indicate whether the second
face is the same or different from the first face. The forced-
choice task is similar to the same—different task in that it

presents a single face at encoding, followed immediately by
a test trial. But the forced-choice task then presents an array
of perhaps five faces from which the participant must select
the to-be-remembered face. Experiments that use the same—
different or forced-choice tasks typically utilize numerous tri-
als, but each trial requires the participant to hold only a single
face in memory, and the retention period is fairly short, last-
ing only a second or two. From these three tasks, we can illus-
trate some key differences in CRD measurement that may
impact the contact-CRD relationship.

There is recent evidence that the CRD occurs during
encoding rather than during retrieval (Hughes et al., 2019;
Stelter & Degner, 2018). If we assume that the CRD occurs
entirely at encoding (i.e., storage and retrieval play no role),
then any source of variation in performance occurring after
encoding may obscure the contact-CRD relationship. CRD
paradigms vary in memory demands. In a same—different or
forced-choice task, participants are asked to hold faces in
memory for a few seconds. In a typical encode-recognition
task, participants are asked to hold faces for minutes or
hours. Similarly, same—different and forced-choice tasks
present a single face to encode on each trial. Encode-
recognition tasks may ask participants to encode 40 faces or
more (e.g., Maclin et al., 2004; Tullis et al., 2014) before
they are tested. As set size and retention interval increase, so
do the demands on memory (Cowan, 2008), which may
reduce the contact—CRD relationship.

Finally, tasks may differ in terms of the number of faces
present during a recognition trial. The same—different and
encode-recognition tasks ask participants to make recogni-
tion decisions about a single face at a time. By contrast, the
forced-choice task presents multiple faces during the recog-
nition test and asks participants to decide whether one of the
presented faces is the face they recognize. In social-cognitive
style laboratory studies, the forced-choice task may present
anywhere from two (e.g., De Heering et al., 2010) to six
faces during a trial of the recognition test (e.g., Jackiw et al.,
2008). In eyewitness studies, participants often choose from
a much larger set of faces, perhaps 12 or more (Brigham
et al., 1982). The presence of multiple faces at recognition
has been shown to reduce recognition ability (R. C. Lindsay
& Wells, 1985), potentially adding noise to the measurement
and altering the contact—CRD relationship.

Studies that minimize demands unrelated to face process-
ing may provide a cleaner measurement of the CRD.
Accordingly, we predict that studies with shorter retention
times, smaller encoding sets, and smaller recognition sets
will have the largest contact—-CRD effects.

Operationalization of cross-race contact. Just as there are a
range of tasks that researchers use to measure the CRD, there
is also variability in how researchers operationalize cross-
race contact. Contact has most often been conceptualized in
terms of the amount of exposure to members of other racial
groups (e.g., Hancock & Rhodes, 2008), although other
researchers have emphasized the importance of the valence
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Encode-Recognition Task

Remember this face Have you seen this face before?

Yes No

Have you seen this face before?

Remember this face '

The Encode-Recognition Task has two phases.

In phase two (depicted on the right) participants are tested.

Same-Different and Forced-Choice Task diagrams describe one trial.

In phase one (depicted on the left) participants remember faces.

Same-Different Task Forced-Choice Task

Remember this face Remember this face

A 8 c o €
Please identify the face:
Oa O8 Oc Op Ot OAtncCheck

New faces are encoded on every trial.

Figure 1. Depiction of the three most common CRD tasks.
Note. CRD = cross-race recognition deficit.

or quality of cross-race contacts (Slone et al., 2000; Walker
& Hewstone, 2006). Methodologically, contact is typically
operationalized in one of three ways: experimental manipu-
lations, life experience, and self-report measures. Experi-
mental manipulations involve training participants by
providing individuated exposure (which we will treat as a
form of contact) to cross-race faces (Anzures et al., 2012;
Goldstein & Chance, 1985; Heron-Delaney et al., 2011; Leb-
recht et al., 2009; Tanaka & Pierce, 2009). These manipula-
tions typically increase the amount of experience a person
has with cross-race faces and thus represent an increase in
sheer quantity, but they also typically avoid confounding
contact with affective dimensions: There is no friendship and
no enmity. Other researchers have used a variety of life expe-
rience measures as a stand-in for contact (e.g., Sangrigoli
et al., 2005). For example, researchers might measure the
number of years that participants lived in a country or region
predominantly populated by a group of people that was dif-
ferent from the participant’s own race (e.g., the number of
years a Korean person has spent in France) or compare White
participants who live in majority White England with White
participants who live in majority Black South Africa (Wright
et al., 2001). Although this kind of measure may be a proxy
for contact, it is likely a poor one. For example, the number
of years that a participant lived in a foreign country is not
informative about the number or quality of cross-race rela-
tionships the participant may have formed or how much time
a participant has spent with outgroup members.

The most common strategy for assessing contact relies
on self-report measures. A number of researchers have devel-
oped scales for this purpose (e.g., M. M. Davis et al., 2016;
Hancock & Rhodes, 2008; Ng & Lindsay, 1994; Slone et al.,

2000; Sporer et al., 2007; Walker & Hewstone, 2006). There
is a great deal of diversity among these scales in terms of
content and psychometrics. Some assess sheer frequency or
quantity of contact, and others assess quality and intimacy
(Mellinger et al., 2021). In some cases, contact is measured
by a single item, in some cases by a multi-item scale designed
to assess a single construct, or even by a multi-item scale
designed to assess multiple constructs. As the bulk of the
samples included in our analysis used scales to measure
cross-race contact, we examine whether the most commonly
used scales (Hancock & Rhodes, 2008; Slone et al., 2000;
Walker & Hewstone, 2006) differ in the magnitude of the
contact—CRD relationship.

We predict that manipulating contact will be an effective
way to measure the contact-CRD relationship. In addition,
commonly used scales (Hancock & Rhodes, 2008; Slone
et al., 2000; Walker & Hewstone, 2006) should perform bet-
ter than idiosyncratic scales. Finally, we predict that quasi-
experimental methods (e.g., how long a person has lived in a
country) will be a poor measure of contact and thus will
weaken the contact—-CRD effect.

Theoretically Important Moderators

The CRD is a phenomenon that exists at the interface of neu-
roscience and cognitive, social, and developmental psychol-
ogy. It has implications for a number of different theories,
and in at least two cases, our meta-analysis can explore ques-
tions that have been debated in recent work.

Age of cross-race contact. The time period during which
cross-race contact occurs may moderate the contact-CRD
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relationship. Literature suggests that there is a critical win-
dow in processes like language acquisition (Lenneberg,
1967), and some researchers have argued that the effects of
contact on face processing may similarly have a critical or
sensitive period (McKone et al., 2019; Pascalis et al., 2020;
Sangrigoli et al., 2005). The critical window hypothesis sug-
gests that cross-race contact during childhood should result
in a larger reduction in the CRD compared with cross-race
contact during adulthood. As such, we code the time period
during which contact occurred for each sample to examine
how this moderator may impact the magnitude of the
contact—CRD relationship.

Face processing. Researchers argue that same-race faces are
typically processed in a more configural or holistic fashion
than are cross-race faces (Crookes et al., 2013; Michel et al.,
20006; Richler et al., 2011; Tanaka et al., 2004). As defined by
Maurer and colleagues (2002), holistic processing refers to
processing the various features of a face in a gestalt fashion,
whereas configural processing refers to sensitivity to spatial
relationships among features of the face (e.g., relative dis-
tance between the eyes). Although configural and holistic
processing differ, they both describe a type of integrative
processing (Hayward et al., 2013). Several studies have
reported that people are less likely to demonstrate holistic or
configural processing for cross-race faces, and several
researchers have argued that cross-race contact may have
effects that are specific to these kinds of integrative process-
ing. For example, Rhodes and colleagues (1989, 2006, 2008)
argue that cross-race contact increases the likelihood that
people process cross-race faces in a configural manner. In
our sample of studies, 14 use tasks designed to specifically
measure holistic processing, and an additional two samples
use tasks designed to measure configural processing.
Although we do not have enough samples to test configural
processing separately, we can compare samples that test
either configural or holistic processing (combined) with
samples that test “normal” processing. Our goal is to test the
possibility that cross-race contact has a larger impact on
more integrative processing of cross-race faces. Some
research (Hancock & Rhodes, 2008; Rhodes et al., 1989,
2006) suggests that relative to normal processing, studies
that assess holistic/configural processing will show evidence
of a stronger contact—-CRD relationship.!

Summary

Given new studies, new methods, and new theoretical ques-
tions, a new meta-analysis has the potential to shed new light
on the nature of the contact—-CRD relationship. First, addi-
tional data from the new studies can shed light on the overall
magnitude of this relationship. Second, given variability in
the procedures, samples, and analytical approaches used dur-
ing the last 20 years, we can examine moderators of the rela-
tionship in ways that were not feasible for Meissner and
Brigham (2001).

Method

On February 8, 2018, we entered the following search terms
into Google Scholar, “other race effect” or “own race bias”
or “face recognition” and contact and expertise. On July 26,
2020, on the recommendation of our reviewers, we repeated
the search using Publish or Perish (Harzing, 2007), which
allows a user to enter search terms into different databases
and save the results. We repeated this second search once
more on October 31, 2020, in an attempt to capture every
paper that met our criteria (described below). We entered the
following search terms in Google Scholar, PsycINFO, Web
of Science, and Crossref: “other race effect” or “own race
bias” or “face recognition” or “face identification” or “eye-
witness identification” or “cross-race effect” and contact and
expertise. Between the four databases, we found 3,340
papers. A paper was eligible for inclusion in the analysis if it
(a) measured or manipulated cross-race contact, (b) mea-
sured recognition of cross-race faces, and (c) tested the rela-
tionship between contact and recognition. At least one
member of the research team read each of the 3,340 abstracts
to determine whether or not the paper might be relevant. Any
paper that seemed potentially relevant was reviewed by at
least two members of the research team (at least one of
whom was a graduate student, postdoctoral fellow, or fac-
ulty member). At least two coders (at least one of whom was
a graduate student, postdoctoral fellow, or faculty member)
independently evaluated each paper and coded it for the final
data set, resolving disagreements on a case-by-case basis.

In several cases, it was clear that researchers had col-
lected the requisite data but either did not analyze the asso-
ciation between contact and recognition or did not report the
association in a manner that allowed us to use the data. For
example, several papers reported only mean levels of con-
tact to suggest that cross-race contact was minimal. These
papers clearly measured contact and the CRD, but they did
not report the relationship between contact and the CRD.
Other papers reported that a relationship between contact
and recognition was not significant but did not report the
test statistic. These cases were noted, and a member of the
research team wrote to the corresponding author of each
paper to request supplemental analyses or data. We sent 28
emails and received 10 responses, five of which yielded
additional data.

On December 5, 2018, we sent an email to the Society for
Personality and Social Psychology listserv asking for any
studies, published or unpublished, that met the inclusion cri-
teria. We received three replies, of which we were able to
include one.

In the end, we obtained usable data from 207 statistical
tests in 96 independent samples from 65 papers. Going for-
ward, we will use the term sample to refer to an individual
statistical test. We have made our data set, analysis code, and
output available on OSF (see https://osf.io/avh3x/). We esti-
mated our power via a sensitivity analysis (see the Supple-
mental Material for code). Power curves were generated via
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Monte Carlo simulation with 1,000 meta-analysis simulations
per effect size. Results were extrapolated to test our sensitiv-
ity at 80% power in each case. We were powered at 80% to
detect a correlation of » = —.074 between the CRD and cross-
race contact (ignoring moderating variables). As described
below, we also tested several categorical moderators. To test
two-group moderators with equal numbers of samples in each
group, our data set achieved 80% power to detect a difference
in correlations between the groups of ry; =—.101. We also
tested moderators with unbalanced cell sizes, that is, having
many more samples in one category than the other. The worst
of these, described below, was the moderator concerning the
operationalization of contact where nine samples repre-
sented the primary group of interest and the other group was
comprised of 198 samples. In this situation, our data set
resulted in 80% power to detect a correlational difference
of ryz =—.337.

Effect Sizes for the Contact—CRD Relationship

The CRD is defined as more accurate recognition of same-
race faces compared with cross-race faces. All of the samples
we included used some continuous measure of recognition
accuracy. Most papers computed the CRD as a difference in
accuracy to same-race versus cross-race faces, although
some papers only reported accuracy to cross-race faces, and
others used alternatives to a difference score approach (e.g.,
statistically controlling for performance with same-race
faces). Due to this variability, we coded the paper’s method
for computing the CRD (or recognition of cross-race faces)
and included this variable as a moderator in our analysis.

The outcome of interest was the relationship between
cross-race contact and the CRD (or recognition cross-race of
cross-race faces). These relationships were converted to the
effect size r. To analyze the effect sizes, each r coefficient
was Fisher’s Z transformed, and the direction of the relation-
ships was coded so that negative values indicate that increased
contact was associated with a decrease in the CRD. That is,
when higher cross-race contact was associated with a lower
CRD, as predicted by most theories, the z -statistic had a
negative sign. Following Borenstein and colleagues (2009),
variances for the z-statistics were calculated as V, =1/(n-3).
The z-values were converted back to the » metric for inter-
pretation in the “Results” section.

Moderators

As noted above, we explored a number of variables as poten-
tial moderators of the relationship between contact and rec-
ognition (see Table 1 for the list of moderators and their
hypotheses). Here, we provide details about the coding of
each of those variables. In our analyses, we used contrast
codes for all categorical moderators and mean centered con-
tinuous variables.

Sample characteristics

Year of publication. 1If a paper had been published, we
recorded the year of publication. For unpublished work, such
as dissertations, we recorded the year listed on the document.

Participant race. Most samples used White participants
(k = 108). The other two most common participant races
were Asian (k = 40) and Black (k = 23). These three races
were coded as separate groups in the data set. Twenty sam-
ples used participants that were Latino, Multiracial, or Turk-
ish. Fifteen samples included participants who were White,
Black, or Asian but collapsed the results across race. One
additional sample collapsed the results across White and
Canadian Indigenous participants. The authors of these stud-
ies assessed the contact—-CRD relationship by comparing
same-race faces with cross-race faces. As the researchers did
not report the effect for each participant race individually,
we could not reasonably separate any effects due to race
in these samples. We therefore collapsed these 16 samples
along with the 20 non-White, Black, or Asian as an “other”
category.

Races of faces. Most samples (k = 142) in our data set
used Black or Asian faces in addition to White faces. Of
those samples, 75 used White and Asian faces, whereas 67
used White and Black faces. We coded any sample that did
not cleanly fit into these two categories as “other” (k = 65).

Methodological factors

CRD measurement. We coded three variables to capture
variation in the nature of the CRD measures: the length
of time a face is retained, the number of faces participants
studied during encoding, and the number of faces in a single
recognition trial. As discussed in the introduction, length of
face retention and number of encoding faces alter memory
demands for participants. In addition, the number of faces
at recognition has been shown to affect recognition ability
(R. C. Lindsay & Wells, 1985; Makovski et al., 2010), so we
tested whether decreasing recognition ability would alter the
contact—CRD relationship.

Length of retention. Our first variable of interest was the
length of time participants retained faces. Researchers did
not generally report precise timing parameters for reten-
tion intervals. We were able to characterize each study as
requiring participants to retain face(s) in memory for only
a few seconds (“short”; for example, the same—different
task, & = 49), or for minutes to hours (“long,” k=158),
but extracting a continuous measure proved impossible. As
a result, this moderator was necessarily categorical. Often,
researchers had participants wait 5 to 10 min prior to the rec-
ognition trials (e.g., Young & Hugenberg, 2012), but some
researchers asked participants to hold faces in memory for
hours (Brigham et al., 1982) or even days (Berger, 1969).
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Table 1. Table of Samples Included With a Description of the Hypothesis, and Our Results.

Moderator Hypothesis based on prior literature Confirmed Explanation
Year The contact—CRD relationship should X The contact—-CRD effect weakens with
strengthen over time. time.
Race of the The race of the participant should not v There are no differences as a function of
participants affect the contact—CRD relationship. the race of participant.

The contact—CRD relationship should be X There is no difference in the contact—-CRD
weaker for Asian participants compared relationship between Asian and White
with White participants. participants.

Races of faces The races of the faces used to measure v There are no differences as a function of
the CRD should not affect the contact— the races of faces used.
CRD relationship.

CRD measurement Retaining a face(s) for more than a few X There are no differences as a function of
seconds should weaken the contact— how long a face is retained.
CRD relationship.

Retaining more than one face should X There are no differences as a function how
weaken the contact—CRD relationship. many faces are retained.

Tasks that ask participants to retain X There is a nonsignificant hint that suggests

more than one face for a long period
of time will weaken the contact—-CRD
relationship.

Recognition trials with more than one
face should weaken the contact—-CRD
relationship.

Operationalization
of contact operationalizations should strengthen
the contact—CRD relationship.

Scales (as a set) compared with other
operationalization should weaken the
contact—CRD relationship.

Idiosyncratic scales as compared with
commonly used scales should weaken
the contact—CRD relationship.

Quasi-experimental contact compared
with other operationalizations should
weaken the contact—CRD relationship.

Age of contact
contact

Under 18 versus over 18

Under 12 versus over 12

Face processing Integrative processing should strengthen

the relationship between contact and the

CRD.

Manipulating contact compared with other

Childhood contact should be more effective than adult

tasks that ask participants to retain more
than one face for a long period of time
weakens the contact—CRD relationship.
More research is needed.

X There are no differences as a function
of how many faces are on a given
recognition trial.

v Manipulating contact reveals a stronger
contact—CRD effect compared with all
other operationalizations.

v Scales as a set reveal weaker contact—
CRD effect compared with other
operationalizations.

X There is no difference as a function of the
scale used.
X There is no difference between quasi-

experimental contact and scales. Quasi-
experimental contact compared with
manipulated contact marginally weakens
the contact—CRD relationship.

Contact assessed prior to |8 strengthens
the contact—CRD relationship. There is a

v nonsignificant hint that contact assessed

X prior to 12 strengthens the contact—-CRD
relationship. More research is needed.

X There is a nonsignificant hint that

integrative processing strengthens the
relationships between contact and the
CRD. More research is needed.

Note. CRD = cross-race recognition deficit.

Number of faces encoded. The second variable of inter-
est was the number of faces a participant encoded at a time.
Although this variable could be considered a continuous
indicator, its distribution was highly skewed. We present
the effect of this moderator as both a continuous indicator
and collapsed into two groups: Samples that presented one
face at a time were categorized as “one,” and samples that
presented more than one face at a time were categorized as

“more than one.” Thirty samples (k = 30) presented only
one face at encoding while the rest (k = 177) presented
more than one face (M = 27.51, SD = 18.49, minimum =
2, maximum = 80).

Number of recognition faces. Finally, we coded the
number of faces that were present on an individual rec-
ognition trial during the task. Again, this variable could
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be considered a continuous indicator, but its distribution is
even more skewed than the number of faces encoded. Most
researchers present one face during the recognition trial (e.g.,
in the encode-recognition or same—different tasks, k£ = 157)
while others (k = 50) present more than one face at a
time (e.g., in the forced-choice task, M = 3.74, SD = 2.25,
minimum = 2, maximum = 12).

Operationalization of cross-race contact. The vast majority
of studies used a scale to measure contact, and we distin-
guished between the three most commonly used scales (Han-
cock & Rhodes, & = 20; Walker & Hewstone, k = 44; Social
Experience Questionnaire, £ = 60). More unusual scales (k
= 55) were identified as “idiosyncratic.” We also identified
samples that manipulated contact through their experimental
procedure via training with cross-race faces (k = 9, for exam-
ple, Lebrecht et al., 2009). Finally, we identified 19 samples
that used a quasi-experimental, known-groups approach. For
example, Wright and colleagues (2001) recruited White par-
ticipants from England and South Africa, who were assumed
to vary in terms of contact with Black people. We coded the
samples into six categories: measured through Walker and
Hewstone, measured through Hancock and Rhodes, mea-
sured through the Social Experience Questionnaire, idiosyn-
cratic scales, manipulated contact, or quasi-experimental.

Theoretically important moderators

Age of cross-race contact. Multiple researchers have
argued that the contact—-CRD relationship should be more
pronounced if the cross-race contact occurs during child-
hood (e.g., M. M. Davis et al., 2016; McKone et al., 2019;
Pascalis et al., 2020; Sangrigoli et al., 2005). McKone and
colleagues as well as Pascalis and colleagues suggest that
contact is most sensitive before the age of 12. McKone and
colleagues further separate childhood into the years prior to
schooling (ages 0-5), primary school (5-12), and secondary
school (12—18). Davis and colleagues also separate childhood
into three categories, ages 0—6, 6—12, and 12—18. Following
these researchers, we categorized samples into five groups.
The first four groups included samples for which contact
occurred early in childhood prior to schooling (under the
age of 6, k = 7), during primary or elementary school (ages
6-12, k = 18), during secondary school (in the United States,
this is often the time period of middle and high school; ages
12-18, k = 16), or after age 18 (k = 111). Fifty-five samples
collapsed contact across multiple age groups. These 55 tests
were grouped in the “lifetime contact” category.

Face processing. Most samples (k = 186) in our data set
involved tasks that presented normal, upright faces at encod-
ing and at recognition. We designated these cases as “normal”
processing. Sixteen samples utilized tasks that measured the
extent of participants’ holistic or configural processing for
same- and cross-race faces (e.g., using inverted faces, as in
Hancock & Rhodes, 2008). There were five samples that did

not fall cleanly into either category, which were coded as
“other.”?

Calculation of the CRD. Finally, we coded the article’s
method for computing the CRD. Most samples in our data
set calculated the CRD as cross-race recognition accuracy
subtracted from same-race recognition accuracy. This metric
represents the extent to which participants were more accu-
rate to faces of their own race than to faces of another race
(k = 109). Rather than calculating a difference score, some
samples (k = 3) partialed out the performance on same-
race faces by including the same-race recognition score as
a covariate in the model. Other samples (kK = 95) reported
the relationship between cross-race contact and recognition
accuracy for cross-race faces without adjusting for recogni-
tion ability for same-race faces. In our view, using a scoring
strategy that does not account for the relative nature of the
CRD is not optimal. Rather than excluding these samples
from our data set, we included the calculation of the CRD
as a moderator. As difference scores and partialed scores
are relative outcomes, we coded these samples as relative
(k = 112) and distinguished them from nonrelative out-
comes (k = 95). This approach allowed us to test whether
the magnitude of the contact—-CRD relationship varied as a
function of the reported outcome and also to control for any
difference when examining other moderators.

Analytic Strategy

Our analysis is based on a random-effects multilevel model.
Two considerations informed this choice. First, the random-
effects model acknowledges that different studies may have
different error terms relative to the true effect. This approach
also acknowledges that moderators may not explain all of the
variance between studies. This model is generally considered
to be more appropriate for common meta-analyses (Pastor
& Lazowski, 2018).

Second, some studies in our data set included multiple
effect size estimates based on the same sample. For example,
Wiese et al. (2014) reported two correlations from the same
sample based on different measures of contact. Our multi-
level model accounts for the dependence of these effect sizes
while allowing us to retain all of the data to inform the final
effect size estimate. We utilized a three-level structure that
allows for variance due to sampling error at Level 1, variance
between dependent effect sizes at Level 2 (within sample),
and variance between independent effect sizes at Level 3
(between sample; Assink & Wibbelink, 2016).

Results

Our primary question involved the magnitude of the relation-
ship between contact and the CRD. We then addressed pub-
lication bias or small sample effects using a trim-and-fill
method. Following these two analyses, we evaluated each



10

Personality and Social Psychology Bulletin 00(0)

moderator on its own to understand its effect on the relation-
ship between contact and the CRD. Finally, we evaluated a
combined model, including all of the moderators as simul-
taneous predictors. See OSF (https://osf.io/avh3x/) for the
complete data and analysis code. Our effect sizes are reported
as r statistics throughout. Simple effects are reported simply
as r, whereas the difference in effect sizes between two
groups, such as the difference between child and adult con-
tact, is reported as 7, for categorical moderators or ry . for
continuous moderators. All models were estimated with the
metafor package in R (R Core Team, 2019; Viechtbauer,
2010).

Effect Size for the Contact—CRD Relationship

In the simplest model, without controlling for moderators,
higher levels of contact were associated with a reduction in
the CRD, r = —.148, 95% confidence interval (CI) = [-.198,
—.096], 95% prediction interval (PI) = [—.468, .208],
F(1,206) = 31.58, p < .001. See Figure 2 for a forest plot.
Of total variability, a large proportion was attributable to
real heterogeneity in effects, 12, =66.34,T=.033. The
vast majority of heterogencity was due to between-
sample variance, I, = 66.29,T, .., =0.032, with only
a tiny proportion attributable to within-sample variation,
I =0.045, 1 . <.001. There was evidence of residual
variability in the effect sizes between samples in our data
set, 0,(206) =419.08, p <.001.

While the significance of this first test suggests an observ-
able effect, it is important to consider possible bias in its
magnitude. Well-known phenomena, such as the file-drawer
issue (Rosenthal, 1979), may have restricted our access to
nonsignificant samples, systematically inflating our estimate.
Similarly, we were not able to include some samples that
reported a nonsignificant relationship between contact and
the CRD but failed to report the actual estimate of the rela-
tionship (or respond to our email requests). Accordingly, our
raw estimate may be inflated. To examine this issue, we
first examined the relationship between published and nonpub-
lished papers in our data set. Samples from published studies
showed a significant contact—CRD relationship, » =-.174,
95% CI=[-.229, —.116],F(1, 205) =34.79, p <.001, but
samples from unpublished reports did not, r=-.056,
95%CI=[-.162,.052], F(1, 205) =1.05, p =306 . The dif-
ference between these estimates was marginally signifi-
cant, 7yg =—.119,95%CI=[-.237,.003], F(1, 205) = 3.68,
p=.056. It is possible that null effects are not being pub-
lished due to the file-drawer problem.

To further examine the potential file-drawer problem, we
generated a funnel plot, which is presented in Panel A of
Figure 3. The figure shows study precision (standard error)
as a function of observed effect size. Given a truly random
sample of all studies ever conducted, a symmetric pattern
should emerge around the average effect, with high precision
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Figure 2. Forest plot derived from the unmoderated model.
Note. Effect sizes are represented as r values. A forest plot with labels is
available in the Supplemental Materials.

studies more tightly clustered than low precision studies.
Visual examination of the plot suggests some evidence of
publication bias. More samples fall to the left of the esti-
mated average effect size than to the right (note that our
effect is negative, so the left-hand side of the axis represents
effects with larger magnitudes), especially for samples with
low precision. This pattern suggests a relationship between
study precision and effect magnitude in our data set that
would not be present if we had randomly sampled from the
population of studies. Some small-effect samples, presum-
ably unpublished, may have been missed by our search. The
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Figure 3. (A) Funnel plot of original data and (B) filled funnel plot from Duval and Tweedie’s (2000) trim-and-fill method.

trim-and-fill method suggested by Duval and Tweedie (2000)
is one way to estimate the number of missing samples and
the resulting bias in effect size. Using this method, samples
in the funnel plot causing asymmetry are trimmed from the
data, and an adjusted effect size is estimated from the reduced
set of samples. The adjusted effect size is considered as the
true center, and samples are filled around it to create a
symmetric funnel plot to recover the original sample size.
Finally, the effect size is re-estimated from the filled data set
(Schwarzer et al., 2015). Using the trim-and-fill method, it
was estimated that 26 samples may have been missing from
our analysis. The filled funnel plot is shown in Panel B of
Figure 3. The effect size from the filled data is still signifi-
cantly different from 0 and still suggests that contact reduces

the CRD, but it is markedly smaller than the initial estimate,
r=-.050,95% CI =[-.082,-.018], z=3.03, p =.002 .
Finally, we considered differences between samples that
reported zero-order correlations (or the equivalent) of the
contact—-CRD relationship and those that reported partial
relationships. In our data set, we have seven samples that
statistically controlled for variables such as age and race cat-
egorization when assessing the contact—-CRD relationship.
These covariates could artificially increase the meta-ana-
lytic estimate, although the impact of these covariates
should be minimal given that the proportion of partial-effect
estimates is rather low (seven of 207 samples). We found no
evidence that partial effects are inflating the estimate,
Ty =-083, 95% CI=[-.125,.284], F(1, 205) =0.62, p =.434.
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Table 2. Simple Effects of the Categorical Moderators.

Moderator Level of moderator r Lower bound CI Upper bound CI b
Race of participants White 132 —-.188 -.075 <.001
df = 203 Black 182 -.286 -.073 001
Asian -.092 -.183 -.000 .050
Other .193 =271 -.112 <.001
Races of faces White & Black .152 -.223 -.079 <.001
df = 204 White & Asian 173 -243 -.102 <.001
Other -.081 -.178 +.017 .104
Measurement of the Retain faces for a few seconds .152 -.235 -.066 <.001
CRD Retain faces for minutes/hours 146 -.204 -.088 <.001
df = 205 Encode a single face 162 -.259 -.061 .002
Encode many faces .145 -.199 -.089 <.001
Recognize one face 163 -.222 -.102 <.001
Recognize multiple faces =117 -.199 -.033 .007
Operationalization of Social Experience Questionnaire -.076 -.196 +.046 219
contact Walker & Hewstone Scale 167 -316 -.010 .038
df = 201 Hancock & Rhodes Scale 137 -.240 -.030 013
Idiosyncratic scales 126 -.203 —-.047 .002
Quasi-experimental .185 -.278 -.088 <.001
Manipulated contact -.382 -.561 -.170 <.001
Age of contact Early childhood (ages 0—6) -.335 -.532 -.104 .005
df = 202 Primary school (ages 6—12) -.253 -.348 -.152 <.001
Secondary school (ages 12—-18) -.257 -.350 -.159 <.001
Adult contact (ages 18+) .128 -.190 -.064 <.001
Lifetime contact 124 =191 -.055 <.001
Face processing Normal processing .144 -.198 -.089 <.001
df = 204 Holistic/configural processing =215 -.341 -.08l .002
Other processing -.062 -.235 +.115 490
Calculation of the Relative scores 174 -.235 =111 <.001
CRD Nonrelative scores .108 -.18l -.034 .005
df = 205

Note. Cl = confidence interval; CRD = cross-race recognition deficit.

In the following section, we consider moderators of the effect
using our entire data set.

Moderators

As planned, moderator analyses were conducted. We first
analyzed each moderator individually and explored relevant
simple effects, which are reported in Table 2. Finally, we ran
a model including all of the moderators as simultaneous pre-
dictors. Each step is presented below.

Sample characteristics

Year of publication. Meissner and Brigham (2001) found
that the contact-CRD effect got stronger for more recent
studies. We tested for the linear and quadratic effects of
year. As a set, these two variables were marginally related
to the contact—CRD effect, F'(2,204)=2.34, p =.099 . This
marginal effect is driven by a significant positive rela-
tionship between year and the contact-CRD relationship,
=.007,95%CI =[.000,.014], F'(1, 204) = 4.309, p =.039.

rslope

Contrary to the hypothesized effect, the contact—CRD effect
was weaker in later years.

Race of participants. We entered three contrasts coding four
participant-race groups: Black, Asian, White, and other. There
was no evidence that the contact-CRD relationship depended
on participant race, F(3,203)=1.373,p=.252. We exam-
ined the difference between White participants and those
that are Black or Asian (combined) and found no difference,
'y = 0.006,95% CI =[-.069,.080], F (1, 203)=0.02, p = .884.
Samples of Black participants did not differ from samples
of Asian participants, 7, =—.091, 95% CI=[-.220,.041],
F(1,203)=1.86, p=.174 . Hayward and colleagues (2013)
argue that Asians process faces differently than people of
other races, specifically Whites. We found no evidence for
a difference in the contact—CRD relationship for Asian ver-
sus White participants, 7., =.040, 95% CI=[-.049,.129],
F(1,203)=.790, p =.375 , nor for Asian versus all other par-
ticipants in our data set, 7, =.009, 95% CI =[-.051, .223],
F(1,203)=1.57,p=.212 . For participants in each racial
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group, the contact-CRD relationship was significant (see
Table 2 for simple effects). Although there are no significant
differences, in line with Hayward and colleagues’ (2013)
predictions, the effect is directionally smallest among Asian
participants.

Races of faces. In any investigation of the relationship
between contact and the CRD, researchers must decide
what races of faces to use to measure the CRD. By neces-
sity, the same-race faces need to coincide with the race
of the participant, which for the bulk of the samples in
our data set was White. The choice of the cross-race face,
however, is more flexible. We found no overall differ-
ence as a function of the pairs of faces that researchers
tested, F(2,204)=1.50,p=.226. Samples that tested
the two most common pairs, White—Black versus White—
Asian, did not differ in the contact-CRD relationship,

P =-022,95% CI =[-.074, .118], F(1, 204) = 0.21, p = .65.

Methodological factors

CRD measurement. We used three variables to assess
how the CRD was measured. We first present each vari-
able’s effect on the contact—-CRD effect individually. Then,
we examine whether the length of retention and number of
faces encoded interacted. Both of these variables may impact
memory demands for the participant, altering the contact—
CRD relationship.

Length of retention. We examined whether the magnitude
of the contact-CRD relationship depended on whether
a face was retained for a few of seconds or for minutes/
hours. We found no difference between these two categories,

Py = —.006,95% CI =[—.102,.091], F (1, 205) =.013, p = .910.

Both categories revealed a significant contact—-CRD effect.

Number of faces encoded. Next, we considered whether the
number of faces a participant was asked to encode affected
the contact—CRD relationship. Conceptualized as a categori-
cal variable (one vs. more than one), there was no difference,

Py = —017,95% CI =[~.124,.090], F (1, 205)=.102, p =.750.

We next considered the number of faces as a continuous
predictor. Due to the relatively high number of studies that
asked participants to encode only one face (k = 30), we used
asquare root transformation to normalize the variable. Again,
we found no evidence that the magnitude of the contact—-CRD
relationship depended on the number of faces a person
was asked to encode, r, _ =.0002, 95% CI =[-.0002,.0005],

> "slope

F(1,205)=.092, p=.762 .

Number of recognition faces. The last variable that we
considered was the number of faces present on a recognition
trial. There was no significant difference between whether
researchers presented one face or multiple faces onrecognition
trials, 7y =—.047, 95% CI=[-.145,.052], F(1, 205) = .867,
p =.353. The vast majority of samples only presented one

face on each recognition trial (157 out of 207), so we were
unable to find a transformation that normalized the continu-
ous form of this variable.

Memory demands. As discussed in the introduction,
tasks may vary in the extent to which they rely on mul-
tiple memory processes. We allowed the length of reten-
tion and the number of faces encoded to interact in a 2 X
2 analysis of variance. Contrary to our hypothesis, these
two moderators as a set did not impact the contact-CRD
relationship, F(3,203)=0.44,p=.725. The average
contact—-CRD effect was marginally different than zero,
r=-.105,95%CI =[-.213,.006], F(1, 203) =3.48, p =.064.
There was no main effect of length of retention,
rye=—071,95% CI =[-.283,.147], F'(1, 203) = 0.41, p = .523,
or a main effect of the number of faces encoded,
T =-047,95% CI =[-.171,.261], F (1, 203) = 0.178, p =.674.
In addition, the interaction between retention time and
number of faces that were encoded was not significant,
Ty = —240,95%CI =[-.598,.198],F (1, 203) =1.18, p = .279.
In Panel D of Figure 4, the simple effects of this interaction
are presented. When researchers asked participants to encode
one stimulus for a few seconds (i.e., same—different task), the
contact—-CRD relationship was significant. The same holds
true when researchers asked participants to encode many
stimuli for minutes or hours (i.e., encode-recognition task).

In addition to the coding structure, tested above, we ana-
lyzed the data for several tasks that are commonly used to
measure the CRD, including encode-recognition, same—
different, forced-choice, eyewitness, and the Cambridge
Face Memory Task. This seems like a useful addition to the
analysis above because researchers typically choose one of
these tasks (rather than, say, considering whether they prefer
a short versus a long retention interval). There were no sig-
nificant differences between the tasks. Figure 4 presents the
mean effect size for each task.

Operationalization of contact. Overall, there was no evidence
that operationalization of contact moderated the effect of
contact on CRD, F(5, 201)=1.64, p =.203. We examined
whether the contact—-CRD relationship was impacted by the
use of scales (on one hand) compared with manipulated and
quasi-experimental operationalizations of contact (on the other).
We found that scales were associated with a weaker rela-
tionship, 7, =.323, 95%CI=[.063, .542],F (1, 201) =591,
p =.016. Within the scales, we found no difference between
idiosyncratic scales and scales that were more commonly
used (Social Experience Questionnaire, Walker & Hewstone,
and Hancock & Rhodes), 7, =.001, 95% CI =[-.105, .107],
F(1,201)=0.001, p =.981. We also tested whether manipu-
lating contact differed from the scales as a set. Manipulat-
ing contact yielded a stronger relationship than measuring
contact via scales, 7y =—.269, 95% CI=[-.473,-.037],
F(1,201)=5.17, p=.024, and a stronger relationship than
all of the other operationalizations considered together as
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Note. Error bars are 95% confidence intervals. CRD = cross-race recognition deficit.

aset, 7y =—258, 95%CI =[-.463,-.026], F'(1, 201) =4.79,
p=.030. We next examined how manipulated contact
differed from each of the other operationalizations individ-
ually. Manipulated contact was marginally better than
samples that measured contact quasi-experimentally,
Ty =-212,95%CI =[-.035, .436], F(1,201) = 2.87, p =.092
and significantly better than samples that used the Hancock and
Rhodes scale, 7y, =.259,95% CI=[.011,.478],F(1, 201)
=422,p=.041; Social Experimental Questionnaire,
Ty = -315,95% CI =[.065,.528], F(1, 201) = 6.06, p =.015 ;
and idiosyncratic scales, 7, =.270,95% CI=[.032, .478],
F(1, 201)=4.22, p =.041 Manipulated contact did not differ
from samples that used the Walker and Hewstone scale,
Ty =-230,95%CI =[-.046,.473], F (1, 201) =2.72, p = .101.
Examining the simple effects, all of the operationalizations
except one (the Social Experience Questionnaire) were asso-
ciated with significant effects.

Age of cross-race contact. The omnibus test showed evidence
that the magnitude of the relationship depended on the age
when contact occurred, F(4,202)=3.35p=.011. We first
tested samples that separated effect sizes by the age that

contact occurred (e.g., contact during elementary school)
versus those that collapsed the effect of contact across mul-
tiple age groups (e.g., contact during elementary school and
contact during college). We found that samples that were
more granular revealed a stronger contact—CRD relationship,
Py =—125,95%CI=[-.223,-.023],F (1, 202)=5.85, p = .016.
Based on past research (McKone et al., 2019; Pascalis
et al., 2020), we expected that contact that occurred before
the age of 12 would be most effective in reducing the CRD.
Although trending in the predicted direction, this sensitive
period hypothesis was not clearly supported, 7, =—.213,
95% Cl=[-.452,.055], F(1, 202)=2.46,p=.118. To fur-
ther investigate whether contact during childhood strength-
ened the contact—CRD relationship, we considered a more
general operationalization of childhood. We compared sam-
ples that assessed contact prior to 18 and contact after 18.
According to this general definition of childhood, childhood
contact revealed a stronger contact—CRD effect, 7, =—.160,
95% CI =[-.259,-.058], F(1,202)=9.42, p=.002.  The
simple effects presented in Table 2 seem to show a pattern of
weakening effects, dropping gradually from » = —.335 for
early childhood contact to » = —.124 for lifetime contact.
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Face processing. Overall, there was no significant evidence
that the nature of face processing moderated the effect of
contact on CRD, F(2,204)=1.85,p=.161. Hancock and
Rhodes (2008) argue that contact decreases the CRD by pro-
moting configural processing of cross-race faces. We tested
this prediction by comparing samples that use either holistic
or configural measures of face memory with samples that
assess normal face processing. Although trending in the
direction proposed by Hancock and Rhodes, processing type
did not significantly moderate the contact—-CRD relationship,
Fye=—073, 95% CI=[-.215,.072], F (1, 204)=0.99,p = .322.

Calculation of the CRD. Some researchers did not calculate
the CRD by computing a difference scores or statistically
controlling for performance with same-race faces. They
examined the relationship between contact and a raw mea-
sure of cross-race recognition (e.g., the relationship between
contact and d' scores for cross-race faces). We tested to
see whether the difference in calculation made a difference
for the meta-analytic effect and found that it did not,
Ty =—0067,95%Cl =[-.160,.028], F (1, 205) =1.93, p = .166.
Samples that used relative scores, and those that used non-
relative scores were both significant, although, as expected,
the effect is directionally stronger when a relative measure is
used.

Combined Model

We ran a combined model estimating the overall relationship
between contact and the CRD, simultaneously testing all of
the moderators discussed above. We tested this model using
the contrasts reported above, with two exceptions. For the
operationalization of contact, we found a difference between
manipulating contact on one hand and the other operational-
izations on the other. In addition, we found a difference
between samples that assessed contact that occurred before
the age of 18 versus contact that occurred after the age of 18.
In the combined model, we wanted to make sure these differ-
ences were not an artifact of other characteristics of our data
set (e.g., maybe children’s contact appears more influential
because childhood contact is more likely to be manipulated),
so we included a set of contrasts that would allow us to
directly test the contrast between manipulated rather than
other operationalizations of contact and the contrast that
tested contact that occurred prior to 18 versus contact that
occurred above 18.

The average effect size controlling for all moderators
was significantly different from zero, r=-.239, 95% CI =
[-.344,-.129],F(1,184)=17.68, p <.001. Note that this
effect is larger than the overall meta-analytic effect because
it is estimating an unweighted average effect across the set of
moderators (e.g., as if there were equal numbers of samples
in each age-of-contact category, when in fact studies that
measure childhood contact are less frequent). As a set,
the moderators accounted for variance in the effect sizes,

F(22,184)=1.89,p =.012. Even after accounting for the
moderators, there was significant residual heterogeneity,
0,(184)=303.82, p <.001.

Five moderators showed significant or marginal effects.
First, controlling for the effect of the other moderators, effect
sizes derived from manipulating contact were larger than effect
sizes derived from other operationalizations, 7y, =—.305,
95% CI=[-.522,-.051],F(1,184) =5.55,p =.019. Second,
controlling for the effect of the other moderators, effect sizes
derived from contact that occurred prior to 18 were larger
than effect sizes derived from contact that occurred after 18,
Py =—132,95%CI =[-.238,-.023], F (1, 184)=5.68, p =.018.
Controlling for the effect of the other moderators, the linear
effect of year remained significant, such that more recent
effect sizes were weaker, r,,,. =.007,95%CI =[.0002,.014],
F(1,184)=4.13, p=.044 . In addition, the quadratic effect
of year was marginal, such that the linear trend of weaken-
ing of effect sizes seems to be accelerating, 7, =.0002,
95% CI =[-.00004, .0005], F (1, 184) = 2.88, p =.09. Finally,
the race of the participants emerged as a significant pre-
dictor. Samples that collapsed across races or did not use
those races had larger effect sizes compared with samples
with only White, Black, or Asian participants, 7, =—.113,
95%CI =[-.216,—.006], F(1,184) =4.38, p =.038 . Tworea-
sons give us hesitation in drawing strong conclusions from
this last effect. First, this effect only emerges in the com-
bined covariate model. Second the “other” participant code
represents an amalgam of samples that defies simple catego-
rization, including 20 samples of a single group (but a group
that is not White, Asian, or Black) and 16 samples that col-
lapsed across multiple races. Given the heterogeneity of this
group, the effect is hard to interpret.

General Discussion

Our meta-analysis provides strong evidence that cross-race
contact reduces the CRD. The overall relationship between
contact and the CRD, without considering any moderators,
is modest (» = —.148). The magnitude of this effect suggests
that contact explains 2.18% of variation in the CRD. Our
results are largely consistent with the effect reported by
Meissner and Brigham (2001). In the following sections, we
will discuss the moderators of this relationship and recom-
mendations for future research.

When and How Contact Reduces the CRD

Age of cross-race contact. The results of the meta-analysis
strongly suggests that cross-race contact is effective at reduc-
ing the CRD throughout the life span. Regardless of when
contact occurs, the relationship between contact and the
CRD is significant. This suggests that contact is relatively
plastic both during childhood and adulthood. However, con-
tact seems to be more effective at reducing the CRD if it
occurs prior to adulthood (i.e., before a person is 18 years
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old). This is both in agreement and at odds with prior
research. On one hand, the general assertion that cross-race
contact should be more sensitive for younger people (M. M.
Davis et al., 2016; Sangrigoli et al., 2005) is supported by the
results of our meta-analysis. On the other hand, we found no
evidence for the sensitivity period hypothesis as defined by
McKone and colleagues (2019) and Pascalis and colleagues
(2020). Both argue that contact should be most sensitive if it
occurs for children prior to 12 years old. When comparing
contact that occurs prior to 12 years old versus after 12 years
old, we found no difference in the contact—-CRD effect.
Rather contact that occurs prior to schooling (0-6), during
primary/elementary school (6—12), and during secondary/
middle & high school (12-18) all reveal a strong contact—
CRD effect. The effect during each of these time periods
(tested individually) is marginally or significantly stronger
than adult contact.

It is important to note that our data set had a relatively low
proportion of samples that measured contact during child-
hood (41 out of 207). Some of these samples recruited chil-
dren and asked about their current contact while other
samples asked adults to report on their childhood contact. Of
these 41 samples, only seven involved childhood contact
under the age of six. This relatively low number of samples
does not allow us to get a precise estimate of early childhood
contact. Although the point estimate of early childhood con-
tact is the largest (» = —.335), the standard error of the simple
effect of early childhood contact (SE = 0.124) is more than
double the standard error of every other time period. We rec-
ommend that researchers investigate early childhood con-
tact, as it is possible that this time period of contact may be
especially influential in the contact-CRD relationship, but
more data would be valuable.

Our data set also had a large proportion of adult contact
(k = 111) and contact that occurred during multiple time
periods (k = 55). The latter is especially problematic in
attempting to examine the question of what time period of
contact is most effective at reducing the CRD. For these 55
samples, we cannot be sure which time period of contact
helped reduce the CRD. We would highly recommend that
future researchers report contact as a function of the time
period it occurs.

Face processing. In our meta-analysis, we did not find support
for the hypothesis that contact mitigates the CRD by increas-
ing configural/holistic processing, specifically. When we
examined the simple effects, we observed significant rela-
tionships for both normal and for holistic/configural face
processing.

This null result could have occurred for many reasons.
Hayward and colleagues (2013) reviewed a variety of differ-
ent holistic/configural tasks (e.g., the part-whole task, tasks
with blurred or inverted faces). They argue that these tasks
may be probing different processes. In addition, some para-
digms may yield noisy effects. For example, some samples

using inverted faces show inversion decrements for both
same-race and cross-race faces, whereas others only show an
inversion decrement for same-race faces (the expected out-
come). We may have been unable to see any difference as a
function of face processing due to heterogeneity within the
configural/holistic tasks.

Another possibility is that cognitive styles and processing
styles differ across races (Hayward et al., 2013). In some
cases, researchers report that Asians process faces differently
than Whites, in that Asians do not show a holistic processing
decrement for cross-race faces (Michel et al., 2006, 2013, but
see Crookes et al., 2013). Although the CRD is robust across
cultures, it is possible that the recognition deficits occur
through different mechanisms in each culture. We were
unable to fully test this hypothesis in our data set as only
three samples assessed holistic and/or configural processing
in Asian participants. We instead examined whether there
was any difference in the contact-CRD relationship for
Asians versus Whites or Asians versus other races and
observed no difference in either contrast.

Although we did not observe a stronger relationship when
the CRD was assessed using a holistic measure, it is impor-
tant to note that the direction of the difference is consistent
with Hancock and Rhodes’s (2008) predictions. It is possible
that a difference does exist between holistic, configural, and
normal face processing, but at this point, more research is
needed in order for a definitive conclusion.

Operationalizations of Contact and the CRD

Cross-race contact. The strongest moderator in our analysis
was the operationalization of contact. Samples that manipu-
lated contact showed a significantly larger contact-CRD
relationship regardless of whether the variable was consid-
ered in isolation, or in the context of every other moderator
we considered. To provide context, the simple effect among
samples that manipulated contact was » = —.382, which
equates to contact explaining 14.61% of the variation in the
CRD.

Manipulating a variable versus measuring one is gener-
ally seen as the gold standard in psychology and other sci-
ences (Shadish et al., 2001), so it should come as no surprise
that manipulating contact would decrease the CRD more
than other operationalizations. Still, the strength of the effect
suggests that manipulating contact may be a more reliable
way to measure the contact—-CRD effect and also hints that
the true effect between contact and the CRD may be larger
than our measured overall contact-CRD estimate. As dis-
cussed in the introduction, some forms of contact probably
do not promote the kind of processing that should reduce the
CRD. Quasi-experimental or self-reported contact may actu-
ally represent conflict or disinterested coexistence rather
than meaningful person-to-person contact in which the per-
ceiver learns to conceptualize members of another race as
individuals.
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Examining the other operationalizations, we see two
interesting patterns. First, all but one of the other operation-
alizations of contact showed a significant contact-CRD
effect. The lone exception was the Social Experience
Questionnaire. As we understand it, the first version of this
questionnaire was constructed by Brigham in 1993. It was
further developed over the years by the same lab, growing
from a 16-item scale to a 56-item scale (Slone et al., 2000).
The heterogeneity in the scale may have contributed to the
weak relationship between contact and the CRD. We chose
to group the different versions of this scale as one because
they were authored by the same lab and because it was often
difficult to know which version of the scale researchers were
using.

In addition, self-reported scales as a set had weaker effect
sizes compared with quasi-experimental and manipulated
contact. The relative weakness of the scales may reflect a
lack of variation in cross-race contact in the population: If a
predictor does not vary, it cannot predict an outcome. It is
also perhaps worth noting that most of the scales examined
in this meta-analysis include items that are face valid, but
that have not been subjected to rigorous psychometric analy-
sis. Many of these scales were developed ad hoc, in the con-
text of studies that sought to test the effects of contact rather
than in studies that were focused exclusively on scale devel-
opment. A more rigorous approach may yield measures with
better reliability and better construct validity.

Measurement of the CRD. Although our meta-analysis found
no differences in the way the CRD was measured, the mod-
erator still deserves some discussion. We reported tests from
three variables in the meta-analysis: the length of time a face
was retained for, the number of faces a person had to encode
before being tested, and the number of faces a person saw in
a given recognition trial. We found no differences in any of
these variables when considered in isolation, in additive
models, or interactive models. In addition to analyzing all
three variables as categorical predictors, we also considered
the number of encoding faces and the number of recognition
faces as continuous predictors and again found no differ-
ences. Finally, in the supplemental analysis, we considered
differences between tasks, relying simply on the paradigm
names to classify them (e.g., encode-recognition vs. same—
different vs. Cambridge Face Memory Task). Although we
did not find any differences in the different task frameworks,
samples that used the Cambridge Face Memory Task (CFMT;
Duchaine & Nakayama, 2006) or idiosyncratic tasks did not
show a significant contact-CRD effect. The CFMT is a
unique face perception task that asks participants to hold six
faces in memory for a few seconds, repeatedly exposing and
testing participants on the same faces in different positions
(full frontal, three fourth profile, etc.). The CFMT was
originally designed to test for prosopagnosia (Duchaine &
Nakayama, 2006) and has also been used to test for super-
recognizers (Bobak et al., 2016). However, general face

recognition ability may be orthogonal to the CRD and its
relationship with contact (Correll et al., 2021). According to
the results of our meta-analysis, the CFMT does not seem
well suited to detecting a relationship between contact and
the CRD.

So which task would best reveal the effect between con-
tact and the CRD? The results from our meta-analysis are at
best inconclusive. We will review the literature on measure-
ment of the CRD to establish some guiding principles.
However, we want to make it clear to the reader that in our
meta-analysis there was no differences between any of the
features of the tasks.

For a researcher trying to decide how to measure the
CRD, we would suggest a task that reduces memory
demands. The point estimates were directionally stronger
for tasks that reduced memory demands (again, this differ-
ence was not significant). Furthermore, it seems reasonable
to suggest that contact improves a participant’s ability to
visually process individual cross-race faces. It seems much
less likely that contact improves either long-term memory
or the participant’s ability to process multiple faces at the
same time. To the extent that measurement tasks involve
processes that are not related to contact (which, for the cur-
rent investigation, constitute “constructs of disinterest,”
Judd & McClelland, 1998), they should reduce the contact—
CRD relationship by adding systematic error variance.

Other Moderators

In addition to the theoretically important and study design
moderators, we also examined moderators focused on how
and when the sample was collected. Based on the results of
our meta-analysis, neither the participants’ race nor the races
of the stimuli seem to matter. Although no null effect is ever
conclusive, our results suggest that contact can reliably
reduce the CRD in people of multiple races and multiple race
pairings.

We did not expect the year the study was published to be
correlated with weaker contact-CRD effect sizes. The rela-
tionship may reflect more complete reporting in recent years,
including the reporting of null results and the availability of
unpublished dissertations.

Is the Relationship Between Contact and the
CRD Actually Small?

It is quite possible that the true relationship between contact
and the CRD is indeed small. The point estimates between
our meta-analysis and Meissner and Brigham’s are quite
similar. This is especially notable as our meta-analysis had
more than twice as many studies and many more tests of the
effect. Over the past 20 years, researchers have looked at the
relationship between contact and the CRD in numerous ways
with many different methodologies, and yet the relationship
in both meta-analyses is remarkably similar.
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However, the heterogeneity in our results gives us pause.
Operationalizations of contact and measurement of the CRD
varied widely in our data set. For example, operationaliza-
tions of contact ranged from asking where a person lives to
detailed 56-item scales to manipulations that involved five
days of intensive training on cross-race faces. It seems to us
that the field would benefit from greater clarity about the dif-
ferences in operationalization and about differences in the
very definition of contact. Theoretically, there is no reason to
expect that contact defined by sheer frequency of cross-race
encounters; contact defined by positive, intimate friendship
with one or two cross-race peers; and contact defined by
individuated processing of large numbers of cross-race co-
workers should have similar effects on the CRD.

Beyond ambiguity in the construct, even in 2021, there
may not be enough variance in cross-sectional measures of
contact to consistently detect a relationship with the CRD.
The large effect size associated with manipulations of con-
tact hints at this possibility. Notably, many papers in this data
set report very low levels of cross-race contact. Although
the world is trending toward integration (Frey, 2018; U.S.
Census Bureau, 2018), and opportunities for cross-race con-
tact may be increasing, much of the world is still quite segre-
gated. As we have already discussed, low variance in contact
will reduce its correlations with the CRD. Clearer conceptual
definitions of the relevant constructs, better operationaliza-
tions, and studies that maximize variation on contact (either
by manipulating it or by sampling more strategically) may
yield a much stronger relationship.

Conclusion

There are three primary conclusions from this analysis. First,
this work largely replicates Meissner and Brigham (2001).
Although we examine a much larger sample of studies using
diverse methods and populations, the results are consistent
with their original estimate of the average relationship
between cross-race contact and the CRD. This consistency
reinforces the idea that the contact—CRD relationship is real,
but small. However, the second conclusion is that this “weak”
relationship may be systematically dampened by the method-
ological choices researchers make. The most commonly used
methods for operationalizing contact (self-report measures)
seem to yield small effects, whereas manipulating contact
yields much larger effects (» = —.382). This difference may
suggest that the true relationship between contact and the
CRD is larger than the overall effect we observed. At the
same time, there are relatively few samples that manipulate
contact, so more research is needed. The third conclusion is
that although contact throughout the life span can reduce the
CRD, early contact seems to be especially effective.
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