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Abstract

The past decade has seen rapid growth in research that evaluates methods
for reducing prejudice. This essay reviews 418 experiments reported in 309
manuscripts from 2007 to 2019 to assess which approaches work best and
why. Our quantitative assessment uses meta-analysis to estimate average ef-
fects. Our qualitative assessment calls attention to landmark studies that
are noteworthy for sustained interventions, imaginative measurement, and
transparency.However, 76% of all studies evaluate light touch interventions,
the long-term impact of which remains unclear.Themodal intervention uses
mentalizing as a salve for prejudice. Although these studies report optimistic
conclusions, we identify troubling indications of publication bias that may
exaggerate effects. Furthermore, landmark studies often find limited effects,
which suggests the need for further theoretical innovation or synergies with
other kinds of psychological or structural interventions. We conclude that
much research effort is theoretically and empirically ill-suited to provide ac-
tionable, evidence-based recommendations for reducing prejudice.
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Prejudice: a negative
bias toward a social
category of people,
with cognitive,
affective, and
behavioral components
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INTRODUCTION

The pace of psychological research on prejudice reduction has accelerated since our 2009 review
(Paluck & Green 2009), which found a diverse array of theoretical approaches but a dearth of
studies that convincingly demonstrate the effectiveness of prejudice reduction strategies. Prejudice
reduction is now recognized as a subfield of its own, inspired by and yet distinct from the large
literature documenting and describing prejudice. The rapid growth of this subfield reflects the
contributions of many social sciences in addition to psychology, and it features a broadening of
the research agenda to new and geographically diverse contexts.

In this article, we cover the burgeoning literature from the past decade. Our review encom-
passes both studies of the basic science of prejudice reduction and evaluations of fully developed
prejudice reduction intervention programs, some of which have been tested in real-world set-
tings. Recognizing the increased emphasis that behavioral scientists and policy makers place on
credible causal inference, we restrict our review to experimental studies. Using replicable search
criteria, we assembled 418 experimental studies reported in 309 manuscripts. We summarize and
critically evaluate these recent contributions to the literature both quantitatively and qualitatively.
Our quantitative review uses meta-analysis to assess the extent to which interventions inspired
by different theoretical approaches reduce prejudice. For example, how successful is cognitive or
emotional training, contact, or social categorization? We consider intervention success with dif-
ferent targets of prejudice (e.g., groups defined by ethnicity, religion, sexuality, etc.) and ask to
what extent success depends on different ways of gauging prejudice (e.g., explicit versus implicit
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Light touch
interventions:
treatments that are
easy to implement,
brief (under 10
minutes), inexpensive,
and thought to have
lasting effects

Experiment: a study
that assigns
participants to
treatment and control
conditions using some
random procedure,
such as a coin flip

attitudes) or on the time frame within which measurement occurs (e.g., immediately after expo-
sure versus days or weeks later). Our study sample reveals recent trends in prejudice reduction
research, such as the study of minor or light touch interventions and of synergistic theoretical
tests. Our quantitative synopsis of the literature also uncovers troubling methodological issues.
Principally, we find a pattern of smaller studies reporting significantly stronger effects, a symptom
of publication bias. One urgent message of this article is the need for caution when reviewing
prejudice reduction recommendations generated by small studies with optimistic conclusions.

We complement this quantitative assessment with a descriptive review of the studies and
their characteristics. When we chart trends in theoretical approaches, we observe a new focus on
mentalizing as a salve for prejudice—interventions aimed at changing an individual’s cognition,
perception, or even imagination, rather than interpersonal communication or collaboration.
Methodologically, we describe what happens when scientists take theories developed in con-
trolled laboratory settings and experimentally test them in the settings to which the laboratory
studies hope to generalize.We identify a group of landmark studies from the past decade that are
large, well-crafted experiments in real-world settings testing fundamental psychological questions
of prejudice reduction. These studies address the effects of interpersonal influence, intergroup
contact, cooperation, exchange of perspectives, and narratives. Their findings are convincing but
also sobering. The fact that landmark studies often find limited effects on prejudice suggests
the need for further theoretical innovation or synergies with other kinds of psychological or
structural interventions.

We structure our review as follows: First, we specify our search and selection methodology for
assembling our collection of recent studies. After describing basic trends in the pace and theoret-
ical focus of research during the past decade, we provide meta-analytic estimates of the efficacy of
prejudice reduction efforts inspired by various theoretical approaches, noting along the way gaps
in what we know or anomalies that require further investigation. The last section of the article
reviews important recent studies that advance both what we know about prejudice reduction and
how to study it.

We conclude that much research effort is theoretically and empirically misguided if the aim
is to provide actionable, robust, evidence-based recommendations for reducing prejudice in the
world. Our final section offers suggestions about how the literature might be refocused so that it
can speak to the urgent need for workable and proven prejudice reduction interventions.

TRENDS IN THEORY AND INTERVENTION IN THE PAST DECADE

What types of interventions have received the most research attention from social science over the
past decade? Modal studies—which account for one-third of all prejudice reduction research—
test an intervention that involves second-hand or imagined contact with outgroups. The scholarly
emphasis on contact that occurs vicariously or via an imagined interaction is a relatively recent
development; our previous review (Paluck &Green 2009) found relatively few studies of this kind.
The next largest group of studies involves some kind of cognitive or emotional training. These
interventions, which train individuals to use thinking and emotion regulation strategies to fight off
their personal prejudices, are tested in more than one-quarter of recent scholarly work. The em-
phasis on this type of work stands in contrast to interventions that attempt to provide information
that breaks down negative stereotypes or promotes cross-cultural understanding, which have be-
come relatively rare. Social categorization interventions, which encourage participants to rethink
group boundaries or to prioritize common identities shared with specific outgroups, constitute
the third largest group of studies. Another moderately popular strategy with a long intellectual
pedigree involves reminding individuals of their own or their group’s values or past egalitarian
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behaviors, leveraging preferences for self- and group-based consistency to urge individuals to-
ward an anti-prejudice stance. A small share of studies involves some kind of direct contact with
outgroups or, relatedly, peer discussion or dialogue with or about them.

Noteworthy is the scarcity of prejudice reduction research on the kinds of programs that are
frequently called for in the real world, specifically entertainment and mass media interventions, as
well as diversity training and sensitivity or cultural competence training for leaders, care providers,
and decision makers in business, health services, and law and policing. Rigorous scholarly research
does not always reflect what is popularly demanded, although some of the basic research purports
to test methods that could be used in training curricula.

The burgeoning research literature offers a number of theoretical puzzles. For example, the
surge in popularity of light touch interventions exposes a gap in understanding about the effects
of intervention dosage and intensity. After a decade of experimental research on both brief low-
cost interventions and more intensive long-term interventions, we now face the question: Do we
observe larger or longer-lasting changes from the more intensive interventions? If not, what is
responsible for the large effects of brief treatments? To this question, we note that some of the
larger and more time-intensive treatments tested in the world by landmark studies show remark-
ably modest effects.We find large effects of light touch interventions tested in the laboratory, but
our meta-analysis shows that these large effects tend to coincide with smallN studies, which raises
suspicions about publication bias for the reasons explained below.

Another theoretically intriguing development is that a growing number of prejudice reduction
interventions tested in the field find that intergroup behaviors change without attitude change
(Mousa 2020, Paluck 2009a, Scacco & Warren 2018). What is the implication for how we think
about prejudiced attitudes and their correspondence to prejudiced behaviors? Is it plausible that
attitudes and behaviors remain out of sync? Or do we lack the type of long-term measurement
that shows behavior reverting back to be consistent with prior attitudes?

META-ANALYTIC SEARCH AND ANALYSIS

We followed biomedical meta-analytic standards when assembling the literature (Moher et al.
2009).We searched five separate databases for published and unpublished articles starting in 2007,
the final year covered by our previous review (Paluck & Green 2009). We supplemented these
searches with a text-based search in the proprietary database Articles+.We used 19 different key-
words to describe prejudice and its variousmanifestations (e.g., “stereotyp∗,” islamophobi∗”), along
with qualifying terms indicating an experimental test of an intervention, such as “experiment∗” and
“control group.” For detailed information on our search, the reader is referred to the Supplemen-
tal Appendix.

Theoretical and Methodological Criteria for Study Selection

Our exhaustive search yielded over 16,000 manuscripts. The authors decided whether a study met
eligibility criteria for inclusion. The PRISMA flowchart in the Supplemental Appendix explains
how we winnowed the original pool of studies down to the 1,835 manuscripts that were reviewed
in full.

Theoretically, we used a definition of prejudice that would encompass standard usage by re-
searchers working in this domain: Prejudice is animus, or negative bias, toward social groups and
their putative members. To be selected, the studies also needed to research an intervention that in
someway sought to reduce prejudice as a psychological predisposition or its expression in behavior
or behavioral intentions.
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COMMON PROBLEMS IN EVALUATING PREJUDICE REDUCTION EFFORTS

Our review of prejudice reduction studies repeatedly encountered three methodological problems. The first one
is attrition: Participants are lost to follow-up, fail to complete end-line surveys, or are excluded for failing to pay
attention. Attrition jeopardizes the unbiasedness of a randomized experiment, particularly if attrition operates dif-
ferently among treatment and control groups. In some studies a large share of participants were missing at end-line;
in others, the rates of missing participants appeared significantly different across experimental conditions.

Second, in cluster-randomized experiments, groups of people, rather than individuals, are randomly assigned to
experimental conditions. Reliably estimating standard errors requires at least 10 clusters, but many intervention
studies do not approach even this minimal number. A further complication is that conventional estimators such as
regression yield biased results when experiments use small numbers of clusters of unequal size.

Finally, we encountered widespread lack of transparency insofar as few studies made their data and code publicly
available. Many studies neglected to report key statistics such as standard errors or selectively reported estimated
treatment effects only for subsets of the data, and the lack of public data made it impossible for us to calculate the
relevant statistics ourselves.

We excluded several related literatures, such as those studying the effects of prejudice on its
targets (e.g., stereotype threat, social belonging, and self-affirmation).We excluded priming inter-
ventions that did not aim to reduce prejudice in an enduring way but rather aimed to demonstrate
that prejudice is momentarily malleable. We also excluded work on intergroup bias that is not
necessarily rooted in animus. For example, we did not include prejudice toward political groups,
which is associated with a distinct theoretical literature, nor did we include work on interuniversity
rivalries. As in the previous review (Paluck & Green 2009), this review does not include gender-
based prejudice, with the exception of prejudice toward transgender or genderqueer identities. An
additional criterion for study inclusion was the measurement of prejudice as an outcome. Thus,
we did not include studies whose outcomes focused solely on policy preferences.

Methodologically, we excluded nonexperimental studies from our meta-analysis.1 To be in-
cluded, a study had to clearly indicate that random assignment was used to allocate participants
or groups to experimental conditions (see the sidebar titled Common Problems in Evaluating
Prejudice Reduction Efforts).

Coding and Reliability

In total we recovered 309 manuscripts from our search that qualified methodologically and theo-
retically based on our criteria. These papers were initially read by one of the authors, who coded
high-level attributes, i.e., the type of intervention approach based on the theory tested (e.g., a con-
tact intervention versus a peer influence intervention). The authors then identified the relevant
experimental conditions for which statistics needed to be coded (see the Supplemental Appendix
for details) and selected up to five prejudice-related outcomes for each study. We always coded a
behavioral and an implicit outcome, if reported, as well as up to three additional outcomes, includ-
ing explicit attitudes and beliefs, emotions, norms, and behavioral intentions. If studies reported
additional outcomes, we took the outcomes assigned most priority in the abstract or paper by the

1Meta-analysis presupposes that the reported standard errors properly summarize the statistical uncertainty as-
sociated with a given study. Because nonstatistical sources of error (e.g., confounding due to omitted variables)
are not typically accounted for in observational studies, guides to best practices warn against intermingling
experimental and nonexperimental studies.
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authors, a rule that typically favors selecting positive results of the intervention. Finally, the au-
thors coded whether the intervention might be considered to be light touch or not and whether
the theoretical grounding of the intervention fused the insights of more than one theory to create
a synergy or interaction.

After this phase, information from each study was recorded and then checked by at least two
members of a team of nine master- or postdoctoral-level paid research assistants blind to the hy-
potheses of the study. This team coded both qualitative and quantitative attributes of the study,
including all statistics needed to calculate the effect size of the outcomes, information about the
intervention (e.g., time duration), the target population (e.g., age and context like school or work),
the type of prejudice targeted (e.g., race, nationality, immigration status), the timing of the out-
come measurement (e.g., immediately after the intervention or delayed), and whether the study
followed open science practices (e.g., preregistration, open data). Coding disagreements were all
resolved by documented discussions among the authors, and all codes were double checked by
either a research assistant or an author.

Meta-Analytic Procedures

Methodological approaches to meta-analysis vary, and we settled on an approach that is robust
to alternative specifications (see Supplemental Table 1). To distill the studies down to a single
estimate, we averaged their Cohen’s d’s for each outcome and averaged their estimated sampling
variance. These distilled estimates (one per study) were then used as inputs to a random effects
meta-analysis. To address the issue of nonindependence across studies from the same article, we
clustered the standard error of this random effects estimate by article. Our data and replication
code may be found at Dataverse.2

A concern for any meta-analysis is publication bias, or the tendency for journals to favor
manuscripts that report statistically significant results (see the sidebar titled Publication Bias in
the Prejudice Reduction Literature). The preference for significant findings creates a “file drawer
problem” (Rosenthal 1979) whereby studies with small effects go unpublished and unnoticed

PUBLICATION BIAS IN THE PREJUDICE REDUCTION LITERATURE

Publication bias occurs when the direction or strength of a study’s outcome influences whether it is published or
not.When academic journals are reluctant to publish research papers that report statistically insignificant treatment
effects, studies that produce weak or null effects may remain invisible to the academic community.

A telltale sign of publication bias is a strong positive relationship between reported effects and their standard
errors, because smaller studies,which tend to generate larger standard errors,must produce larger effect estimates in
order to achieve significance at the 0.05 level. Our collection of studies displays a powerful relationship of this kind,
even when we focus solely on lab experiments (N= 301): Lab studies that generate precise results tend to show less
prejudice reduction than smaller studies that typically generate results with large standard errors. A linear regression
of all effect sizes on standard error shows a distressing positive relationship (see the Supplemental Appendix for
a graphical depiction) in which the intercept is close to zero, suggesting that a study large enough to generate a
standard error of approximately zero would, on average, produce no change in prejudice at all. In other words, if
the current collection of studies had been conducted on a much larger scale, our analysis would have shown no
reduction in prejudice.

2The persistent Dataverse link can be found at https://dataverse.harvard.edu/dataset.xhtml?persistentId=
doi:10.7910/DVN/ODACR5.
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by those reviewing the literature; it also creates a “p-hacking” problem (Simonsohn et al. 2014)
whereby researchers make statistical choices that militate in favor of producing larger, statistically
significant estimates. As explained below, in every theoretical domain we find unmistakable indica-
tions of publication bias: Large-N lab, online, or field studies that generate precise results tend to
produce much weaker effects than small-N studies that generate results with large standard errors.
For this reason, our description of the literature is careful to present two sets of meta-analytic re-
sults: (a) a synoptic analysis that includes all studies and ignores publication bias, and (b) an analysis
limited to studies with reasonably good statistical precision, i.e., those experiments that are in the
highest quintile of number of participants in the intervention arm (here, 78 or more participants).

Overview of Studies in the Meta-Analytic Database

We begin by describing the database of prejudice reduction research.The database spans the years
2007–2019, encompassing 309 manuscripts that describe 418 studies, which report 1,292 distinct
point estimates. This trove of recent research encompasses a wide array of theoretical ideas about
how prejudice is best overcome. Figure 1 summarizes the intervention approaches according to
how we classified each point estimate or study. We describe each intervention approach below as
we lay out the results for each category.

Figure 1 also offers a glimpse of the types of outgroup prejudices that have attracted recent
scholarly interest. The modal category is racial and ethnic prejudice, which accounts for nearly
half of all studies. This category would encompass almost 60% of all studies were it expanded
to include nationality and religion, which are sometimes correlated with ethnicity. Migrants and
refugees have also attracted recent scholarly attention. The other half of the literature is appor-
tioned across a wide range of different targets of prejudice. Roughly 20% of all studies focus on
physical attributes related to ability, age, and body size. Approximately 13% of studies focus on
sexuality and gender expression.Relatively few studies nowadays generate fictive (minimal) groups
to study prejudice reduction.

Whose prejudices have been the object of recent study?Nearly two-thirds of all studies attempt
to reduce the prejudices of college students. Another 10% focus on students in grade school or
high school. Almost one in five deploy interventions aimed at online respondents, including con-
venience samples of workers earning wages for completing surveys.The relatively small remainder
of the studies analyzed underscores how rarely researchers study adults outside universities: mem-
bers of the community (5.5%), people in the workplace (2.2%), or religious congregants (0.5%).

Figure 1 further characterizes the types of outcome measures used in the studies. Two-thirds
of all study outcomes are some kind of explicit survey measure of attitudes or beliefs. Measures of
implicit attitudes and behavioral intentions are much less common, at less than 10% each, with a
smattering of studies reporting survey measures of emotion and empathy. Only 7% of outcomes
are behavioral.

How have the volume of prejudice reduction research and the setting of the research evolved
over time? Prior to 2010, fewer than 16 studies were generated annually, but by 2018 and 2019,
the annual production was 58. Some of this increase reflects the advent of online experimental
studies from 2014 on. Lab studies also contribute to the overall rate of growth. Although some
growth is evident since 2012, field experiments never account for more than 4 studies in any given
year (see Supplemental Figure A).

META-ANALYTIC RESULTS

Our random effects meta-analysis of all prejudice-reduction interventions from 2007 to 2019 re-
veals an effect size d of 0.357,with a standard error (SE) of 0.02.To get a sense of what this estimate

www.annualreviews.org • Prejudice Reduction 539

A
nn

u.
 R

ev
. P

sy
ch

ol
. 2

02
1.

72
:5

33
-5

60
. D

ow
nl

oa
de

d 
fr

om
 w

w
w

.a
nn

ua
lr

ev
ie

w
s.

or
g

 A
cc

es
s 

pr
ov

id
ed

 b
y 

Pr
in

ce
to

n 
U

ni
ve

rs
ity

 L
ib

ra
ry

 o
n 

04
/1

7/
21

. F
or

 p
er

so
na

l u
se

 o
nl

y.
 

https://www.annualreviews.org/doi/suppl/10.1146/annurev-psych-071620-030619


Extended and 
imaginary contact

Cognitive and
emotional training

Social categorization
Peer influence,

discussion/dialogue
Value consistency and

self-worth

Interpersonal contact

Other
Multicultural, antibias,

moral education

Entertainment

Diversity trainings

Cooperative learning

Cross-cultural/
intercultural training

Conflict resolution

Race/ethnicity

Ability
Immigrants/

asylum seekers/refugees
Nationality

Sexuality

Religion

Age

Body size

Transgender/genderqueer

Other
Income/

socioeconomic status

Minimal/artificial

Explicit attitudes
or beliefs

Behavioral intentions

Implicit attitudes

Behavior

Emotion

Empathy

Perceived norms

College

Online (MTurk or other)

Community

Middle/high school
(grades 6–12)

Elementary school
(grades 1–5)

Preschool/daycare/
kindergarten

Other

Work

Faith-based

a   Intervention approaches

c   Types of prejudice

b   Types of outcomes

d   Intervention settings

0% 10% 20% 30% 40%

0% 10% 20% 30% 40%0% 10% 20% 30% 40%

0% 10% 20% 30% 40%

Figure 1

Intervention approach, types of outcomes measured, types of prejudices addressed, and intervention settings. In these figures, if a single
study tests more than one intervention approach or more than one prejudice, it is counted in both codes (i.e., the denominator for all
percentages adds up to more than the total number of studies in the meta-analysis,N = 418). For example, 35% of all studies report
more than one type of outcome.

implies, consider responses to a feeling thermometer in which participants rate how warmly they
feel toward another group on a 0 (cold) to 100 (warm) scale. For example, individuals who assigned
on average a rating of 40 toward Black people, which indicates a mildly negative feeling, would
on average be moved approximately 8 points to a rating of 48, nearly reaching a neutral feeling
of 50 [using the standard deviation of 21.2 reported by the 2016 wave of the American National
Election Survey (ANES) for feeling thermometers toward Black people]. To obtain d = 0.357, we
averaged estimates from each study before meta-analyzing the study-level estimates and clustered
the standard errors by paper. This estimate is highly robust to different estimation strategies
(see the Supplemental Appendix), and we were able to reject a null of no treatment effect at
p < 0.0001.
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Table 1 All studies by quintile group

Treatment sample size Number of studies Number of articles Effect size Standard error
≤ 25 74 62 0.606 0.052
26–34 74 63 0.421 0.058
35–48 75 67 0.371 0.042
49–77 70 65 0.341 0.040
≥ 78 73 61 0.187 0.022

Although our result is robust to the precise manner in which meta-analytic results are calcu-
lated, the results are not robust to the most basic assessments of study quality. We offer just one:
study size, or number of participants. In the absence of publication bias, we should obtain simi-
lar average effect estimates from small and from large studies. However,Table 1 demonstrates a
powerful inverse relationship between study size and effect size. Restricting attention solely to the
quintile of smallest studies (i.e., the 74 studies that allocate 25 or fewer participants to the treat-
ment condition), we obtain a meta-analytic estimate of d = 0.61 (SE = 0.05). This large effect
size would on average move a person who feels mildly negatively toward Black people at 40 to a
solidly neutral feeling of 53. By contrast, the 73 studies in the highest quintile of study population
size, which allocate 78 or more participants to the treatment group, generate a meta-analytic es-
timate of d = 0.19 (SE = 0.02). These larger studies predict that on average, interventions would
change feelings toward Black people in a positive direction but only by approximately 4 points
on the scale, such that people who started out feeling 40 would still rate their feelings as mildly
negative (44) following an intervention. Studies with intermediate-size treatment groups produce
intermediate-size effects. The relationship between our meta-analytic effect size and the size of
a study’s treatment group is highly significant (p < 0.0001). Importantly, this finding is not an
artifact of research methodology—e.g., of online studies with larger samples finding weak effects
(see Supplemental Table 2 and Supplemental Figures 1–4).

The size of the three average effects we have described—from small studies, large studies, and
all studies combined—may be grasped intuitively by comparing it to the size of the well-known
reduction in prejudice toward gay people in the United States over the past three decades. From
1984 to 2016, the ANES recorded that average feeling thermometer responses in relation to gay
people went from 30.9 (cold) to 60.7 (warm), which is a d of 1.09. Thus, the average effect size of
the prejudice reduction literature, which is an optimistic calculation ignoring publication bias, is
approximately one-third of the shift in feelings toward gay people. A Cohen’s d of 0.357 is certainly
not transformative, but a collection of interventions that on average produce effects of 0.357 is
certainlymeaningful.The problem is, can we believe that the average effect is 0.357? The evidence
reviewed above suggests that we cannot. Thus, as we review each type of intervention below, we
continually revisit the question of whether the average effect of a particular type of intervention
is corroborated by large studies.

WHICH PREJUDICE REDUCTION INTERVENTIONS WORK?

Applied Interventions

First, we review experimental studies that tested the effects of a multifaceted applied intervention,
such as diversity training, antibias and moral education, and the like. These types of interventions
typically involve more than one theoretical mechanism, and so experiments testing their outcomes
are more akin to program evaluations than to theoretical tests. Evaluating combinations of theo-
retically driven activities can still be informative for theory, however, as we discuss below.
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Antibias, multicultural, and moral education.These interventions come primarily from the
tradition of prejudice reduction in the field of educational psychology. Antibias education and
multicultural education draw variously on theories addressing the socialization of prejudice, cog-
nitive and moral development, and learning. The form of these interventions also ranges widely.
For example, Li et al. (2019) taught health care providers in China strategies for combatingmental
illness stigma, andNeto et al. (2016) taught to Portuguese sixth-graders a 6-monthmusic program
on anti–dark skin bias featuring an ethnically diverse pool of artists.

We found 20 experiments testing antibias, multicultural, and moral education programs across
18 papers. On average this group of approaches yielded an effect size d of 0.30 (SE = 0.06). How-
ever, when we restrict our sample to studies with a treatment N of 78 or more, we find only 5, and
the effect size drops from 0.30 to 0.23 (SE = 0.08). These interventions for the most part mea-
sured explicit attitudes as outcomes (17 studies, which yielded an average d of 0.28, SE = 0.07);
just 4 studies measured behavioral outcomes. Despite the fact that these interventions are meant
to address real-world settings, only 5 of the experiments were conducted in actual educational
or workplace settings; 12 were conducted in laboratory settings, and another 3 were tested with
online experiments.

Two related instructional programs that featured prominently in our previous review (Paluck
& Green 2009), cross-cultural and intercultural training and cooperative learning, were rarely
studied in the past decade and numbered too few to be the object of a separate meta-analysis.
Cross-cultural and intercultural training programs are most frequently implemented in work-
places, with managers and workers assigned to posts abroad in unfamiliar cultures. Cooperative
learning was one of the most popular educational interventions in the 1980s and 1990s in the
United States and was hypothesized to reduce student prejudice. It seems that experimental re-
search on cross-cultural and intercultural training programs has slowed (Kraimer et al. 2016); the
same may be said of cooperative learning, which has also fallen out of practice in the educational
sector.

Diversity training.The notion of diversity training encompasses a wide category of interventions
that are “designed to attack bias” among managers and workers (Kalev et al. 2006, p. 591). More
generally, diversity trainings take place both in and outside of the workplace, using “a distinct
set of instructional programs aimed at facilitating positive intergroup interactions, reducing
prejudice and discrimination, and enhancing the skills, knowledge, and motivation of participants
to interact with diverse others” (Bezrukova et al. 2016, p. 1228). Under this definition, previous
reviews describing the positive effects of diversity training have included a startlingly wide range
of interventions. For example, Bezrukova et al. (2016) included in their diversity training meta-
analysis studies such as the one by Paluck (2009), which exposed Rwandans to radio soap operas
on the theme of ethnic reconciliation. By contrast, in this review we categorize interventions
as diversity training if they self-identified as a diversity training or as a related program, like
sensitivity or cultural competence training. The latter programs are often used with health and
legal services providers like nurses, doctors, and judges. For example, we include Smith & Silk
(2011), who tested the effects of an interactive online simulation of a doctor-patient interaction
on the level of comfort of medical students interacting with Muslim patients.

Several kinds of theories have inspired diversity training curricula. Some curricula rely on
contact theory, and they bring diverse trainers or diverse members of an organization into
communication with others in the organization (Paluck 2006). Other approaches rely on theories
of cognitive and value-based consistency to motivate personal change by offering presumably
well-intentioned trainees personalized information about their bias (e.g., Perry 2011); still others
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rely on behavioral insights about the efficacy of providing concrete strategies by which trainees
can debias their decisions and behaviors (Chang et al. 2019).

After including studies in this category only if they self-identified as interventions of diver-
sity, sensitivity, or cultural competence training, we count just six experimental studies reported
in six manuscripts during the last decade. The average meta-analytic effect size of these few stud-
ies is a d of 0.3 (SE = 0.16). However, if we restrict the sample of diversity training studies to
those in the quintile with the largest participant samples, only two studies remain. The average
effect of those studies, by Chang et al. (2019) and Smith & Silk (2011), is substantially lower
(d = 0.07). Notably, Chang et al. (2019) is also the only experiment testing a diversity training as
it would be naturally implemented in the world, in collaboration with a large corporate employer.
Four of the studies coded as diversity training were actually conducted in a university setting, and
these are the studies that drive up the average effect size—they are associated with a d of 0.45
(SE = 0.23).

Overall, contrary to a previous review (Bezrukova et al. 2016), we did not find a broad evidence
base on which to draw conclusions about the efficacy of diversity training. This is disappointing,
considering the frequency with which calls for diversity training emerge in the wake of widely
publicized instances of discriminatory conduct. While the small number of experimental studies
provide encouraging average effects, details of these studies reveal that the effects shrink when the
trainings are conducted in real-world workplace settings, when the outcomes are measured at a
greater time distance than immediately following the intervention, and, most importantly, when
the sample size is large enough to produce reliable results.

Basic Research Interventions

Next, we review interventions explicitly designed to test theoretical perspectives. Experiments
testing these interventions are considered part of the basic research approach to prejudice reduc-
tion because the experimental manipulation seeks to isolate theoretical mechanisms.

Cognitive and emotional training. Interventions categorized as cognitive and emotional train-
ing share the idea that individuals can be trained to use thinking and emotion regulation strategies
to fight off their personal implicit or explicit prejudices. These forms of training break down into
three loose types.The first type is best characterized as cognitive conditioning, and it seeks to alter
a particular aspect of a person’s cognitive association with or assessment of an outgroup through
practice or repeated contradictory pairings (Devine & Monteith 1999, Fiske & Lin 81, Olson &
Fazio 2006). For the most part, this training targets automatic or implicit negative associations
(e.g., Muslim = dangerous). For example, interventions seeking to automate more positive re-
sponses to outgroup members may train people to have an “approach” response to Black faces
(e.g., by pulling a joystick toward themselves when Black faces appear on a screen; see Kawakami
et al. 2007), to make “if-then” plans when encountering a stigmatized groupmember (e.g., instruc-
tions to think “safe” thoughts when encountering Black people; see Mendoza et al. 2010, Stewart
& Payne 2008), and to consider situational rather than dispositional factors when evaluating an
outgroup member (Latu 2010, Walsh 2013). Other interventions use classical conditioning tech-
niques, such as pairing representations of members of stigmatized groups with positive stimuli
(e.g., Balas & Sweklej 2013, French et al. 2013, Woodcock & Monteith 2013).

A fundamental assumption shared by the second type of intervention is that emotions con-
tribute to the expression of prejudice. Cognitive-emotional interventions attempt to change
emotional experiences through various direct or indirect cognitive techniques. For example, one
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intervention trained people in emotion regulation (e.g., Gross 2013) and, specifically, to reduce
their negative emotions when encountering situations related to the outgroup (e.g., Halperin
et al. 2013). Another type of intervention utilizes guided meditation techniques to accentuate
positive emotions toward others like gratitude and love. For example, in one study, participants
received a 7-minute guided loving kindness meditation in which they were asked to close their
eyes, relax, take deep breaths, and imagine people who deeply cared for them sending them love;
they were then instructed to open their eyes and send this love back toward a photo of a Black
person (Stell & Farsides 2016). Another intervention combines both cognitive and emotional
strategies to combat implicit bias. The prejudice habit-breaking intervention (e.g., Devine et al.
2012, Forscher et al. 2017) focuses on changing implicit bias by raising awareness of one’s own
biases and providing strategies to overcome them.

A third type of cognitive and emotional prejudice reduction intervention uses perspective tak-
ing, a technique whereby individuals envision themselves in another person’s shoes. Theory pre-
dicts that by encouraging individuals to experience the thoughts or emotions of another person,
perspective taking increases the self/other overlap and leads to more favorable attitudes toward
that particular person but also toward members of the person’s group (Galinsky & Moskowitz
2000).Canonical perspective-taking interventions give direct instructions; for example, theymight
ask participants to write a short essay from the point of view of an outgroupmember (e.g., Berthold
et al. 2013, Castillo et al. 2014). Other interventions go to greater lengths, such as the one by
Berthold et al. (2013), who asked participants to take the perspective of the elderly by climbing
up a staircase while wearing restrictive knee pads that made it harder for them to move (Berthold
et al. 2013). Recent interventions make use of technology to create a more immersive perspective-
taking experience—for example, by using virtual reality to make individuals see themselves as
another person (e.g., Banakou et al. 2016, Oh et al. 2016).

Overall, various types of cognitive and emotional training were the object of 107 studies, dis-
cussed in 75manuscripts, over the past decade.As for their apparent effects on prejudice reduction,
meta-analysis reveals a substantial average effect size d of 0.35 (SE = 0.05). However, when exam-
ining the studies with a treatment N of 78 or greater, we are left with just 25 studies that reveal
an average effect size d of 0.22 (SE = 0.05). Thus, publication bias seems to be a concern when
reading research in this area.

The training interventions in the full sample of cognitive and emotional training studies ad-
dressed a broad array of prejudices but focused primarily on race and ethnic prejudice (d = 0.35,
SE = 0.06, N = 63) and on explicit attitudes and beliefs (d = 0.26, SE = 0.05, N = 64). The
vast majority of the studies involved college students (d = 0.37, SE = 0.06, N = 72), took place
in the laboratory (d = 0.39, SE = 0.06, N = 79), and measured prejudice immediately after the
intervention’s conclusion (d = 0.33, SE = 0.05,N = 98).

Value consistency and self-worth.Value consistency and self-worth interventions draw on what
is believed to be a universal human desire to maintain a consistent and positive image of the self
and of the group (Festinger 1962,Tajfel &Turner 1979).These interventions include reminders of
individuals’ or their group’s egalitarian preferences or history in order to inspire consistency with
that history in the present moment (e.g., Heitland & Bohner 2010, Smeekes et al. 2012), remind
people of moral exemplars (Witkowska et al. 2019), and provoke introspection about one’s existing
beliefs and prejudices (Radnitz 2018). Affirmation experiments, which ask individuals to recall
their or their group’s important values (e.g., Sherman & Cohen 2006), predict that an individual
given the opportunity to feel affirmed by their values will be less likely to express prejudice (e.g.,
Lehmiller et al. 2010, Villicana et al. 2018).
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Also included in this category is an intervention that has attracted increasing scholarly interest:
the prejudice confrontation intervention, in which individuals are given feedback about their level
of prejudice. This intervention presumes that most people are motivated to not be prejudiced;
upon receiving feedback that they have high levels of unconscious prejudice, they are motivated
to bring their cognition and behavior in line with their aspirational self-image (e.g., Chaney 2016,
Perry 2011). Note that this type of intervention may be difficult to administer to members of the
general population, who may push back against the notion that they harbor prejudice or may be
less motivated to be unprejudiced compared to typical laboratory study participants. In this regard,
the mostly lab-based literature speaks to the theoretical efficacy of prejudice confrontation, absent
the complications of orchestrating real-world confrontations.

Our meta-analysis reveals 35 experiments across 22 manuscripts that can speak to values and
self-consistency. The average effect size d is 0.41 (SE = 0.09). These interventions have never
been tested in the field; in the lab the effect size is higher (d = 0.50, SE = 0.14,N = 20) than it is
online (d = 0.30, SE = 0.10,N = 15). The strongest effects apply to changes in explicit attitudes
(d= 0.45, SE= 0.09,N= 30) and emotional responses (d= 0.42, SE= 0.20,N= 4), as opposed to
behavioral intentions (d = 0.06, SE = 0.12,N = 5). Again, when we restrict the sample to studies
with a treatment N greater than or equal to 78, the number of studies drops to 5, and the average
effect size d becomes 0.29 (SE = 0.17).

Peer influence, discussion, and dialogue.This category of interventions is united by the idea
that people who share important identities, peers, or ingroup members have a powerful influence
over one another’s impression of the attitudes and behaviors that are typical, desirable, and cor-
rect (Goldstein et al. 2008, Prentice & Paluck 2020). The interventions in this category wield peer
influence in various ways to reduce prejudice. Some interventions use peers as messengers for a
cause, such as evangelical leaders messaging to other conservative Christian activists about toler-
ance toward immigrants or LGBT individuals (Robinson 2010). Others, sometimes labeled social
pressure or social consensus interventions, leverage summaries of peer norms in which individ-
uals are told about the more tolerant beliefs of their peers and are motivated to move their own
attitudes toward the peer group (e.g., Gómez et al. 2018, Patel 2013, Sechrist & Milford-Szafran
2011). Finally, a tradition of bringing together individuals in dialogue leverages both peer influ-
ence and other psychological processes such as group interaction and information transmission
to make intergroup dialogue an effective prejudice reduction intervention (see Gurin et al. 2013).
In the last decade, experimenters have tested interventions that use dialogue to increase White
students’ desire and ability to be allies to other racial and ethnic groups (Alimo 2012) and to en-
courage secondary teachers to build a more inclusive and safe space for lesbian, gay, and bisexual
students (Dessel 2010).

Across the 40 peer influence studies reported in 31 articles over the past decade, the average
prejudice reduction effect of dialogue interventions was slightly weaker compared to other ap-
proaches, with a d of 0.27 (SE = 0.07). Further restricting the sample to the 10 studies whose
treatment N is equal to or greater than 78, we find a smaller average effect (d = 0.2, SE = 0.05).

The prejudices addressed by the collection of peer influence interventions reviewed here were
varied.The prejudices most successfully addressed were those toward immigrants, asylum seekers,
and refugees (d = 0.34, SE = 0.11,N = 10) and toward LGBT individuals (d = 0.39, SE = 0.11,
N = 11). Eleven studies measured behavior (d = 0.63, SE = 0.20,N = 5) or behavioral intentions
(d= 0.38, SE= 0.03,N= 6) as an outcome,which is higher than other areas of prejudice reduction
research. Another promising result is that the effect of peer influence measured at least one day
after the intervention was on average stronger than the one measured immediately following the
intervention (d = 0.31, SE = 0.08 versus d = 0.26, SE = 0.08). However, as with all interventions,
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the number of studiesmeasuring effects one day ormore after the interventionwas small compared
to the number of studies providing an immediate measurement (7 versus 34 studies).

Social categorization. Social categorization interventions are based on a suite of theories argu-
ing that the simple act of categorizing others into ingroups and outgroups is enough to foster
intergroup bias and, conversely, to reduce it when group boundaries are rearranged or questioned
(e.g., Gaertner & Dovidio 2000, Park & Rothbart 1982, Tajfel & Turner 1979).

Methods of intervening on this basic phenomenon fall into two major categories: modifying
intergroup boundaries and changing the perceptions of groups within the existing boundaries. To
modify intergroup boundaries, interventions use various approaches to make the outgroup seem
more similar to the ingroup or even to demonstrate that the two groups share a common identity
(Gaertner &Dovidio 2000). For example,Hall et al. (2009) asked participants to list characteristics
shared by the ingroup and the outgroup (Hall et al. 2009). Interventions aimed at changing percep-
tions of the category structures of the outgroup most often focus on changing negative outgroup
stereotypes and perceptions of outgroup homogeneity. For example, Johnson et al. (2013) used de-
scriptions of counter-stereotypical outgroup exemplars, and Vezzali (2017) exposed participants
to positive meta-stereotypes about the outgroup, whereas Brauer & Er-Rafiy (2011) attempted to
increase the perceived variability of the outgroup by highlighting the outgroup’s subgroups and
diversity of opinion and characteristics, or by asking individuals to think about differences among
outgroup members.

We identified 59 experimental studies within 43 papers from the past decade that tested social
categorization interventions, yielding a sizeable overall average meta-analytic effect size d of 0.37
(SE= 0.05). Forty-two of these studies were conducted in the lab, which produces a larger average
effect (d = 0.44, SE = 0.07) compared to the 16 online experiments (d = 0.22, SE = 0.07). We
also find that social categorization interventions are most likely to measure explicit attitudes as an
outcome (d = 0.36, SE = 0.07, N = 45), though implicit attitudes are also measured (d = 0.34,
SE = 0.08, N = 12). If we restrict our attention to studies with treatment samples of 78 or over,
we are left with only 5 studies (d = 0.31, SE = 0.15).

Entertainment. Entertainment is a category of interventions that seek to leverage the power of
narrative or artistic transportation to overcome natural human tendencies to counterargue mes-
sages or resist persuasion attempts.Narrative transportation refers to a psychological phenomenon
whereby individuals are carried away by a story, causing them to let down their tendency to ques-
tion, critique, or counterargue (Green & Brock 2000). In the past decade, entertainment inter-
ventions have tested interactive narratives that allow individuals to participate in the construction
of stories about outgroups (Parrott et al. 2017), films made by and for Black audiences (Eno &
Ewoldsen 2010), pro-integration music lyrics (Greitemeyer & Schwab 2014), and entertainment
education that incorporates educational messages about prejudice into an entertaining storyline
of a soap opera or film (Murrar & Brauer 2018, Paluck & Green 2009).

We identified only 12 studies in the past decade that used entertainment interventions.3 Of
these 12, the average meta-analytic effect is quite strong (d= 0.43, SE = 0.07). The studies mostly
measured explicit attitudes, and only four studies measured outcomes after some time passed.
Five entertainment studies had a treatment sample of 78 participants or more, and these studies
reported a promising average effect size d of 0.38 (SE = 0.07).

3Note that this count excludes interventions that use entertainment formats such as a film or a song for the
purposes of testing other theoretical perspectives.
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Face-to-face contact. Allport (1954, p. 281) first proposed that contact between members of
groups may reduce prejudice given “equal status contact between majority and minority groups in
the pursuit of common goals. The effect is predicted to be enhanced if this contact is sanctioned
by institutional supports (i.e., by law, custom, or local atmosphere), and provided it is of a sort that
leads to the perception of common interests and common humanity between members of the two
groups.” This hypothesis has attracted an enormous amount of social science attention (Lemmer
&Wagner 2015, Paluck et al. 2019, Pettigrew & Tropp 2006). In the past decade, studies of face-
to-face contact have been less numerous compared to more recent extensions of the hypothesis,
described below, which rely on simulated intergroup contact. The group of experiments in our
current review numbered only 28 studies across 27 manuscripts.

These studies manipulated intergroup contact across a range of different interventions. One
experiment randomized ethnic minority and ethnic majority Norwegian soldiers to room with
one another (or not) during basic training (Finseraas & Kotsadam 2017), another randomized
criminology students to have contact with individuals incarcerated for serious crimes (Boag &
Wilson 2014), and yet another randomly assigned Jewish and Arab Israelis to meet one another
on peace encounters (Yablon 2012).

Across the 28 experimental studies randomizing face-to-face contact over the last decade, the
average effect d is 0.28 (SE = 0.05). The studies can be divided roughly between those exam-
ining impacts on attitudes regarding race and ethnicity (d = 0.10, SE = 0.07, N = 9) and those
examining prejudice toward LGBT individuals (d = 0.22, SE = 0.10, N = 5). Other prejudices
were rarely targeted by experimental interpersonal contact over the last decade, and the majority
of studies took place in a middle school, high school, or college setting. Seventeen manuscripts
reported on studies from the lab, and ten reported from the field. The group of 8 studies that
measured outcomes at least one day after the intervention reported a reduced effect size d of
0.25 (SE = 0.13). We return to some of these longer-term studies in our discussion of landmark
research.

Extended and imagined contact. Extended and imagined contact are intervention approaches
derived from the original contact hypothesis, intended for contexts in which face-to-face contact
between members of different groups is deemed difficult or impossible (e.g., in active conflict
zones). For these contexts, scholars hypothesized that similar positive attitudinal and behavioral
outcomes could be achieved by indirect methods of contact, such as second-hand or imagined
contact.The theory of second-hand, or extended, contact (Wright et al. 1997) is akin to theories of
source credibility (Hocevar et al. 2017), insofar as it posits that learning about an ingroupmember’s
friendship with an outgroup member will reduce prejudice toward that outgroup. Over the past
decade, the majority of studies testing the extended contact hypothesis used fictional friends or
characters in books or movies that belong to the same ingroup as the audience member to test
whether the fictional character’s contact with an outgroup member would reduce prejudice. In a
study of this kind that spawned many subsequent investigations, Cameron et al. (2007) assigned
children to be read stories in which able-bodied children befriended children with disabilities
(treatment) or without disabilities (control).

Supposing that the benefits of contact may be achieved without actual contact, the imagined
contact hypothesis further suggests that the mere exercise of imagining a positive interaction with
an outgroup member should reduce prejudice. In a prototypical imagined contact intervention,
participants are asked to take a few minutes to imagine themselves meeting a member of another
group. Often, to enrich the imagery that is brought to mind, they are also asked to imagine the
outgroup representative’s appearance or a positive conversation with the person (e.g., Husnu &
Paolini 2019, Turner et al. 2007, West & Bruckmüller 2013).
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We found 137 studies of extended or imagined contact over the past decade from 101
manuscripts. The average meta-analytic effect size of these studies is 0.37 (SE = 0.03). The ma-
jority of these interventions focus on imagined contact with someone of another race or ethnicity
(d = 0.39, SE = 0.08,N = 36), someone with a different ability (d = 0.33, SE = 0.05,N = 33), or
with immigrants, asylum seekers, or refugees (d= 0.53, SE= 0.08,N= 19). Although intended for
contexts, like conflict zones, where direct contact is impossible, this theory is almost never tested
in those settings. The vast majority of these studies (91, in 70 manuscripts) report data from a col-
lege setting, where the average effect size is 0.36 (SE = 0.03). In younger populations the effect
appears to be somewhat higher, ranging from a low of 0.49 (SE = 0.05, N = 10) among elemen-
tary students to a high of 0.62 (SE = 0.30,N= 5) among preschool to kindergarten children. The
majority of all studies (123 studies in 93 manuscripts) measure explicit attitudes as an outcome
(d = 0.39, SE = 0.04); for the most part (123 studies in 91 manuscripts), they measure the out-
come immediately following an imagined positive interaction or an account of an ingroupmember
who is friends with an outgroup member (d= 0.37, SE = 0.04). The demand characteristics of in-
terventions that instruct participants to imagine positive interactions (and the like) raise concerns
about validity that are seldom addressed directly in this body of research, underscoring a need for
more unobtrusive or delayed outcome measurement.

Another concern regarding the imagined and extended contact literature is the recent failure
to replicate the very large effect size of one of the classic imaginary contact studies (Husnu &
Crisp 2010). In contrast to the original study’s reported effect size of 0.86 (SE = 0.36), the Many
Labs replication project (Klein et al. 2014) found an average effect size of only 0.10 (SE = 0.05).
Similarly, when we restrict our sample to the 18 studies with treatment samples of 78 or more,
excluding theMany Labs replication,we find an average effect for imaginary and extended contact
of 0.12 (SE = 0.04).4

TRENDS IN THEORY AND ASSESSMENT

We now turn our attention to broader trends in the development of the scholarly literature. This
section offers observations about trends in measurement and the types of theories and hypotheses
that are prioritized as of late when constructing interventions.

Outcome Measurement: Implicit Versus Explicit Prejudice Reduction

One of themany long-standing debates that suffuse the prejudice literature concerns how to assess
changes in prejudice. By 2007, the earliest year considered in this review, scholars continued to
debate about whether explicit survey measures accurately convey respondents’ true behavioral
predispositions ( Jost et al. 2009, Kurdi et al. 2018, LaPiere 1934, Oswald et al. 2013), especially
when respondents sense that overt expressions of outgroup hostility will be frowned upon (Roese
& Jamieson 1993). Implicit bias was originally conceptualized as a related but separate type of bias,
although subsequent usages of the term varied (see Brownstein et al. 2019). Among some prejudice
reduction scholars, implicit prejudice is used to indicate a subtle type of prejudice that individuals
do not consciously reflect upon (e.g., Sekaquaptewa et al. 2003). In its original scholarly definition,
implicit prejudice is a response that bypasses conscious awareness and is captured with tools like

4In the Supplemental Appendix, we include a recalculation of the imagined and extended contact average
effect size including the Many Labs results as well as those of two other omnibus reviews (Lai et al. 2016,
2014); the addition of these studies, which are not indexed by our search, produces no change in our findings.
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the Implicit Association Test and other timed-response measures (Greenwald & Krieger 2006,
Greenwald et al. 2003). We coded which studies used this latter definition, along with response
latency measures.

Recent scholarly reviews have asked whether implicit bias is related to behavior (Forscher et al.
2019, Kurdi et al. 2018) and if implicit prejudice can be reduced (Forscher et al. 2019; Lai et al.
2013, 2014). These reviews have not reported results that justify the widespread enthusiasm for
implicit bias interventions in the real world; neither does our current investigation. We find that
only 17% of experiments evaluating interventions in the last decade included implicit measures.
On average, these interventions reported moderate effects on implicit bias (d = 0.35, SE = 0.05).
Like previous reviews (Forscher et al. 2019,Kurdi et al. 2018), ours finds that many of these studies
were underpowered (17 of them had 25 or fewer participants in the treatment group).We also find
symptoms of publication bias insofar as studies in the smallest quintile of study sample size report
an average d of 0.77 (SE = 0.18,N= 11) compared to a d of 0.26 found by studies with 78 or more
participants in the treatment group (SE = 0.10,N = 9).

Importantly, we found 34 studies that assess the effects of an intervention on both implicit and
explicit attitudes. Across studies, there appears to be no correlation (r = 0.02) between estimated
effects on implicit prejudice and estimated effects on explicit prejudice. This finding is consistent
with the notion that the two measures gauge distinct (and largely unrelated) response tendencies.
The question is whether movement in implicit outcomes coincides with movement in behavioral
outcomes; unfortunately, behavioral outcomes were only measured in exactly two experiments
that also measured implicit outcomes.

Thus, a fair assessment of our data on implicit prejudice reduction is that the evidence is thin.
Together with the lack of evidence for diversity training, these studies do not justify the enthu-
siasm with which implicit prejudice reduction trainings have been received in the world over the
past decade. Perhaps due to the popularity of the term itself, implicit bias trainings are now reg-
ularly suggested in the wake of lawsuits or investigative findings that reveal unequal outcomes
for non-White people, women, or LGBT individuals (Forscher & Devine 2017). The prejudice
reduction literature reveals that the effects of any kind of intervention (not just implicit bias train-
ings) on implicit prejudice tend to be small in studies that can estimate the effect with precision
and that it remains unknown whether interventions that reduce implicit bias also reduce preju-
diced behavior. Given the recent literature suggesting that an emphasis on unconscious prejudice
in explanations for discrimination and inequality may be interpreted as exonerating perpetrators
of prejudiced behavior from responsibility (Daumeyer et al. 2019), it may be time to ramp up our
investigation of attempts to reduce implicit prejudice while pausing the application of implicit
prejudice interventions.

Light Touch Interventions

One noteworthy change in scholarly focus that occurred since our last review is the advent of
light touch interventions. Although the precise demarcation of such interventions is a judgment
call, we coded light touch interventions as those that are easy to implement, brief, and cheap. An
example of a light touch intervention, described by Shih et al. (2013), is one in which participants
were instructed to imagine how a fictional character felt as they watched a 3-minute film clip.
By contrast, an intervention using similar materials that we did not consider to be light touch
is the one discussed by Bruneau & Saxe (2012). In this study, Mexican immigrants and White
Americans in Arizona were asked to reflect on and then write about their own experiences and
the experiences of members of the other group, based on real interactions with one another on a
simultaneous video and text chat. Interestingly, although the two literatures rarely overlap, light
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touch prejudice reduction interventions sometimes resemble the “nudge” interventions from the
behavioral science literature, in that they are minimal interventions that suggest what individuals
might choose to attain as a positive outcome while preserving individuals’ autonomy to behave
as they please (Thaler & Sunstein 2009). Like nudges, these light touch interventions typically
focus on individual thought and choice, but unlike nudges, they rarely tweak structural features
of the environment like institutional rules or reminders. Of the 418 studies in our meta-analytic
database, 76% were coded as testing one or more light touch interventions.

The emphasis on this type of intervention raises a number of questions. First, although they are
nearly costless to implement, do subtle treatments have lasting effects? One way to think about this
policy question is to note that even “free” interventions carry a cost of deflecting attention away
from other, more time-intensive or expensive interventions. The prejudice reduction literature
is largely silent on whether light touch interventions durably reduce prejudice. Only 8% of the
319 light touch intervention studies measure outcomes at least one day after treatment, and 1%
measure outcomes a month later.

Thus, although a meta-analysis that focuses solely on light touch interventions suggests that
they work well (d = 0.35, SE = 0.02), examining light touch experiments in the top quintile of
sample size reveals a much smaller average effect (d= 0.16, SE = 0.02). Additionally, the evidence
base remains thin regarding the broader theoretical claim (Walton 2014) that light touch inter-
ventions set in motion changes in perceptions, beliefs, attitudes, or behaviors that propel larger
and long-term changes in prejudiced behavior and psychology (see Lai et al. 2016 for rare evi-
dence showing that the effects of brief interventions to change implicit racial preferences do not
endure for days and sometimes even hours).

Another theoretical trend we note is combining theoretical perspectives in a manner we coded
as theoretical synergy (see the sidebar titled Theoretical Synergy in Creating Prejudice Reduction
Interventions); the reader is referred to the Supplemental Appendix for further notes on audit
studies and personalization of interventions.

LANDMARK STUDIES

Too often, research syntheses focus solely on estimating effect sizes, regardless of whether the
treatments are realistic, the outcomes are assessed unobtrusively, and the key features of the

THEORETICAL SYNERGY IN CREATING PREJUDICE REDUCTION
INTERVENTIONS

One noteworthy theoretical development is the growing interest in synergies between prejudice reduction theories.
The notion of synergy refers to the idea that two (or more) theory-inspired interventions work especially well when
delivered in tandem.

Recent research tests theoretical synergy in two ways. The first approach combines two theories of prejudice re-
duction into a single intervention but does not compare the synergistic effect to the discrete effects of each approach.
The second is a more ambitious approach whereby the combination of treatments is built into the experimental de-
sign, guided by an underlying theory (or prior evidence) about how interventions interact. This allows researchers
to gauge the effects of each intervention separately as well as the interactive influence of both interventions at once.
The downside of this approach is that it requires a large number of participants, given that a well-powered inter-
action effect requires roughly 16 times as much data as a well-powered study of a single experimental factor. The
average N in our database of synergy studies is just 145, which seems too few to reliably detect synergies. Thus,
extra caution is required when interpreting results, pending replication.
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experiment are presented in a transparent manner. Here we focus on what we term landmark
studies, which are studies that are exceptionally well-designed and executed (regardless of what
they discover). These studies provide a glimpse of what a meta-analysis would reveal if we could
weight studies by quality as well as quantity. Not only are they interesting studies in their own
right, but they also offer insights into how researchers can overcome impediments that have thus
far held the literature back. We selected these landmark studies because they shed light on how
the literature might step outside of its Western focus, how it might collect meaningful behavioral
evidence, how surveys might track opinion unobtrusively in the wake of field interventions, and
how research might exemplify transparency and data openness. These are studies that every
psychologist should know and learn from.

Face-to-Face Intergroup Contact

Three landmark papers stand out for the intricate experimental designs they deploy to assess
intergroup contact in the theoretically important domain of team sports and education.

Two studies randomized participants to experience cooperative intergroup contact on a sports
team—one in India (Lowe 2020), in a cricket league created for the purpose of the study for
men of different castes, and the other in Iraq (Mousa 2020), with an all-Christian soccer league
integrated with Muslims at the initiative of the investigator. Both studies creatively measured a
range of outcomes at the conclusion of the leagues’ season: Lowe collected surveymeasures of trust
and of friendship nominations, as well as measures of discrimination when players were given the
opportunity to trade valuable goods with one another; Mousa also assessed attitudes along with
behaviors like attending a post-Ramadan meal or voting for a Muslim non-teammate to receive a
sportsmanship award.

Lowe found that interaction with different-caste individuals in the same team had generally
positive effects on his prejudice-related outcomes, while the effect of adversarial contact was
nuanced—mixed at best, and in a few cases arguably negative. Mousa’s attitudinal measures of
prejudice were unaffected by within-team contact,while some behavioral measures—training with
Muslim players months later or voting for a Muslim for the sportsmanship award—showed a siz-
able reduction following the intergroup treatment. Unlike Lowe, Mousa found that the effects
were strongest for successful teams.

In Scacco & Warren’s (2018) study, there was no apparent intergroup intervention of which
Nigerian participants were aware. Instead, the researchers randomly assigned Christian and
Muslim applicants to computer classes in a manner that unobtrusively promoted two kinds of
contact: classroom (random assignment to ethnically mixed or homogeneous classmates and in-
structors) and student partner (random assignment to an ingroup or outgroup partner) for the
16-week (64-hour) course. As in the soccer study, the findings suggest that contact can change
discriminatory behavior even when attitudes remain unchanged. The authors found no evidence
that randomly induced contact reduced prejudiced attitudes, increased knowledge about the out-
group, or decreased anxiety about interacting with outgroupmembers.However, participants who
experienced intergroup contact showed a markedly reduced tendency to discriminate against out-
groups in behavioral games.

Despite decades of research on intergroup contact, the findings described above are novel:
It is still rare to find a systematic test of different kinds of contact (such as collaborative versus
adversarial) or impacts (on attitudes versus behaviors) in the same study (Paluck et al. 2019). All
three articles are notable for their transparency, offering preregistrations and open data as well as
clear policy relevance. Their interventions build on existing organizations and programs.
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Tracking the Effects of Interpersonal Conversations over Time

Broockman & Kalla (2016) and Kalla & Broockman (2020) tested the effects of peer influence
and perspective taking in a series of groundbreaking field experiments on transgender and un-
documented immigrant prejudice. Their interventions were conducted on a grand scale under
naturalistic conditions. Vast numbers of voters were visited at their homes by volunteers for polit-
ical causes. The canvassers used a planned sequence of questions and comments aimed at coaxing
people into taking the perspective of transgender individuals (versus control conversations). They
found that conversations with canvassers at the voters’ doorsteps reduced prejudice toward these
groups. The studies assessed the persistence of the effects over a period of months, using a seem-
ingly unrelated online panel survey.

These results paint a complex theoretical picture of perspective taking and prejudice. The
initial study found support for the prejudice-reducing effect of conversations that involve both
perspective taking and perspective giving (Broockman & Kalla 2016). Contrary to theories of
contact-driven attitude change, the conversations about transgender rights worked about equally
well regardless of whether the (randomly assigned) canvassers themselves were transgender or not.
Kalla & Broockman (2020) disaggregated the theoretical components of the perspective-taking
and perspective-giving treatment and found that they do not appear to have additive effects. As
noted below, this finding suggests that the relationship between dosage and effect size is complex.
Finally, these studies are exemplars of research transparency, as the analyses are guided by open
planning documents and the data are public.

Using Unobtrusive Measurement to Gauge the Effects of Workplace
Diversity Training

The study by Chang et al. (2019) represents a quantum leap beyond the diversity training ex-
periments that preceded it. Working with a large multinational corporation that required its
employees to complete an hour-long online diversity training course, they used a sample that
is an order of magnitude larger than other diversity training randomized controlled trials. The
authors’ level of access to internal data allowed them to leverage a telling array of behavioral
outcome measures, such as whom employees nominated for internal awards and whom they vol-
unteered to mentor over coffee. The combination of large N and behavioral outcomes allowed
the authors to assess treatment effects unobtrusively over time among subgroups, which led to
the discovery that the main behavioral effects of diversity training were found not among White
men but rather among women and minorities. The study provides a valuable template for other
training studies and leaves open the question of whether face-to-face training would differ in its
effects.

Normative Interventions in Social Media Platforms

Munger’s (2017) experiment tested whether social sanctioning can reduce prejudiced behavior.
Social norms theory suggests that peers or elites can communicate about what kinds of behav-
iors are not typical or desirable, thus establishing clear normative boundaries. Munger conducted
his test on Twitter, one of the most common sites of social sanctioning. He randomly assigned
Twitter bots to reproach male users who publicly and repeatedly used the N-word slur to harass
other users. The bots were randomly assigned to appear as White or Black, and with many or few
followers (as a marker of status). The dependent measure of this experiment was the harasser’s
subsequent behavior over time: Did the harasser continue to tweet this slur over the course of
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subsequent months (not just immediately following the treatment)? All of these hypotheses and
analyses were preregistered, and the author posted the data and code from the experiment.

Munger’s findings indicate that only sanctioning from an in-group user with a high number
of followers led to an immediate average reduction in harassment, which gradually declined over
the next two months (although a subset of those rebuked in this way increased their level of ha-
rassment). No effects were apparent for any other type of intervenor, includingWhite sanctioners
with few followers. The theoretical implications are that norm enforcement can be influential, but
only when the messenger is a credible member of the ingroup, and even then the effect of a sin-
gle enforcement gradually fades. The portability of Munger’s research paradigm is demonstrated
by recent work that uses similar norm enforcement in the domain of Arab-language Twitter and
anti-Shia slurs (Siegel & Badaan 2020).

What Do We Learn from the Landmark Studies?

One of the sobering takeaways from this body of research is that while we find that the inter-
ventions often achieve some of their goals of reducing prejudice, their effects are often limited in
size, scope, or duration. All of our landmark studies find modestly sized effects, much smaller than
those reported on average in the corresponding laboratory literature using theoretically similar
interventions. Furthermore, some studies find effects that diminish over time (Munger 2017) or
are localized to some types of participants (Chang et al. 2019).

Several find effects only on some types of outcomes but not others.One of the most interesting
discoveries that emerges from these studies is the divergence between attitudes and behaviors.
Although attitudes and behaviors are correlated, the prejudice reduction interventions often seem
more successful at changing discriminatory behaviors than at reducing negative stereotypes or
animus (Mousa 2020, Scacco &Warren 2018). Suppose this pattern of results proves to be robust
in subsequent research: What would this pattern imply theoretically? Why is there no feedback
frombehavior change to attitude change, as implied by consistency theories? Is the lack of feedback
from behaviors to attitudes a challenge to “wise” interventions premised on the idea that small
changes in experience and perception can set inmotion a cumulative process that leads to profound
change (Lai et al. 2016, Walton 2014)?

Many theories, we note, have yet to have their landmark study; this should be something that
every promising theory aspires to achieve. Not only do large, transparent studies in the field pro-
vide an especially convincing test of a theory, they also contribute to our understanding of how
theoretical insights can be translated into prejudice reductions on the ground.

CONCLUSION: THE STATE OF PREJUDICE REDUCTION

By many metrics, the study of interventions designed to reduce prejudice is thriving. Over the
past decade, the publication of scholarly articles has grown at an accelerating pace. The literature
features active research on a broad array of theories and applied approaches. Although the litera-
ture remains predominantly US-centered, a growing number of studies are set in other countries.
Several landmark prejudice reduction studies completed in the last decade are models of careful
design and measurement and of ambitious theoretical testing for all of psychological science. The
average effect size found by the experimental prejudice reduction literature is 0.357, a meaningful
but modest shift in prejudice. One way to look at this effect size is that following an intervention,
there would be 85% overlap between people who went through the intervention and people who
were in the control group.

However, the current meta-analysis gives us pause regarding how much we can learn from
the vast and growing collection of experiments. When we use one of the most basic metrics of
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quality to look more closely at this literature, we find a dispiriting result that repeats without
exception across different theoretical domains and research settings: The size of the intervention
effect drops precipitously as study size increases. Specifically, the average effect size drops 48%,
to 0.187, when we focus solely on the top quintile of sample sizes. On a feeling thermometer, this
average effect is five times smaller than the positive shift in feelings from cool to warm observed
toward gay individuals in the United States in the past two decades. The drop in average study
effects suggests that the prejudice reduction studies that come to light are disproportionately those
that show propitious (statistically significant) results, while studies with more disappointing or
ambiguous results remain in file drawers.

The urgency of addressing prejudice requires that the research community address this pub-
lication bias with the same seriousness of purpose that led the biomedical community to adopt
CONSORT standards during the 1990s. A first step, which can be achieved without changing
data collection costs, is to require experiments to be preregistered in order to be eligible for pub-
lication. A second step is to require more transparent reporting of relevant outcome measures and
attrition, so as to discourage selective reporting of variables or observations. In the last decade,
only 8% of all prejudice reduction experiments have been accompanied by preregistration, open
data, or both. Until these reforms are embraced, psychologists must read with caution and dis-
count reported results for many prejudice reduction interventions, especially those based on small
studies.

Lest one suppose that high-quality research is prohibitively expensive or difficult to execute,
our review highlights several landmark studies of the past decade that were conducted (most often
by doctoral students) in high-stakes contexts. Imaginative and ambitious, these studies frequently
leveraged partnerships with existing organizations in order to conduct interventions at scale in set-
tings with contentious intergroup relations.Moreover, they did so with high-dosage interventions
that played out over extended periods.

For those with a taste for conducting field research, the landmark studies offer a template of
useful suggestions.We put these suggestions forward for interested scholars. Find organizations in
the world that are implementing interventions that draw on or address theoretical ideas about how
to reduce prejudice.Working in collaboration with an implementing partner often means that the
study will be larger and able to reliably detect both main and heterogeneous effects. Moreover,
studies of existing real-world interventions test the theoretical ideas that can be realistically imple-
mented on the ground. For example, many ideas regarding perspective taking are tested in the lab
as possible avenues for diversity training, but the form and substance of these exercises typically
changes when they are implemented in a conference room with a group of skeptical employees.
The landmark studies also suggest that aspiring field experimentalists should go to one of the
many places in the world (including their own backyard) where researchers have yet to conduct
a rigorous evaluation of a prejudice reduction intervention. Broadening the scope of prejudice
research sheds light on whether current theories travel well outside of the contexts that initially
inspired them. Alternatively, select a research site based on the kinds of behavioral outcomes that
are possible to observe: Drawing inspiration fromMousa (2020) and Chang et al. (2019), look for
opportunities to measure meaningful behaviors that express disdain or acceptance. Field studies
expand the range of meaningful behaviors investigated by the prejudice reduction literature and
help move measurement beyond the survey response.

For those who prefer to conduct experiments in lab or online settings, the literature suggests at
least three important ways to make illuminating contributions. The first is to sort out theoretical
anomalies suggested by existing findings. A program of research on why and when prejudiced
behaviors change without concomitant shifts in prejudiced attitudes would be immensely useful.
Additionally, what is the general relationship between the length or intensity of the intervention

554 Paluck et al.

A
nn

u.
 R

ev
. P

sy
ch

ol
. 2

02
1.

72
:5

33
-5

60
. D

ow
nl

oa
de

d 
fr

om
 w

w
w

.a
nn

ua
lr

ev
ie

w
s.

or
g

 A
cc

es
s 

pr
ov

id
ed

 b
y 

Pr
in

ce
to

n 
U

ni
ve

rs
ity

 L
ib

ra
ry

 o
n 

04
/1

7/
21

. F
or

 p
er

so
na

l u
se

 o
nl

y.
 



and the size of the change in prejudice? We frequently observed studies with high-dosage
interventions that had little effect on prejudiced attitudes expressed weeks or months after
the intervention. How should this pattern be understood in light of the large effects that are
typically reported for brief, light touch laboratory and online interventions? If these interventions
genuinely produce large effects that persist over time, we urgently need to understand how and
why these interventions produce outsized effects so that corresponding interventions can be
developed for real-world use. If not, the sooner we clear these red herrings from our path, the less
scholarly attention will be diverted from more productive lines of investigation. Until this issue is
sorted out, scholars cannot credibly recommend brief, nudge-like interventions to practitioners.

Second, lab and online experimentation can play an important role in accelerating the research
and development process. Thanks to the level of experimental control that these settings make
possible, researchers can readily manipulate the ingredients of an anti-prejudice intervention—
message,messenger, and dosage—that are often difficult and costly to manipulate in a field setting.
The challenge is to do so in a way that minimizes demand effects, which again militates in favor of
measuring outcomes over time, rather than in the immediate wake of the intervention. A further
opportunity for researchers in the lab and online is to make efficient use of academic effort and
resources through sharing of intervention materials and outcome measures.

Third, research in this domain should strive to be both theoretically broad and nimble, mixing
ingredients from multiple theoretical perspectives and rediscovering older theoretical proposi-
tions that were excised from the modern versions. We urge lab researchers to revive theoretical
ideas that predate the recent fascination with nudge-like interventions. We found that over one-
quarter of all studies in the last decade reminded individuals to think differently about outgroups,
typically through a single cognitive and emotional exercise; one-third of the interventions focused
on a single imagined encounter with an outgroup. Laboratory and online studies could be used to
reharness the more complex and powerful psychological forces theorized by scholars interested
in social norms and group dynamics, in authority, hierarchy, and the like. Such forces arguably
contribute to the acquisition and expression of prejudice; we should look there, too, for ways to
harness these elemental psychological forces in the service of prejudice reduction.

Current trends in this literature may not serve the practical purposes of reducing prejudice. In
our 2009 review, we likened many interventions to remedies for low-grade illnesses, noting that
stronger medicine is demanded by global conditions in which prejudice is expressed through vio-
lence, discrimination, and exclusion. In the present review, we identify systematic problems with
the experimental literature that occlude our view on which interventions are successful. However,
aspects of this literature give hope for the development of interventions that work. Part of the rea-
son to applaud the increasingly interdisciplinary nature of this literature is that prejudice is a vast
problem; we need to pull from all corners of behavioral science to develop feasible, transportable,
and sustainable ways to end prejudice in our time.
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