
Journal of Personality and Social Psychology
On the Relationship Between Indirect Measures of Black Versus White
Racial Attitudes and Discriminatory Outcomes: An Adversarial
Collaboration Using a Sample of White Americans
Jordan R. Axt, Paul Connor, Suzanne Hoogeveen, Cory J. Clark, Michelangelo Vianello, Joanna N. Lahey,
Adam Hahn, Jeffrey To, Richard E. Petty, Thomas H. Costello, Gregory Mitchell, Philip E. Tetlock, and Eric
Luis Uhlmann

Online First Publication, March 2, 2026. https://dx.doi.org/10.1037/pspa0000480

CITATION

Axt, J. R., Connor, P., Hoogeveen, S., Clark, C. J., Vianello, M., Lahey, J. N., Hahn, A., To, J., Petty, R. E.,
Costello, T. H., Mitchell, G., Tetlock, P. E., & Uhlmann, E. L. (2026). On the relationship between indirect
measures of Black versus White racial attitudes and discriminatory outcomes: An adversarial collaboration
using a sample of White Americans. Journal of Personality and Social Psychology. Advance online
publication. https://dx.doi.org/10.1037/pspa0000480 



On the Relationship Between Indirect Measures of Black Versus White
Racial Attitudes and Discriminatory Outcomes: An Adversarial

Collaboration Using a Sample of White Americans

Jordan R. Axt1, Paul Connor2, Suzanne Hoogeveen3, Cory J. Clark4, 5, Michelangelo Vianello6,
Joanna N. Lahey7, Adam Hahn8, Jeffrey To1, Richard E. Petty9, Thomas H. Costello10,

Gregory Mitchell11, Philip E. Tetlock4, and Eric Luis Uhlmann12
1 Department of Psychology, McGill University

2 Meta Platforms, Inc., Menlo Park, California, United States
3 Department of Methodology and Statistics, Utrecht University

4 The Wharton School, School and the College of Arts and Sciences, University of Pennsylvania
5 Division of Social Sciences, New College of Florida

6 Department of Philosophy, Sociology, Education and Applied Psychology, School of Psychology, Università degli Studi di Padova
7 Department of Public Service and Administration, Bush School of Government and Public Service, Texas A&M University

8 Department of Psychology, University of Bath
9 Department of Psychology, The Ohio State University

10 Department of Social and Decision Sciences, Carnegie Mellon University
11 School of Law, University of Virginia

12 Department of Organizational Behavior, INSEAD

The idea that racial prejudice contributes to discrimination not only deliberately but also in a more automatic
fashion has been one of the most prominent topics in social psychological research in the past 30 years.
Much of the evidence for theories of automatic prejudice stems from the use of indirect measures of implicit
attitudes, yet meta-analyses give differing estimates regarding the predictive validity of such measures. The
present adversarial collaboration provides a test of the relationships between prominent measures of implicit
racial attitudes and discriminatory behavior using a set of established lab-based paradigms among a sample
of White Americans (N = 2,114). Using structural equation models that can account for measurement error,
frequentist and Bayesian multiverse analyses confirmed that White Americans’ performance on indirect
measures correlate modestly with these behavioral outcomes, and explain unique variance (∼2.5%) beyond
direct, self-report measures of racial attitudes. At the same time, self-report measures exhibited greater
predictive and incremental validity than indirect measures (explaining ∼45% of the variance) despite
behavioral measures of discrimination displaying weak internal reliability. Results provided some support
for greater predictive and incremental validity for indirect measures among participants scoring relatively
low on measures of executive function and motivation to control prejudice. These results lend themselves to
both relatively optimistic and pessimistic interpretations concerning scientific and practical significance. All
collaborators agree that the best path forward is collaborative and focused on the generalizability of implicit
racial attitudes to high-accountability organizational settings.
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Statement of Limitations
Despite a large sample and multiple indirect, direct, and behavioral measures, the present study has
several limitations. The generality of our conclusions is constrained through using a sample from a
specific demographic (White American adults) and focusing measures on only one form of bias (toward
White vs. Black people). Another limitation is the exclusive use of lab methods rather than including
outcomes collected in field or more naturalistic settings. Relatedly, most of the behavioral measures of
discrimination, despite being drawn from prior work, suffered from poor reliability and did not create
evidence of anti-Black discrimination on average. Addressing these limitations, ideally through
adversarial collaboration, will be critical for future research on this topic.

Keywords: implicit social cognition, racial attitudes, prejudice, discrimination, adversarial collaboration
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What is the nature of contemporary racial prejudice? According
to one influential perspective, racial prejudice has largely “gone
underground,” such that many people who endorse egalitarian values
still experience negative reactions to racial groups that leak out in
discriminatory behavior (Devine, 1989; Gaertner & Dovidio, 1986;
Greenwald & Banaji, 1995; Greenwald & Lai, 2020).
Evidence that racial prejudicemanifests unintentionally is provided

by indirect measures, which rely on indicators such as reaction times
to capture biased reactions without asking participants to directly
report their attitudes (Fazio & Olson, 2003; Gawronski et al., 2020;
Payne&Lundberg, 2014; Uhlmann et al., 2012; see Park et al., 2025).
Here, we distinguish between a measurement procedure (a specific
methodology) and the measure’s targeted construct. Direct measures
are completed under conditions with relatively high levels of par-
ticipant control and are largely rooted in self-report. For instance,
some of the direct measures used in the present work ask participants
to self-report how strongly they associate Black and White people
with either positivity or negativity. We call the construct assessed by
these direct measures “explicit racial attitudes.”
In contrast, indirect measures use tasks in which participants have

limited control over the influence of an underlying construct (such as
automatic racial biases) on the measurement outcome. Though there
are many forms of indirect measurement (see De Houwer & Moors,
2010; Petty & Cacioppo, 1981; Vargas et al., 2004), the most
common approaches in the contemporary literature use response
latencies to infer the strength of “automatic associations” between
concepts and valence (e.g., between Black people and negative
concepts), though this too is contested (De Houwer, 2014). The
development of such indirect measures was rooted in prior research
on implicit memory (Greenwald & Banaji, 1995), drawing from
studies revealing how automatic processes contributed to deliber-
ative judgments in ways that were unavailable to introspection or
effortful control (Jacoby & Dallas, 1981; Jacoby et al., 1992).
One example of an indirect measure is the evaluative priming task

(EPT). In an EPT looking to assess implicit racial attitudes, Black

andWhite faces briefly flash before participants categorize valenced
stimuli as “Good” or “Bad” (Fazio et al., 1986, 1995). If Black faces
facilitate the categorization of negative words as bad, and inhibit
categorization of positive words as good, compared with the pattern
of effects after exposure to White faces, this is interpreted as a
negative implicit attitude toward Black relative to White people.
Similarly, in the Implicit Association Test (IAT; Greenwald et al.,
1998), faster reaction times when categorizing “Black” + “Bad” and
“White” + “Good” stimuli with the same response key (compared
with the reverse pairing) are interpreted as a negative implicit
attitude toward Black versus White people. We call the construct
assessed by these indirect measures “implicit racial attitudes” and
refer to “negative implicit racial attitudes” when responses on such
measures indicate that certain racial groups are more strongly tied to
the concept of negativity (or positivity) than another racial group.

The concept of implicit racial attitudes has been widely influ-
ential in legal contexts (Greenwald & Krieger, 2006) and the
diversity training industry (Onyeador et al., 2021). The IAT in
particular is frequently used in teaching and corporate trainings,
some of which have been mandated by law (Casad et al., 2013;
Hagiwara et al., 2020) and has been completed millions of times
online by volunteer participants via the Project Implicit demon-
stration website (Charlesworth & Banaji, 2019).

Along with this widespread impact, research on implicit attitudes
has been the target of considerable criticism (Arkes & Tetlock, 2004;
Blanton & Jaccard, 2006; Blanton et al., 2009; Mitchell & Tetlock,
2006; Schimmack, 2021). Some critiques have focused on contested
terms, such as whether biases on reaction time tasks that appear to be
learned from the broader culture can be characterized as racial prej-
udice (Arkes & Tetlock, 2004). Other critiques have been empirical,
raising questions about whether indirect measures are sufficiently
reliable (Bosson et al., 2000), tap the intended construct (Kurdi et al.,
2021; Schimmack, 2021), and exhibit convergent validity (Bosson et
al., 2000; Olson & Fazio, 2003).
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However, perhaps the most important criticism of research in
implicit social cognition has been that indirect measures are weak and
inconsistent predictors of discriminatory behavior (Oswald et al.,
2013). On this point, a series ofmeta-analyses have provided differing
estimates. Greenwald et al. (2009) and Cameron et al. (2012) reported
modest correlations between indirect measures and relevant behaviors
(r= .24 and r= .28, respectively). However, Oswald et al. (2013) and
Kurdi et al. (2019) observed lower estimates (r = .14 and r = .10,
respectively).
Importantly, meta-analyses have also highlighted that the rela-

tionship between indirect measures and discriminatory behaviors
may depend on methodological features of studies (Greenwald
et al., 2009; Kurdi et al., 2019). The relationship has been
strongest when behavioral measures involve the relative treatment
of Black versus White people, when subjectively coded corre-
spondence between measures is high (Ajzen, 1985; Ajzen &
Fishbein, 1977) and when relating indirect measures to behaviors
is the primary focus of the research (Kurdi et al., 2019). When such
moderators are combined, the average indirect measure-behavior
correlations have been estimated to reach r = .37 (Kurdi et al.,
2019). However, uniting the most successful moderators within a
pool of relatively underpowered studies (mean post hoc power of
.27; Kurdi et al., 2019) increases the likelihood of publication bias
driving results. It is therefore important to examine how well
indirect measures of implicit racial attitudes perform in large-scale
preregistered tests under conditions designed to be as theoretically
optimal as possible.

The Present Adversarial Collaboration

Given the conflicting results and interpretations within the liter-
ature on indirect measures of racial attitudes, the predictive validity of
indirect measures is an ideal candidate for adversarial collaboration
(Tetlock & Mitchell, 2009a). Adversarial collaboration seeks to
reduce the influence of researchers’ biases and build consensus by
having disputant scholars work with each other (e.g., Clark &
Tetlock, 2023; Mellers et al., 2001). The present investigation brings
together prior proponents and critics of indirect measures, plus rel-
atively neutral parties. Together, we codesigned the study to provide a
rigorous, transparent test of our competing predictions. See additional
online material (https://osf.io/7jtmb) for more information about the
theoretical perspectives and diverging predictions of the collaborators
on this project.
We identified a set of lab-based measures of explicit and implicit

racial attitudes as well as behavioral measures of racial discrimi-
nation using an extensive literature search and expert consultation.
This process involved placing particular emphasis on accounting for
the reliability and validity of measures. In addition, we used
structural equation modeling (SEM) to model implicit attitudes,
explicit attitudes, and discriminatory behavior as latent constructs,
and to account for measurement error in each construct’s observed
indicators. Notably, while SEM has been used to account for
measurement error in direct and indirect measures (e.g., Axt et al.,
2020; Bar-Anan & Vianello, 2018; Carpenter et al., 2023;
Cunningham et al., 2001, 2004), it has to our knowledge not been
used to account for error in discrimination outcome measures,
despite such error being a potentially important factor attenuating
previously observed associations (Kurdi et al., 2019).

Competing Accounts of Indirect Measures
and Discrimination

We sought to adjudicate between eight competing perspectives
concerning the prevalence and predictive validity of indirect
measures of racial attitudes. The strongest claims from the implicit
attitude perspective are what we call the pervasive bias position
(e.g., Jost et al., 2009). According to this view, racial bias is robust,
operating automatically and unintentionally. Further, this bias
contributes to discriminatory behavior (e.g., Correll et al., 2002;
Greenwald et al., 2003; Hekman et al., 2010; Kubota et al., 2013;
Lahey & Oxley, 2021; Peyton & Huber, 2021; Rudman & Lee,
2002; Ziegert & Hanges, 2005), though this claimmay only apply to
more naturalistic real-world settings and not generalize to laboratory
measures. Still, from a view that anticipates anti-Black discrimi-
nation to appear in more controlled, laboratory settings, favoritism
toward White over Black people should emerge on both indirect
measures and measures of behavior, with indirect measures being
associated with behavioral outcomes. Further, indirect measures
should exhibit incremental validity by predicting discriminatory
outcomes over and above self-reported racial attitudes (i.e., direct
measures).

A more nuanced perspective is what we call the incremental
validity account. This view argues that anti-Black discrimination
may not emerge on lab-based behavioral measures, but will emerge
on indirect measures, which are less susceptible to self-presentation
concerns. Indirect measures are still expected to predict variance in
discriminatory behavior above-and-beyond direct measures. This
pattern has occurred in prior work, such as in research linking IAT
scores to decisions concerning economic trust (Stanley et al., 2011)
or in hypothetical admissions tasks (Axt et al., 2016). Further, anti-
Black discrimination should still be observable in participants who
score highest in bias on indirect measures of implicit racial attitudes.

Dual-process theorizing offers a more complex set of predictions
(e.g., Fazio, 1990; Gawronski & Bodenhausen, 2006), positing
moderating effects of the controllability of the behavior as well as the
motivations of the participant (Dunton & Fazio, 1997). According to
the MODE model (Fazio, 1990), individuals low in motivation to
control prejudice should exhibit positive correlations between indirect
measures and measures of discrimination. However, those highly
motivated to respond without prejudice will correct for their automatic
biases when possible, showing no such relationship and may even
overcompensate by discriminating in favor of Black targets (Dunton&
Fazio, 1997). On thismotivated correction account, behavioral biases
are a function of interactions between implicit attitudes and personally
endorsed motivations.

Other dual-process theorizing posits that indirect measures should
predict less controlled behaviors, while direct measures should predict
more controlled acts (e.g., Dovidio et al., 1997; Friese et al., 2008;
Gawronski & Bodenhausen, 2006; Perugini et al., 2010), aligning
with past research that has found indirect measures exhibited higher
predictive validity for the behavior of participants with lower exec-
utive control (e.g., Hofmann, Friese, et al., 2008) or under conditions
of limited control (e.g., Hofmann, Gschwendner, et al., 2008). This is
often termed the moderation account (for summaries, see Friese et
al., 2008; Perugini et al., 2010). While our collaboration focused
on discriminatory outcomes (e.g., biased hiring decisions) that are
in principle controllable, we included two measures that provide
partial tests of the moderation account. Specifically, we measured
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participants’ self-reported distraction during the behavioral tasks,
since behavior of more distracted participants should be better pre-
dicted by indirect measures. In addition, we included an established
measure of executive control, an automated span task (Unsworth et al.,
2005), testing whether indirect measures better predict the discrimi-
natory behavior of participants who do worse on the span task
(Hofmann, Friese, et al., 2008).
The most skeptical perspective is what we call the false positives

position. Though past meta-analyses report positive but small pre-
dictive validity correlations (Greenwald et al., 2009; Oswald et al.,
2013; most recently r = .10 in Kurdi et al., 2019), work in other fields
finds that meta-analytic estimates based on the published literature are
on average three times larger than replication effect sizes (Kvarven et
al., 2020). The small average estimated relationship of r = .10
between indirect measures and behavior (Kurdi et al., 2019) may be a
product of the publication filter (Fanelli, 2010) combined with
researcher degrees of freedom (Wagenmakers et al., 2012), though
the Kurdi et al. (2019) meta-analysis found no evidence of publi-
cation bias in studies concerning the association between indirect
measures and intergroup behavior. Still, one possible position is that
the collection of predictive validity studies for indirect measures of
racial attitudes constitutes a “null field” (Ioannidis, 2005) with a true
overall estimate near zero. If so, the previously reported relationship
between indirect measures and behaviors should not emerge within
our preregistered analyses. Previously observed discriminatory out-
comes, such as relatively less resource allocation to Black targets
(Kubota et al., 2013), should fail to replicate as well. Although none
of the present adversarial collaborators endorse the false positives
perspective, it is worth testing (and potentially disconfirming).
Another critical position is that indirect measures predict dis-

criminatory behavior but have limited value-add above and beyond
self-report measures of explicit racial attitudes (e.g., Schimmack,
2021). One reason this could occur is if indirect measures are highly
process-impure and tap a mix of individual-level attitudes, propo-
sitions, and exposure to cultural knowledge (Arkes & Tetlock,
2004). Direct measures are more influenced by propositional
thinking (Gawronski & Bodenhausen, 2006) and assumedly less
contaminated by extraneous factors, such that they are superior
assessments of racial attitudes (Corneille & Gawronski, 2024).
This perspective anticipates that indirect measures may correlate
significantly with behavioral measures of discrimination, but
the indirect measures will not exhibit incremental validity after
controlling for scores on direct measures.

Confirmatory and Exploratory Tests

We tested four key research questions in a large sample of White
Americans. Research Questions 1 and 2 focused on the presence or
absence of racial bias within our indirect and behavioral measures.
Research Questions 3 and 4 focused on the predictive and incre-
mental validity of indirect measures, asking whether latent implicit
racial attitudes significantly predicted latent tendencies to racially
discriminate, without (predictive validity) and with (incremental
validity) controlling for latent explicit racial attitudes.
To allow for informative null results, each research question en-

compassed two versions. “A” versions tested for the existence of
nonzero effects via traditional null hypothesis significance tests
comparing observed effects to null hypotheses of zero. “B” versions

were tested when the corresponding “A” version failed to find
support. Specifically, their aim of the “B” version analyses was to test
for the effect to be within a bound of practical nonsignificance,
comparing observed effects to prespecified equivalence bounds
(Lakens et al., 2018). For equivalence tests, the chosen bounds were
by necessity subjective and were selected to reflect a balance between
(a) the desire for informative tests in which bounds represent con-
servative estimates of expected effects; (b) the desire for high sta-
tistical power, with each equivalence test achieving 95% power to
reject effects outside the selected bounds; and (c) agreement among
collaborators that these represent meaningful thresholds (e.g., for
negligible vs. nonnegligible predictive validity of indirect measures).

Research Question 1A: Do White Americans display pro-
White/Anti-Black racial bias on indirect measures?

Research Question 1B: Do White Americans display pro-
White/Anti-Black racial bias on indirect measures weaker than
an effect of d = 0.1?

Research Question 2A: Do White Americans display pro-
White/Anti-Black racial bias on behavioral discrimination
measures?

Research Question 2B: Do White Americans display pro-
White/Anti-Black racial bias on behavioral discrimination
measures weaker than an effect of d = 0.1?

Research Question 3A: Among White Americans, do latent
implicit racial attitudes predict latent tendencies to racially
discriminate, without controlling for latent explicit racial
attitudes (predictive validity)?

Research Question 3B: Among White Americans, is the
relationship between latent implicit attitudes and latent tenden-
cies to racially discriminate without controlling for latent explicit
racial attitudes weaker than a standardized implicit attitude →
discrimination path coefficient of β = 0.15?

Research Question 4A: Among White Americans, do latent
implicit racial attitudes predict latent tendencies to racially
discriminate over and above latent explicit racial attitudes
(incremental validity)?

Research Question 4B: Among White Americans, is the
relationship between latent implicit racial attitudes and latent
tendencies to racially discriminate after controlling for latent
explicit racial attitudes weaker than a standardized implicit
attitude → discrimination path coefficient of β = 0.15?

Table 1 summarizes the key predictions of the competing theories,
which differ for many of the analyses associated with the research
questions above. The table also summarizes the potential moderating
effects of additional measures of individual differences included based
on our expert consultations, such as explicit attitude strength (Petty &
Krosnick, 1995) and study savviness (i.e., whether effects differ
among participants with prior experience completing psychology
studies). We treated this array of moderator tests as exploratory
considering many cases where the expected empirical pattern was
unclear or multiple patterns might be anticipated (see Table 1 for more
information). Note that Research Question 1 is not covered in Table 1
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Table 1
Directional Predictions of the Competing Theories of Implicit Attitudes and Behaviors

Theoretical
perspective

Research question

RQ2: Racial bias on
behavioral measures

RQ3: Predictive validity
of IMs

RQ4: Incremental validity
of IMs

Moderators of predictive and
incremental validity of IMs

Pervasive bias
account

Pro-White/anti-Black bias in
behaviors, at least in
naturalistic real-world
settings.

Pro-White/anti-Black bias on
IMs predicts pro-White/
anti-Black bias on
behavioral measures.

Pro-White/anti-Black bias on
IMs predicts pro-White/
anti-Black bias on
behavioral measures after
controlling for explicit
racial attitudes.

No directional prediction.

Incremental
validity account

No directional prediction. Pro-White/anti-Black bias on
IMs predicts relatively
more favorable behaviors
toward White than Black
targets.

Pro-White/anti-Black bias
on IMs predicts relatively
more favorable behaviors
toward White than Black
targets after controlling
for explicit racial
attitudes.

No directional prediction.

Dual process:
moderation
account

Pro-White/anti-Black bias
most likely to emerge for
decision makers low in
executive control, or who
report being distracted or
fatigued on relatively less
controlled decisions.

No directional prediction;
unclear a priori how
controlled or uncontrolled
the behaviors measured
will be overall.

No directional prediction;
unclear a priori how
controlled or uncontrolled
the behaviors measured
will be overall.

IMs will predict behavior more
effectively for people low in
executive control and
distracted participants. The
predictive validity, incremental
validity, and behavioral
discrimination predictions of
the pervasive bias approach
should be supported for
participants low in executive
control and participants who
are distracted during the
behavioral task.

Dual process:
motivated
correction

Pro-White/anti-Black bias
most likely to emerge for
participants’ low (rather
than high) in motivation
to respond without
prejudice. Those high in
such motivations may
exhibit less bias, no bias,
or pro-Black/anti-White
bias.

Same prediction as the
pervasive bias account, but
more so for participants
low (rather than high) in
motivation to be
unprejudiced.

Same prediction as the
pervasive bias account,
but more so for
participants low (rather
than high) in motivation
to be unprejudiced.

More positive implicit attitudes
toward White relative to Black
people predicts more favorable
behaviors toward White than
Black targets, but more so for
participants low (rather than
high) in motivations to
respond without prejudice. For
those high in such motivations,
this correlation should be
attenuated.

False positives
account

No significant or substantial
bias on behavioral
measures.

No significant or substantial
correlation in any
direction.

No significant or substantial
variance in behavior
explained by IMs after
controlling for explicit
racial attitudes.

No moderating effects of
individual differences on the
predictive or incremental
validity of IMs.

Limited value-add
account

No directional prediction. No directional prediction. No significant or substantial
variance in behavior
explained by IMs after
controlling for explicit
racial attitudes.

Considering further individual
differences will not lead to
strong predictive or
incremental validity for IMs
after controlling for explicit
attitudes.

Attitude strength
account

No directional prediction. Same prediction as the
pervasive bias account, but
more so for participants
low (rather than high) in
explicit attitude strength.

Same prediction as the
pervasive bias account,
but more so for
participants low (rather
than high) in explicit
attitude strength.

More positive implicit attitudes
toward White relative to
Black people predicts more
favorable behaviors toward
White than Black targets, but
more so among participants
low (rather than high) in
explicit attitude strength. For
those high in attitude strength,
this correlation should be
attenuated, absent, or
reversed.

(table continues)
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because all theoretical perspectives are compatible with (i.e., not
contradicted by) pro-White/Anti-Black racial attitudes on the four
indirect measures used.
The present collaboration is not the last word on the relationship

between indirect measures of implicit racial attitudes and discrimi-
natory behavior. No single study could hope to fully resolve this
debate regarding a vast literature involving many measurement ap-
proaches (Uhlmann et al., 2012) and discrimination paradigms (Kurdi
et al., 2019). Rather, we aimed to introduce rigorous, transparent, and
high-quality empirical evidence into this discussion. Our adversarial
collaboration also offered the opportunity for the respective sides of
the ongoing debate about the predictive validity of indirect measures
to update preexisting beliefs and perhaps move closer to consensus.

Method

Participants

Participants were recruited through Connect, an online source of
participants managed by CloudResearch. The study was available to
Connect participants who (a) identified as White and non-Hispanic,
(b) were citizens or residents of the United States, (c) were at least
18 years old, and (d) had a prior approval rate of at least 95%.
To increase representativeness, we stratified the sample to match
population proportions in terms of gender and political affiliation
(see Supplemental for details). We planned to recruit 2,400 parti-
cipants to meet our target sample size of 2,000 (anticipating ex-
clusions following attention checks and preregistered criteria for
each measure and attention check, detailed in additional online
material at https://osf.io/7jtmb). In total, data were collected from
2,313 participants. Data collection was stopped slightly early due to
an inability to recruit additional participants willing to complete a
two-session study. These difficulties in finishing data collection also
meant that there were fewer participants, and especially male
participants, relative to our targeted sample demographics.
Of the 2,313 participants who started the survey, 32 were du-

plicates (participants who completed the study multiple times), three
started but did not finish Session 1, and 124 completed Session 1 but
did not return for Session 2 (5.4% attrition). Among the remaining
2,154 unique participants who completed both sessions, 40 were
excluded for failing the preregistered attention check, resulting in
a final analytic sample of 2,114 (56.5% female, 43.2% male,

0.3% nonbinary, and 0.05% preferred not to say,Mage = 41.9, SD =
13.6). Participants reported the following political affiliations:
29.8% democrat, 29.6% republican, 40.1% independent, and 0.5%
other/unknown. Participants were compensated $6 per session, plus
a bonus of $6 for participants completing both sessions ($18 total).
Note that other preregistered exclusion criteria (e.g., related to
response latencies or error rates on specific measures) led only to
task-level data removal, not exclusion of participants from the
overall data set.

Design

Participants were instructed that the study was aimed at measuring
different cognitive abilities, attitudes, and beliefs and that they would
complete two sessions across multiple days (within the same week),
each taking approximately 45 min. In the first session, participants
completed four behavioral measures of racial discrimination in ran-
domized order, as well as suspicion probes, measures of executive
function, situational fatigue, and demographics. In the second session,
participants completed four indirect measures of racial attitudes, fol-
lowed by four direct measures, each in randomized order, and finally
measures of motivations to control prejudice and attitude strength.

We viewed a two-session design as necessary to avoid a pro-
hibitively long single-session study, though this decision likely
inflated the correlations between measures completed in the same
session (e.g., those between direct and indirect measures of racial
attitudes). If anything, including direct and indirect measures in the
same study session then provides a more conservative test of the
incremental predictive validity of our indirect measures.

Notably, we employed a fixed order of measures (though ran-
domizing within each type of measure): the behavioral measures
were always completed initially within the first session, while the
second session always started with the indirect followed by the
direct measures. The decision to place behavioral measures first
followed from our belief that completing obviously race-related
measures like the IAT or self-reported racial attitudes would sen-
sitize participants to the purpose of the study, reducing the chances
that indirect measures would predict behavior.

In addition, the decision to place indirect measures at the beginning
of the second session arose from concerns that direct measures would
further heighten the salience of race, which could distort responses on
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Table 1 (continued)

Theoretical
perspective

Research question

RQ2: Racial bias on
behavioral measures

RQ3: Predictive validity
of IMs

RQ4: Incremental validity
of IMs

Moderators of predictive and
incremental validity of IMs

Study savviness
account

Pro-White/anti-Black bias
most likely to emerge for
participants’ low (rather
than high) in study
savviness. Those high in
study savviness may
exhibit less bias, no bias,
or pro-Black/anti-White
bias.

Same prediction as the
pervasive bias account, but
more so for participants
low (rather than high) in
study savviness.

Same prediction as the
pervasive bias account,
but more so for
participants low (rather
than high) in study
savviness.

More positive implicit attitudes
toward White relative to Black
people predicts more favorable
behaviors toward White than
Black targets, but more so
among participants low (rather
than high) in study savviness.
For those high in savviness,
this correlation should be
attenuated, absent, or even
reversed.

Note. In this table, “no significant or substantial” should be read as a prediction that tests of “A” versions of the relevant research questions will be
nonsignificant, while tests of “B” versions (i.e., equivalence tests) will be significant. IMs = indirect measures; RQ2, RQ3, RQ4 = Research Questions.
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the EPT given prior work finding that responses on some indirect
measures may shift when race is made more salient beforehand
(Olson & Fazio, 2003). Placing indirect measures at the beginning of
the second session came from an attempt to minimize the influence of
participant fatigue; since these measures are more cognitively taxing
than self-report measures, completing them earlier in the session
could help minimize participant dropout.
Finally, moderator variables were collected in a fixed order, with

savviness, situational fatigue, and executive control assessed at the
end of the first session while attitude strength and motivation to
control prejudice were collected at the end of the second session.
This order stemmed from a priority to place the savviness measure
immediately after the behavioral measures, since we were concerned
that suspicion would distort responses on Session 1’s behavioral
measures more so than on Session 2’s racial attitude measures.
Specifically, our focus was on participant suspicion distorting

behavioral responses.We believed that many participantswould report
suspicion that the study concerned race after completing any of our
direct or indirect measures of racial attitudes, so assessing savviness
after thosemeasureswould not be informative aboutwhether suspicion
was present during the subtler behavioral measures. Including the
suspicion probe later in the study design would have then precluded
tests of suspicion as amoderator and put the study-savviness account at
a disadvantage. Similarly, we were interested in measuring cognitive
resources at the time discriminatory decisions were made. The
placement of the remaining moderator variables (attitude strength and
motivations to respond without prejudice) in the second session was
for the practical reason of the greater amount of time remaining in
Session 2 versus Session 1, yet arbitrary on theoretical grounds.

Discrimination Measures

To identify relevant studies that included behavioral measures of
discrimination, we reviewed the references of Kurdi et al. (2019),
Oswald et al. (2013), Greenwald et al. (2009), and Cameron et al.
(2012), and searched for additional articles published between 2019
and July 26th, 2022, using the terms “anti-Black laboratory dis-
crimination experiment.” We also contacted experts in the field to
solicit suggestions.
This search resulted in an extensive list of prior methods. To

narrow this field, we applied a number of criteria (see Supplemental
Materials for full list of measures considered). In particular, we
sought measures that (a) were deployable online, (b) elicited overall
evidence of anti-Black discrimination in prior work, (c) had been
linked with indirect measures in prior work, and (d) provide an
individual-level index of participants’ relative tendencies to dis-
criminate (thus enabling us to use each measure as indicators of anti-
Black discriminatory behavior in our SEM).
We selected four measures, each meeting at least three of the

criteria. The set of racial discrimination measures included an ulti-
matum game (UG; Kubota et al., 2013), a trust game (TG; Stanley et
al., 2011), a version of the judgment bias task (JBT; Axt et al., 2016),
and a resume evaluation task (RET; Lahey&Oxley, 2021). These four
measures, two concerning selection and two concerning cooperation,
come with rich theoretical backgrounds for why target race may
influence responses. For instance, past work has found greater tol-
erance or support for biased resource allocations that favor one’s
ingroup (Diekmann et al., 1997), and comparable effects could emerge
among participants in thisworkwhomustmake allocation decisions to

racial ingroup versus outgroup members. Similarly, prior studies on
the topic of aversive racism suggest that decision-makers are inclined
to favor racial ingroupmembers when selection judgments are difficult
or ambiguous (Dovidio&Gaertner, 2000; Dovidio&Gaertner, 2004).
We further believed that the behavioral measures tap basic social
orientations toward members of the relevant racial groups and mirror
socially important decisions. We provide additional details on each
measure in the Supplemental Materials.

UG. In the UG participants decided whether to accept or reject
splits of $10 offered by interaction partners. If participants accepted a
split, they and their partner kept their respective shares. If they re-
jected a split, both received nothing. Themeasure aimed to capture the
extent to which participants were willing to accept a monetary loss in
order to punish partners for insufficient offers. Interaction partners
consisted of men and women (40 Black, 80 White, 40 from other
races) displayed via upper-body photographs. Although analyses
were based on responses to Black and White targets, the targets
from other races (and unequal proportions) were included to create
believable demographics of the target pool. In pretesting, all Black
and White interaction partners were categorized as the intended race
by at least 80% of raters. All interaction partners were also matched
across racial groups on prior ratings of perceived age and attrac-
tiveness. Interaction partners were described as previously recruited
participants who made offers in an earlier data collection session.
Participants were instructed that two of their decisions would be
randomly selected to be realized after the completion of the study, at
which point both they and their partners would receive their earnings
for those two decisions.1 In prior research using this method, par-
ticipants were more willing to accept offers fromWhite versus Black
partners (Kubota et al., 2013). Individual differences in this bias were
correlated with race IAT scores (r = .42), after controlling for racial
biases in points of indifference on the task (i.e., race-based differences
in where an offer was equally likely to be accepted or rejected). In our
version, Black andWhite targets were separately and randomly paired
with matching distributions of offers (40 unique offers matching the
distribution used by Kubota et al., 2013; M = $1.94, SD = $0.99,
range = $0.00–$3.80; each offer matched twice with White targets).
The targets from other races were paired with 40 unique offers
matching the Black/White distributions in mean and variance.

TG. In the TG, participants chose whether or not to “trust” the
same set of interaction partners used in the UG. In each trial,
participants selected how much out of $3.00 they wished to share
with a partner (again displayed via upper-body photograph), with
the possible choices $0.00, $0.50, $1.00, $1.50, $2.00, $2.50, or
$3.00. Ostensibly, shared money was then quadrupled, and inter-
action partners were given the power to either reshare half of the
larger sum or keep it all. Participants therefore knew that any money
they shared could be doubled (if their partner reshared) or lost (if
their partner defected). Partners were again described as previously
recruited participants who made their decisions to share or defect in
a prior data collection session, and participants were again instructed
that two decisions would be randomly selected to be realized after
completion of the study. Images used in the TG were the same as
those in the UG, since stimuli for both tasks were described as
coming from people recruited in a public place. Prior research found
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1 Participants were instead paid a flat bonus for completing these mea-
sures. This deception was approved by the relevant ethics board in our study
review protocol.
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that while participants were similarly willing to share money with
Black and White interaction partners, participants with higher pro-
White race IAT scores shared greater amounts of money with White
versus Black partners (r = .41 in Stanley et al., 2011).
JBT. In the JBT, participants acted as hiring managers and made

decisions to accept or reject job applicants (16 Black, 32 White, 16
other races) based on displayed profiles. By design, half of the profiles
in each racial group were higher quality and half were lower quality,
based on four metrics: science proficiency, math proficiency, refer-
ence quality, and interview score. In addition to scores on eachmetric,
profiles displayed AI-generated professional headshots of candidates,
obtained from multiple sources and matched across racial groups on
prior ratings of age, attractiveness, positive affect, and grooming.
The JBT has previously revealed overall discrimination along

numerous dimensions, such as physical attractiveness (Axt et al.,
2018), but has produced pro-Black biases in decisions to accept
applicants into academic honors societies (Axt et al., 2016). Despite
failing to show anti-Black discrimination, the JBT was included
given evidence of its relatively strong psychometric properties and
reliable correlations with a Brief IAT measuring implicit racial
attitudes (meta-analytic r= .16 in Axt et al., 2016). To make the task
more relevant to participants, the context was shifted from academic
decisions to personnel selection. As in the standard JBT, partici-
pants were instructed to accept approximately half of the applicants
and viewed each profile one by one in randomized order before
making decisions. A pilot study using this adapted JBT suggested it
performed similarly to the standard JBT, with participants showing
an overall pro-Black bias on selection decisions but with JBT scores
correlating weakly with IAT scores (r = .16) and a direct measure of
racial attitudes (r = .15; see Pilot 3 in Supplemental Materials).
RET. In the RET, participants acted as hiring managers and

evaluated the resumes of Black, White, and other race applicants for
an administrative role. These resumes were developed based on prior
research where participants provided lower ratings of hireability for
Black versus White resumes, specifically among younger applicants
(<45 years). Resume evaluations were associated with indirect
measures (albeit measures of automatic age bias in a nonlinear,
quadratic relationship; Lahey & Oxley, 2021). Each resume was
prerated on perceived competence, trainability, and hireability, but
with race cues removed (i.e., names blacked out). These ratings were
high in reliability (Cronbach’s α = .92) and were averaged to form
overall resume evaluation scores. Using these scores, we selected
two groups of six resumes each that had equally strong ratings. We
then assigned these groups Black- and White-coded names (three
female and three male names each). Each name was pretested among
US participants for perceived race in prior research (Barlow &
Lahey, 2018; Crabtree et al., 2023). Pretesting found that the 12
names used in primary analysis had an average correct racial
classification rate of 85% (minimum 69%), with 10 names having a
correct classification rate above 80%. Eight additional “dummy”
resumes were also included to increase external validity; these
remaining resumes were assigned White- (3), Hispanic- (3), and
Asian-coded (2) names (four male, four female). Before making
evaluations, participants viewed each resume in a randomized order.

Indirect Measures

When selecting indirect measures, we considered instruments’
widespread adoption, psychometric properties, convergence with

other indirect measures, and prior evidence of predictive validity. We
also sought methodological diversity to minimize shared method
variance. Based on these criteria, we selected the Black–White IAT
(Greenwald et al., 1998) and EPT (Fazio et al., 1986), as well as the
Affect Misattribution Procedure (Payne et al., 2005), and Black and
White Single-Category IATs (Karpinski & Steinman, 2006).

In one sense, these indirect measures could be considered
measures of behavior since each forms an index of racial attitudes
based on participant reactions (e.g., the speed at which computer
keys are pressed; De Houwer, 2019). While we acknowledge that
the distinction between indirect measures and behavioral outcomes
is a fine one, the selected indirect measures sought to assess Black–
White racial attitudes more generally, compared to behavioral
measures that looked to assess preferences within a specific context
(e.g., in evaluating resumes).

Stimuli and Category Labels. The EPT, IAT and SC-IAT each
used the labels “Good” and “Bad” for valencedword stimuli. The IAT
and SC-IATs used the labels “Black People” and “White People” for
Black and White targets, and the AMP used the labels “Pleasant” and
“Unpleasant” for Chinese character stimuli. Tasks requiring word
stimuli (IAT, EPT, SC-IAT) used as good words “friend,” “smiling,”
“adore,” “joyful,” “pleasure,” “friendship,” “happy,” and as bad
words “bothersome,” “poison,” “pain,” “nasty,” “dirty,” “hatred,”
“rotten,” and “horrific.” These were all classed as high-performing
words on indirect measures in prior research (Axt et al., 2021). For
Black andWhite target images the IAT, SC-IAT, and AMP used a set
of 12 cropped Black and White faces of male and female athletes
commonly employed in indirect measures (Nosek & Banaji, 2001).
The EPT used 48 images ofAsian, Black, Latino, andWhite faces (six
female and six male for each race) from the Chicago Face Database
(CFD;Ma et al., 2015). In all tasks, category labels appeared at the top
left and right corners of the screen, and the “E” and “I” keys were used
to categorize targets to left and right categories, respectively.

Implicit Association Test. The IAT used a seven-block pro-
cedure with 120 critical trials (Nosek et al., 2007). In each trial,
participants categorized words or images appearing on their screens
as quickly as possible with computer key presses. In Block 1
(practice block), participants categorized Black or White faces. In
Block 2 (another practice block), participants categorized good or
bad words. Blocks 3 and 4 (test blocks) combined the first two
blocks, for example, by grouping Black faces and bad words with
one key and White faces and good words with the other key. Blocks
5, 6, and 7 (practice, test, and test blocks, respectively) were the
same as Blocks 1, 3, and 4, but the key assigned to racial categories
switched sides. Block order was randomized across participants.

Single-Category Implicit Association Test. The SC-IAT
consisted of two separate tasks, a Black SC-IAT and aWhite SC-IAT.
Each had four blocks and 192 critical trials (Bar-Anan & Nosek,
2014). Like the IAT, participants categorized words or images as
quickly as possible. Unlike the IAT, participants categorized just three
categories of stimuli: good words, bad words and either Black (in the
Black SC-IAT) or White (in the White SC-IAT) targets. In Blocks 1
and 2, targets were grouped with either the good or bad words on one
key. In Blocks 3 and 4, targets were grouped with the opposite
valenced-words on one key. Block order within each SC-IAT (i.e.,
blocks pairing with positive or negative valence words) was ran-
domized. Black andWhite SC-IATs were completed sequentially but
their order was also randomized.
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EPT. The EPT used a seven-block procedure and 192 critical
trials (Fazio et al., 1995). InBlocks 1 and 2 (described as a practice and
test block, respectively), participants categorized good or bad words
appearing on their screens as quickly as possible, within a time limit of
1,750 ms. Before each word appeared, the prime “+++” appeared in
the center of the screen for 315ms, followed by an interstimulus gap of
135 ms. In Blocks 3 and 4, participants memorized 16 Asian, Black,
Latino, andWhite female andmale CFD faces, each presented for 315
ms once in each block. Block 5 was a memory test intended only to
bolster the cover story, in which participants were shown 20 faces and
asked to judge whether each face was previously presented (10 faces
from Blocks 3 and 4, 10 novel CFD faces). In Block 6 (the test block),
participants were told the previous two tasks were being combined to
assess the independence of processes involved in word recognition
and memory. This block proceeded as Blocks 1 and 2, but with 48
novel Asian, Black, Latino, andWhite CFD faces appearing as primes
in place of “+++.” Participants tried to categorize words as quickly as
possible, but simultaneously tried to memorize the faces appearing
prior to thewords. Block 7 consisted of a secondmemory test intended
to bolster the cover story, with participants shown 20 faces (10 of the
primes from block 6 plus 10 novel CFD faces) and asked to judge
whether each was previously presented.
AffectMisattribution Procedure. The AMP used a four-block

procedure with 120 critical trials (Bar-Anan & Nosek, 2014). Each
trial in Blocks 1 (a practice block), 2, 3, and 4 (test blocks) followed
the same pattern. First, a Black or White face appeared for 75 ms,
followed by a 125 ms interstimulus gap, followed by a picture
displaying a Chinese character for 100 ms, followed by a mask of
visual noise. Participants were asked to ignore the faces and judge
whether the Chinese character was more or less visually pleasing
than average.

Direct Measures

Direct Preference Measures. We included a set of five direct
preference measures (DPMs) capturing self-reported preferences and
relative feelings about Black versus White people (Axt, 2018). Item 1
was a multiple choice question measuring relative preference for
Black compared with White people (“Which statement best describes
you?” with seven response options ranging from I strongly prefer
Black people to White people to I strongly prefer White people to
Black people). Items 2 and 3 were multiple choice questions mea-
suring liking of White and Black people (“On average, how much do
you like White/Black people?” with seven response options ranging
from strongly like to strongly dislike). Items 4 and 5 were sliders
measuring positivity of feelings of White and Black people (“How
negative or positive are your feelings toward White/Black people?”
With labels of extremely positive and extremely negative at the slider
endpoints and neutral at the midpoint).
ANES Measures. We included a measure of pro-White/anti-

Black stereotyping from the American National Election Survey
(ANES; Payne et al., 2010). This measure consisted of six multiple
choice items, with responses constructed to represent a range from
positive to negative attitudes and beliefs about Black people (e.g.,
response options for the item “How often have you felt sympathy for
Black people?” are always, most of the time, about half the time,
once in a while, and never).
Prejudice Index. Bobo and Kluegel’s (1993) Prejudice Index

(PI) consists of 10 multiple choice questions capturing stereotypical

beliefs about Black and White people. Items 1–5 refer to Black
people (e.g., “Do Black people tend to be violence prone or do they
tend not to be prone to violence?” with response options very
violence prone, moderately violence prone, slightly violence prone,
neutral, slightly not violence prone, moderately not violence prone,
very not violence prone). Items 6–10 repeat items 1–5 but refer to
White people.

Symbolic Racism. The Symbolic Racism Scale (SRS; Henry &
Sears, 2002) consists of eight multiple choice questions measuring
attitudes and beliefs about Black people (e.g., “It’s really a matter of
some people not trying hard enough; if Black people would only try
harder they could be just as well off as White people” with response
options strongly agree, somewhat agree, neither agree nor disagree,
somewhat disagree, and strongly disagree).

In general, our direct measures showed less methodological
diversity than our indirect measures, as each relied on Likert scales
with similar numbers of response options. Greater amounts of
shared method variance likely inflate the observed correlations
between our direct measures.

Moderating Variable Measures

Finally, we included several individual differences measures of
potential moderating factors.

Motivation to Control Prejudice. Whether or not there is a
direct effect of implicit racial attitudes on behaviors may depend on
the motivation levels of the participant (Fazio, 1990). We measured
individual differences in such orientations using Dunton and Fazio’s
(1997) Motivation to Control Prejudice Reactions (MCPR) scale
(e.g., “In today’s society it is important that one not be perceived as
prejudiced in any manner.”).

Executive Function. To measure executive function, we used
an automated operation span task (AOST). Participants solve a series
of basic math problems, for example, “(1*2) + 1 = ?,” while
simultaneously memorizing a sequence of letters. The AOST exhibits
strong internal consistency and test–retest reliability (Unsworth et al.,
2005) and in prior research has been associated with the predictive
validity of indirect measures, with individuals scoring relatively lower
on the AOST exhibiting stronger relationships between indirect
measures and behaviors (Hofmann, Friese, et al., 2008).

Situational Fatigue. To measure state cognitive fatigue, we
used three items from Shirom and Melamed’s (2006) Burnout
Questionnaire, adapted to measure temporary state fatigue: “I feel
drained,” “Mymind feels unfocused right now,” “Right now, it would
take a lot of effort for me to focus on something.”

Attitude Strength. Influential work on attitude–behavior rela-
tions finds that strongly held self-reported attitudes predict behavior
more effectively than weaker attitudes (Petty &Krosnick, 1995). This
relationship implies that indirect measures may fail to show incre-
mental validity for individuals with strongly held explicit racial at-
titudes.2 We included six items to measure two subfacets of attitude
strength: subjective ambivalence (AS-SA; e.g., “Rate the extent to
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2 A related possibility is that attitude strength is associated with higher
intercorrelations between explicit and implicit attitudes due to increased
elaboration (Axt & Roy, 2025; Nosek, 2005). Measures of implicit racial
attitudes could then have strong indirect effects on behavior via explicitly
self-reported attitudes when the latter are strongly held. Testing this per-
spective was not part of our preregistered analysis plan but is reported in the
Online Supplemental (see the Supplemental Results section).
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which you feel conflicted regarding your attitudes about race”;
Priester & Petty, 1996) and attitude certainty (AS-AC; e.g., “How
certain are you in your attitudes about race?”; Petrocelli et al., 2007).
Study Savviness. Contemporary research participants may be

relatively wise to experimental manipulations and able to guess the
study’s purpose, modifying their responses to provide data with little
relation to their true attitudes and biases (Tierney et al., 2020). In our
primary measure of suspicion, a free response item asked, “What did
you think this study was about?” This open-ended item was pre-
sented immediately after the behavioral measures and on a separate
page from the subsequent items. Free responses mentioning race,
ethnicity, bias, discrimination, or synonyms of these words were
coded as reflecting high suspicion. The following page included
follow-up items prompting participants to think about the role of
race in their judgments. A numeric rating item asked, “During the
tasks you just completed, did the race of the target person (Black or
White) influence you in any way?” (Response options ranged from
1 = definitely not, to 6 = yes, definitely). A follow-up free response
item inquired “If yes, please explain how and why it influenced you
in your own words.”
Our procedure for assessing savviness was adapted from funneled

debriefings used in the literature on awareness of influence (Bargh &
Chartrand, 2000; Uhlmann et al., 2011). As supplementary in-
dicators of likely study savviness, participants reported the number
of research studies they had taken part in before, whether they had
completed a similar study previously, and whether they had taken a
psychology course before (Tierney et al., 2020).

Transparency and Openness

We report how we determined our sample size, all data exclusions,
and all measures. All de-identified data,3 materials and analysis code
are available on the Open Science Framework (OSF) at https://osf.io/
wsu4q/ (Connor et al., 2025). The study design and analysis were
preregistered (see https://osf.io/gjxu5). We note any deviations from
the preregistration.

Analytic Strategy

Given the scope of the project, we incorporated multiple analytic
strategies to ensure transparency and assess the robustness of
findings. First, we preregistered a set of confirmatory analyses that
directly test the four primary hypotheses on racial bias (implicit and
behavioral) and the predictive and incremental validity of indirect
measures on discriminatory behavior. For these we used field-
standard frequentist analyses—one-sample t tests and SEM. Given
the anticipated noise in the indirect and behavioral measures, we
opted for an SEM that automatically accounts for the relative
reliability of the measures by weighing their contribution by the
amount of shared variance (i.e., signal) in the data. SEMs were
estimated with lavaan (Rosseel, 2012), using the robust maximum
likelihood method to protect estimates from potential multivariate
nonnormality with the Yuan–Bentler scaled chi-squared statistic and
robust standard errors (MLR; Yuan & Bentler, 2000). All SEMs
included mean structures (Little, 1997) and missing data were
handled via full information maximum likelihood estimation
(Anderson, 1957; Arbuckle et al., 1996). All frequentist significance
tests relied on a traditional α threshold of .05.

Second, we conducted a Bayesian multiverse analysis (Hoogeveen
et al., 2023; Steegen et al., 2016) that directly compares the evidence
for the different theoretical perspectives given various plausible
constellations of the data (e.g., operationalization of variables) and
modeling decisions (e.g., inclusion of specific measures in the SEM).
Because the multiverse was not preregistered, we applied a blinding
strategy (Dutilh et al., 2019; MacCoun & Perlmutter, 2015) to avoid
bias in path specification. Third, we explored evidence for further
moderators and predictive value of each of the measures separately in
a Bayesian linear regression framework, applying model averaging to
guard against spurious effects from the large number of predictors.
Fourth, to address measurement noise, we fit hierarchical Bayesian
models for each of the indirect and behavioral measures to quantify the
ratio between reliable interindividual differences in racial bias effects
and trial noise (cf. Rouder & Mehrvarz, 2024). Finally, to examine
boundary conditions, we explored the conditions under which anti-
Black discrimination emerged and further assessed the incremental
validity of indirect over direct measures in predicting discriminatory
behavior. All analyses were performed in R (Version 4.3.3; R Core
Team, 2024; specific packages are reported in the relevant sections).

Results

Statistical Power

To estimate statistical power for the single-sample t tests (RQ1A
and RQ2A) and their associated equivalence tests (RQ1B and
RQ2B), we used functions from the MESS (Ekstrøm, 2022) and
TOSTER (Caldwell, 2022; Lakens, 2017) R packages to examine
whether our targeted sample size of N = 2000 provided adequate
power for primary analyses. Results suggested that all planned t
tests had >95% power to detect effects of Cohen’s d = 0.1 or
larger. Associated equivalence tests had >95% power to reject
effects outside equivalence bounds of Cohen’s d = −0.1 and 0.1.

For tests of predictive and incremental validity (RQ3A and RQ4A)
and their associated equivalence tests (RQ3B and RQ4B), we con-
ducted simulation-based bootstrapped power analyses (1,000 iterations
each) using the faux (DeBruine, 2023) and lavaan (Rosseel, 2012)
R packages.We began by simulating a population of data with standard
normal distributions of each of the observed variables.

In these simulated data, relationships between indicators were
governed by six parameters: indirect measure-criterion correlations
(icc), indirect–direct measure correlations (idc), direct measure-
criterion correlations (dcc), indirect measure-indirect measure
correlations (iic), direct measure–direct measure correlations (ddc),
and criterion-criterion correlations (ccc). We based estimates of icc
(.10), idc (.13), and dcc (.14) values using Kurdi et al.’s (2019)
figures. For idc (0.28) and ddc (.47) values, we used figures from
data published by Bar-Anan and Nosek (2014). No study we are
aware of has measured participants on multiple behavioral racial
discrimination tasks, so for the ccc we split the difference between
the iic and eec estimates (.375). Results of the simulation-based
bootstrapped power analysis with a sample size of N = 2000
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3 Due to the structure of the raw data (involving multiple tasks and
repeated sessions), full deidentification of the raw data could not be
guaranteed without compromising reproducibility. Therefore, we only make
available (i) the complete preprocessing script and (ii) the fully de-identified
preprocessed data set. The original raw data can be made available to
researchers upon reasonable request to author S. Hoogeveen.
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suggested that our SEM-based tests (RQ3A and RQ4A) would
have >95% power to detect both the predictive and incremental
validity of indirect measures.
To estimate power for the corresponding equivalence tests

(RQ3B and RQ4B), we adjusted icc values until the relevant
effects were null. Results suggested that equivalence tests would
have >95% power to reject standardized implicit attitude →
discrimination latent paths effects outside the equivalence bounds
of β = −0.15 and 0.15.

Descriptive Statistics, Correlations, and Reliability

The descriptive statistics (raw means and standard deviations) of
each of the primary 12 measures can be found in Table 2 and the
bivariate correlations and distributions are shown in Figure 1. For
the indirect and behavioral measures, the table includes both the
descriptives per race condition as well as the contrast effect. In these
measures, positive values reflect pro-White/anti-Black bias and
negative values reflect pro-Black/anti-White bias.
Figure 2 additionally shows the individual anti-Black bias

estimates for each of the indirect and behavioral tasks based on
hierarchical Bayesian models with trials nested in participants.
These figures highlight two main points: first, while the indirect
tasks show anti-Black bias on average (see statistical tests in the
next section), none show convincing evidence for the majority of
participants, as seen in the percentages of credible effects (orange
lines) in Figure 2. The behavioral measures, in contrast, show
anti-White bias on average, yet even less indication of substantial
effects within participants: for a large majority of participants,
there is simply no clear effect.

Second, the hierarchical estimates reflect the relative amount of
stable individual differences (between-subject variation) versus
measurement noise (within-subject variation). Combining the ratio of
between- and within-variability with the number of trials in each task,
we calculated the reliability of the experimental tasks (Rouder &
Mehrvarz, 2024). As shown in Table 2, we found satisfactory levels
of reliability for the IAT (r = .88), the SC-IAT (r = .77), and the
AMP (r = .75). The EPT had very low reliability (r = .01). Though
the use of online data collection and a lengthy study session may
have contributed to the high measurement error of the EPT in this
investigation, these results align with prior results showing low
reliability of EPTmeasures in other contexts (Axt et al., 2024; Bosson
et al., 2000; Cunningham et al., 2001; Koppehele-Gossel et al., 2020;
Olson & Fazio, 2003). For the behavioral measures, the TG was the
only behavioral task that showed acceptable reliability (r = .95). By
the psychometric standards applied to self-report scales, the UG (r =
.21), JBT (r = .36), and RET (r = .02) all proved unreliable as
measures of individual differences in tendencies for discriminatory
behavior (see Online Supplemental for number of trials needed to
reach acceptable reliability). These weak reliability estimates are also
reflected in the factor loading findings in the SEM as reported below,
with the less reliable tasks showing lower factor loadings on the
respective latent constructs.

Participant Suspicion of Study Purpose

Our preregistration detailed specific terms (race, bias, discrimi-
nation, etc.) that needed to be mentioned during the free response
item to categorize a participant as aware of the study’s purpose.
Coding the free response and the follow-up item “when did you
decide what this study was about?” suggested that 9.1% of
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Table 2
Descriptives Statistics and Reliability for the Primary Measures

Task

Anti-Black
bias effect

Reliability

White-positive,
Black-negative blocks

Black-positive,
White-negative blocks

M (SD) M (SD) M (SD)

Indirect measures
IAT 0.467 (0.458) 0.884 0.753 (0.180) 0.901 (0.230)
SC-IAT 0.189 (0.467) 0.776 0.660 (0.136) 0.682 (0.144)
AMP 0.019 (0.150) 0.754 0.622 (0.156) 0.603 (0.168)
EPT 0.071 (0.510) 0.013 0.610 (0.116) 0.612 (0.116)

Direct measures
DPM 1.503 (7.526) 0.920
ANES 2.116 (0.838) 0.867
PI 0.397 (1.182) 0.805
SRS 2.343 (0.953) 0.928

Behavioral measures
TG −0.020 (0.326) 0.953 1.498 (0.778) 1.517 (0.807)
UG −0.087 (8.049) 0.194 0.591 (0.295) 0.594 (0.300)
JBT −0.027 (0.161) 0.358 0.530 (0.148) 0.557 (0.176)
RET −0.227 (0.507) 0.022 4.910 (0.845) 5.138 (0.834)

Note. The bias effect column gives the values per measures based on the scoring as described in the Methods
section. The last two columns give the raw scores per condition for the indirect and behavioral measures and relate to
either response times (IAT, SC-IAT, EPT), decision rates (AMP, UG, JBT), or scale ratings (TG, RET). IAT =
Implicit Association Test; SC-IAT = Single-Category IAT; AMP = affect misattribution procedure; EPT = evaluative
priming task; ANES = American National Election Survey; DPM = direct preference measures; PI = Prejudice
Index; SRS = Symbolic Racism Scale; UG = ultimatum game; TG = trust game; JBT = judgment bias task; RET =
resume evaluation task.
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participants were aware of the study’s purpose at the time of
completing the behavioral measures.
Further measures of “study savviness” showed the following

pattern: 12.1% of participants reported that they were influenced by

the race of the target persons in the behavioral tasks when directly
asked. In addition, 7.6% had participated in a similar study, 54.2%
had taken a psychology course, and the median number of com-
pleted research studies was 100, range [1, 100,000].
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Figure 1
Bivariate Correlations and Distributions of All Direct, Indirect, and Behavioral Measures

Note. The dashed line at zero reflects the neutral point, where there is no bias, with positive values reflecting pro-White/anti-Black bias and negative values
reflecting pro-Black/anti-White bias. The solid line represents the regression line. The red squares highlight the correlations that are most relevant in this
project. IAT = Implicit Association Test; SC-IAT = Single-Category IAT; AMP = affect misattribution procedure; EPT = evaluative priming task; ANES =
American National Election Survey; DPM = direct preference measures; PI = Prejudice Index; SRS = Symbolic Racism Scale; UG = ultimatum game; TG =
trust game; JBT = judgment bias task; RET = resume evaluation task. See the online article for the color version of this figure.
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Preregistered Frequentist Analysis

For each direct, indirect, and behavioral measure, we used pre-
viously established methods for assigning scores to participants and
excluding low quality responses. These methods are detailed in the
Supplemental Materials. For each of the behavioral and indirect
measures, and for two of the direct measures (DPM and PI), scores
above or below zero indicate anti-Black or pro-Black bias,
respectively. The remaining direct measures (ANES and SRS) did
not have meaningful zero points and were mean-centered. All scores
were scaled to have a standard deviation of one.

Research Questions 1 and 2: Presence of Racial Bias

For research questions 1A and 2A, we computed participants’
average scores on indirect (IAT, SC-IAT, EPT, AMP) and behavioral
measures (UG, TG, JBT, RET). We then performed single-sample
two-sided t tests on the average scores to test if means significantly
differed from zero. These tests relied on observed scores due to their
meaningful zero points (scores above/below zero indicating anti-
Black/anti-White bias).
IndirectMeasures. One-sample t tests for each indirectmeasure

showed that mean scores for all measures were reliably greater than
zero (see Table 3 for descriptive and test statistics), indicating anti-
Black bias.
Behavioral Measures. One-sample t tests on the mean value

for each behavioral measure were not reliably greater than
zero; instead, scores were reliably below zero, indicating significant

pro-Black bias for all but the UG task (see Table 4 for descriptive
and test statistics).

As preregistered, equivalence tests were not conducted because
results showed evidence of reliable effects when investigating RQs
1 and 2.

Research Questions 3 and 4: Predictive and
Incremental Validity

Predictive Validity (RQ3A). To test for predictive validity, we
first fit the measurement model including three latent factors (implicit
attitudes, explicit attitudes, and discrimination), each measured by
four observed indicators, with implicit and explicit latent factors
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Figure 2
Estimated Individual Racial Bias Effects on the Indirect Measures (Top Row) and the Behavioral Measures (Bottom Row)

Note. Gray points/lines reflect individuals for whom the estimated bias-effect includes zero, orange points/lines reflect individuals who showed a pro-White/
anti-Black bias, and blue points reflect individuals who showed a pro-Black/anti-White bias. The plots are ordered by the size of the estimated effects. IAT =
Implicit Association Test. See the online article for the color version of this figure.

Table 3
Descriptive Statistics and One-Sample t Tests for Each Indirect
Measure

Measure M (SD) t test against 0

IAT 0.47 (0.46) t(2063) = 46.29, p < .001, d = 1.02, 95% CI
[0.97, 1.07]

SC-IAT 0.19 (0.47) t(2088) = 18.49, p < .001, d = 0.40, 95% CI
[0.36, 0.45]

EPT 0.07 (0.51) t(2056) = 6.28, p < .001, d = 0.14, 95% CI
[0.09, 0.18]

AMP 0.02 (0.15) t(1954) = 5.49, p < .001, d = 0.12, 95% CI
[0.08, 0.17]

Note. IAT = Implicit Association Test; SC-IAT = Single-Category IAT;
AMP = affect misattribution procedure; EPT = evaluative priming task.
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correlated, and eachwith causal paths to discrimination (see Figure 1).
See Figure 2 for bivariate correlations between all direct, indirect, and
behavioral measures.
Recent simulations demonstrated that common guidelines for

assessing adequate fit in SEMs (e.g., Hu & Bentler, 1999) are biased
when samples are large, models are complex, or measurement error
is low (Shi et al., 2018, 2019). As a result, the same amount of misfit
can lead to accepting a model in some conditions (e.g., small sample
size), but rejecting it in others (e.g., high loadings). Alarmingly,
these conditions vary across the many goodness-of-fit statistics that
have been proposed, sometimes in opposite directions. Hence, in the
preregistration we decided to accept adequate fit if either (a) the chi-
square test of close fit was not significant or (b) the comparative fit
index (CFI) was ≥0.95 and the lower bound of bootstrapped 95%
confidence intervals around the unbiased standardized root-mean-
square residuals (SRMRu) corrected for average communality (95%
LL(SRMRu/▁R2)) was ≤0.10 (Ximénez et al., 2022).
Results for this model showed that the chi-square test was sig-

nificant, χ2(51) = 313.93, p < .001, the CFI was 0.948, and the 95%
confidence interval for the SRMRu included 0.1 (95% CI 0.10, 0.12).
Since our thresholds were not met, we followed the preregistered
analysis plan and inspected the modification indices, adjusting the
model accordingly and achieving consensus among all authors on the
changes. The modification indices suggested adding residual cov-
ariances between two pairs of explicit attitude scales, specifically
between the ANES and SRS as well as between the DPM and PI.
Adjusting and rerunning the model resulted in adequate model fit
based on the preregistered criteria: while the chi-square test was still
significant, χ2(49) = 134.44, p < .001, the CFI was 0.98, and the
confidence interval for the SRMRu (95% CI 0.09, 0.13) included 0.1.
We then compared the SEM that constrained both the implicit

attitude → discrimination path and the explicit attitude → discrimi-
nation path to zero (Model B) with the SEM that constrained only the
explicit attitude → discrimination path to zero (Model C). The chi-
square test showed thatModel C significantly improvedmodelfit over
Model B, χ2(1) = 181.85, p < .001. The standardized path coefficient
from the latent implicit attitude construct to the latent discriminatory
behavior construct in Model C was β = 0.90, SE = 0.05, p < .001.
These results indicate implicit racial attitudes predicted behavior in the
expected direction, such that higher anti-Black implicit attitudes were
associated with lower pro-Black discrimination.
Incremental Validity (RQ4A). To investigate whether latent

implicit racial attitudes predicted latent tendencies on discrimination

measures over and above latent explicit racial attitudes (i.e., incre-
mental validity), we first verified that implicit and explicit attitudes are
different constructs by fitting a model that constrained implicit and
explicit attitudes to be the same construct (Model D), and comparing
that to the full model where they are different constructs (Model A).
The chi-square test showed that model A significantly improved
model fit over Model D, χ2(3) = 388.80, p < .001.

Next, we fit a model that constrained the implicit attitudes →
discrimination path to zero (Model E). The chi-square test showed
thatModel A significantly improvedmodel fit overModel E, χ2(1)=
8.42, p = .004. The standardized path coefficient from the latent
implicit attitudes construct to the latent discriminatory behavior
construct in Model A was β = 0.16, SE = 0.05, p = .004. These
results suggest that implicit racial attitudes continued to explain
unique variance in discriminatory behavior after accounting for
explicit racial attitudes (See Figure 3).

Bayesian Multiverse Analysis

We next conducted a Bayesian multiverse analysis that consid-
ered the relative strength of evidence produced for different theo-
retical perspectives given the specific treatment of the data (i.e., how
variables were operationalized and whether they were included in
the SEM). We constructed different SEMs in lavaan and used
Bayesian Informative Hypothesis Testing, as implemented in the
bain package (Version 353 0.2.11; Gu et al., 2024). The evidence is
presented as posterior model probabilities of the considered per-
spectives (i.e., adding up to 1). Syntax for themultiverse analysis was
developed using a blinded data set fromwhich the crucial effects had
been removed (Dutilh et al., 2019; MacCoun & Perlmutter, 2015).

Table 1 details the perspectives considered in the multiverse
analysis and outlines the patterns of results that would provide the
strongest support for each account.

Paths were largely determined by variations in (a) the scoring of
indirect and behavioral measures, (b) inclusion of various measures
in SEM (e.g., whether by using all measures or only those with factor
loadings above 0.30), and (c) the inclusion of potential moderator
variables (e.g., when including no moderators, when moderators are
treated as continuous, or when moderators are dichotomized using
median or theoretical splits). All told, we specified 36 different
models based on these factors. The Supplemental Materials provides
further details regarding how paths were determined and how the
multiverse analysis was validated.

Figure 4 shows the results from the multiverse analysis. The x-
axis specifies the different theoretical perspectives and the y-axis
reflects the posterior model probabilities. The pink circles reflect the
perspective that received the most evidence for each path (i.e.,
model) and the proportion of paths where each perspective was the
winner is shown in the text labels at the top of the figure.

The incremental validity perspective received the most support
across multiverse paths (63.9% of paths), followed by the motivated
correction account (22.2% of the paths) and the executive control
account (13.9% of the paths). The pervasive bias, false positives,
limited value-add, situational fatigue, attitude strength, and study
savviness accounts were never the best fit in any model.

This multiverse analysis thus provides the strongest relative sup-
port for the incremental validity perspective, where people who
exhibit a stronger pro-White bias on indirect measures also show
stronger pro-White behavior controlling for scores on direct attitude
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Table 4
Descriptive Statistics and One-Sample t Tests for Each Behavioral
Measure

Measure M (SD) t test against 0

UG −0.09 (8.05) t(2,103) = −0.49, p = .621, d = −0.01, 95%
CI [−0.05, 0.03]

TG −0.02 (0.33) t(2098) = −2.74, p = .006, d = −0.06, 95%
CI [−0.10, −0.02]

JBT −0.03 (0.16) t(2094) = −7.76, p < .001, d = −0.17, 95%
CI [−0.21, −0.13]

RET −0.23 (0.51) t(2032) = −20.15, p < .001, d = −0.45, 95%
CI [−0.49, −0.40]

Note. UG = ultimatum game; TG = trust game; JBT = judgment bias
task; RET = resume evaluation task.
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measures. When comparing the evidence for the incremental validity
and limited value-add accounts, we found Bayes factors ranging from
1.10 to 175 favoring the incremental validity perspective, with 100%
of the paths preferring the incremental validity over the limited value-
add perspective and 52.8% in which the incremental validity account
strongly outperformed the limited value-add account (i.e., BF > 10).
At the same time, some paths suggested conditional effects where

indirect measures were only predictive for people low in executive
control or motivation to control prejudice. Specifically, in 14.8% of
the paths, the data provide more evidence for the executive control
over the incremental validity perspective. However, the Bayes
factors range from 0 to 1.72, which is no or weak evidence for the
moderation account over the general incremental validity account.
The same holds for the motivated correction account; while it is
preferred in 29.6% of paths, the Bayes factors range from 0 to 2.52,
which is only weak evidence for the moderation account over the
general incremental validity account.

Further Exploratory Analyses

Weconducted various exploratory analyses to assess the robustness
of the main findings, which are reported fully in the Supplemental
Materials and briefly summarized here. Note that these analyses were
neither preregistered nor prepared using blinded data and thus should
be considered exploratory (Wagenmakers et al., 2012).
First, when predicting performance on individual behavioral tasks

from both indirect and direct measures using model-averaged
Bayesian linear regression, we found no consistent evidence of

predictive validity for any indirect measure. The only consistent
pattern across behavioral tasks was that direct measures of explicit
attitudes consistently explained variance in behavior, although the
specific measure varied across tasks. None of the moderators (e.g.,
motivation to control prejudice, executive function) showed a
consistent pattern of substantial influence for any of the individual
behavioral measures.

Second, we used Bayesian estimation to directly compare the
predictive validity of direct versus indirect measures on our behavioral
measures. By setting either the explicit-behavior or implicit-behavior
path to zero, we found evidence that the explicit-bias-only model
strongly outperformed the implicit-bias-only model. However, the
model that set the implicit-behavior path to zero performed sub-
stantially worse than the model that forced the path to be above zero.

Third, we found that significant anti-Black behavioral bias only
emerged when subsetting the sample to participants who displayed
negative implicit racial attitudes at more than two standard devia-
tions above the neutral zero-point (n= 161, 7.6% of the full sample).
Fourth, conclusions and the estimate regarding the implicit-behavior
association were unchanged following analyses that used alternative
handling of missing data (i.e., imputation), excluded the EPT due to
poor reliability, or weighted the data by participant gender and
political affiliation.

General Discussion

In this adversarial collaboration, a large, stratified, and politically
balanced sample of U.S. White adults completed four major indirect
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Figure 3
Model A: Structural Equation Model With Latent Implicit and Explicit Attitudes
Predicting Race-Related Behavior

Note. Parameter estimates are standardized, with 95% confidence interval in square brackets
and transparency reflecting path strength. Implicit = implicit racial attitudes, Explicit = explicit
racial attitudes, Behavior = relative treatment of Black versus White targets. Marker variables
used for model identification were IAT, ANES, and UG. IAT = Implicit Association Test; SC-
IAT = Single-Category IAT; AMP = affect misattribution procedure; EPT= evaluative priming
task; ANES = American National Election Survey; DPM = direct preference measures; PI =
Prejudice Index; SRS = Symbolic Racism Scale; UG = ultimatum game; TG = trust game;
JBT = judgment bias task; RET = resume evaluation task.
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measures of implicit racial attitudes and four behavioral measures of
racial discrimination in separate sessions. Usingmultiple indicators of
each construct allowed us to estimate latent variables and correct for
the measurement error that may obscure the true relationship between
implicit racial attitudes and behaviors. We further assessed several
theoretically informed moderators: motivations to respond without
prejudice, situational fatigue, executive control, study-savviness, and
attitude strength. Collaborators—who included proponents of indirect
measures, skeptics, and neutral third parties—all agree that the study
provided a valid and fair test of our competing predictions.
Analyses confirmed that both indirect measures of implicit racial

attitudes and direct, self-report measures of explicit racial attitudes
correlated reliably in the expected direction with trust decisions,
ultimatum game decisions, and hiring evaluations involving Black
andWhite targets. Notably, direct measures were significantly better
predictors of these behavioral outcomes than indirect measures.
And yet, both direct and indirect measures explained unique

variance in race-related judgments and actions, though this pattern
only emerged for indirect measures when using SEM analyses that
created a larger implicit racial attitude construct. When exploratory
analyses used linear regression models to predict performance on
behavioral measures using a single indirect measure at a time, none
showed consistent evidence of incremental predictive validity.
These results provide further support for prior recommendations that
researchers use multiple indirect measures when possible (e.g., Bar-
Anan & Vianello, 2018) and use SEM in tests of incremental
predictive validity to account for measurement error (Buttrick et al.,
2020; Kurdi et al., 2019).
Providing some (limited) support for dual-process accounts, in a

subset of multiverse branches indirect measures exhibited improved
predictive and incremental validity among participants who scored

lower on an objective test of executive control (Hofmann, Friese, et
al., 2008; Unsworth et al., 2005) and self-report scale of motivations
to control prejudice (Dunton & Fazio, 1997). This is consistent with
models in which implicit processes shape judgments and actions
unless deliberatively overridden (e.g., Fazio, 1990; Friese et al., 2008;
Gawronski & Bodenhausen, 2006; Hofmann, Friese, et al., 2008;
Perugini et al., 2010). At the same time, support for dual-process
accounts was qualified by null results for the hypothesized moder-
ating effects of self-reported situational fatigue, as well as the mixed
support for moderation by executive control and motivation to
respond without prejudice across alternative branches of the
multiverse.

Although White Americans held more positive implicit racial
attitudes toward their own group relative to Black Americans, their
behavioral responses were generally characterized by pro-Black
biases. At least among these measures of discrimination, participants
who displayed higher levels of bias on indirect measures were only
less pro-Black or race-neutral in their behavior, rather than engaging
in outright anti-Black discrimination (see also Axt et al., 2016;
Blanton et al., 2009). Only a relatively small subset of participants
with extreme pro-White scores on indirect measures (7.61% of the
sample) engaged in statistically significant discrimination against
Black relative toWhite targets, and to only a small degree. Of course,
if members of this subset of the population occupy positions of power,
their discriminatory tendencies could prove consequential.

One Set of Findings, Multiple Interpretations

All collaborators agree that our study design was informative
and that our reported results accurately characterize our data.
However, our results and their implications can be interpreted in

T
hi
s
do
cu
m
en
t
is
co
py
ri
gh
te
d
by

th
e
A
m
er
ic
an

P
sy
ch
ol
og
ic
al

A
ss
oc
ia
tio

n
or

on
e
of

its
al
lie
d
pu
bl
is
he
rs
.

T
hi
s
ar
tic
le

is
in
te
nd
ed

so
le
ly

fo
r
th
e
pe
rs
on
al

us
e
of

th
e
in
di
vi
du
al

us
er

an
d
is
no
t
to

be
di
ss
em

in
at
ed

br
oa
dl
y.

A
ll
ri
gh
ts
,
in
cl
ud
in
g
fo
r
te
xt

an
d
da
ta

m
in
in
g,

A
I
tr
ai
ni
ng
,
an
d
si
m
ila
r
te
ch
no
lo
gi
es
,
ar
e
re
se
rv
ed
.

Figure 4
Results From Bayesian Multiverse Analysis

Note. Posterior model probabilities are given for each theoretical perspective and each analysis path. The x-axis shows
the different theoretical perspectives and the y-axis reflects the relative posterior probability. The lines connect the
evidence for each path and the posterior probability of each path adds up to one. Pink points reflect the perspective that
received most evidence for each path. The proportion of paths where each perspective is the winner is shown in the text
labels at the top. See the online article for the color version of this figure.
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more than one way (as is perhaps true for most behavioral science
findings; Martel et al., 2024; Mellers et al., 2001). To that end,
below we present comparatively optimistic and pessimistic per-
spectives on the results.4

From a more optimistic lens, these results could be viewed as
encouraging for the predictive validity and utility of indirect measures,
which have taken a rhetorical beating in recent years (e.g., Blanton &
Jaccard, 2024; Carlsson & Agerström, 2016; Cesario, 2022; Corneille
& Gawronski, 2024; Cyrus-Lai et al., 2022; Forscher, 2023; Jussim et
al., 2024; Machery, 2022; Meissner et al., 2019; Mitchell & Tetlock,
2017; Schimmack, 2021; Tetlock & Mitchell, 2024; Van Dessel et
al., 2020). The present study represents an existence proof that
implicit attitudes as assessed with commonly used indirect measures
can reliably correlate with socially important behavioral outcomes
(Kang, 2024) and explain unique variance beyond parallel self-report
measures.
And yet, indirect measures were substantially outperformed by

direct measures in both predicting and explaining unique variance
in behavior. This is in sharp contrast to meta-analyses in which
indirect measures performed as well or better than their self-report
(direct) counterparts (Greenwald et al., 2009; Kurdi et al., 2019;
Oswald et al., 2013). Our divergent results could be attributable to
the controlled nature of the decisions we examined using these
behavioral measures (Dovidio et al., 2002; Fazio, 1990). Past
meta-analyses may also have overestimated the predictive power
of indirect measures by relying on mostly smaller samples that
required large effect sizes to achieve statistical significance and
pass through the publication filter. Indeed, though exceptions may
be identified in future work, all authors in this collaboration agree
that if researchers could only select between a single direct or
indirect measure of racial attitudes to maximize prediction of a
race-related behavior, then it makes sense to prioritize a direct
measure (Corneille & Gawronski, 2024).
Even an optimistic interpretation of the present work suggests

severe limits to the standard approach of deploying individual
indirect measures to predict specific behaviors of interest.
The zero-order correlations between each indirect measure and
the behavioral measures were quite low, ranging from .00 to .19
(see Figure 1). The individual indirect measure-behavior corre-
lations were statistically significant in only 10 of 16 cases,
although four of the six nonsignificant correlations were for the
EPT. By comparison, zero-order correlations between direct
measures and behavioral measures were all statistically signifi-
cant, ranging from .099 to .381. Moving forward, it will be
productive to capture different race-related behaviors and create
aggregated behavioral indices (Ajzen & Fishbein, 1977) as well as
correct for measurement error and calculate latent implicit racial
attitudes based on multiple indirect measures (Cunningham et al.,
2001, 2004).
The 2.5% additional variance in behavior explained by

latent implicit racial attitudes above and beyond latent explicit
racial attitudes can be interpreted in different ways. Direct
measures explained much more variance in behavior, raising the
question of whether further administering time-intensive indirect
measures is worth the return on investment. Ultimately, whether a
further 2.5% variance explained is of practical and consequential
significance is a subjective judgment that is likely to vary by
context and researcher. A highly noisy measure could still be
valuable if it shines light on a phenomenon that is otherwise not

captured (e.g., attitudes the person does not deliberately endorse;
Petty & Briñol, 2006) or is of great importance (racial discrim-
ination in selection decisions). Researchers must decide if the
variance potentially explained by indirect measures is of sufficient
practical and theoretical interest.

Although there is reliable evidence of anti-Black racial discrimi-
nation in real-world settings—such as from field audits where fake
applications are submitted to real employers (e.g., Nødtvedt et al.,
2021; Quillian et al., 2017; Schwab & Singh, 2024)—none of the
present behavioral measures produced anti-Black discrimination. One
explanation for this result is a mix of impression management con-
cerns and sincere egalitarian motives leading to pro-Black behavioral
biases in the artificial tasks used here, but this explanation concedes
that our methods were then not able to create appropriate analogs for
the judgment contexts where anti-Black discrimination is most likely
to occur outside of the laboratory. To that point, our results highlight
the difficulties that researchers can expect to encounter when studying
racial discrimination using lab-based methods that allow for effortful
correction of responses, and it is possible that anti-Black discrimi-
nation (or race neutrality) would have emerged using higher-stakes
decisions or more naturalistic contexts.

Additional research in laboratory contexts could use other
measures of discriminatory behavior or manipulate aspects of the
decision-making context to maximize the chances of finding anti-
Black behavior. For instance, prior work suggests that socially
desirable responding can be attenuated in contexts where judgments
are made under time pressure (Ranganath et al., 2008) or when
behavior occurs spontaneously (Dietrich & Sands, 2023). Using
measures with speeded or more spontaneous behaviors may produce
different results concerning evidence of racial bias and connections
to implicit racial attitudes.

At the same time, focusing on spontaneous behaviors (e.g., seating
distance) would undermine our goal of using outcomes that capture
more consequential judgments (such aswho to hire or trust). Similarly,
placing participants under time pressure would reduce the ecological
validity of the present study, since decisions about selection and
resource allocation are often made with more deliberation. Identifying
reliable measures of racial discrimination that provoke naturalistic,
deliberate and suspicion-free judgments should be a clear priority for
researchers.

A more pessimistic interpretation of results may follow once one
considers that the incremental validity of the implicit racial attitudes
construct was β = 0.16, which was very close to the collectively
agreed threshold of β < 0.15 for declaring an effect that was small
enough to be practically nonsignificant. Notably, the size of the
implicit-behavioral estimate observed here was quite similar to the
overall meta-analytic estimate from Kurdi et al. (2019). Moreover,
15 of the 16 zero-order correlations between indirect measures
and behavior were below r = .15, with each behavior being
more strongly predicted by direct than indirect measures of racial
attitudes.

Direct measures of racial attitudes are easier to administer and
showed consistently stronger correlations with behavior. To the
extent that one’s goal is the prediction of discriminatory behavior at
the level of individuals, our results can be used to plausibly argue
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4 The original submission allowed authors to write their own subsections
of the General Discussion section that provided interpretations of the results
(e.g., Mellers et al., 2001). These are available in the Online Supplemental.
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that there is little reason to continue administering indirect measures
like those used in the present work. The incremental validity of the
indirect measures barely passed the threshold for practical non-
significance under what could be considered optimal conditions for
finding an incremental gain, results that in turn stake the viability of
indirect measures on the claim that they can explain an additional
2.5% in variance compared to the over 45% explained by direct
measures. When the implicit social cognition revolution began,
direct, self-report measures were framed as outdated (Banaji et al.,
2004), with indirect measures like the IAT tapping into modern
forms of bias that cause social group discrimination. Such claims are
inconsistent with the current results.
Furthermore, indirect measures exhibited weak psychometrics

and convergent validity (e.g., even the SC-IAT and IAT only
correlated at r = .35), with all indirect measure intercorrelations
lower than direct measure intercorrelations. When an individual
responds to a direct measure of bias, we can fairly draw inferences
about that individual’s beliefs and attitudes (though labeling a re-
spondent’s view as biased may not be justified, at least not with
responses to the symbolic racism measure, which is problematic for
several reasons; see Sniderman & Tetlock, 1986). However, re-
sponses on indirect measures have a much more difficult time
separating the “bias signal” from the noise, making it perilous and
arguably unethical to label any individual’s score as biased or
unbiased. While the reliability of some indirect measures suggests
that a signal (stable interindividual variability) can be separated from
noise (random within-individual variability), it still remains difficult
to know the degree to which that signal is influenced by factors like
mental speed, cognitive flexibility, or some other artefact that
contributes to scores on such tasks (Rothermund &Wentura, 2004).
Finally, that our behavioral measures generally produced effects

favoring Black over White targets further complicates claims that
anti-Black effects on indirect measures are a source of cumulative
disadvantage. The argument that the negative effects of implicit
racial attitudes accumulate across persons or time to produce sizable
differences between groups (e.g., Greenwald et al., 2015; Kang,
2024) depends, of course, on such attitudes being associated with
negative outcomes, not neutral or favorable ones (Cyrus-Lai et
al., 2022).

Limitations and Future Directions

The present study is limited on many dimensions, such as its
artificial laboratory setting, narrow tests of moderators, inability to
address causality, and examination of simple direct effects. Additional
limitations include claims that are restricted to a specific demographic
(i.e., White American adults) and time period, as well as a lack of
experimental manipulation for any potential moderator. Table 5
summarizes some of the limitations of this project.
Given these limitations and the many forms that discrimination can

take, our results cannot be considered a definitive answer to the
question of how indirect measures of racial attitudes predict dis-
criminatory behavior. Our investigation used artificial tasks that had
only surface-level connections to decisions completed outside of a
laboratory context. Subsequent investigations that explore this ques-
tion using other measures or settings may produce different conclu-
sions than the present work. Indeed, this project leaves a number of
open questions, ripe for adversarial collaboration, regarding indirect
measures, and implicit social cognition.

Anti-Black Bias in the Laboratory

Despite using measures that in earlier studies produced anti-
Black discrimination in an ultimatum game (Kubota et al., 2013)
and hiring paradigms (Lahey & Oxley, 2021), analogous results
did not emerge in the present investigation. That our behavioral
measures consistently found pro-Black biases in judgment calls
into question whether our results would generalize to other
laboratory measures or contemporary real-world settings, or if
rapid cultural change has already rendered prior studies
unreplicable.

One reason for the lack of anti-Black discrimination in behavior
could be that the original investigations using these measures
included fewer race-related measures in the same study design,
diminishing the chances that participants would realize the study
was about discrimination. The population sampled in the preceding
work were also from an earlier time period, prior to the George
Floyd protests, where pro-Black sentiments and socially desirable
responding were perhaps less prevalent (Barrie, 2020). Though
overall levels of suspicion that the study was about race were low
in absolute terms (9.1% of participants) and suspicion did not
moderate the predictive validity of indirect measures, we cannot
rule out the possibility that our awareness measures were insuf-
ficiently sensitive.

Several original studies recruited college students or local
community members who participated in person (Kubota et al.,
2013; Lahey & Oxley, 2021; Stanley et al., 2011), in contrast to
our online sample of adults who likely had more prior experience
taking part in research investigations. Our measures of study-
savviness moderated the results in a prior study investigating
group-based discrimination (Tierney et al., 2020); that similar
moderation failed to emerge here suggests that the present results
are not simply attributable to the use of an experienced online
sample. However, our savviness measures may have been limited
in ways specific to our population of relatively experienced study
participants.

Moreover, our paradigmatic replication approach (Vohs et al.,
2021) adapted and modified the original methods, which could have
inadvertently affected the magnitude or direction of estimates of
racial discrimination. For example, the RET (Lahey & Oxley, 2021)
differed in this study compared with the original task in that the
original resumes were completely randomized and unique for each
participant, with less than 10% of resumes in each set having Black
names to match the population of applicants. These and other
changes in stimuli and procedure could potentially explain the
departures in results from those reported in Lahey and Oxley (2021)
and Kubota et al. (2013).

Finally, psychometric analyses revealed that three of the four
behavioral measures suffered from very low internal reliability, with
the lone exception being the TG. Indeed, the limited shared variance
among both the implicit and behavioral indicators constrains the
reliability of their latent constructs and should be considered when
interpreting the structural relationships. While much prior work has
explored the reliability and validity of indirect measures of implicit
attitudes (Axt et al., 2024; Bar-Anan & Nosek, 2014), our findings
suggest that additional effort is needed for developing reliable
measures of discriminatory behavior (both in and outside of the
laboratory). Such efforts will help identify whether the low inter-
correlations among behavioral measures in the present work reflects
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a weakness in the measures or the targeted construct. That is, it is
possible that intergroup behavior is such a complex, multifaceted
construct that even seemingly similar decisions (like in selection vs.
cooperation) will never be more than weakly associated with one
another.
A future crowdsourced initiative might begin by first establishing

a set of replicable anti-Black discriminatory biases in controlled
laboratory settings in populations of interest and then in a second

phase testing whether these behavioral effects can be predicted
based on scores on indirect measures of racial attitudes or relevant
stereotypes (e.g., criminality). Phase 1 might well reveal that many
previously observed anti-Black biases fail to replicate, either due to
noisy estimates in the original studies (Ioannidis, 2005), increased
suspicion and sensitivity among research participants, or genuine
cultural change in racial attitudes or discrimination (Barrie, 2020;
Charlesworth & Banaji, 2022; Reny & Newman, 2021).
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Table 5
Assessment of Limitations

Dimensions Assessment

Internal validity
Is the phenomenon diagnosed with experimental methods? Although our behavioral and indirect measures use within-subject manipulations

of target race, the primary research questions concerned the relationship
between individual difference measures and did not experimentally
manipulate relevant constructs.

Is the phenomenon diagnosed with longitudinal methods? No.
Were the manipulations validated with manipulation checks, pretest
data, or outcome data?

There were no between-subjects manipulations. Indirect measures were
pretested, as were materials for behavioral measures (see Supplemental
Materials for more information).

What possible artifacts were ruled out? The use of multiple indirect, direct, and behavioral measures rules out the
possibility that conclusions are driven by a single measure of each construct.
Our SEM analyses also address the extent to which our conclusions are
driven by measurement error.

Statistical validity
Was the statistical power at least 80%? Yes, for all primary analyses
Was the reliability of the dependent measure established in this
publication or elsewhere in the literature?

Reliability of our individual behavioral measures is explored here and found to
be weak for all tasks except the trust game (see page 21). This highlights the
value of aggregating across behavioral measures.

If covariates are used, have the researchers ensured they are not
affected by the experimental manipulation before including them in
comparisons across experimental groups?

The study design had no between-subjects experimental manipulations.

Were the distributional properties of the variables examined and did
the variables have sufficient variability to verify effects?

Distribution plots for all measures are available in Figure 1 (see page 23). The
degree of true variability (relative to noise) is analyzed and reported for the
main measures in the results section.

Generalizability to different methods
Were different experimental manipulations used? Though this work had no between-subjects manipulations, we used four

measures for each of our implicit, explicit and behavioral constructs to ensure
methodological diversity.

Generalizability to field settings
Was the phenomenon assessed in a field setting? No.
Are the methods artificial? Yes, while behavioral measures were drawn from past work, they ultimately

reflect artificial judgments completed in an online lab context.

Generalizability to times and populations
Are the results generalizable to different years and historic periods? This was not tested directly and as a result we cannot claim that results

generalize to different years and historic periods.
Are the results generalizable across populations (e.g., different ages,
cultures, or nationalities)?

Our sample is limited to White Americans who identified as democrat,
republican, or independent, and as such we cannot claim that results
generalize to other racial groups, nationalities, party affiliations, or political
ideologies. We were also able to recruit fewer men relative to our target
sample composition.

Theoretical limitations
What are the main theoretical limitations? The main theoretical limitation is the use of artificial behavioral measures that

failed to produce anti-Black discrimination on average. This raises concerns
about how well these results would generalize to more naturalistic settings or
less controllable behavioral outcomes in the laboratory.

An additional limitation concerns a lack of experimental manipulations of
potential moderators, such as cognitive fatigue. Failing to use such
manipulations provides a weaker and less conclusive test for the proposed
moderators of the relationship between behavior and indirect measures.

Note. SEM = structural equation model.
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Field Investigations in Organizations

The pervasive bias thesis that racial discrimination remains robust
and widespread even in ostensibly progressive societies is much
better tested in ecologically valid field settings (Carlana, 2019;
Régner et al., 2019; Rooth, 2010). Indeed, several members of the
collaboration predicted a priori that our laboratory discrimination
paradigms would fail to capture anti-Black bias in behavior, perhaps
due to impressionmanagement concerns among research participants
(see the “Perspectives and Predictions” section of the Supplemental
Materials). To address this concern, a future adversarial collabo-
ration could use a more inobtrusive but consequential outcome; for
instance, managers in racially diverse workplaces could be
administered direct and indirect measures of racial attitudes,
examining how such measures predict their performance appraisals
of subordinates or the employees’ perceptions of the workplace
climate (e.g., Glover et al., 2017).
Aside from capturing more naturalistic behavior, a longitudinal

field setting would further afford empirical tests of whether small
automatic biases either accumulate in their consequences over time
(Greenwald et al., 2015; Hardy et al., 2022; Kang, 2024) or dissipate
as more individuating information becomes available (Jussim, 2017;
Jussim et al., 2024). A field study would also allow for an inves-
tigation into the competing predictions regarding whether the
predictive validity of indirect measures is enhanced in more nat-
uralistic settings due to lower impression management concerns or
diminished due to increases in feelings of accountability.

Contextual Moderation

The primary focus of our design and analyses was on quantifying
the strength of the relationship between indirect measures of racial
attitudes and relevant judgments and behaviors. However, any such
links are likely to be moderated by individual differences and sit-
uational factors. We did explore several variables anticipated to
moderate the predictive validity of direct and indirect measures,
finding some support for two (executive control and motivation to
respond without prejudice).
The lack of support found for certain moderator variables could

be for theoretical or psychometric reasons. For instance, while
attitude strength has been shown to moderate the attitude–behavior
relationship in other contexts (e.g., Holland et al., 2002), our own
measures of attitude strength did not moderate the relationship
between behavior and implicit racial attitudes. This pattern could
be due to weaknesses in the reliability of our behavioral measures
or a lack of sensitivity for the attitude strength measure, though
unanticipated features of the context could also account for the lack
of moderation. Additional confirmatory tests should be conducted
capturing these and other candidate moderators under theoretically
optimized conditions.
It would be especially informative to manipulate theorized mod-

erators, rather than solely measuring them as we did. Experimentally
varying factors like cognitive load (Gilbert & Hixon, 1991) and the
controllability of behavior (Dovidio et al., 2002) could illuminate
causal paths and provide more rigorous tests of dual-process theories
(Fazio, 1990; Gawronski & Bodenhausen, 2006). Indeed, replicable
evidence of anti-Black behavioral discrimination that emerges only
under conditions of diminished executive control would support
theories of automatic racial bias regardless of the results concerning

indirect measures of individual differences. Conversely, if laboratory
manipulations of process accountability break the link between
measures of implicit attitudes and behavior—as suggested by our
results regarding individual differences in motivations to respond
without prejudice—the relevance of implicit attitudes to high stakes
decision making in real organizations is cast into doubt (Tetlock &
Mitchell, 2009b).

Correspondence

The theoretical question of interest here was how implicit and
explicit racial attitudes concerning the overall categories of
“Black Americans” and “White Americans” map onto decisions
about individual members of those groups. Indeed, controversy
over the idea of implicit attitudes has largely centered around the
validity, meaning, and implications of the more positive attitudes
that White Americans typically display for White versus Black
people on the IAT and other indirect measures. However, classic
research demonstrates that the (explicit) attitude—behavior cor-
relation is strongest when the predictor and behavioral measures
are matched in specificity (Ajzen & Fishbein, 1977). Future work
should leverage the correspondence principle by tailoring the
direct and indirect attitude measures to the targeted outcome
(Irving & Smith, 2020)—for example, using race-crime stereo-
types to predict racial bias in hypothetical shooting decisions
(Correll et al., 2002).

Causality

Akey follow-up question is whether implicit attitudesmake a causal
contribution to race-related judgments and behaviors (Wolsiefer &
Blair, 2024). Even if correlated with relevant outcomes, implicit at-
titudes could be causally inert, constituting mere cognitive residue of
past acts and shared environmental influences. Consistent with this
account, a meta-analytic review of intervention studies found that
laboratory manipulations that shifted performance on indirect mea-
sures did not exert parallel effects on behavioral measures (Forscher et
al., 2019). Building on the present initiative and recent intervention
tournaments (Lai et al., 2014, 2016; Roy et al., 2025), a future mega-
study (Caruso et al., 2017; Milkman et al., 2021) could cross the
replicable manipulations of performance on indirect measures (e.g.,
counter-stereotypical exemplars) with each of our indirect measure-
DV pairs and test causal pathways from the interventions to behavior
mediated by shifts in implicit racial attitudes.

Indirect Effects

Rather than pitting direct and indirect measures against one another,
it is also possible to test interactive models that predict indirect effects.
For example, negative implicit attitudes towardmembers of low-status
outgroups could develop earlier in life than explicitly endorsed pre-
ferences (Baron & Banaji, 2006) and form the underpinnings of later
ideologies. Thus, the shared variance between scores on direct and
indirect measures could be of great interest, rather than something to
be controlled away in tests of testing incremental validity (Greenwald
et al., 2009). Indeed, scores on explicit attitudes questionnaires could
partially or fully mediate the behavioral effects of implicit attitudes
toward Black and White people on more controlled and nonhabitual
behaviors (Ouellette & Wood, 1998).
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At a macro level, cultural change could occur via shifts in implicit
attitudes that gradually spill over to explicit attitudes (Charlesworth &
Banaji, 2019) and then aggregate-level behaviors. Uniting the theory
of reasoned action (Ajzen & Fishbein, 1977) with implicit social
cognition suggests that the proximal causes of many more controlled
choices could be explicit evaluations of the behavioral options and
intentions to carry out the behavior, with implicit attitudes retaining a
distal and indirect but still causal influence.

Cognitive Processing

Future work will also want to better understand the role of indi-
vidual differences in cognitive processing on the relationship between
implicit attitudes and discriminatory behavior. While a prior inves-
tigation (Ito et al., 2015) found no evidence that executive functioning
moderated correlations between direct and indirect measures of racial
attitudes, subsequent work could further examine the role of cognitive
processes by including measures of task-switching ability (Klauer et
al., 2010), adding conceptually unrelated indirect measures to account
for shared method variance (Allidina et al., 2024), or using alternative
forms of indirect measures that may limit the influence of cognitive
ability on performance (Teige-Mocigemba et al., 2008).

Conclusion

For the first (but hopefully not last) time, we brought together
proponents and critics of indirect measures of racial attitudes to
design a study that all agreed represents an informative test of
competing predictions. The empirical findings, based on a large,
stratified sample of U.S. White adults, indicate that indirect measures
of Black–White racial attitudes explain unique variance in basic social
decisions regarding who to trust, allocate resources to, and select into
organizations. And yet, as some critics have argued, relatively high
levels of bias on indirect measures did not necessarily reflect anti-
Black discriminatory tendencies on the four behavioral measures
selected, and direct rather than indirect measures were superior in
predictive and incremental validity for these outcomes. Additional
research is needed to systematically replicate past laboratory findings,
illuminate causal pathways, and identify contextual moderators. At
the same time, it is in the field where competing narratives regarding
contemporary racial prejudice can truly be put to the empirical fire.
Regardless of the specific empirical approaches and settings chosen,
we believe adversarial collaboration represents the most productive
path forward.
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