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Our cognitive system is tuned toward spotting the uncommon and
unexpected. We propose that individuals coming from minority
groups are, by definition, just that—uncommon and often unex-
pected. Consequently, they are psychologically salient in percep-
tion, memory, and visual awareness. This minority salience creates
a tendency to overestimate the prevalence of minorities, leading
to an erroneous picture of our social environments—an illusion of
diversity. In 12 experiments with 942 participants, we found evi-
dence that the presence of minority group members is indeed
overestimated in memory and perception and that masked images
of minority group members are prioritized for visual awareness.
These findings were consistent when participants were members
of both the majority group and the minority group. Moreover, this
overestimated prevalence of minorities led to decreased support
for diversity-promoting policies. We discuss the theoretical impli-
cations of the illusion of diversity and how it may inform more
equitable and inclusive decision-making.

minority salience | diversity | social perception | crowd perception |
overestimation of minorities

In recent years, the realization that promoting diversity is a
crucial stage on the road to an equitable society and that it is
advantageous to our society as a whole has become more
broadly accepted (1-5). While human societies are far from
reaching this goal, we suggest that when we look at our social
environments (e.g., workplaces, neighborhoods, or campuses),
we overestimate the prevalence of minority group members,
creating an illusion of diversity. Try to imagine walking down
your campus lawn or the last conference you attended, and ask
yourself what percentage of the students you encounter belong
to a minority group? If you are anything like 82% of our partic-
ipants, you vastly overestimate this percentage (yes, even if you
yourself are a member of this minority group).

It is well established that, under many circumstances, our
cognition is tuned toward spotting irregularities; our attention
is drawn to unexpected events—prioritizing for us what is
uncommon or unexpected (6-8). This tendency to pay attention
to the unexpected is present from the lowest level of vision and
from infancy (9, 10). Uncommon and unexpected objects pop
out in perception (11, 12) and are also more likely to be
remembered afterward (13-15). In addition, when sampling
large groups of stimuli, those that differ from their surround-
ings attract attention and are therefore overweighted in our
judgments (16). We suggest that, in many contexts®, individuals
from a minority group are, by definition, uncommon and hence
unexpected. Therefore, it stands to reason that, in these con-
texts, members of the minority group are salient; because they
are unexpected, they stand out, automatically drawing attention
(17-19). We hypothesize that this salience leads to an overesti-
mation of their prevalence in perception and memory (20-22).
Simply put, because we are more likely to notice and remember
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seeing them, we consistently overestimate the prevalence of
minorities in our environments.

Cognitive salience often plays a role in human judgments
(19, 23-26). Salience impacts risk evaluations: when judging the
likelihood of the occurrence of rare risks (e.g., a car accident or
an airplane crash), those that are salient are consistently over-
estimated in the participants’ judgments (22, 27). Salience also
affects social evaluations; it determines perceived attributes
and amplifies evaluations of individuals (24, 28, 29). Finally,
salience impacts the evaluation of groups. Research on illusory
correlations established that the cooccurrence of two salient
events, such as rare behaviors enacted by members of rare
social groups, leads to a bias in judging the attributes of these
social groups (19, 30-32). Here, we suggest that because indi-
viduals from minority groups are less frequent and, in some
contexts, less expected, they are salient in our cognitive system,
and this salience affects our judgments of the nature and struc-
ture of our social environment.

Note, however, that in addition to the mere statistical preva-
lence of minority groups that guides expectations, our knowl-
edge of the structure of our society also shapes our expectations
(33-35). Therefore, members of the minority group who do not
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conform to knowledge-based expectation are also likely to be
salient and hence overestimated. Generally, in many circum-
stances, both statistical prevalence and social knowledge lead
us to overestimate the presence of minorities in our
environments.

Support for the notion that we overestimate the prevalence
of minority groups comes from national polls. When respond-
ers are asked to estimate the prevalence of national minorities,
across many countries, polls consistently find that the preva-
lence of minority groups is overestimated. Black Americans
make up 13% of the American population, but responders esti-
mate they make up well over 30% (36-39). In France, Muslims
constitute 7% of the population, but French responders esti-
mated Muslims to be 30% of the French population; in fact,
across Europe, the prevalence of Muslims is overestimated in
each of the countries tested (40).

This overestimation of minority groups has adverse implica-
tions; previous research in social psychology has established
that the perceived size of a national minority is associated with
a host of crucial outcomes (41-48), among which are perceived
threat and hostile attitudes toward minorities (41, 49), anti-
immigrant attitudes, and perceived anti-White racial discrimi-
nation (50). In fact, the perceived size of a minority group is
often more predictive of such attitudes than the actual size (48,
50). Taken together, this literature, with research originating
from various countries, establishes that individuals who per-
ceive the national minority as larger are more likely to hold
adversarial attitudes toward this minority group. In addition,
reminding participants in the United States about the growth in
the racial minority share of the national population also leads
to more adversarial attitudes (44, 50).

As we suggest in previous paragraphs, the overestimation
observed in polls may be part of a broader phenomenon; it is
but the end result of a robust, general, psychological mecha-
nism that characterizes our experience of our immediate social
environments as well: because of the way our cognitive system
is built, rare events are psychologically salient. In many con-
texts, minorities tend to be rare and, hence, salient. Because of
their salience, we perceive, remember, and consciously experi-
ence them more. These effects lead to an overestimation of the
prevalence of minorities, creating an illusion of diversity. In
other words, most of our social environments are likely to be
less diverse than they seem to be in our minds.

To test our theoretical framework, we examine whether
minority salience occurs in memory for one’s real-life immedi-
ate social environments (Experiments 1A and 1B) and in new,
controlled experimental social environments (Experiments 2A
and 2B). We then test minority salience in perception (Experi-
ments 3A, 3B, and 3C), and we examine whether minority
salience operates at the level of prioritization for visual aware-
ness, that is, whether individuals from minority groups are
more readily available to visual awareness (Experiments 4A
and 4B). Importantly, because minority salience results from
the basic architecture of our cognitive system, we predicted that
it also characterizes minority members themselves (Experi-
ments 1B through 4B). We then argue that minority salience is
not merely a statistical phenomenon, it is a social one. Hence,
broader social knowledge would moderate the effect of minor-
ity salience. This hypothesis is examined in Experiment 5.
Finally, in Experiment 6, we test the causal role of minority
salience in decreasing support for diversity-promoting policies.

Results

Experiments 1A and 1B. In Experiments 1A and 1B, we tested
whether students overestimate the percentage of Palestinian
Israeli students (Arab students) at the Hebrew University. All
participants were students at the Hebrew University. A total of
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32 Jewish Israeli students participated in Experiment 1A, and
30 Palestinian Israeli students participated in Experiment 1B,
We asked students to recall instances of walking in the main
hallway of the Hebrew University campus (Mount Scopus) and
to reply to a few questions about the typical experience (e.g.,
“Is there a long line for the cafeteria?”). Afterward, the partici-
pants were asked to estimate “out of all the people you encoun-
ter along the walk, how many are Arab (0 to 100%)?”. Finally,
the participants were asked to estimate the percentage of Arab
students in the university. The actual percentages of the latter
were obtained from the Hebrew University student enroll-
ment offices.

While the actual percentage of Arab students studying in
this campus is 9.28%, both Jewish Israeli participants’ average
estimate (M = 31.56%, SD = 9.28, Experiment 1A) and Pales-
tinian Israeli participants’ average estimate (M = 35.81%, SD =
14.28, Experiment 1B) were significantly larger (¢ (31) = 13.58,
P < 0.001, d = 2.40 and ¢ (25) = 9.47, P < 0.001, d = 1.86,
respectively). In fact, each of the 62 Jewish and Palestinian par-
ticipants overestimated the prevalence of Arab students in the
Hebrew University. Interestingly, this university-wide estimate
was highly correlated with the percentage of Arab students par-
ticipants remembered seeing in the corridor (r = 0.66, P <
0.001). While this is only a correlation, it suggests that preva-
lence estimates do rely on representation in memory.

It is important to note that Palestinian Israelis (Arabs) com-
prise 21% of the population in Israel. So, while this group in
underrepresented by about 50% in the student population, in
the students’ judgments, it is overrepresented by roughly 30%.

We conducted a joint analysis of both experiments to test
whether the effect differed significantly between Palestinian
versus Jewish participants. The results indicate that both Pales-
tinian Israeli participants and Jewish Israeli participants overes-
timated the percentage of Arab students in a similar manner
(t (56) = 1.37, P = 0.18). This result may suggest that the over-
estimation is not influenced by in-group/out-group affiliation, a
suggestion we further test in the next experiments.

Experiments 2A and 2B. Experiments 2A and 2B examine this
effect in controlled experimental settings in which the statistical
prevalence of the minority group displayed is systematically
controlled. In these experiments, American participants viewed
matrices of faces of Black American and White American indi-
viduals (Fig. 1). Experiments 2A and 2B were identical, except
for the participant pool; White Americans (n = 100) partici-
pated in Experiment 2A, and Black Americans (n = 100) par-
ticipated in Experiment 2B*. The participants were informed
that they will be shown images of American college students.
Each image consisted of a matrix of 100 faces of Black Ameri-
cans and White Americans. The overall percentage of Black
American faces viewed throughout the study was set to be 25%
in one condition and 45%? in the second condition. In the 25%
condition, the percentages of Black American faces in each
matrix were uniformly distributed from 10 to 40%. In the 45%
condition, the percentages in each matrix varied between 30
and 60% in uniform distribution. The locations of the faces
were randomly distributed. The participants viewed 20 matri-
ces, each displayed for 2 s, and had an incidental task—to indi-
cate, for each matrix, whether it included mostly female or
male faces. This unrelated task intended to emulate natural

Preregistration, including stopping rules for data collection, is available at https:/
aspredicted.org/blind.php?x=/5CN_22K and https://aspredicted.org/TNQ_Y41.

*Preregistration available at https:/aspredicted.org/blind.php?x=/LAT_ZPX and https://
aspredicted.org/blind.php?x=/BT2_KH4.

$The 45% condition was included in order to test whether the overestimation may stem
from a tendency to respond toward the middle of the scale. As the results show, the
estimates are significantly over 50% (t (47) = 4.64,P < 0.001), indicating that a response
bias toward the center of the scale cannot account for the observed overestimation.
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Fig. 1. An example of a matrix used in Experiments 2, 3, and 5. Each
matrix was displayed for 2 s. The percentages of Black American faces in
each matrix were manipulated according to the experiment and condition.
The locations of the faces were randomly distributed.

settings (after all, we do not normally go around the world
counting/estimating minorities). After viewing all matrices, the
participants were asked to estimate the percentage of African
American faces they had seen throughout the study and the
percentage of White American faces.

We hypothesized that the percentage of Black American
faces would be overestimated, while the percentage of White
American faces would be underestimated. The participants
indeed vastly overestimated the percentage of Black American
faces. In Experiment 2A, in the 25% Black Americans condi-
tion, the mean estimate was 43.22% (SD = 15.57; ¢ (49) = 8.28,
P < 0.001, d = 1.17), and in the 45% condition, the mean esti-
mate was 58.85% (SD = 13.23; ¢ (47) = 7.25, P < 0.001, d =
1.05). In Experiment 2B, the mean estimates were 43.36%
(SD = 17.23; t (46) = 7.31, P < 0.001, d = 1.07) and 56.18%
(SD = 16.27; ¢ (48) = 4.81, P < 0.001, d = 0.69) in the 25 and
45% conditions, respectively (Fig. 2).

As in Experiments 1A and 1B, the lack of differences
between White and Black American participants (F(1, 190) =
0.32, P > 0.5) suggests that a participants’ ingroup plays no role
in the effect. Overall, 83.7% of participants showed overestima-
tion in Experiment 2A and 78.1% in Experiment 2B.

Complementarily to the overestimation of Black American
faces, when asked about the percentage of White American faces,
the participants significantly underestimated the percentage in
Experiment 2A by 18.55% in the 25% Black Americans condition
and by 12.13% in the 45% condition (SD = 13.87; ¢ (49) = —9.37,
P <0001, d = 1.34; SD = 13.68; t (47) = —6.14, P < 0.001, d =
0.89, respectively) and in Experiment 2B by 13.37% in the 25%
Black Americans condition and by 7.02% in the 45% condition
(SD = 16.13; ¢ (45) = —5.62, P < 0.001, d = 0.83; SD = 16.51;
t (48) = —2.98, P = 0.005, d = 0.43, respectively).

The results of Experiments 2A and 2B thus conceptually rep-
licate the findings observed in Experiments 1A and 1B regard-
ing the recalled prevalence of minority group members in a
carefully controlled experimental context. These results addi-
tionally show the complementary effect, an underestimation of
the prevalence of the majority group.

Kardosh et al.
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Experiments 3A, 3B, and 3C. Four experiments so far tested the
overestimation of minority group members’ prevalence based
on memory: participants were asked to provide estimates of
minority groups’ prevalence, either based on their experience
on campus or at the end of the experiment after viewing all
matrices of faces. Experiments 3A and 3B tested whether this
overestimation would be evident even when estimates are based
on perception—participants were asked to provide estimates
immediately after viewing each matrix. Participants (all White
Americans in Experiment 3A [n = 50] and Black Americans in
Experiment 3B [n = 50])" viewed 100 images of face matrices
similar to those used in Experiment 2A and 2B that included
10 to 50% Black American faces (overall, 30% across the
experiment). Unlike previous experiments, participants were
asked to provide an estimate immediately after each matrix was
displayed. To prevent participants from trying to count the
number of relevant faces in each matrix (or use other strate-
gies), we included filler trials; after viewing each matrix for 2 s,
participants were asked to estimate one of the four categories—
Black Americans, White Americans, women, and men. The
trials on which participants estimated the percentage of
men/women served as filler trials and were excluded from analy-
sis. To test overestimation in perception, we calculated the
difference between a participant’s estimate and the actual per-
centage displayed in the matrix on each trial.

We expected an overestimation when participants estimated
the percentage of Black Americans and underestimation when
participants rated the percentage of White Americans. Finally,
to replicate the previous results and examine the association
between estimates in perception and memory, participants
were asked to estimate the overall prevalence of White and
African Americans from memory at the end of the study.

To test for overestimation, we examined whether the differ-
ence between participants’ estimation and the actual prevalence
was significantly different from zero. Overall, participants sig-
nificantly overestimated the percentage of Black Americans
immediately after viewing the images (Experiment 3A: mean =
7.14%, SD = 7.76; t (49) = 6.51, P < 001, d = 0.92. Experiment
3B = mean = 9.58%, SD = 9.02; t (49) = 7.51, P < 0.001, d =
1.06). Complementarily, participants significantly underesti-
mated the percentage of White Americans in images immedi-
ately after perceiving them (Experiment 3A: mean = —9.98%,
SD = 5.60; ¢ (49) = —12.60, P < 0.001, d = 1.78; Experiment
3B: mean = —12.87%, SD = 6.35; ¢ (48) = —14.17, P < 0.001,
d = 2.03). Notably, the estimates provided by Black American
participants in Experiment 3B did not differ from the estimates
provided by White American participants in Experiment 3A
(all Fs < 1).

On memory estimates, replicating the effect found in Experi-
ments 2A and 2B, participants significantly overestimated the
prevalence of Black Americans when recalling it at the end
of the experiment (overestimation M = 15.02%, SD = 12.20,
t (47) =853, P < 0.001,d = 1.23 and M = 13.47%, SD = 12.12,
t (46) = 7.62, P < 0.001, d = 1.59 in Experiments 3A and 3B,
respectively) and significantly underestimated the prevalence of
White Americans (M = —5.19%, SD = 9.61; t (47) = —3.74,
P =0.001,d =054 and M = —9.42%, SD = 12.40, t (47) =
—4.53, P < 0.001, d = 0.76 in Experiments 3A and 3B, respec-
tively; Fig. 2). Notably, the participants’ memory-based overes-
timations at the end of the experiment were significantly larger
than their overestimation immediately after perceiving the
images (Experiment 3A: mean difference = 7.79%, SD = 10.23,
t (47) =5.27, P < 0.001, d = 0.76; Experiment 3B: mean differ-
ence = 3.96%, SD = 10.90, ¢ (46) = 2.49, P = 0.016, d = 0.36).

IPreregistration available at https:/aspredicted.org/blind.php?x=/QHS_6LH, https:/
aspredicted.org/blind.php?x=/164_M3D, and https:/aspredicted.org/blind.php?x=/QXN_
QGR.
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Fig. 2. The results of Experiments 1A to 3B. Zero denotes accurate estimates, positive values denote overestimation, and negative values underestima-
tion. In Experiments 1A and 1B, the participants estimated the percentage of Arab students at the Hebrew University. In Experiment 2, the participants esti-
mated the percentage of Black American faces (red) and White American faces (yellow) from memory in two conditions; overall prevalence is 25 or 45%. In
Experiment 3, the participants estimated the percentage of Black American faces and White American faces in perception and memory. The participants in
Experiments 1A, 2A, and 3A belong to the majority group (Jewish Israelis or White Americans). The participants in Experiments 1B, 2B, and 3B belong to the
minority groups (Palestinian Israelis or Black Americans). Overall, 82.1% of participants overestimated the percentage of the minority group.

Taken together, these findings indicate minority salience leads to
both an immediate overestimation of the minority just following
perception and an additional amplification of this overestimation
when recalling the overall sequence of images from memory.

A repeated measures ANOVA testing the overestimation of
Black Americans across the five actual prevalence conditions
(10 to 50%) indicated that the overestimation was largest when
the actual prevalence of the minority group was lowest (F(4,
176) = 28.62, P < 0.001, np2 = 0.39 and F(4, 144) = 41.90, P <
0.001, QPZ = 0.54 in Experiment 3A and 3B, respectively, S/
Appendix, Fig. 1). In many real-life situations, minorities are
less prevalent than in our experiments. For example, Black
Americans comprise 13% of college students in the United
States (51) and about half of that in some elite colleges. In such
cases, our results indicate the overestimation would likely be
even larger than in most of the conditions we tested so far (see
Experiment 6 for estimates on a 5% minority prevalence).

Finally, to examine the overestimation of minority group
members’ prevalence in the perception of more realistic scenes,
Experiment 3C employed photos from naturalistic settings. Par-
ticipants (n = 50, all White Americans) viewed nine pictures
which included a large number of individuals (e.g., a picture of
a busy subway station). All pictures included both Black Ameri-
can and White American individuals, and participants were
asked to estimate what percentage of the individuals in each
image were Black Americans immediately after viewing it for 2
s. Replicating the results of Experiments 3A and 3B, the preva-
lence of Black Americans was significantly overestimated in
both perception (M = 3.67%, SD = 8.74, t (43) = 2.79, P =
0.008, d = 0.42) and in memory (M = 11.26%, SD = 16.13, ¢
(43) = 4.63, P < 0.001, d = 0.70). Thus, the overestimation of

40f10 | PNAS
https://doi.org/10.1073/pnas.2116884119

the prevalence of minority groups occurs even in images of nat-
uralistic scenes one might experience in everyday life.

Experiments 4A and 4B. So far, our experiments demonstrated
that we overestimate the prevalence of minority group mem-
bers both in memory- and in perception-based judgments. In
Experiments 4A and 4B, we explored whether the salience of
minority group members also leads to prioritization for visual
awareness, put simply—whether we are more likely to notice
them. Participants in these experiments were students at the
Hebrew University of Jerusalem, either Jewish Israelis (n = 97,
Experiment 4A) or Palestinian Israelis (n = 80, Experiment
4B). Participants viewed faces of religious women wearing
either a Muslim or a Jewish headscarf, masked using continu-
ous flash suppression [CFS (52)]. In CFS, a target stimulus
(here, a Muslim or Jewish woman) is presented to one eye and
is initially suppressed from awareness by the simultaneous pre-
sentation of rapidly changing masks to the other eye. The
dependent variable is the time it takes the target stimulus to
“break” suppression (i.e., become available to visual awareness)
and be detected by the participant (53). We also included a
control condition in which target stimuli were diffeomorphic
scrambles of the same faces (SI Appendix, Fig. 5) (54), which
allows us to control for differences in low-level visual features
between the images.

We predicted that, because they are members of the minority
group in Israeli society (as well as on campus, see Experiment
1), faces of Muslim women would be more salient and, hence,
detected faster. This would not be the case with the control, dif-
feomorphically scrambled faces.

Kardosh et al.
Minority salience and the overestimation of individuals from minority
groups in perception and memory
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The results indicate that the faces of Muslim women became
available in visual awareness or were consciously noticed signifi-
cantly faster than those of J ewish women (Experiment 4A: F(1,
83) =71.70, P < 0001 ILP = 0.46; Experiment 4B: F(1, 65) =
54.60, P < 0.001, I[p = 0.46). Importantly, the interaction
between face type (Muslim versus Jewish) and image type (nor-
mal versus diffeomorphically scrambled) indicated that this
effect did not solely originate from low-level visual differences
between the face images (Experiment 4A: F(1, 83) =20.17, P <
0. 001 n,> = 0.20; Experiment 4B: F(1, 65) = 6.61, P = 0.012,
ILp = 0.09; SI Appendix, Fig. 6). This effect was found among
both J ew1sh and Palestinian participants alike (F(1, 148) = 1.30,
P > 0.25).

Taken together, these results show that, as one would expect
given the human mind’s general tendency to attend to rare and
unexpected events, individuals from a minority group (who are
often rare and unexpected) are not only overrepresented in
memory-based and perception-based judgments, but this
salience starts as early as prioritization for visual awareness.
Importantly, this effect occurred in a similar manner for partici-
pants who are themselves from the minority group.

Experiment 5 tests the role of social knowledge. We propose
that, in addition to the mere statistical prevalence that guides
expectations, our knowledge of the social structure of the envi-
ronment leads us to expect specific social groups to be the
minority (33-35, 55). Experiment 5 tests this notion: all experi-
ments so far adopted an ecological perspective and therefore
confounded social knowledge with statistical prevalence; Black
Americans are the minority in the United States, and Palesti-
nians are the minority in Israel and in all experiments we
reported so far as well. However, to test the role of social
knowledge, Experiment 5 isolates these two factors: in one con-
dition, Black Americans are the majority of the faces presented
in the study, and in the other, White Americans are the major-
ity. If this social knowledge plays no role and only statistical
prevalence matters, then we should expect to find symmetrical
overestimations between faces of Black Americans and White
Americans displayed in the same statistical prevalence. How-
ever, if this effect is dependent on our social knowledge, then
we do not expect symmetry.

Experiment 5. Participants (n = 100, all White American) were
randomly assigned to one of two conditions, the Black Ameri-
can minority condition and the White American minority con-
dition. Identically to Experiment 2, the participants in this
experiment viewed images of matrices of Black American and
White American faces and were asked to estimate the overall
prevalence from memory after viewing all images. In the Black
American minority condition, 25% of the faces were Black
American, while the other 75% were White American. The
White American minority condition was the mirror imige: 25%
White American faces and 75% Black American faces.

The results of this experiment indicate that social knowledge
plays a role in the minority salience effect. While both minority
overestimation and majority underestimation were significantly
different from zero in both conditions, this effect was larger in
the Black American minority condition (minority overestima-
tion M = 17.17%, SD = 15.77, t (47) = 7.54, P < 0.001, d =
1.09; majority underestimation M = —19.44%, SD = 16.71,
t (47) = —8.05, P < 0.001, d = 1.16) than in the White minority
condition (minority overestimation M = 4.86%, SD = 13.96,
t (49) = 2.46, P = 0.017, d = 0.35; majority underestimation
M = —5.40%, SD = 12.43, ¢ (49) = —3.07, P = 0.003, d = 0.43).
Independent sample ¢ tests indicated that both the moderation
of minority overestimation and of majority underestimation by

*#Preregistration available at https:/aspredicted.org/blind.php?x=/N78_6B8.
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condition was significant (minority overestimation ¢ (95) = 4.20,
P < 0.001, d = 0.85; majority overestimation ¢ (95) = 4.58, P <
0.001, d = 0.93; Fig. 3).

These results highlight the social underpinnings of the
minority salience effect. We do not merely rely on the statistical
prevalence in a given context. Rather, our social knowledge
participates in the process and influences the saliency of minor-
ity groups. The same statistical prevalence is perceived differ-
ently according to the expectations created by our social
knowledge.

Taken together, our results indicate that we perceive the
composition of our social environments in a biased fashion.
Experiment 6 tests whether this bias—perceiving an environ-
ment as more diverse than it truly is—leads to decreased sup-
port for diversity-promoting policies. In this experiment, the
participants learned the same prevalence of a minority group
either from descriptive information provided to them directly
or in an experiential manner (56), that is, by viewing the faces
of individuals and estimating the prevalence of the minority
group. The information provided is identical in both conditions.
Our hypothesis is simple: participants in the experiential condi-
tion are likely to be affected by minority salience and overesti-
mate the prevalence of the minority; this overestimation is
likely to inform their support for diversity-promoting policies.
Put simply, we predict that minority salience w111 lead to
reduced support toward diversity-promoting policies.”*

Experiment 6. Participants (n = 100) were informed that they
would view information about two different college programs
that included 2,000 students each. In the experiential condition,
the participants were informed that they would see the faces of
all the students in this college program and viewed 20 matrices
with 100 faces each. The matrices paradigm was identical to the
previous experiments, except that, in order to emulate more
natural environments (e.g., refs. 57 and 58), the overall preva-
lence of Black American faces was set to 5%. In the descriptive
condition, participants saw a vignette describing the college
program, stating that 5% of the 2,000 students in the program
were Black Americans. In each condition after viewing the
matrices or reading about the program, participants were asked
whether this college program should be more motivated to
increase the diversity of the student population and adopt
diversity-promoting policies (e.g., “In your opinion, how much
effort should this program invest in increasing the racial diver-
sity of students?”; not at all [0] to a great extent [100]; for a full
list, see SI Appendix). The order of the conditions was counter-
balanced between participants. We hypothesized that, in the
experiential condition, the participants would overestimate the
prevalence of Black Americans and therefore be less likely to
support diversity-promoting policies.

Indeed, in the experiential condition, the participants overes-
timated the prevalence of Black Americans (mean estimate =
14.75%, SD = 9.19; t (94) = 10.34, P < 0.001, d = 1.06) and
underestimated the prevalence of White Americans (mean esti-
mate = 83.26%, SD = 10.31; ¢ (94) = —11.73, P < 0.001, d =
1.14). Moreover, the results of a repeated measures ANOVA
indicated that, in the experiential condition, the participants
reported less support for diversity-promoting policies (M =
71.07, SD = 23.03) than in the descriptive condltlon M =
74.50, SD = 23.10; F(1, 94) = 7.67, P = 0.007, n,,> = 0.075).
This effect did not significantly interact with the order of condi-
tions (F < 1), and a supplementary analysis shows that it was
also evident in a between-participants comparison including
only the first condition displayed for each participant

##Ppreregistration available at https:/aspredicted.org/e2zk5.pdf.
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Fig. 3. The results of Experiment 5. Zero denotes accurate estimates, positive values denote overestimation, and negative values underestimation. In the
Black American minority condition, the overall percentage of Black American faces was 25%. In the White American minority condition, the overall per-
centage of Black American faces was 75%. In both conditions, the participants were asked to estimate the prevalence of Black American faces (red) and
White American faces (yellow). In both conditions, the participants overestimated the minority group and underestimated the majority group. However,
the magnitude of the effects in the White American minority condition was significantly smaller, denoting the role of prior social knowledge.

(Experiential: M = 65.71; SD = 24.71; Descriptive: M = 78.02,
SD = 19.95; F(1, 93) = 7.18, P = 0.009, n,,> = 0.072).

Moreover, the participants’ overestimation significantly correlated
with the difference between their support for diversity-promoting
policies between conditions (r = 0.34, P < 0.001). The larger the
overestimation, the larger the difference was in their attitudes
between the two conditions. This same pattern was also found
for the estimates of White Americans (r = —0.30, P = 0.003):
the less the participants underestimated the prevalence of
White Americans in the experiential condition, the more they
supported diversity-promoting policies in the experiential condi-
tion compared to the descriptive condition.

These results indicate that the biased perception of an envi-
ronment as more diverse than it truly is has consequences—it
leads to decreased support for diversity-promoting policies.

A Note on Attitudes. In order to test whether minority salience is
more or less likely to occur for people holding different atti-
tudes or abiding with different ideologies, in all experiments,
we also examined participants’ social attitudes and attitudes
toward each of the tested groups (i.e., Black and White Ameri-
cans in American samples and Palestinian and Jewish Israelis
in the Israeli samples; for a full list of measures, see S/
Appendix). None of the tested attitudes consistently correlated
with the estimates of minority and majority groups. For exam-
ple, in a combined analysis of Experiments 2 and 3 (n = 300),
the estimates did not correlate with explicit preference (r = 0.
01), perceived threat (r = 0.07), or political ideology (r = 0.08).
The only exception was the social dominance orientation
(SDO) scale (59, 60), with a modest correlation of » = 0.15, P =
0.006 (for an elaboration on this, see SI Appendix).

These are all null effects on exploratory measures, and as
such, they should be cautiously interpreted. However, they may
suggest that social attitudes, at least as they are measured here,
do not play a role in determining minority salience and overes-
timation. Further evidence for this interpretation comes from
the finding of no differences between majority and minority
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participants in Experiments 1 through 4. Given that majorities
and minorities typically hold different opinions about their
groups (e.g., refs. 61 and 62), it suggests attitudes do not play a
significant role in bringing about minority salience.

We propose that this may be the case because the effect is
driven by the basic architecture of our cognitive system.
Regardless of our own attitudes or our ingroup affiliation,
unexpected stimuli are more salient, and minority groups are
unexpected for all of us since we share the same social knowl-
edge (63). Overall, 82.6% of the participants tested throughout
these experiments overestimated the prevalence of minorities.
Simply put, these results suggest that this effect occurs for
almost all of us.

Seemingly contradictory, in Experiment 6, the overestima-
tion of the minority group predicted less support for diversity-
increasing measures in that specific social context (i.e., the
college program). Likewise, previous studies on national polls
established that a bias in perception of society as a whole (over-
estimating the size of a national minority group) was related to
attitudes toward society as a whole (41-44, 64). The key differ-
ence between those two findings and the ones reported in this
section is that, in this section, we did not test attitudes relating
to the perceived social context but rather general attitudes
about society.

Overall, then, we suggest that while minority salience is not
linked to (or resulting from) general social attitudes, it does
bring about attitudes that pertain to the diversity of the relevant
social context.

To further test this suggestion, we ran a preregistered
study™* on 150 participants (see details in SI Appendix; Study
SI1) testing the associations between minority salience and spe-
cific and general social attitudes. As in the experiential condi-
tion in Experiment 6, participants viewed 20 matrices that were
composed of 5% Black American faces and were informed that

**Preregistration available at https:/aspredicted.org/blind.php?x=/DR1_6CY.
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these are faces of students from a college. We then asked par-
ticipants about their attitudes toward diversity-promoting poli-
cies in this college and about their general social attitudes:
SDO and liberal-conservative ideologies. Replicating our previ-
ous results, we found that general attitudes were not correlated
with either an overestimation of Black Americans (SDO: r = 0.
05, P > 0.5; Ideology: r = 0.04, P > 0.6) or underestimation of
White Americans (SDO: r = —0.07, P > 0.4; Ideology: r = —0.
08, P > 0.3). However, attitudes toward diversity-promoting
policies in this college did correlate both with the overestima-
tion of Black Americans (r = —0.17, P = 0.046) and the under-
estimation of White Americans (r = 0.22; P = 0.007). The more
a participant overestimated the prevalence of Black Americans
and underestimated the prevalence of White Americans, the
less they supported diversity-promoting policies in this college.
Moreover, in a regression model predicting support for
diversity-promoting policies in this college, the effect of overes-
timation of Black Americans (f = —0.33, ¢ (139) = —2.28, P =
0.024) was significant beyond the effects of SDO (p = —0.12, ¢
(139) = —0.69, P = 0.49) and ideologies (p = —0.66, ¢ (139) =
—7.70, P < 0.001). Similarly, an underestimation of White
Americans (p = 0.35, ¢ (146) = 2.80, P = 0.006) significantly
predicted support for diversity-promoting policies in this col-
lege beyond the effects of SDO (p = —0.27, ¢ (146) = —1.56, P
= 0.12) and ideologies (p = —0.54, ¢ (146) = —6.86, P < 0.001).

These results show again that general social attitudes are not
related to the biased perception of diversity of a social context.
However, the degree to which a social context is incorrectly
perceived as diverse is related to support for diversity-
promoting policies in this context, over and above the influence
of one’s general social attitudes. These data are consistent with
previous findings in the literature on national polls in which a
bias in perception of society as a whole (the size of a national
minority group) was related to attitudes toward society as a
whole.

Taken together, our results thus paint a more complete pic-
ture. On the one hand, social attitudes do not seem to play a
role in creating minority salience—people who hold different
social attitudes do not perceive the environment differently.
However, minority salience, a biased perception of an environ-
ment, leads to decreased support for diversity-promoting poli-
cies in this environment.

Discussion

Taken together, our results from 12 experiments and 942 par-
ticipants indicate that minority salience and overestimation
are robust phenomena. We consistently overestimate the prev-
alence of individuals from minority groups and underestimate
the prevalence of members from the majority group, thus per-
ceiving our social environments as more diverse than they
truly are. Our experiments also indicate that this effect may
be found at the level of priority for visual awareness and that
it is social in nature: our social knowledge, our representation
of the overall composition of our social environment, shapes
this effect. Importantly, this illusion of diversity is consequen-
tial in that it leads to less support for measures to increase
diversity.

“Subjective probabilities play an important role in our
lives ... The decisions we make, the conclusions we reach, and
the explanations we offer are usually based on our judgments
of the likelihood of uncertain events” [Kahneman and Tversky
(65)]. If our minds create an illusion of diversity, making our
environments seem more diverse than they actually are, this
illusion will be the basis for our decisions. Indeed, our experi-
ments demonstrate that minority salience affects support for
diversity-promoting policies. This suggests that the erroneous
perception of minorities as more prevalent in our immediate
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environments, our campuses, workplaces, and neighborhoods
leads to similar outcomes. Previous research also lends support
to this idea at a national level: the perceived size of a national
minority is associated with a host of adverse outcomes (41-44,
64). Given the importance of this topic, we believe future
research should further examine how this bias shapes attitudes
and policies and design interventions that can correct for it in
order to inform public discussions and promote more diverse
and inclusive environments.

Our findings indicate that both the statistical prevalence of
minority groups in a given context and our understanding of
the general structure of our society play a role in creating
minority salience. However, beyond knowledge of our society
as a whole, we also have knowledge of specific social contexts
which should lead us to anticipate that certain groups will be
less prevalent in certain contexts (e.g., Black Americans in
higher education). In these contexts, the presence of members
from the minority group who break this expectation may be
even more salient, and hence, their prevalence may be overesti-
mated even more. Future research should therefore examine
whether the same actual prevalence of a minority group is per-
ceived differently in different social contexts according to the
expectations created by our social knowledge regarding these
contexts. Notably, the groups we examined are not only minori-
ties; they represent marked social identities [i.e., social identi-
ties that are perceived as atypical compared to unmarked
“default” social identities (66-68)]. This marked status may
exacerbate the salience of a minority group in addition to their
statistical prevalence and our social knowledge. Future empiri-
cal work will be required to examine this suggestion.

In addition, our experiments tested the minority salience
effect exclusively on ethnic minorities (Palestinian Israelis and
Black Americans); however, it is important to note that the
mechanism extends beyond ethnic minorities. Based on the
same theoretical principles, we would predict that similar over-
estimation can be found in any social context in which one
group is a statistical minority or in which social knowledge cre-
ates expectations that a group would be a minority (e.g., women
in natural sciences, or technological professions). Likewise,
minority salience may also operate at the level of public
discourse, with minority opinions being more salient and thus
having a larger proportional impact [e.g., the antivaccine move-
ment (69)].

Finally, in line with previous research on decision-making
(56, 70), our results suggest that the manner in which we obtain
our knowledge about the prevalence of a minority group mat-
ters. In our case, when people obtain this knowledge experien-
tially, they end up with biased perceptions. This highlights the
importance of institutions providing descriptive knowledge—
the true prevalence of minority groups—in order to allow indi-
viduals to form well-informed decisions and opinions. It seems
likely that, often, decision-makers base their decisions on data
available to them: the actual prevalence of social groups in the
relevant environment. It is clear from our results that if they do
not, they should. However, even so, it is important that they
take the illusion of diversity into consideration—as it can auto-
matically affect their less deliberate intuitions, decisions, and
judgments. Research on bias correction (71) suggests that while
these sorts of biases can be counteracted, one must first be
aware of the bias and make an effort to correct it.

This conclusion applies even more for those of us who do
not have access to the relevant data. When we think about how
diverse our campuses are, or our scientific fields, work environ-
ments, or communities, we rarely know the actual data. The
illusion of diversity therefore informs our intuitions, judgments,
and decisions and may affect crucial aspects such as how we
vote on by-laws and whether we support new policies.
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Materials and Methods

All studies were approved by the Hebrew University Institutional Review
Board, and all participants gave their consent to participate.

Preregistration Documents. The procedures, sample size, exclusion criteria,
and data analysis plans for Experiments 1 to 3 and 5 to 6 were preregistered
prior to data collection. Experiment 4 was not preregistered. However, our
analysis protocol is identical to our previous published work (72).

Experiments 1A and 1B. A total of 32 Jewish Israeli students (69.7% female,
mean age = 24.94) participated in Experiment 1A, and 33 (79.4% female,
mean age = 21.82) Palestinian Israeli students participated in Experiment 1B.
All participants were students at the Hebrew University of Jerusalem. Partici-
pants completed an online questionnaire, presented in Hebrew in Experiment
1A and in Arabic in Experiment 1B. The questionnaire directed students to
remember walking up the main hallway of the Hebrew University campus
(Mount Scopus) followed by questions about the typical experience (e.g., “Is
there a long line for the cafeteria?” and “Out of all the people you encounter
along the walk, how many are faculty members?”). Afterward, participants
were asked to estimate “Out of all the people you encounter along the walk,
how many are Arab” on a 0 to 100% scale. Participants then completed six
filler questions (e.g., “What percent of the Hebrew university students are
blond?”) and were then asked to estimate the percentage of Arab students at
the university followed by two additional filler questions and one attention
check question. The actual percentage of Arab students at the university was
obtained from the Hebrew University student enrollment offices. According
to the preregistered plan, participant recruitment lasted for 2 wk or until 30
participants were recruited for each experiment. Participants who failed to
answer the attention check (none in 1A; n =5 in 1B) as well as estimates that
were more than two SDs larger or smaller than the group mean (none in 1A;
n =2 in 1B) were excluded from analysis.™

Experiments 2A and 2B. Experiments 2A and 2B were identical, except for the
participant pool. A total of 100 White American participants (65.0% female,
mean age = 37.40) participated in experiment 2A, and 100 Black American
participants (41.4% female, mean age = 31.45) participated in Experiment 2B.
Participants were informed that they would be shown photos of American
college students. Participants viewed matrices of the faces of Black American
and White American individuals (Fig. 1). Each matrix included 100 faces. The
matrices were generated using a Python 3 script randomly selecting from 330
images from the Chicago Face Database (73); all pictures were rated by above
90% of the participants in a norms study (73) as belonging to an Black Ameri-
can or a White American, and all displayed neutral facial expressions. The
overall percentage of Black American faces was set to 25% in one condition
and 45% in the second condition. In the 25% condition, the percentage of
Black American faces in each matrix was either 10, 20, 30, or 40% in equal
probability. In the 45% condition, the percentages in each matrix were either
30, 40, 50, or 60% with equal probability. The locations of the faces in each
matrix were randomly distributed. Participants viewed 20 matrices, each dis-
played for 2 s, and were asked to indicate for each matrix whether it included
mostly women's or men's faces (all matrices included 50% women faces). The
images were displayed, and participant responses were recorded using the
Gorilla online experiments framework (74). After viewing all matrices, partici-
pants were asked to estimate the percentage of African American faces they
had viewed throughout the study and the percentage of White American
faces. After completing the study, the participants were asked a number of
questions about their social attitudes including explicit attitudes, group ther-
mometer, perceived group threat, and SDO (S/ Appendix). According to our
preregistered analysis plan, estimates that are two SDs larger or smaller than
the group mean were excluded from analysis (2A: two estimates of Black
Americans and three of White Americans; 2B: three estimates of Black Ameri-
cans, four of White Americans).

Experiments 3A, 3B, and 3C. In experiments 3A and 3B, participants were
asked to provide estimates immediately after viewing each matrix. Partici-
pants (all based in the United States) were recruited through Prolific; there
were 50 White American participants in Experiment 3A (70% female, mean
age 34.88) and 50 Black American participants in Experiment 3B (42% female,
mean age 31.56). Each participant viewed 100 matrices that included either
10, 20, 30, 40, or 50% Black American faces with equal probability for an over-
all percentage of 30% Black American faces. Unlike Experiments 2A and 2B,

™This exclusion rule was not preregistered but was implemented once data were avail-
able as upon visual inspection there were clear outliers in the data. Analyses of the full
dataset without exclusion indicated a stronger overestimation effect.
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participants were asked to provide an estimate immediately after each matrix
was displayed for 2 s. To prevent participants from trying to count or use other
strategies (e.g., count the first row then multiply by 10), 50% of the trials
were filler trials; after viewing each matrix, participants were asked to esti-
mate one of four categories: Black Americans, White Americans, women
(filler), or men (filler). The trials on which participants estimated the percent-
age of women/men were discarded from analysis. Therefore, for each partici-
pant, there were 50 critical trials: 25 estimates of Black Americans (five of each
actual percentage) and 25 estimates of White Americans (five of each actual
percentage condition). For each matrix, we calculated the difference between
a participants’ estimation and the actual percentage. According to our prereg-
istered analysis plan, mean estimates that deviated by more than two SDs
from the group’s average for the actual percentage condition were discarded
from analysis (5% of estimates in Experiment 1A; 7% in Experiment 1B). Iden-
tically to Experiments 2A and 2B, after all matrices were displayed, the partici-
pants were asked for their estimates regarding the overall percentage of Black
American and White American faces displayed throughout the experiment as
well as the attitude measures. According to our preregistered analysis plan,
estimates that deviated by more than two SDs from the group’s average were
discarded from analysis (3A: two estimates of Black Americans and two of
White Americans; 3B: three estimates of Black Americans, two of
White Americans).

Experiment 3C employed the same overall design as Experiments 3A and
3B with the following modifications. Only nine images were included as stim-
uli. These images were photos of naturalistic scenes which included large
crowds (at least 15 people) with both Black American individuals (between 10
to 65% in each image, mean 26.49%) and White American individuals. After
viewing each image for 2 s, participants were asked to estimate only the per-
centage of Black American individuals in the image. After viewing all the
images, participants were also asked to estimate the overall percentage of
Black American individuals in the entire set of images from memory. Accord-
ing to our preregistration plan, six participants were excluded for failing
attention checks, no estimates deviated over two SD from the group mean.

Experiments 4A and 4B. A total of 97 Jewish Israeli participants took part in
Experiment 4A. A total of 80 Palestinian Israeli participants took part in Experi-
ment 4B. A total of 17 faces of Muslim women (identified by wearing a Mus-
lim headscarf) and 17 faces of Jewish women (identified by wearing a Jewish
headscarf) were used, all in grayscale. To control for possible low-level visual
differences in the stimuli, we also included diffeomorphic scrambles (54) of all
34 images. Both experiments were conducted in the Hebrew University of
Jerusalem. Experiment 1A ran in Hebrew, Experiment 1B ran in Arabic. On
each of the CFS trials, a fixation cross was presented binocularly at the center
of each eye's visual field. The target stimuli (faces or diffeomorphic scrambles)
were presented monocularly and gradually ramped up in contrast (from 0 to
50%) during the first second of presentation. The masks were patterns of ran-
domly assigned colored squares, changing randomly at a rate of 10 Hz (S/
Appendix, Fig. 5). On each trial, the mask was randomly presented to one eye,
and the target stimulus was presented to the other eye. The target stimuli
appeared either below or above fixation (probability = 0.5). The participants’
task was to indicate whether they appeared above or below fixation by press-
ing the appropriate key (for similar procedure, see ref. 75). Participants were
instructed to respond as quickly as they could. The time between the start of
each trial and the participant's response (reaction time) was measured. The
stimuli were displayed in interchangeable blocks of either faces or scrambles,
and the order of blocks was counterbalanced between participants. Each par-
ticipant saw six blocks of faces and six blocks of scrambles. The final design
being a within-subject 2 (face: Muslim/Jewish) x 2 (image type: regular/scram-
ble). Only data from trials in which the response was correct were included in
the analysis (92.66 and 93.90% of trials in Experiments 4A and 4B, respec-
tively); in addition, trials on which the reaction time deviated from the partici-
pant’s mean reaction time by more than three SDs were discarded from
analysis (2.1 and 2.2% in Experiments 4A and 4B, respectively). Finally, the
data from participants who responded correctly on less than 90% of the trials
(13 participants in each of Experiments 4A and 4B, respectively) as well as par-
ticipants whose average reaction time deviated from the group mean by
more than three SDs (0 and 1 participant in Experiments 4A and 4B, respec-
tively) were excluded from analysis (72). At the end of the experiment, partici-
pants completed explicit and implicit measures testing their attitudes toward
Muslims and Jews (see S/ Appendix for an elaboration on this).

Experiment 5. Identically to Experiment 2, the participants (n = 100, all White
Americans, recruited through Prolific, 62% female, mean age 34.39) in this
experiment viewed matrices of Black American and White American faces and
were asked to estimate the overall prevalence of Black American and White
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American faces from memory after viewing all images. Participants were
randomly assigned to one of two conditions—the Black American minority
condition and the White American minority condition. In the Black American
minority condition, 25% of the faces were Black American, while the other
75% were White American (matrices had either 10, 20, 30, or 40% Black
American faces with equal probability). The White American minority condi-
tion was the mirror image; 25% White American faces and 75% Black Ameri-
can faces (matrices had either 60, 70, 80, or 90% Black American faces with
equal probability). After viewing all images, participants were asked to esti-
mate the overall percentage of the minority group, the majority group, and
answer the social attitudes questionnaire used in previous experiments.

Experiment 6. In experiment 6, 100 participants, all based in the United States
(85.3% female, mean age 34.31), were recruited through Prolific. Each partici-
pant completed two within-participant conditions. In the experiential condi-
tion, the participants were instructed that they would see the faces of all the
students in one college program and then viewed 20 matrices with 100 faces
in each matrix. The matrices paradigm was identical to that of Experiment 2,
except with a 5% overall prevalence of Black American faces (half the matrices
included 4% Black American face, the other half 6%). After viewing all matri-
ces, the participants were asked to estimate the prevalence of Black American
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