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The present research assesses potential correlates of discriminatory police behavior, comparing police and
civilian participants in a first person shooter task (FPST) as well as on various self-report measures of intergroup
contact, intergroup attitudes, and ideological beliefs in three preregistered studies. Study 1 (N = 330), using a
FPST with a short response window (630 ms), did not observe shooter biases in reaction times, error rates and
signal detection parameters in neither police nor civilian participants. Study 2a (N = 290), using a longer
response window (850 ms), observed a shooter bias in reaction times, error rates, and response criterion in both
civilian and police participants. These shooter biases were largely driven by faster reactions, fewer errors, and
more liberal shoot decisions for armed Arab (vs. White) targets. Study 2b (N = 191; 850 ms response window)
closely replicated shooter biases in reaction times, error rates, and response criterion in a sample of civilian
online participants. Across studies, we observed similar results in the shooter task for police and civilian samples.
Furthermore, both police and civilian participants expressed anti-Muslim and anti-Arab attitudes across a variety
of self-report measures. However, compared to civilians, police participants reported higher levels of anti-Muslim
attitudes on some measures as well as higher levels of social dominance orientation, which might pose additional
risk factors for discriminatory behavior. Lastly, while we observed reliable individual differences in self-reported
intergroup attitudes, ideologies, and intergroup contact, none of these characteristics correlated with shooter
biases.

1. Introduction that reflect perceptions of members of stigmatized groups as

threatening.

In 2020, incidents of police violence in the US sparked worldwide
protests against police brutality (Cave et al., 2020). While protesters in
many countries went to the streets in solidarity with the Black Lives
Matter movement in the United States, some protests were also moti-
vated by police misconduct and violence in protesters' own countries. In
Germany, both protests and local incidents of police misconduct have
stirred debates around the need to address stereotyping and systemic
biases among police (Bennhold, 2020; Safronova, 2020). The present
research addresses such issues by examining threat-related behavioral
biases among German police and civilian samples. More specifically, we
examined whether and to what extent police display behavioral biases

The present research focused on threat-related behavioral biases
regarding people perceived as “Arab” or “Muslim.” In Germany, Arabs
and Muslims face discrimination in various life domains (e.g., regarding
housing, job market, and the economy, Blommaert et al., 2014; Derous
et al., 2012; Koopmans et al., 2019; Mazziotta et al., 2015; Tjaden et al.,
2018; Weichselbaumer, 2016). The terms “Arab” and “Muslim” are often
used interchangeably in German media portrayals and public discourse
(e.g., Shooman, 2012), and thus perceptions of both groups seem closely
linked. Media depictions of Arabs and Muslims are mostly negative (e.g.,
Wigger, 2019), and focus on issues around safety threats and perceptions
of cultural differences to mainstream society (Stiirmer et al., 2019).
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Moreover, media framings of recent critical events” in Germany seem to
have increased societal radicalization against Arabs, Muslims, and im-
migrants more generally (Stiirmer et al., 2019). Such stigmatization of
Arabs and Muslims is also reflected in public opinion and widespread
negative attitudes towards these groups. For years, representative sur-
veys have documented substantial levels of self-reported prejudice to-
wards Muslims and support for anti-Muslim rhetoric (Decker et al.,
2016; Savelkoul et al., 2012; Zick et al., 2016; Zick et al., 2019; Zick &
Kiipper, 2021). Further research suggests that people associate Arabs
and Muslims mainly with concepts of danger and threat. In one study,
German participants expected Muslims to be more aggressive and more
sympathetic to terrorist acts than Christians (Fischer et al., 2007).
Furthermore, people prompted to think of Muslims (compared to the
broader category of “strangers™) reported higher levels of cultural and
safety threats (Spruyt & van der Noll, 2016). Taken together, current
societal debates and mass media often represent Muslims and Arabs as
culturally different, threatening, and dangerous. Because law enforce-
ment institutions are immersed in this culture and police officers are
socialized within the same cultural context as civilians, they are as likely
as other actors in society to be affected by such negative sentiment and
stereotypical representations, which may result in biased behavioral
tendencies towards these social groups.

To this day, empirical field data on stereotyping and prejudice
among German police is scarce (Kemme et al., 2020). Moreover, German
police do not routinely document ethnicity data of the citizens they
interact with (e.g., during traffic stops), which complicates assessments
of biased decision-making among police. Due to this lack of data, it re-
mains an open question whether and to what extent German police act
biased towards members of stigmatized racialized groups. To address
these gaps in the literature, we investigated threat-related behavioral
biases in two cohorts of police students. More specifically, we employed
a first-person shooter task to study spontaneous threat-related behav-
ioral tendencies towards Arab men.

1.1. The shooter bias

In the early 2000s, high-profile incidents of police shootings of un-
armed Black people in the US stimulated research examining whether
people display biased behavior towards Black (vs. White) people during
split-second decisions. Many of these studies have employed a first-
person shooter task (FPST, Correll et al., 2002) to investigate threat-
related behavioral biases. In the FPST, participants see images of
armed or unarmed Black and White target individuals. Participants use a
key-press to “shoot” targets carrying guns, but to “not shoot” targets
carrying harmless objects. A robust finding of many of these studies is
that participants are faster and make fewer errors on stereotype-
congruent trials: For example, participants more quickly respond to
guns in the hands of Black (vs. White) targets, but more slowly respond
to harmless objects in the hands of Black (vs. White) targets. Similarly,
participants more often commit errors responding to unarmed Black (vs.
White) targets (and thus erroneously press “shoot”), and commit more
errors responding to armed White (vs. Black) targets (and thus errone-
ously press “not-shoot”, for a meta-analysis see Mekawi & Bresin, 2015).

Correll et al. (2002) argued that these shooter biases likely result
from cultural stereotypes associating Black men in the US with threat. In
split-second decisions, such cultural stereotypes are assumed to influ-
ence perception, interpretation, decision-making, and behavioral re-
sponses (Correll et al., 2002, 2016). In the FPST, these biases can be
exhibited in different outcome variables: Broadly, shooter biases can be

2 Critical events are historical incidents with the potential to alter public
opinion regarding other, more general political issues (e.g., immigration). For
example, the Cologne New Year's Eve 2016/17—after which men perceived as
“Arabs” and “North Africans” were suspected of sexual assaults—substantially
shifted public opinion on issues regarding immigration (Stiirmer et al., 2019).
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observed in reaction times and in errors, with faster responses and fewer
errors in stereotype-congruent trials compared to stereotype-
incongruent trials. Furthermore, drawing on signal detection theory
(Green & Swets, 1966), more fine-grained analyses of errors allow dis-
entangling the degree to which participants are able to distinguish be-
tween armed and unarmed targets (i.e., sensitivity parameter d’) from
the degree to which participants set a lenient versus strict decision cri-
terion to shoot (i.e, response criterion). These general patterns of effects
are not always observed across all potential outcomes in the FPST and
are also moderated by various contextual and methodological factors, as
we will discuss in the next sections.

1.2. Shooter biases among police versus civilians

To date, most research on the shooter bias has relied on student and
community samples. Only few studies have investigated police officers'
racial bias in shoot decisions towards Black and White individuals, and
these studies have reported mixed findings. Some studies with police
officers observed shooter biases in reaction times. In a seminal study by
Correll et al. (2007), police officers displayed a shooter bias in reaction
times, responding more slowly to White targets holding guns and more
slowly to Black targets holding harmless objects. This shooter bias
among police officers was of the same magnitude as the shooter bias in a
comparison sample of civilians (for other studies with police officers that
observed shooter biases in reaction times, see Akinola & Mendes, 2012;
Lima et al., 2018; Sadler et al., 2012).

Studies also examined shooter biases in errors (e.g., incorrectly
shooting unarmed targets). For example, signal detection analyses in the
above mentioned study by Correll and colleagues (2007) suggested that
participants set a more lenient response criterion (i.e., a lower
threshold) in their decision to shoot at Black targets compared to White
targets. Although the shooter bias in the response criterion did not differ
significantly between police and civilian samples, the effect was
numerically less pronounced among police officers than among civilians
(Correll et al., 2007). In a second study, again comparing police officers
and civilians, the researchers did not replicate their previous findings.
They observed that only civilians set a more lenient response criterion in
their decision to shoot at Black targets compared to White targets; in
contrast, police officers did not display a shooter bias in the response
criterion (Correll et al., 2007; see also Ma et al., 2013). Another study by
Sim and colleagues (2013) compared FPST performance between special
unit officers, patrol officers, and civilians. Compared to both patrol of-
ficers and civilians, special unit officers set a more lenient response
criterion in their decision to shoot at Black compared to White targets,
indicating higher levels of racial bias (Sim et al., 2013).

Thus, while several studies provide evidence for shooter biases of
police officers, the evidence appears inconsistent with regard to the
outcome variables in which the biases occur. This inconsistency is also
evident in studies that demonstrated shooter bias effects only in initial
task trials but not in later trials (e.g., Plant et al., 2005; Plant & Peruche,
2005), studies which did not demonstrate racial bias among police of-
ficers in any outcome variable (Cox et al., 2014), or studies which
observed reversed biases, apparently “favoring Black suspects” (James
et al., 2013, p. 189, Experiment 3; James et al., 2016). Taken together,
previous lab research suggests mixed findings. Some studies observed
shooter biases only in reaction times, other studies observed shooter
biases in errors, and yet other studies observed no or reversed shooter
biases.

Two further limitations in the literature are worth mentioning. First,
most studies conducted with actual police officers relied on rather small
sample sizes, limiting the generalizability of each single result (see meta-
analysis Mekawi & Bresin, 2015, Table 2, p. 124). The relatively low
participation of police officers in studies on the shooter bias is particu-
larly striking given increased public and scientific interest in racial bias
among police. Second, almost all of the reviewed studies with police
participants have been conducted in the US and to our knowledge there
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is only one study from a different societal context than the US, con-
ducted with Brazilian military police officers (Lima et al., 2018). It is
thus an open question to what extent previous research in the United
States is poised to answer questions about shooter biases among police
officers more generally. The question whether shooter bias findings
generalize to policing outside the United States is particularly relevant
given that police training and police work might differ between societies
and because of evidence suggesting that shooter biases are moderated by
regional differences in gun legislation (Mekawi & Bresin, 2015). Thus,
societal context might matter for shooter biases. Together, these limi-
tations call for more research investigating threat-related behavioral
biases among police officers, ideally from diverse societal contexts.

1.3. Potential correlates of the shooter bias

To examine potential correlates of the shooter bias, previous
research has focused on self-report measures of intergroup attitudes to
examine their association with participants' performance in the FPST.
For example, a study with undergraduate participants indicated that
shooter biases in the FPST were moderately related to knowledge of
cultural stereotypes, but were unrelated to personal beliefs (Correll
et al., 2002, Study 3). Another study with police officers and civilians
(Correll et al., 2007) observed that personal (threat-related) beliefs
about social groups correlated with shooter biases among civilians, but
no such correlations were observed among police officers. In this study,
the endorsement of cultural stereotypes was uncorrelated with shooter
biases among both police officers and civilians. Lastly, a meta-analysis
observed only very small correlations between cultural stereotypes,
personal beliefs, and shooter biases (Mekawi & Bresin, 2015). Together,
these findings leave open whether or to what extent individual differ-
ences in the knowledge or endorsement of stereotypes relate to the
shooter bias.

Scholars have also pointed to other psychological correlates of police
behavior, such as intergroup contact, dehumanization, and distinct
intergroup ideologies. Intergroup contact—particularly interactions that
are perceived, interpreted, or remembered negatively—may be one
contributing factor to discriminatory police behavior (Dhont et al.,
2010). Similarly, in Mewaki and Bresin's meta-analysis (2015) inter-
group contact was positively related to the shooter bias, with more
contact with Black people being associated with larger effects. Dehu-
manizing attitudes—perceptions of African Americans as less human-
—have been linked to police officers' histories of violence against Black
children and youths (e.g., Goff et al., 2014; see also Hall et al., 2016).
Another potentially important correlate of police officer behavior is
social dominance orientation (SDO, Sidanius & Pratto, 1999), an inter-
group ideology reflecting individual preferences for social hierarchy and
inequality. Previous research has linked higher levels of SDO to
discriminatory behavior (Sidanius & Pratto, 1999) and to police officers'
use of force (Swencionis et al., 2021). Moreover, higher levels of SDO
may go hand in hand with convictions that some groups deserve harsher
punishment (Sidanius et al., 2006), which may ultimately lead to more
lenient shoot decisions towards members of stigmatized groups. To our
knowledge, however, links between SDO and shooter biases have not
previously been investigated. Taken together, measures of intergroup
contact experiences, dehumanizing attitudes and SDO may also provide
explanations for the occurrence of shooter biases among police officers.

1.4. The present research

The main aim of the present research was to investigate whether
German police and civilian samples display similar threat-related
behavioral biases towards Arab men, who are associated with threat
stereotypes in many European societies (see Essien et al., 2017). Across
three studies, we recruited police officers from a German police acad-
emy (Study 1 and 2a) and three civilian samples (Study 1, 2a, and 2b),
who completed a FPST. Another aim of the present research was to
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investigate whether the magnitude of shooter biases was related to
interindividual differences. Therefore, Studies 1 and 2a included ques-
tionnaires assessing stereotype endorsement, dehumanization, social
dominance orientation, intergroup attitudes, and measures of inter-
group contact. Preregistrations for all studies can be accessed via the
Open Science Framework (OSF; Study 1: https://osf.io/n68kp Study 2a:
https://osf.io/sfb7t Study 2b: https://osf.io/e3yb5). We report how we
determined our sample sizes, all data exclusions, all manipulations, and
all measures in the study and indicate any deviations from the prereg-
istered method or analysis plan.®

2. Study 1

Study 1 had four aims. First, we investigated whether German police
participants displayed shooter biases towards Arab individuals. We hy-
pothesized that shooter biases among police participants would manifest
in signal detection parameters (i.e., lower response criterion c for Arab
targets than for White targets) and in reaction times (i.e., faster reactions
for armed Arab targets compared to armed White targets, but slower
reactions for unarmed Arab targets compared to unarmed White tar-
gets). The FPST in Study 1 limited participants' time to respond by using
a restrictive response time window (630 ms; see also Mekawi & Bresin,
2015). The second goal was to test whether the magnitude of the shooter
bias differed between police and civilian participants. Based on previous
mixed findings regarding differences between police and civilians
(Correll et al., 2007; Sim et al., 2013), we formulated a non-directional
hypothesis that shooter biases would differ between police and civilian
participants. Third, we investigated interindividual differences. Specif-
ically, we hypothesized that the shooter bias would correlate positively
with individual endorsement of threat-related stereotypes of Arabs (e.g.,
dangerous, threatening), but not with the endorsement of negative but
threat-unrelated (e.g., unfamiliar), warmth-related (e.g., likable), or
competence-related (e.g., competitive) stereotypes. Lastly, we hypoth-
esized a positive correlation between the shooter bias and a measure of
blatant dehumanization.

2.1. Method

2.1.1. Participants

The police sample was recruited at a police academy in Hamburg,
Germany, in 2016. We aimed at recruiting the maximum number of
participants available in a given cohort of police students at the police
academy. As a comparison group, we also recruited a civilian sample. A
sample size of n = 100 civilians was estimated to provide enough test
power with 1-1- = 0.8, a = 0.05 to detect a minimum effect size of r =
0.11 for the comparison of shooter biases between both samples (as
calculated from Correll et al., 2007). The final total sample size was N =
330.

The sample consisted of n = 230 police participants (Mage = 26.80;
SD,ge = 5.64; 107 female; 121 male; 2 not specified) with on-the-job
experience (n = 95; 41 %) and without on-the-job experience (n =
135; 59 %). Ninety-five percent of police participants reported their
ethnic-cultural background to be German, 5 % reported a different
ethnic-cultural background. Furthermore, the sample consisted of n =

3 Al analyses were conducted in R (Version 4.2.0; R Core Team, 2022) and
the R-packages citr (Version 0.3.2; Aust, 2019), corx (Version 1.0.6.1; Con-
igrave, 2020), cowplot (Version 1.1.1; Wilke, 2020), effsize (Version 0.8.1;
Torchiano, 2020), ez (Version 4.4.0; Lawrence, 2016), jtools (Version 2.2.0;
Long, 2022), ImerTest (Version 3.1.3; Kuznetsova et al., 2017), MBESS (Version
4.9.1; Kelley, 2022), papaja (Version 0.1.1; Aust & Barth, 2022), psych (Mack-
enzie & Dudschig, 2022; Version 2.2.5; Revelle, 2022), psychReport (Version
3.0.2; Mackenzie & Dudschig, 2022), Rmisc (Version 1.5.1; Hope, 2022), rstatix
(Version 0.7.1; Kassambara, 2022), sjPlot (Version 2.8.11; Liidecke, 2022), and
tidyverse (Version 1.3.1; Wickham et al., 2019).
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100 civilian participants (Mage = 29.35; SDage = 10.11; 65 female; 35
male; 82 % reported their ethnic-cultural background to be German; 18
% reported a different ethnic-cultural background). Based on preregis-
tered exclusion criteria, data of three participants in the police sample
were excluded from data analysis (one performed below chance level in
the FSPT and two did not complete the FPST). Data of one participant in
the civilian sample was excluded due to excessive non-responses (96 %
of trials) in the FPST.

2.1.2. Data collection procedure

2.1.2.1. Police sample. Police participants were recruited in a police
academy. Data collection took place in classrooms of the police academy
and participants were tested in groups of up to 15. A White female
experimenter provided initial instructions and was supported during
testing by two White experimenters (one male, one female). Participants
were informed that study participation was voluntary; could be canceled
at any time; and individual data could be deleted upon request. After
providing initial consent, participants started with the FPST. Partici-
pants then completed the following self-report measures in a fixed order:
intergroup contact, stereotype endorsement, attitudes, blatant dehu-
manization, and demographic questions. Completing the study took
approximately 30 min. After each experimental session, participants
were invited to attend a lecture, in which they were informed about the
aim of the study and were fully debriefed. There was no payment for
study participation.

2.1.2.2. Civilian sample. The civilian sample consisted of teachers
recruited at a school in Hamburg, Germany, and university students
from Universitat Hamburg, Germany. Data collection took place in a
school building in groups of up to 15 teachers or in a computer lab on
university campus. A White male experimenter provided instructions.
Data collection procedures were identical to the police sample except
that civilian participants were debriefed in written form. Participants
were reimbursed with 5 Euros.

2.1.3. Measures

2.1.3.1. FPST. The procedure of the FPST was identical to the version
used by Correll et al. (2002, Study 1) with the following modifications:
First, we adapted stimulus materials used by Correll et al. (2002) but
altered the skin tone of the targets and replaced heads of Black targets
with Arab portraits gathered via Google Image search (see Essien et al.,
2017). The resulting Arab and White targets were rated for proto-
typicality and perceived threat in two separate online pilot studies (see
Supplement for pilot studies and analysis of prototypicality effects on
responses in the FPST). Second, the FPST included 20 practice trials and
120 test trials. Targets in test trials were randomly drawn from a pool of
160 targets: 40 armed White male targets; 40 armed Arab male targets;
40 unarmed White male targets; and 40 unarmed Arab male targets.
Third, the timeout window was set to 630 ms (see 2007). The FPST was
run using Inquisit 4 (2014) software, based on the code from Correll
et al. (2002) provided by the Millisecond Test Library.

2.1.3.2. Intergroup contact measure. As a measure of private everyday
contact with Muslims, participants rated their agreement with six
statements (e.g., “I know lots of Muslims.” “I live or have lived in an area
in which inhabitants are predominantly Muslims”; adapted from Han-
cock & Rhodes, 2008) on a scale from 1 (do not agree at all) to 6
(completely agree). Cronbach's a for private intergroup contact was
0.83. Using the same six-point scale, police officers with on-the-job
experience also rated their amount of contact with Muslims during po-
lice work. Specifically, police officers rated their agreement with six
statements (e.g., ,,On the job, I frequently interact with Muslims®).
Cronbach's a for work-related intergroup contact was 0.77.
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2.1.3.3. Stereotypes. We included a measure of stereotype endorsement
based on trait ratings typically assigned to Muslim men (see Ciftci, 2012;
Foroutan, 2012; Miiller, 2005), which were either related to threat
(aggressive, considerate, criminal, dangerous, extremist, fanatic, harmless,
law-abiding, not dangerous, peaceful, perpetrator, terrorist, threatening, vi-
olent), unrelated to threat (anti-sexist, civilized, contributing, undemocratic,
unfamiliar, tolerant, traditional), related to warmth (good-natured, like-
able, warm), or related to competence (competent, competitive,
independent).

Traits were presented one at a time in individually randomized se-
quences.” In a first rating block, participants estimated the percentage of
German men possessing each trait on a slider from 1 to 100 (Cronbach's
as: related to threat = 0.87; unrelated to threat = 0.58; warmth = 0.73;
competence = 0.60). In a second rating block, traits were presented
again, and participants estimated the percentage of Muslim men pos-
sessing each trait using the same slider (Cronbach's as: related to threat
= 0.96; unrelated to threat = 0.77; warmth = 0.84; competence = 0.59).

2.1.3.4. Attitudes towards Islam. As a measure of attitudes towards
Islam, participants reported their agreement with five statements (e.g.,
“Islam fits in German society”) from Breyer and Danner (2015) on a
scale ranging from 1 (do not agree at all) to 7 (completely agree). Three
items measured positive attitudes and three items measured negative
attitudes (one item is used by both scales). Cronbach's « for positive and
negative attitudes towards Islam were 0.74 and 0.73, respectively.

2.1.3.5. Dehumanization. Participants completed a measure of blatant
dehumanization (Kteily et al., 2015), in which they used sliders (ranging
from O to 100) below a graphic depiction of human evolution to rate
how human-like they perceived Muslims, Germans, and four other social
groups—Americans, Greeks, Christians, and Europeans—included as
distractors.

2.1.3.6. Additional variables. Participants also reported whether they
had previously completed the FPST. Also, for the purpose of a separate
publication (Kemme et al., 2020), we asked police students about their
years of professional experience, current mission type, city districts of
current and previous departments (for the past 10 years), and hours of
firearms training.

2.1.3.7. Demographics. We assessed demographic information about
age, gender, native language(s), nationality, and ethnicity.

2.1.4. Design

The FPST followed a 2 (Sample: police vs. civilian) by 2 (Object Type:
gun vs. no-gun) by 2 (Target Ethnicity: White vs. Arab) quasi-
experimental design with repeated measures on the last two factors.
Dependent variables of the FPST are reaction times and response accu-
racies. Based on a programming error and thus deviating from the pre-
registered procedure, the ratio of armed versus unarmed and Arab
versus White targets in the FPST varied between participants (with a
minimum of 23 trials and a maximum of 37 trials in each target category
combination, always adding up to a total of 120 test trials).

2.2. Results

2.2.1. Shooter bias
To analyze shooter biases for police versus civilian samples in reac-
tion times of correct responses and in errors, we conducted preregistered

# Due to a programming error some traits were repeatedly presented, while
other traits were not presented to the first thirteen participants in the police
sample. Stereotype data from these participants were excluded from data
analysis.



M. Stelter et al.

2 (Object Type: gun vs. no-gun) by 2 (Target Ethnicity: Arab vs. White)
by 2 (Participant Group: police vs. civilians) mixed-ANOVAs with
repeated-measures on the first two factors. To analyze shooter biases for
police versus civilian samples in signal detection parameters, we con-
ducted preregistered 2 (Target Ethnicity: Arab vs. White) by 2 (Partici-
pant Group: police vs. civilians) mixed ANOVAs with repeated-measures
on the first factor. We first report overall shooter bias effects. Next, we
report whether shooter biases differ between police and civilian par-
ticipants. Additionally, we report general differences between police
and civilian participants' responses in the shooter task (if there were
any). Descriptive statistics are reported in Table 1 and complete ANOVA
results are reported in Table 2. Additional mixed-effects model analyses
are reported in the Supplement.

2.2.1.1. Reaction times. There was no significant interaction between
Object Type and Target Ethnicity on reaction times in the shooter task
(see Table 2), indicating no shooter bias. Furthermore, the three-way
interaction between Participant Group, Object Type, and Target
Ethnicity was not significant, indicating that neither participant group
displayed shooter biases.

2.2.1.2. Errors. There was no shooter bias in errors, as implied by the
non-significant interaction between Object Type and Target Ethnicity
(see Table 2). Also, there was no interaction between Participant Group,
Object type, and Target Ethnicity, indicating that neither police nor
civilian participants displayed shooter biases in errors. Overall, police
participants made fewer errors (M = 0.30, SD = 0.16) than civilian
participants (M = 0.35, SD = 0.19; see Table 2).

2.2.1.3. Signal detection parameters. We used signal detection theory
(Green & Swets, 1966) to distinguish between effects in response ac-
curacy and response bias. We classified responses in the FPST as hits
(shoot decisions for armed targets), misses (no-shoot decisions for armed
targets), correct rejections (no-shoot decisions for unarmed targets), and
false alarms (shoot decisions for unarmed targets). This allows calcula-
tion of the sensitivity parameter d’ (2gits — ZFalse Alarms), indicating par-
ticipants' ability to distinguish between guns and harmless objects. This
also allows calculation of response criterion ¢ (—0.5 * [2hits + ZFalse
Alarms]), indicating participants' tendency to shoot. Hit rates of 1 or false
alarm rates of 0 were adjusted following the procedure described by
Macmillan and Creelman (2004).

There was no difference in response criterion c for Arab (M = —0.16,
SD = 0.32) versus White targets (M = —0.14, SD = 0.31; see Table 2).
Also, there was no interaction between Participant Group and Target
Ethnicity, indicating that police and civilian participants did not differ in
their response criteria to Arab versus White targets (see Fig. 1).

Sensitivity d’ was generally higher for Arab targets (M = 2.15, SD =
0.87) than for White targets (M = 1.97, SD = 0.81; see Table 2). There
was no interaction between Participant Group and Target Ethnicity,
indicating that police and civilian participants displayed equally high
levels of sensitivity for Arab versus White targets. Overall, police par-
ticipants (M = 2.14, SD = 0.82) displayed a higher sensitivity than
civilian participants (M = 1.87, SD = 0.88), indicating that the police
sample was better at distinguishing between armed and unarmed targets
(see Table 2).
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Table 2
ANOVAs of reaction times, errors, and signal detection parameters in the FPST
for civilians and police (Study 1).

Effect df, dfy F P 2 90 % CI
Reaction times
(Intercept) 1 328 137,036.14  <0.01**  1.00  [1.00,
1.00]
Participant Group 1 328 0.09 0.76 0.00 [0.00,
0.01]
Object Type 1 328 1068.96  <0.01**  0.77  [0.73,
0.79]
Target Ethnicity 1 328 0.01 0.93 0.00 [0.00,
0.00]
Participant Groupx 1 328 2.61 0.11 0.01 [0.00,
Object Type 0.03]
Participant Groupx 1 328 1.54 0.22 0.00 [0.00,
Target Ethnicity 0.02]
Object Type x 1 328 0.78 0.38 0.00  [0.00,
Target Ethnicity 0.02]
Participant Group x 1 328 1.93 0.17 0.01 [0.00,
Object Type x 0.03]
Target Ethnicity
Errors
(Intercept) 1 328 2301.65  <0.01**  0.88  [0.86,
0.89]
Participant Group 1 328 10.67  <0.01** 0.03 [0.01,
0.07]
Object Type 1 328 374.84  <0.01**  0.53  [0.48,
0.58]
Target Ethnicity 1 328 27.03  <0.01**  0.08 [0.04,
0.13]
Participant Groupx 1 328 0.94 0.33 0.00 [0.00,
Object Type 0.02]
Participant Groupx 1 328 0.39 0.53 0.00 [0.00,
Target Ethnicity 0.02]
Object Type x 1 328 3.32 0.07 0.01 [0.00,
Target Ethnicity 0.04]
Participant Groupx 1 328 0.01 0.93 0.00 [0.00,
Object Type x 0.00]
Target Ethnicity
Response criterion ¢
(Intercept) 1 328 98.36 <0.01** 0.23 [0.17,
0.29]
Participant Group 1 328 2.74 0.10 0.01 [0.00,
0.03]
Target Ethnicity 1 1 328 0.14 0.71 0.00 [0.00,
0.01]
Participant Groupx 1 328 0.32 0.57 0.00 [0.00,
Target Ethnicity 0.01]
Sensitivity d’
(Intercept) 1 328 1902.73  <0.01**  0.85 [0.83,
0.87]
Participant Group 1 328 9.18  <0.01** 0.03 [0.01,
0.06]
Target Ethnicity 1 328 20.72  <0.01**  0.06  [0.02,
0.10]
Participant Groupx 1 328 0.09 0.76 0.00 [0.00,
Target Ethnicity 0.01]

*p < 0.05; ** p < 0.01

2.2.2. Self-report measures

Overall, participants associated more threat-related stereotypes with
Muslim men than with German men, t(316) = —4.32, p < .001, d, =
—0.24, 95 % CI [-0.36; —0.13]. Furthermore, participants associated
more negative (threat-unrelated) stereotypes with Muslim men than

Table 1
Descriptive statistics of reaction times, errors, and signal detection parameters in the FPST for civilians and police (Study 1).
Response time (ms) Errors d c

Group Ethnicity M Gun SD Gun M Object SD Object M Gun SD Gun M Object SD Object M SD M SD
Civilian Arab 496 67 543 61 0.24 0.13 0.43 0.19 1.96 0.90 -0.19 0.34
Civilian White 496 65 543 57 0.27 0.13 0.45 0.19 1.77 0.86 -0.19 0.32
Police Arab 493 63 545 58 0.20 0.12 0.38 0.16 2.23 0.85 -0.14 0.32
Police White 494 64 545 59 0.24 0.11 0.40 0.16 2.06 0.77 —0.12 0.31
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Fig. 1. Comparison of response criteria across police and civilian participants in Studies 1, 2a and 2b.

participants comparison of Arab versus White targets.

with German men, t(316) = —19.31, p < .001, d, = —1.34, 95 % CI
[-1.53; —1.15]. Muslim and German men were perceived as equally
warm, t(316) = —1.54, p 0.123, d = —0.10, 95 % CI [—0.22; 0.03], but
Muslim men were perceived as less competent than German men, t(316)
= 3.32, p 0.001, d, = 0.20, 95 % CI [0.08; 0.32]. Also, participants
perceived Muslims to be less evolved than Germans, t(598) = 5.07, p <
.001, d, = 0.38, 95 % CI [0.28; 0.471].

Group comparisons of self-report measures of police and civilian
participants are reported in Table 3. Police and civilian participants
reported similar levels of private contact with Muslims, similar levels of
stereotype endorsement, and similar levels of dehumanization. How-
ever, police participants reported significantly less negative stereotypes
about Germans and more negative attitudes towards Islam compared to
civilian participants.

2.2.3. Correlations between shooter bias and self-report measures

For preregistered correlation analyses, we calculated difference-
scores of reaction times (RT) and response criterion c as indices of the
shooter bias and of d’ according to the following formulas: (RTgun/Arab
target ~ RTno gun/White target) + (RTgun/Arab target - RTgun/White target), d'White
target — d'Arab targets CWhite target — CArab target- Similarly, we calculated four
separate indices for stereotype measures (threat-related, threat-
unrelated, warmth, competence), subtracting rating scores for Muslim
men from rating scores for German men. We additionally calculated a

Police Civilian

Error bars show standard errors of the mean for the within-

dehumanization index by subtracting the dehumanization score of
Muslims from the dehumanization score of Germans. Also, we added
exploratory analyses of the relation between intergroup contact and the
shooter bias. Correlations reported here are combined for police and
civilian participants. Separate correlations for each sample are reported
in the supplement (Tables S3 and S4). Results indicate that none of the
three shooter bias indices were related to any of the self-report measures
of stereotype endorsement, attitudes, dehumanization, and intergroup
contact (see Table 4).

2.3. Discussion

In studies using the FPST, researchers typically expect to observe
shooter biases in reaction times, errors, and signal detection parameters.
In the FPST in the present study, participants responded overall faster
and more accurately to armed targets than to unarmed targets. Contrary
to our hypotheses, reaction times and error rates for both participant
groups did not interact with target ethnicity. This indicates that neither
police nor civilian participants displayed shooter biases in reaction times
or error rates. In signal detection analyses, the response criterion did not
differ between Arab and White targets, indicating that there was no
shooter bias in response criterion. Taken together, police and civilian
participants showed (overall) similar behavior in the FPST and the
shooter bias to Arab versus White targets was less robust than expected

Table 3
Descriptive statistics for intergroup contact, stereotypes, attitudes towards Islam, and dehumanization in Study 1.
Police Civilian

Measure M SD M SD t df p d, 95 % CI
Contact private 3.16 0.98 3.32 1.20 1.31 328 0.19 0.16 [—0.08, 0.39]
Contact job 4.12 0.79 - - - - - - -
Threat stereotypes Germans 25.71 10.87 25.47 10.41 -0.19 315 0.85 -0.02 [-0.26, 0.21]
Threat stereotypes Muslims 29.69 16.24 28.72 20.35 —0.45 315 0.65 —0.05 [-0.29, 0.18]
Negative stereotypes Germans 34.43 9.70 37.49 10.41 2.56 315 0.01* 0.31 [0.07, 0.55]
Negative stereotypes Muslims 52.50 13.97 50.72 14.42 —1.04 315 0.30 —0.13 [-0.36, 0.11]
Warmth German 56.62 13.61 56.38 15.59 —0.14 315 0.89 —0.02 [-0.25, 0.22]
Warmth Muslims 57.94 17.74 58.66 19.47 0.32 315 0.75 0.04 [—-0.20, 0.28]
Competence Germans 60.92 13.12 59.90 13.25 —-0.64 315 0.52 —0.08 [-0.32, 0.16]
Competence Muslims 57.71 15.99 57.46 16.14 -0.13 315 0.90 —0.02 [-0.25, 0.22]
Islam (positive) 4.65 1.40 4.93 1.55 1.61 328 0.11 0.19 [—0.04, 0.43]
Islam (negative) 3.52 1.27 3.19 1.42 —-2.09 328 0.04* -0.25 [-0.49, —0.01]
Dehumanization Germans 90.90 14.61 88.93 17.11 -1.07 328 0.29 —0.13 [-0.36, 0.11]
Dehumanization Muslims 83.36 20.32 81.99 23.80 —0.53 328 0.59 —0.06 [-0.30, 0.17]

*p < 0.05; ** p < 0.01
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Table 4
Zero-order correlations between shooter bias and self-report measures.

1 1 2 3 4 5 6 7 8 9 10 11 M SD

1. d'White - d'Arab - -0.17 0.65

2. ¢ White - ¢ Arab -0.04 - 0.01 0.33

3. Reaction time —0.03 0.01 - 0.54 27.14
bias

4. Threat 0.04 -0.03 0.08 - -3.75 15.45
stereotypes

5. Negative 0.03 0.03 —0.03 0.66*** - —16.55 15.26
stereotypes

6. Warmth —0.03 0.00 —0.01 —0.66%** —0.59%** - —-1.62 18.71
stereotypes

7. Competence —-0.09 0.03 —0.04 —0.60%** —0.56%** 0.57%** - 2.97 15.91
stereotypes

8. Contact (privat) —0.03 0.09 0.04 0.22%** 0.30%** —0.30%** —0.14* - 3.21 1.05

9. Contact (job) —0.03 0.10 0.12 —0.36%** —0.38%** 0.34%*** 0.25* 0.14 - 4.12 0.79

10. —0.02 0.00 —0.02 —0.62%** —0.48%** 0.44%** 0.44%%* —0.24%%* 0.32%** - 7.36 16.53
Dehumanization

11. Islam 0.01 0.01 —0.02 —0.55%** —0.51%** 0.43%** 0.40%** —0.29%** 0.27** 0.47%** - 3.42 1.32
(negative)

12. Islam (positive) —0.01 —0.09 0.02 0.58%** 0.52%** —0.49%** —0.42%** 0.32%** —0.35%** —0.51%** —0.78%** 4.73 1.45

Reaction time bias indicates the magnitude if the interaction between Object Type and Target Ethnicity; Threat stereotypes, negative stereotypes, warmth stereotypes,
competence stereotypes, and dehumanization are computed as differences-scores subtracting scores for Muslim men from scores for German men.

*p < 0.05; ** p < 0.01; *** p < 0.001

based on the literature.

Police and civilian participants did not differ in their responses in
most self-reported measures: they displayed equal levels of private
contact with Muslims; positive attitudes towards Islam; dehumanization
of Muslims compared to Germans; and threat-related stereotypes. All
participants ascribed more threat-related stereotypes to Muslim men
than to German men. Similarly, all participants ascribed more compe-
tence to German than Muslim men, whereas German and Muslim men
were perceived as equally warm. The only observed difference between
police and civilians was regarding negative attitudes towards Islam and
negative stereotypes: Compared to civilian participants, police partici-
pants reported more negative attitudes towards Islam and ascribed less
negative stereotypes to German men. Taken together, police and civilian
participants displayed negative evaluations and threat-related associa-
tions of Arabs and Muslims.

We observed consistent interrelations between self-report measures
of stereotypes, intergroup contact, dehumanization, and attitudes to-
wards Islam (rs = 0.11 to 0.78). This finding suggests that there were
relatively robust interindividual differences in negative evaluations and
threat-related associations of Arabs and Muslims. However, contrary to
our hypotheses, none of these self-report measures correlated with
shooter biases, neither in the police nor in the civilian sample.

There are several reasons that may account for the absence of shooter
biases in Study 1. First, the short response window of 630 ms may have
been too restrictive, such that differences in reaction times could no
longer be detected. In the sense of a speed-accuracy tradeoff, this could
have shifted effects into error rates. In the present study, however, this
was not the case, with neither response latencies nor error rates
revealing a shooter bias. Whereas some previous studies have observed
shooter biases in errors under the same restricted response window (e.g.,
Correll et al., 2002, Study 2; Correll et al., 2011), others have not
(Correll et al., 2007, Study 2). Thus, we cannot be certain whether the
absence of a shooter bias in the present study might have been caused by
the restrictive response window. Second, it is possible that participants
were indeed unbiased in their responses in the FPST. Results of stereo-
type ratings and blatant dehumanization, however, clearly demonstrate
that participants showed anti-Arab and anti-Muslim attitudes, but these
appear not to have translated into response biases in the FPST. Third,
procedural characteristics, such as the variance of target prototypicality
and/or the unequal proportions of armed versus unarmed and Arab
versus White targets in the FPST may have affected the robustness of
overall effects in reaction times, errors, or signal detection parameters

and thus may account for the absence of a shooter bias in Study 1. We
addressed these methodological concerns in Studies 2a and b.

3. Study 2a

Study 2a used an altered FPST procedure with a less restrictive
response window of 850 ms (see Correll et al., 2007; Mekawi & Bresin,
2015) and presented only highly prototypical Arab and White targets.
The first aim of this study was to investigate whether police participants
would display shooter biases towards Arab targets in reaction times
when the procedure allows for more variability of reaction times. We
hypothesized that police participants would display a shooter bias, with
shorter reaction times for armed Arab (vs. White) targets, but longer
reaction times for unarmed Arab (vs. White) targets. We also hypothe-
sized that the magnitude of this shooter bias would not differ between
the police and civilian sample. Because of the relatively long response
time window in the FPST, we expected error rates to be lower and
variance in errors to be reduced. Consequently, we did not hypothesize
to observe shooter biases in errors or signal detection parameters.
Another aim of Study 2a was to investigate further potential relation-
ships between self-report measures and responses in the FPST. In addi-
tion to the measures employed in Study 1, we measured social
dominance orientation (SDO), added a more subtle measure of
perceived threat based on exemplar ratings, and probed participants on
their positive and negative contact experiences with Muslims.

3.1. Method

3.1.1. Participants

The police sample consisted of students at a police academy in
Hamburg, Germany, who had not participated in Study 1. We aimed at
recruiting the maximum number of participants available in a given
cohort of police students at the police academy. As a comparison group,
we also recruited a civilian sample. A sample size of n = 156 civilians
was estimated by a power analysis with 1-p = 0.8, @ = 0.05, an effect size
of d; = 0.2 for the comparison of reaction times for armed Arab vs.
armed White targets in a paired t-test. The final total sample size was N
= 290, consisting of n = 134 police participants (Mage = 25.94; SD,ge =
5.04; 58 female; 75 male; 1 not specified) with on-the-job experience (n
= 63; 47 %) and without on-the-job experience (n = 71; 53 %). Eighty-
nine percent of police participants reported their ethnic-cultural back-
ground to be German; 12 % reported a different ethnic-cultural
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background. Furthermore, the sample consisted of n = 156 civilian
participants (Mage = 30.88; SD,ge = 11.80; 87 female, 69 male; 120
reported their ethnic-cultural background to be German; 35 reported a
different ethnic-cultural background). One further participant in the
civilian sample was excluded due to using incorrect keys in the FPST.

3.1.2. Data collection procedure

Data were collected in 2017. The setting of data collection for the
police sample was identical to Study 1. Participants from the civilian
sample were recruited at a local Museum and via a job board at Uni-
versitdit Hamburg, Germany, and tested in groups. A White female
experimenter provided initial instructions. After providing consent,
participants started with the FPST. After the FPST, participants
completed the following measures in fixed order: A rating of Arab faces
for perceived threat, a measure of the amount of private contact with
Muslims (and an additional measure of on-the-job contact for police
participants), a measure of positive and negative contact with Muslims,
a stereotype measure, a measure of attitudes towards Islam, a scale
assessing social dominance orientation, a measure of blatant dehu-
manization, and a demographic questionnaire. The duration of the
experiment was approximately 30 min. After each experimental session,
police participants and participants in the museum attended a lecture in
which they were informed about the purpose of the study and were fully
debriefed; participants in the computer lab were debriefed in written
form. Police participants and participants in the museum were not payed
for participating in the study; participants in the computer lab were
reimbursed with course credit.

3.1.3. Measures

3.1.3.1. FPST. The experimental procedure of the FPST was identical to
Study 1 with the following modifications: (1) The FPST included 80 test
trials displaying 20 armed White male targets, 20 armed Arab male
targets, 20 unarmed White male targets, and 20 unarmed Arab male
targets. (2) Based on prototypicality ratings from a pilot study (see
Supplement), we selected ten White faces and ten Arab faces that ranked
highest in prototypicality. White and Black targets from the original
FPST (Correll et al., 2002) were then each modified by replacing their
faces with one of the selected White or Arab faces. As a result, we ob-
tained ten highly prototypical Arab and ten highly prototypical White
targets, each in two armed and two unarmed versions. (3) The response
window was set to 850 ms (Correll et al., 2002; Correll et al., 2007).

3.1.3.2. Threat rating. We included an exemplar-based measure of
threat stereotypes, in which participants rated portraits of 40 novel,
male individuals (20 Arab, 20 White) on a 7-point scale (1 = not at all
threatening; 7 = extremely threatening). Cronbach's a for Arab in-
dividuals = 0.95; Cronbach's a for White individuals = 0.92). Portraits
were retrieved from faces databases (Langner et al., 2010; van der
Schalk et al.,, 2011) and from a Google Image search using typical
German, Turkish, and Arabic male first names as search terms. Images
were presented one at a time and in random order.

3.1.3.3. Self-report measures. Participants reported the amount of con-
tact with Muslims in private life (Cronbach's a = 0.84) and while on the
job (Cronbach's @ = 0.79), using the same items as in Study 1. In addi-
tion, we added measures for positive (Cronbach's 0.86) and negative
intergroup contact (Cronbach's a = 0.87) via ten items, asking partici-
pants to rate the frequency of positive and negative experiences with
Muslims (Reimer et al., 2017). Next, participants rated threat-related
(Arab men: Cronbach's @ = 0.95; German men: Cronbach's @ = 0.89)
and negative stereotypes (Arab men: Cronbach's a = 0.75; German men:
Cronbach's @ = 0.63) of Arab and German men using the same items as in
Study 1. Different from Study 1, we excluded measures of warmth- and
competence-related stereotypes. Then, participants reported positive
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(Cronbach's @ = 0.74) and negative (Cronbach's @ = 0.67) attitudes to-
wards Islam. Next, we measured social dominance orientation, using the
SDO6 Scale (e.g., “Some groups of people are just more worthy than
others,” Pratto et al., 2006, Cronbach's @ = 0.89). Then, participants
completed the same dehumanization measure as used in Study 1. At the
end, participants provided demographic information about age, gender,
native language, nationality, and ethnicity.

3.1.4. Design

The FPST followed a 2 (Sample: police vs. civilian) by 2 (Object Type:
gun vs. no-gun) by 2 (Target Ethnicity: White vs. Arab) quasi-
experimental design with repeated measures on the last two factors.
Dependent variables of the FPST are reaction times and response
accuracies.

3.2. Results

3.2.1. Shooter bias

To analyze shooter biases for police versus civilian samples in reac-
tion times of correct responses and in errors, we conducted preregistered
2 (Object Type: gun vs. no-gun) by 2 (Target Ethnicity: Arab vs. White)
by 2 (Participant Group: police vs. civilians) mixed-ANOVAs with
repeated-measures on the first two factors. To analyze shooter biases for
police versus civilian samples in signal detection parameters, we con-
ducted preregistered 2 (Target Ethnicity: Arab vs. White) by 2 (Partici-
pant Group: police vs. civilians) mixed ANOVAs with repeated-measures
on the first factor. We first report overall shooter bias effects. Next, we
report whether shooter biases differ between police and civilian par-
ticipants. Additionally, we report overall differences between police and
civilian participants. Descriptive statistics are reported in Table 5 and
results of the ANOVAs are reported in Table 6. Additional mixed-effects
model analyses are reported in the Supplement.

3.2.1.1. Reaction times. We observed a shooter bias in reaction times as
indicated by an interaction between Object Type and Target Ethnicity
(see Table 6). Specifically, for armed targets, responses were faster for
Arab targets (M = 587 ms, SD = 43) than for White targets (M = 598 ms,
SD = 42), t(291) = —7.94, p < .001, dz = —0.46, 95 % CI [-0.59;
—0.34]. Similarly, for unarmed targets, responses were faster for Arab
targets (M = 664 ms, SD = 41) than for White targets (M = 666 ms, SD =
43), t(291) = —2.31, p = .021, dz = —0.14, 95 % CI [—0.25; —0.02], but
the difference was smaller than for armed targets (see Table 5). There
was no interaction between Participant Group, Object Type, and Target
Ethnicity, indicating that the shooter bias in reaction times did not differ
between police and civilian participants. Overall, police participants (M
=622 ms, SD = 52) responded faster than civilian participants (M = 635
ms, SD = 58).

3.2.1.2. Errors. We observed a shooter bias in errors, as indicated by an
interaction between Object Type and Target Ethnicity (see Table 6).
Follow-up t-tests showed that participants made fewer errors for armed
Arab targets (M = 0.06, SD = 0.09) compared to armed White targets (M
= 0.10, SD = 0.10), t(291) = —7.82, p < .001, dz = —0.46, 95 % CI
[-0.58; —0.34]. However, there was no difference in errors between
unarmed Arab (M = 0.11, SD = 0.12) and unarmed White targets (M =
0.11, SD = 0.13), t(291) = 1.21, p = .228, dz = 0.07, 95 % CI [-0.04;
0.19]. There was no interaction between Participant Group, Object
Type, and Target Ethnicity, indicating that the shooter bias in errors did
not differ between police and civilian participants. Overall, police par-
ticipants made fewer errors overall (M = 0.07, SD = 0.07) than civilian
participants (M = 0.12, SD = 0.13).

3.2.1.3. Signal detection parameters. The response criterion was overall
lower for Arab targets (M = —0.05, SD = 0.20) than White targets (M =
0.01, SD = 0.22), see Table 6. This indicates that participants were
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Table 5
Descriptive statistics of signal detection parameters and reaction times in the FPST for civilians and police (Study 2a).
Response time (ms) Errors d c
Group Ethnicity M Gun SD Gun M Object SD Object M Gun SD Gun M Object SD Object M SD M SD
Civilian Arab 590 93 666 78 0.08 0.10 0.14 0.13 3.15 0.65 —0.06 0.21
Civilian White 604 92 670 82 0.13 0.12 0.13 0.15 2.98 0.74 0.02 0.24
Police Arab 582 89 657 78 0.04 0.06 0.08 0.08 3.42 0.53 —0.04 0.19
Police White 589 91 658 80 0.07 0.06 0.08 0.08 3.33 0.55 0.01 0.20
police and civilian participants.
Table 6

ANOVAs of reaction times, errors, and signal detection parameters in the FPST
for civilians and police (Study 2a).

Effect df, dfs F P 0z 90 % CI
Reaction times
(Intercept) 1 290  83,780.81 <0.01** 1.00 [1.00,
1.00]
Participant Group 1 290 9.51 <0.01** 0.03 [0.01,
0.07]
Object Type 1 290 1492.15  <0.01**  0.84 [0.81,
0.86]
Target Ethnicity 1 290 55.60 <0.01**  0.16  [0.10,
0.22]
Participant Group x 1 290 0.00 0.98 0.00 [0.00,
Object Type 0.00]
Participant Group x 1 290 8.05 <0.01**  0.03  [0.00,
Target Ethnicity 0.06]
Object Type x Target 1 290 22.26 <0.01**  0.07 [0.03,
Ethnicity 0.12]
Participant Group x 1 290 1.43 0.23 0.00 [0.00,
Object Type x Target 0.03]
Ethnicity
Errors
(Intercept) 1 290 315.84 <0.01** 0.52 [0.46,
0.57]
Participant Group 1 290 23.29  <0.01**  0.07  [0.03,
0.13]
Object Type 1 290 46.28  <0.01**  0.14  [0.08,
0.20]
Target Ethnicity 1 290 1855  <0.01**  0.06  [0.02,
0.11]
Participant Group x 1 290 1.52 0.22 0.01 [0.00,
Object Type 0.03]
Participant Group x 1 290 2.05 0.15 0.01 [0.00,
Target Ethnicity 0.03]
Object Type x Target 1 290 35.37 <0.01**  0.11 [0.06,
Ethnicity 0.17]
Participant Group x 1 290 1.67 0.20 0.01 [0.00,
Object Type x Target 0.03]
Ethnicity
Response criterion ¢
(Intercept) 1 328 4.23 0.04 * 0.01 [0.00,
0.04]
Participant Group 1 328 0.01 0.91 0.00 [0.00,
0.00]
Target Ethnicity 1 328 13.64  <0.01**  0.04 [0.01,
0.09]
Participant Group x 1 328 0.61 0.44 0.00 [0.00,
Target Ethnicity 0.02]
Sensitivity d’
(Intercept) 1 328 9457.38 <0.01** 0.97 [0.97,
0.97]
Participant Group 1 328 21.36  <0.01**  0.07  [0.03,
0.12]
Target Ethnicity 1 328 14.53 <0.01** 0.05 [0.02,
0.09]
Participant Group x 1 328 1.27 0.26 0.00  [0.00,
Target Ethnicity 0.03]

*p < 0.05; ** p < 0.01

generally more lenient to press the “shoot” key for Arab targets
compared to White targets (see Fig. 1). There was no interaction be-
tween Participant Group and Target Ethnicity (see Table 6), indicating
that the shooter bias in the response criterion did not differ between

The sensitivity index d’ was higher for Arab targets (M = 3.27, SD =
0.61) than for White targets (M = 3.14, SD = 0.68), see Table 6, indi-
cating that participants were better able to distinguish armed from un-
armed Arab targets than armed from unarmed White targets. There was
no interaction between Participant Group and Target Ethnicity, indi-
cating that police and civilian participants did not differ in their rela-
tively higher sensitivity for Arab compared to White targets. Overall,
police participants (M = 3.37, SD = 0.54) displayed a higher sensitivity
d’ in distinguishing between armed and unarmed targets than civilian
participants (M = 3.07, SD = 0.70), see Table 6.

3.2.2. Self-report measures

Overall, participants associated more threat-related stereotypes with
Muslim men than with German men, t(289) = —4.91, p < .001, d, =
—0.29, 95 % CI [-0.41; —0.17] and participants associated more
negative (threat-unrelated) stereotypes with Muslim men than with
German men, t(289) = —19.64, p < .001, d; = —1.38, 95 % CI [-1.57;
—1.18]. Furthermore, participants perceived Muslims to be less evolved
than Germans, t(537) = 4.79, p < .001, d, = 0.37, 95 % CI [0.29; 0.46].

Police participants reported to have significantly more private con-
tact with Muslims than civilian participants (see Table 7). Furthermore,
police participants reported to have more negative contact with Muslims
than civilian participants. Also, police participants reported more
negative and less positive attitudes towards Islam than civilian partici-
pants. In addition, compared to civilian participants, police participants
attributed less negative stereotypes to Germans and perceived Germans
as more evolved. Lastly, police participants displayed higher levels of
SDO compared to civilian participants.

3.2.3. Correlations between shooter bias and self-report measures

Exploratory correlation analyses showed that shooter bias indices
were uncorrelated with any of the self-report measures (see Table 8).
Separate correlations for police and civilian participants are reported in
Tables S6 and S7 in the Supplement.

3.3. Discussion

Consistent with our hypothesis, we observed a significant shooter
bias in reaction times, with the difference between Arab and White
targets being more pronounced for armed targets and less pronounced
for unarmed targets. While police participants responded overall faster
than civilians, the magnitude of this shooter bias in reaction times did
not differ between police and civilians. Similarly, while police partici-
pants responded overall more accurately than civilians, both samples
displayed a shooter bias in errors of similar magnitude, reflected in their
tendency to make fewer errors for armed Arab (vs. White) targets.
Moreover, both samples displayed a more lenient response criterion to
Arab compared to White targets. This suggests that police and civilian
participants were less careful to avoid incorrect shoot decisions for Arab
(vs. White) targets, which reflects a shooter bias. These shooter biases in
errors and response criterion are consistent with previous findings (e.g.,
Correll et al.,, 2007), but they were not hypothesized in our
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Table 7
Descriptive statistics for intergroup contact, stereotypes, attitudes towards Islam, dehumanization, and SDO in Study 2a.
Police Civilian

Measure M SD M SD t df p d, 95 % CI
Contact private 3.48 1.11 3.18 1.11 —2.32 288 0.02* -0.27 [-0.51, —0.04]
Contact job 4.27 0.91 - - - - - - -
Positive contact 2.67 0.88 2.84 0.95 1.55 288 0.12 0.18 [-0.05, 0.42]
Negative contact 2.43 0.91 1.9 0.91 —4.94 288 < 0.01** —0.58 [-0.82, —0.34]
Threat stereotypes Germans 25.57 9.71 24.67 11.45 -0.71 288 0.48 —-0.08 [-0.32, 0.15]
Threat stereotypes Muslims 29.87 14.82 28.86 17.99 —0.51 288 0.61 —0.06 [-0.29, 0.17]
Negative stereotypes Germans 34.07 8.36 36.82 12.84 212 288 0.03* 0.25 [0.02, 0.48]
Negative stereotypes Muslims 53.26 13.19 53.18 15.13 —0.05 288 0.96 —0.01 [-0.24, 0.23]
Islam (positive) 4.44 1.49 4.95 1.5 2.87 288 < 0.01%* 0.34 [0.10, 0.57]
Islam (negative) 3.86 1.32 3.31 1.39 —3.43 288 < 0.01%* —0.40 [-0.64, —0.17]
Dehumanization Germans 91.67 11.8 87.24 22.05 —2.08 288 0.04* -0.25 [-0.48, —0.01]
Dehumanization Muslims 81.5 20.17 80.19 27.05 —0.46 288 0.65 —0.05 [-0.29, 0.18]
Threat rating White 3.48 0.95 3.42 1.15 —0.48 288 0.63 —0.06 [-0.29, 0.17]
Threat rating Arab 2.74 0.82 2.72 0.9 —-0.20 288 0.84 —0.02 [-0.26, 0.21]
SDO 2.68 0.84 2.29 0.98 —-3.60 288 < 0.01%* —0.42 [-0.66, —0.19]

*p < 0.05; ** p < 0.01

preregistration.”

Different from Study 1, police participants reported more private
contact with Muslims than civilian participants. Furthermore, while
police and civilian participants reported similar levels of positive con-
tact, police participants reported higher levels of negative contact with
Muslims. Comparisons of attitude measures showed that police partici-
pants reported more negative and less positive attitudes towards Islam
than civilian participants. Police and civilians did not differ in their
stereotype expressions: Both samples ascribed more threat-related and
more negative stereotypes to Muslim men than to German men. Simi-
larly, exemplar-based threat ratings showed that participants perceived
Arab faces as more threatening than White faces and this pattern did not
differ between police and civilians. Also, police and civilians reported
similar levels of dehumanization, with higher dehumanization of Mus-
lims compared to Germans. Finally, compared to civilians, police offi-
cers reported higher levels of social dominance orientation. As in Study
1, we observed intercorrelations between self-report measures, but none
of the measures correlated with shooter biases.

Taken together, different from Study 1, we observed consistent
shooter biases in the response criterion and reaction times and these
shooter biases were equally pronounced for police and civilians. As in
Study 1, responses in the FPST were unrelated to any of the self-report
measures.

4. Study 2b

The previous studies provide evidence that biased behavioral ten-
dencies towards stigmatized groups might be expressed to a similar
extent by both police and civilians. However, Studies 1 and 2a differ
with regard to the observed FPST findings. We observed no shooter bias
in Study 1, but robust shooter biases in Study 2a. To address this
inconsistency, we conducted an additional close replication of Study 2a
with civilian participants only. All methodological parameters of the
FPST (e.g., response time window; stimuli) were identical to Study 2a.
Because Study 2b focussed solely on the FPST, we did not include
additional self-report measures. Study 2b had three hypotheses. First, we

5 In the preregistration, we predicted that we would not observe effects in
errors or response criterion. These hypothesis formulations were based on the
assumption that using a longer response time window in the FPST would shift
effects from error rates into reaction times, comparable to a speed-accuracy
tradeoff (e.g., Payne & Correll, 2020). However, meta-analytic evidence by
Mekawi and Bresin (2015) suggests that this assumption is false. Specifically,
Mekawi et al. observed that changing the response time window affected
shooter biases in reaction times, but not in errors.
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hypothesized that participants would display a shooter bias in reaction
times, with faster reactions for armed Arab versus White targets, but
slower reactions for unarmed Arab versus White targets. Second, we
hypothesized that participants would make fewer errors for armed Arab
versus White targets, but more errors for unarmed Arab versus White
targets. Third, we hypothesized that the response criterion would be
lower for Arab than for White targets.

4.1. Method

4.1.1. Participants

We aimed at recruiting 216 civilian participants via the student
participant pool from a large German university and via social networks
(e.g., Facebook). The sample size was estimated by a power analysis
with 1- = 0.9, a = 0.05, for an effect size of d, = 0.2 for the comparison
of reaction times for armed Arab versus White targets in a paired t-test.
We recruited a total sample of N = 206 participants. Fifteen participants
were excluded from data analysis, because they did not complete the
FPST. The final sample included n = 191 participants (Mage = 32.90;
SDage = 10.71; 128 female; 51 male; 1 not specified; 154 reported their
ethnic-cultural background to be German; 24 reported a different ethnic-
cultural background and 2 did not report their ethnic-cultural
background).

4.1.2. Data collection procedure and measures

Data were collected in 2017. The experiment was conducted online
using the experimental software Inquisit Web. Participants first accessed
an online survey. Here, they were informed about (a) the length of the
study (approx. 20 to 25 min), (b) about having to download and install
the Inquisit Web Player, that (c) study participation was voluntary, (d)
anonymous, and that (e) participation could be canceled at any time.
Participants were then asked for their consent. Next, participants were
forwarded to the Inquisit Web page, which hosted the experiment. Here,
participants first downloaded and installed the Inquisit Web Player,
downloaded the experimental materials, and started the experiment.

The experiment started with the FPST, identical to the version from
Study 2a. After completing the FPST, participants were asked to guess
the study's aim and indicated whether they had previously completed a
similar task. Participants then completed a demographic questionnaire,
including the following questions in fixed order: Age, gender, handed-
ness, education, profession, German nationality, other nationality, and
ethnic-cultural background. After the demographic questionnaire, par-
ticipants were fully debriefed and thanked for their participation.
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Table 8

Zero-order correlations between shooter bias and self-report measures.
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4.2. Results

To analyze shooter biases in reaction times of correct responses and
in errors, we conducted preregistered 2 (Object Type: gun vs. no-gun) by
2 (Target Ethnicity: Arab vs. White) repeated-measures ANOVAs. To
analyze shooter biases in signal detection parameters, we conducted
paired t-tests. Descriptive statistics are reported in Table 9 and results of
ANOVAs are reported in Table 10. Additional mixed-effects model an-
alyses are reported in the Supplement.

4.2.1. Reaction times

Participants displayed a shooter bias in reaction times as indicated by
an interaction between Object Type and Target Ethnicity (see Table 10).
Specifically, follow-up t-tests showed that, for armed targets, responses
were faster for Arab targets than for White targets, t(190) = —5.85, p <
.001, dz = —0.42, 95 % CI [—0.57; —0.27]. For unarmed targets, there
was no difference between reaction times for Arab targets and White
targets, t(190) = 0.83, p = .405, dz = 0.06, 95 % CI [—0.08; 0.20].

4.2.2. Errors

Participants displayed a shooter bias in errors as indicated by an
interaction between Object Type and Target Ethnicity (see Table 10).
Follow-up t-tests show that, for armed targets, participants made fewer
errors for Arab targets than for White targets, t(190) = —9.07, p < .001,
dz = —0.66, 95 % CI [—0.81; —0.50]. For unarmed targets, there was no
difference in errors for Arab targets and White targets, t(190) = —1.83,p
=.069, dz = —0.13, 95 % CI [-0.27; 0.01].

4.2.3. Signal detection parameters

Results of a paired t-test showed that response bias ¢ was smaller for
Arab than for White targets, t(190) = —4.43, p < .001, dz = —0.32, 95 %
CI [-0.47; —0.17], which suggests that participants were less careful to
avoid incorrect shooting responses for Arab compared to White targets.
Furthermore, sensitivity d’ was higher for Arab compared to White
targets, t(190) = 7.56, p < .001, dz = 0.55, 95 % CI [0.39; 0.70], which
indicates that participants responded more accurately to Arab targets
than to White targets. Descriptive statistics are additionally reported in
Fig. 1.

4.3. Discussion

Consistent with our hypotheses and with results of Study 2a, we
observed that civilian participants displayed shooter biases in reaction
times, errors, and response criterion in the FPST. Shooter biases in re-
action times and errors were mainly driven by participants' faster re-
sponses to armed Arab (vs. White) targets, but not by their responses to
unarmed Arab (vs. White) targets. Similarly, participants displayed a
shooter bias in errors, which was mainly driven by fewer errors in
‘shoot’-responses to armed Arab (vs. White) targets, but not in their
responses to unarmed Arab (vs. White) targets. Lastly, and consistent
with our hypothesis, participants displayed a shooter bias in the
response criterion, reflected in their tendency to set a lower response
criterion for Arab (vs. White) targets. Taken together, findings from
Study 2b fully replicate results of the civilian sample in Study 2a, thus
increasing interpretability and generalizability of these findings.

5. General discussion

Three preregistered studies examined shooter biases among police
and civilian samples. In Study 1, using a shorter response window, we
did not observe shooter biases in reaction times, error rates, or response
criterion. In Study 2a, using a longer response window, we observed a
shooter bias in reaction times, error rates, and response criterion. Study
2b replicated findings from Study 2a in an online data collection.
Shooter biases in reaction times (Study 2a and 2b) were largely driven
by participants' faster reactions to armed Arab targets compared to
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Table 9
Descriptive statistics of reaction times, errors, and signal detection parameters in the FPST for civilian participants (Study 2b).
Reaction time (ms) Errors d c
Ethnicity M Gun SD Gun M Object SD Object M Gun SD Gun M Object SD Object M SD M SD
Arab 596 97 680 81 0.12 0.12 0.20 0.17 2.82 0.79 —0.08 0.25
White 609 98 677 83 0.19 0.12 0.21 0.16 2.46 0.72 0.02 0.28
Table 10 by spontaneous responding towards members of social groups.

ANOVA of reaction times, errors, and signal detection parameters in the FPST for
civilian participants (Study 2b).

Effect DFn  DFd F p 2 90 % CI
Reaction times
(Intercept) 1 190  39,34291  <0.01**  1.00 [0.99,
1.00]
Participant Group 1 190 1075.97 <0.01**  0.85 [0.82,
0.871
Target Ethnicity 1 190 18.19  <0.01**  0.09  [0.03,
0.16]
Participant Group 1 190 18.53 <0.01**  0.09 [0.00,
x Target Ethnicity 0.03]
Errors
(Intercept) 1 190 39,342.91 <0.01** 1.00 [0.99,
1.00]
Participant Group 1 190 1075.97  <0.01**  0.85 [0.82,
0.87]
Target Ethnicity 1 190 18.19 <0.01**  0.09 [0.03,
0.16]
Participant Group 1 190 18.53  <0.01**  0.09  [0.00,
x Target Ethnicity 0.03]

*p < 0.05; ** p < 0.01

armed White targets. Similarly, shooter biases in errors (Study 2a and
2b) were largely driven by fewer errors for armed Arab targets compared
to armed White targets. Lastly, we observed shooter biases in response
criterion (Study 2a and 2b), with a lower criterion for Arab compared to
White targets. Importantly, we observed similar effects across police and
civilian samples and across reaction times, errors, and response
criterion.

While shooter biases did not differ between both samples, police and
civilian responses in the FPST did differ systematically in two ways.
Overall, police participants tended to respond faster (Study 2a) and
more accurately (Study 1 and 2a) than civilian participants. This finding
is consistent with previous studies indicating that trained experts
perform better in the FPST (e.g., Correll et al., 2007).

In addition, we examined relationships between shooter biases and
self-reported individual differences. We observed consistent in-
terrelations among self-report measures of intergroup contact, stereo-
type endorsement, intergroup attitudes, dehumanization, and social
dominance orientation. These correlations indicate that participants
reliably differed in the extent to which they endorsed negative and
threat-related stereotypes and beliefs; perceived Muslims as less human;
and preferred social hierarchies and inequality. However, these indi-
vidual differences were not related to the shooter bias. These findings
fall in line with previous mixed findings regarding relationships between
shooter biases and measures of interindividual differences (Correll et al.,
2002; Correll et al., 2007; Mekawi & Bresin, 2015).

Several reasons might explain the absence of relationships between
the shooter bias and self-report measures. First, it is possible that there
are no reliable individual differences in shooter biases in the FPST.
Shooter biases may reflect cultural knowledge of associations between
threat and social groups, which are shared among most members of
society. Consistent with this idea, previous research has observed similar
shooter biases among Black and White participants, suggesting that
shared knowledge rather than individual attitudes account for FPST
performance (e.g., Correll et al., 2002). Second, responses in the FPST
are made under time constraints, suggesting that effects are influenced
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Conversely, self-report measures may underlie more deliberate
responding and may thus not only reflect stereotype activation, but also
additional propositional processes (e.g., non-prejudicial goals;
Gawronski et al.,, 2012; Gawronski & Bodenhausen, 2006). Conse-
quently, FPST and self-report measures may capture different psycho-
logical processes. Third, relationships between self-report measures and
shooter biases might be attenuated by low reliability due to high mea-
surement error of the FPST (Payne & Correll, 2020). Taken together,
several explanations might account for the fact that individual differ-
ences in intergroup contact experiences, stereotype endorsement, atti-
tudes, dehumanization, and social dominance orientation do not
correlate with the shooter bias. Future research should follow up on
these different explanations by systematically examining whether or
under which conditions shooter biases may reflect reliable individual
differences.

Individual differences among police officers regarding their experi-
ences of intergroup contact, stereotype endorsement, intergroup ideol-
ogies, and dehumanization are worth studying in their own right, as they
might provide important psychological antecedents to intergroup
behavior more generally and policing specifically (see Swencionis &
Goff, 2017). Compared to civilians, police samples reported either
similar or higher levels of private intergroup contact with Muslims.
Furthermore, civilian and police participants reported similar levels of
positive contact with Muslims, but police participants reported higher
levels of negative contact with Muslims. In terms of individual differ-
ences in attitudes and ideologies, we observed some similarities between
police and civilian participants. Both samples similarly ascribed threat-
related stereotypes to Muslim men and perceived Arab faces as more
threatening than White faces. Moreover, police and civilian participants
displayed similar levels of self-reported blatant dehumanization of
Muslims.

However, police and civilian participants also differed in some
regards. First, all participants ascribed negative stereotypes to Muslim
men, but this effect was larger for police than for civilian participants.
Second, police participants reported more negative attitudes towards
Islam than civilians. Third, compared to civilians, police participants
displayed a stronger preference for social hierarchy and inequality (i.e.,
social dominance orientation). In sum, both police and civilian partici-
pants endorsed anti-Muslim and anti-Arab attitudes across a variety of
self-report measures. This research provides preliminary evidence that
on some measures, police participants may report even higher levels of
anti-Muslim attitudes than civilians, which may pose additional risk
factors for discriminatory behavior. Future studies may investigate
whether these differences between police and civilians replicate and
whether they are caused by self-selection biases or by socialization ef-
fects (see also Kemme et al., 2021).

Comparisons between police and civilian samples in the present
research are also complicated by limitations. First, police participants
were recruited at a single institution and are thus not representative of
all police officers (e.g., regarding age, work experience, education, or
geographic context). Second, the present research relied on a conve-
nience sample of civilian participants, which are not representative of
the general population, and thus can only provide preliminary evidence
about differences between police and civilians. Consequently, it is a
question for future research whether or to what extent the present
findings generalize to other police samples and subgroups.
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That being said, the present research provides a preliminary but
thorough assessment of potential correlates of discriminatory police
behavior, comparing police and civilian participants' responses on a
variety of self-report measures of intergroup attitudes as well as spon-
taneously activated threat-related responses. We observed similar
shooter biases between police and civilian samples towards Arab versus
White targets. These studies suggest that shooter biases may generalize
beyond societal contexts and target groups. So far, few studies have
provided insights into individual differences in intergroup attitudes
between police and civilians. Given increasing public interest in police
behavior, future research should investigate relations between inter-
group attitudes and discriminatory behavior in large-scale multi-method
studies.
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