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Abstract 

Twenty years after 9/11, the impact of terrorism on social and political attitudes remains 

unclear. Several large-scale surveys suggest that terrorism has no discernible effects on 

direct, self-report measures of prejudice towards Arab-Muslims. However, direct 

measures may lack the sensitivity to detect subtle underlying attitudes that are 

considered socially unacceptable to openly express. To tap these subtle reactions, we 

assessed more sensitive and implicit measures of the cognitive–affective aspects of 

prejudice. Building on the justification-suppression model of prejudice, we 

hypothesized that terrorist attacks increase implicit bias towards Arab-Muslims, 

especially among individuals who are unable to regulate automatic hostile reactions due 

to personality or situational variables. Study 1, using data from Project Implicit (N = 

276,311), showed that terrorist attacks increased implicit bias but not expressed 

prejudice towards Arab-Muslims. Study 2, using data from Google Trends, showed that 

terrorist attacks increased anti-Islamic searches on the Internet. Four studies that 

collected original data (Total N = 851) showed that the effects of reminders of terrorism 

on anti-Islamic implicit bias are moderated by individual differences in prejudice and 

automaticity (Studies 3–4); by the strength of implicit Muslim–terrorist associations 

(Study 5); and by momentary self-control depletion (Study 6). Overall, the present 

research indicates that despite little evidence for elevated overt expression of prejudice 

against Arab-Muslims following terrorist attacks, terrorist attacks increase anti-Islamic 

implicit bias whenever individuals are unlikely to control automatic hostile reactions.  

Keywords: Islamist terrorist attacks, implicit bias, expressed prejudice, project implicit, 

Google Trends, automaticity, implicit association, self-control depletion   
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Under the Veil of Tolerance: A Justification-Suppression Approach to Anti-Islamic 

Implicit Bias in Reaction to Terrorist Attacks 

 In the book You Will Not Have My Hate, Leiris (2016), who lost his wife in the 

Bataclan theatre terrorist attack, describes his struggle to control the immediate reaction 

of hate and prejudice in the face of painful loss (see also Abuelaish, 2012). To date, this 

struggle to either suppress or overcome feelings of prejudice towards the perpetrator 

group following a terrorist attack has not been systematically studied in social 

psychology. We propose that if prejudice is suppressed, it can be detected using implicit 

measures, but if it is truly absent then it will not leave any discernible trace. In the 

present paper, we aim to directly address the question of spontaneous hostile reactions 

towards Arab-Muslims instigated by the terrorist attacks, and their interplay with 

controlled attempts to manage such reactions. 1  

Terrorism, the use of violence against civilian targets to achieve political aims, is 

a widespread tactic used by diverse groups in many nations (Victoroff & Kruglanski, 

2009). The high-profile terrorist attacks conducted by Islamic groups in the United 

States against the World Trade Center in 2001 and against targets in France, such as the 

Charlie Hebdo magazine and the Bataclan concert venue in 2015, may amplify the 

association many people make between Islam and terrorism (Park et al., 2007). 

Following these attacks, pundits, politicians, and scientists expected to see an upsurge 

in anti-Islamic prejudice. This intuitive expectation for a strong anti-Islamic reaction is 

grounded in much psychological research that suggests that these terrorist attacks are 

likely to increase prejudice towards Arab-Muslims for several reasons: First, terrorism 

exacerbates the sense of existential threat (Pyszczynski et al., 2006), may prompt a 

preference for conservatism and elevate security needs (Jost et al., 2003), and may lead 
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to uncertainty (Van den Bos et al., 2005) and subsequent compensatory control (Kay et 

al., 2009). These psychological mechanisms have all been found to promote prejudicial 

reactions towards out-groups perceived as threatening.   

Terror management studies, for instance, have shown that reminders of death 

increase rejection of worldview-threatening individuals (Arndt et al., 1997; Greenberg 

et al., 1990), discrimination against those who are different (Greenberg et al., 1990; 

Harmon-Jones et al., 1996), and aggression against out-groups (Chatard et al., 2011; 

Hayes, et al., 2008; Hirschberger, et al., 2016; McGregor et al., 1998; Pyszczynski et 

al., 2006). Some studies suggest that terrorism reminders and death reminders have 

similar effects (Das et al., 2009; Landau et al., 2004; Pyszczynski et al., 2006), such that 

priming both death and terrorism increases support for political violence (Landau et al., 

2004) against those believed to be responsible for the attacks.  

However, there is a striking discrepancy between research such as that of 

Landau et al. (2004), conducted in a laboratory setting, that shows a clear link between 

terrorism reminders and negative reactions towards out-groups, and the lack of such 

empirical support in surveys conducted immediately after actual terrorist attacks. 

Whereas several small-scale studies have found an increase in prejudice against Arab-

Muslims following terrorist attacks (Cruz et al., 2020; Echebarria-Echabe & Fernández-

Guede, 2006; Nugier et al., 2016), the majority of large-scale studies have failed to 

document a surge in anti-Muslim attitudes following such attacks (Bianquis & Castell, 

2020; Brouard et al., 2018; Castanho Silva, 2018; Tiberj, 2017; Zeffman, 2015). For 

example, data from the European Social Survey indicates no significant increase in 

xenophobia following terrorist attacks in France (Castanho Silva, 2018). Some surveys 

even suggest that terrorism may have the opposite effect of increasing reports of tolerant 
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attitudes (Tiberj, 2020; Zeffman, 2015). To date, the extant literature provides little, if 

any, evidence for the hypothesis that terrorism heightens society-wide prejudiced 

reactions against Islam and Muslims. This could either mean that populations in the 

West are more tolerant than previously assumed, or that most research in this field has 

used measures that do not adequately capture the socially sensitive and elusive 

phenomenon of terrorism-induced prejudice. The main aim of the present research is to 

understand why there seems to be little increase in prejudice in large-scale surveys after 

terrorist attacks despite the fact that a large body of theory and research predicts such an 

increase. 

Self-reported Measures of the Terrorism–Prejudice Link 

An important limitation of virtually all prior studies is their reliance on self-

report questionnaires. The problem with such direct measures is that respondents are 

aware of the attitude that is being assessed and can easily control their responses to 

answer in a socially acceptable manner. Thus, individuals may conceal their true 

negative attitudes to maintain a positive identity as non-prejudiced individuals and to 

conform to prevailing social norms that discourage overt expressions of prejudice 

(Crandall & Eshleman, 2005; Devine, 1989; Plant & Devine, 1998). Because overt 

expression of prejudice is highly dependent on prevailing social norms (Crandall et al., 

2002), when people are cognizant of the predominant social norm, they tend to be 

cautious about expressing socially unacceptable attitudes.  

Racial prejudice and discrimination have been deemed unacceptable for several 

decades in many societies. However, the gradual reduction of direct and explicit 

expressions of prejudice may have given way to more subtle expressions of prejudice 

that can be equally insidious and damaging. For example, implicit measures of anti-
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Black prejudice predicted reluctance to vote for Barack Obama and opposition to his 

health care program (Lane & Jost, 2011); a follow-up study showed that implicit 

prejudice predicted opposition to the healthcare program when it was attributed to 

Obama but not when it was attributed to Bill Clinton (Knowles et al., 2010). Current 

social movements emphasizing diversity, equity, and inclusion may have made the 

expression of overt prejudice even less acceptable than in past eras.  

Today, many individuals describe themselves as unprejudiced (Crandall & 

Eshleman, 2005), and the strong motivation to appear unbiased has become an 

important source of methodological bias that can distort the findings from social and 

political surveys that rely exclusively on self-report measures. Thus, it is quite possible 

that the curious absence of an empirical link between terrorism and prejudice is not 

because people are more tolerant than assumed, but because large-scale surveys using 

explicit self-report measures underestimate the real effect of terrorism on prejudicial 

reactions. The aim of the present research was to reexamine the impact of terrorist 

attacks on prejudice towards Arab-Muslims using self-reported measures, as in previous 

research, as well as a set of unique implicit and indirect measures that may uncover a 

previously hidden link between terrorism and prejudice.  

A Two-Stage Approach to Prejudice 

According to the two-stage approach to prejudice (Crandall & Eshleman, 2005; 

Devine, 1989; Dovidio & Gaertner, 1986), distinct psychological processes are involved 

in the experience of prejudice and its expression. The first is an automatic, hostile, and 

negative attitude toward a given social group, and the second is the motivation to 

suppress or deny such an attitude. Therefore, the expression of prejudice is often 

marked by a conflict between negative emotional responses to a group and a desire to 
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uphold tolerant values that are viewed as morally appropriate. Importantly, the 

motivation to respond without prejudice may be particularly salient in the aftermath of 

terrorist attacks because political leaders usually caution the public against conflating 

Islam with terrorism (Hollande, 2015). This creates strong normative pressure to 

distinguish the individuals who perpetrated the attacks from the rest of the Muslim 

community and distance themselves from those who openly promote anti-Islamic 

prejudice. The external motivation to respond without prejudice may lead to the 

suppression of overt prejudice in spite of hostile feelings toward the group with which 

the perpetrators of the attack are associated (Plant & Devine, 1998).  

In a related vein, the justification-suppression model of prejudice (JSM; 

Crandall & Eshleman, 2005) posits that prejudice is a primary and powerful hostile 

reaction that is not overtly expressed when social norms, personal standards, beliefs, 

and values push against its expression. Suppressing prejudice is a costly process that 

requires attention and cognitive effort. As a result, genuine prejudice is often 

undetectable on self-reported measures that are under direct conscious control, such as 

survey responses. In contrast, psychological factors that may decrease control over 

prejudice expression will likely increase the detection of prejudiced reactions. These 

factors may be related to the characteristics of the measure (e.g., implicit vs. explicit), to 

the personal characteristics of the individual (e.g., high prejudice vs. low prejudice), or 

to the context in which prejudiced reactions are measured (e.g., high vs. low control). 

Our main hypothesis is that terrorist attacks and reminders of terrorism are more likely 

to increase prejudice against Arab-Muslims when individuals are unlikely to control 

their affective reactions.   

Automatic Hostile Reactions and Implicit Bias 



TERRORISM AND ANTI-ISLAMIC IMPLICIT BIAS  8 
   

Implicit bias was initially conceptualized as unconscious attitudes, reactions, or 

evaluations that affect behavior in an automatic fashion (Greenwald & Banaji, 1995), 

and has most often been assessed with behavioral reaction-time measures. More recent 

research, however, converges to suggest that indirect measures of implicit bias do not 

reflect only the influence of automatic cognitive processes, but also that of a variety of 

controlled and non-automatic processes (Conrey et al., 2005; Meissner & Rothermund, 

2013; Payne, 2001; Payne et al., 2010; Stahl & Degner, 2007). It is thus important to be 

clear about what is measured by indirect measures (Corneille & Hütter, 2020; 

Gawronski et al., 2020).  

Whereas expressed prejudice is typically measured with self-reports of 

subjective evaluation of a social group, indirect measures of prejudice rely on indicators 

of performance on cognitively demanding tasks that are difficult to monitor or on 

private, non-verbal behaviors, that individuals are not aware of and thus do not seek to 

control. Though there are no direct measures of unconscious bias or true attitudes, 

implicit measures typically tap relatively spontaneous or automatic reactions (e.g., 

reaction time measures) in interference (response compatibility) paradigms such as the 

Implicit Association Test (IAT, Greenwald et al., 1998) or the shooter decision task 

(Correll et al., 2002). Responses to such indirect assessments are difficult, although not 

impossible, to control and are thus less susceptible to attempts to conceal one’s genuine 

attitudes (Cvencek et al., 2010; Karpinski & Steinman, 2006; Steffens, 2004). Even 

when individuals can accurately identify their own bias (Hahn et al., 2014), they usually 

do not, and make implicit evaluations without direct awareness of their bias (Hahn, & 

Goedderz, 2020). However, research that attempted to dissociate controlled and 

automatic processes has found that indirect measures of prejudice are not process-pure, 
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but rather that they involve both automatic and self-regulatory processes (Conrey et al., 

2005; Meissner & Rothermund, 2013; Payne, 2001; Payne et al., 2010; Stahl & Degner, 

2007). Relative to explicit self-report measures, implicit evaluations are thus more 

automatic and less controlled (but not purely automatic). Implicit bias, therefore, refers 

to a relatively private, automatic, and unconscious behavior reflecting a negative 

affective reaction towards a social group.  

In light of these considerations, the present studies were designed to assess the 

effects of terrorist attacks on implicit Anti-Islamic bias—defined as a relatively 

automatic hostile reaction against Arab-Muslims. Terrorist attacks, therefore, may elicit 

a spontaneous reaction of hostility that is generalized from the perpetrators of the 

terrorist attacks to the Muslim community as a whole, but that is often quickly 

suppressed when individuals realize that such a reaction is not justified or socially 

acceptable. The dual-process approach suggests that hostility may be automatically 

activated whenever individuals are reminded of a terrorist attack, but that its 

consequences can be controlled if there is a motivation to do so (the justification 

process), and if one has the cognitive resources to do so (the suppression process). Such 

a dual-process approach can therefore account for the paradoxical reactions we 

hypothesize take place after a terrorist attack (i.e., increased implicit bias without a 

concomitant increase in expressed prejudice). To test this reasoning, we assessed anti-

Islamic reactions to terrorist attacks using several indirect measures, in the hope that the 

diversity of measurement procedures will make up for the ambiguities of any particular 

indicator and provide a reliable test of our hypothesis. 

The Present Research 
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It was hypothesized that even if terrorist attacks have no discernible impact on 

expressed prejudice against Arab-Muslims, they may still cause automatic hostile 

reactions (or implicit biases) against people who appear to be members of this group, 

when thoughts of these attacks are salient. In the immediate aftermath of the attacks, 

people are likely to be distraught and preoccupied by negative emotions that are known 

to interfere with controlled processing (Trémolière et al., 2014; Trémolière et al., 2016). 

Thus, one can expect the effect of terrorist attacks on implicit bias to be especially 

pronounced immediately after the attacks. This hypothesis was tested in Studies 1 and 

2, using archival data (Heng et al., 2018). It was also predicted that implicit anti-Islamic 

reactions would be observed when memories of these attacks are reactivated several 

years later, at least among individuals unlikely to control prejudiced expression. This 

hypothesis was tested in Studies 3 to 6, using experimental designs. In these 

experiments, we included a number of personality and situational variables as 

moderators, which we hypothesized would increase the likelihood of increased implicit 

bias following terrorist reminders.   

In Studies 3 and 4, we assessed individual differences in expressed anti-Islamic 

prejudice and in the tendency to act automatically (automaticity) as moderating 

variables. It was expected that people who report relatively high levels of prejudice 

towards Arab-Muslims (reflecting hostility) would be relatively unmotivated to control 

their implicit bias, and that those who have a relatively strong tendency to react 

automatically (reflecting automaticity) would be less capable of controlling their 

implicit bias. Thus, we predicted that these groups would show a particularly strong 

surge in implicit bias towards Arab-Muslims following terrorism reminders. In Study 5, 

we measured individual differences in the tendency to implicitly associate Muslims with 
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terrorism (reflecting both automaticity and hostility) as a moderating variable. It was 

expected that people who strongly associate Muslims with terrorism would show a 

particularly strong increase in implicit bias towards Arab-Muslims when reminded of 

terrorism. Finally, in Study 6, we manipulated mental fatigue (ego depletion) before 

asking the participants to report a memory of terrorist attacks. Based on the premise that 

mental fatigue disrupts self-control and increases automatic processing (Ma et al., 

2013), it was expected that people whose cognitive and attentional resources are 

depleted would be less capable of regulating their responses and thus show a 

particularly strong implicit bias towards Arab-Muslims after the terrorism recall task. 

Thus, across the reported studies, we rely on a number of different variables likely to 

decrease control over prejudice expression: the indirect nature of the measures, the level 

of overt prejudice, the tendency to act automatically, the strength of the Muslim-

terrorist association, and mental fatigue.  

In Studies 1 and 2, the participants were not randomly assigned to the times of 

testing before and after the terrorist attacks, which is an inherent limitation of archival 

studies. We tried to overcome this limitation in Studies 3-6, by relying on 

complementary experimental designs with random assignment to conditions. Thus, even 

if specific limitations apply to each of the studies reported in the manuscript, the 

convergence across distinct methods may compensate for the shortcomings of each 

study. This reasoning is based on previous research (Heng et al., 2018) that underscores 

the value of including both  archival studies and experimental research in one package 

to benefit from the advantages and limitations of each type of research. Overall, using 

large samples and combining archival and experimental methodologies, the present 
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studies constitute a comprehensive research strategy that could potentially shed new 

light on the impact of terrorism on prejudiced reactions. 

Study 1 

For this study, we recovered international data from the “Project Implicit” 

website hosted by Harvard University (https://implicit.harvard.edu/implicit/). This 

website made it possible to collect data relevant to both indirectly measured and overtly 

expressed attitudes toward diverse social groups. We recovered data from the Arab-

Muslims IAT (Greenwald et al., 1998), along with a measure of overtly expressed 

attitudes towards Arab-Muslims from the “Project Implicit” website. We compared 

implicitly and explicitly measured attitudes before and after three recent terrorist attacks 

perpetrated in France: the January 2015 Charlie Hebdo terrorist attack 

(https://en.wikipedia.org/wiki/Charlie_Hebdo_shooting), the November 2015 Bataclan  

Paris attacks (https://en.wikipedia.org/wiki/November_2015_Paris_attacks), and the 

2016 Nice truck attack (https://en.wikipedia.org/wiki/2016_Nice_truck_attack). We 

focused on these dramatic events because these deadly terrorist acts were widely 

publicized and made headlines around the world, and because relevant data from Project 

Implicit were available for before and after these attacks. For example, after the Charlie 

Hebdo terrorist attacks, which targeted journalists from a satirical newspaper, about two 

million people, including more than 40 world leaders, met in Paris for a rally of national 

unity, and 3.7 million people joined demonstrations across France. In Study 1, we tested 

the hypothesis that the three recent terrorist attacks perpetrated in France in 2015 and 

2016 were accompanied by a momentary surge in implicit bias, but not with expressed 

prejudice against Arab-Muslims.  

Method 
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Transparency and Openness 

Following Heng et al.’s (2018) recommendations for conducting archival 

studies, we report how we determined our sample size, all data exclusions (if any), and 

all measures in the study. All data, analysis code, and research materials are available at 

https://osf.io/x7z4f/. This study’s design and its analyses were not pre-registered. 

Participants 

A total 276,311 individuals, living in diverse countries, completed the Arab-

Muslims IAT available at Project Implicit website between January 1st, 2014, and 

January 1st, 2017. All data used for this study are available at https://osf.io/x7z4f/, along 

with more specific information about the demographic characteristics of the sample. All 

participants voluntarily chose to complete the Arab-Muslims IAT. The average age of 

the sample was 26.9 years (SD = 11.9). Women represented 55.59% of the sample. 

Approximately one third of respondents were from the USA (33.03%), one third 

(35.89%) were from diverse countries but in proportions smaller than 2% (e.g., 1.87% 

from the United Kingdom, 1.74% from Canada, 1.43% from Germany, other 

percentages being even smaller), while one third (31.08%) failed to specify their 

country of origin. Within this sample, only 1.13% of respondents since 2016 (i.e., when 

the question started to be asked, N = 247) self-identified as Muslims. Given that this 

proportion was extremely small, these respondents were not excluded from the analyses.  

Procedure and Materials 

Implicit attitudes toward Arab-Muslim individuals were assessed with the Arab-

Muslims IAT, tapping into the associations between the concepts of Good/Bad and 

Arab-Muslims/Other people. The IAT was scored with the D algorithm recommended 

by Greenwald et al. (2003), based on the average response time in Block 3 (i.e., where 
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stimuli from the “Arab-Muslims” and “Bad” categories share the same response key: 

the congruent block), compared to Block 5 (i.e., where stimuli from the “Arab-

Muslims” and “Good” categories share the same response: the incongruent block). The 

validity of Project Implicit data has been established in numerous peer-reviewed articles 

across a variety of topics (Nosek et al., 2007).  

Expressed prejudice towards Arab-Muslims was assessed with one item. 

Participants were asked to indicate the degree of preference for Arab-Muslims in 

comparison to other people. 2 Responses were given on a 7-point scale ranging from 1 

(“I strongly prefer Arab Muslim to Other People”) to 7 (“I strongly prefer Other People 

to Arab Muslim”). Participants also provided demographic information (e.g., race, 

ethnicity, age, gender). The order of the expressed prejudice scale, the implicit bias 

measure, and demographic information was counterbalanced across participants.  

Results 

Figure 1 represents the mean implicit bias computed for each week over the 

relevant three-year period (N = 157 weeks). As shown in Figure 1, implicit bias was 

greater in the two weeks that followed the terrorist attacks, compared to the other 

weeks. However, this trend was clear only for the first attack and seemed to weaken 

after repeated attacks.  

Point-biserial correlation analyses (Pearson’s r) were used to examine whether 

expressed prejudice and implicit bias were significantly higher in the two weeks that 

followed each of the three major terrorist attacks (coded 1), compared to all the other 

weeks without attacks (coded 0). To reach a sufficient number of data points in the 

period immediately following the terrorist attacks, we chose the two weeks that 

followed the terrorist attacks as a critical time point. Indeed, research indicates that two 
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weeks is the period during which there is the most social sharing after a dramatic event 

(Pennebaker & Harber, 1993). Thus, there is good reason to believe that terrorism 

salience would be exacerbated during this relatively short period.  

Regarding expressed prejudice, the occurrence of terrorist attacks was not 

associated with higher levels of expressed prejudice over the relevant three-year period, 

r(157) = .05, p = .525, 95% CI [−0.11, 0.21]. However, as predicted, there was a 

significant correlation between the occurrence of terrorist attacks and implicit bias such 

that implicit bias was significantly greater in the two weeks that followed the terrorist 

attacks, compared to all other weeks, r(157) = .29, p < .001, 95% CI [0.14, 0.42]. 

To gain further insight into the nature of the effects depicted in Figure 1, we 

conducted further analyses of the impact of each of the three attacks. For each terrorist 

attack, we explored whether individuals’ responses were significantly different in the 

two weeks that followed the attack, compared to the two weeks that preceded it. 

Because assumptions of normality and homoscedasticity were violated, we ran Robust 

Independent Samples T-Tests (Yuen’s test based on the trimmed means with default 

trimming level of γ = 0.1; see Mair & Wilcox, 2020) to test mean differences, and we 

report a measure of effect size ξ, which does not require equal variances (Wilcox & 

Tian, 2011).  

Regarding the Charlie Hebdo attack, the level of expressed prejudice was lower 

in the two weeks that followed the attack, compared to the two weeks that preceded it (n 

= 4625, Trimmed M = 4.31, SE = 0.01, and n = 833, Trimmed M = 4.41, SE = 0.03, 

respectively), t(762) = 2.99, p = .003, ξ = 0.08, 95% CI [0.01, 0.13]. In contrast, the 

level of implicit bias was significantly greater in the two weeks following the attack, 

compared to the two weeks that preceded it (n = 4485, Trimmed M = 0.12, SE = 0.01, 
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and n = 812, Trimmed M = 0.01, SE = 0.02, respectively), t(889) = 6.81, p < .0001, ξ = 

0.17, 95% CI [0.12, 0.24]. Thus the attacks decreased expressed prejudice but increased 

implicit prejudice.  

 With respect to the Paris Bataclan attacks, the level of expressed prejudice was 

not significantly different after the attack compared to before it (n = 2471, Trimmed M = 

4.42, SE = 0.02, and n = 2626, Trimmed M = 4.37, SE = 0.02, respectively), t(4056) = 

1.71, p = .087, ξ = 0.03, 95% CI [0.00, 0.07]. In contrast, the level of implicit bias was 

significantly greater in the two weeks that followed the attack compared to the two 

weeks that preceded it (n = 2487, Trimmed M = 0.05, SE = 0.01, and n = 2719, Trimmed 

M = 0.01, SE = 0.01, respectively), t(4149) = 2.97, p = .003, ξ = 0.06, 95% CI [0.02, 

0.10].  

Regarding the Nice truck attack, the level of expressed prejudice was similar 

before and after the attack (n = 1709, Trimmed M = 4.36, SE = 0.02, and n = 1599, 

Trimmed M = 4.36, SE = 0.02, respectively), t(2635) = 0.15, p = .880, ξ = 0.00, 95% CI 

[0.00, 0.06]. The level of implicit bias was also similar before and after the Nice truck 

attack (n = 1655, Trimmed M = 0.03, SE = 0.01, and n = 1595, Trimmed M = 0.01, SE = 

0.01, respectively), t(2586) = 1.02, p = .31, ξ = 0.03, 95% CI [0.00, 0.07].  

Discussion 

In sum, the present findings suggest that the occurrence of terrorist attacks did 

not increase expressed prejudice. If anything, we found a small reduction of expressed 

prejudice after the Charlie Hebdo attack. This is consistent with the findings of previous 

surveys (Brouard et al., 2018; Castanho Silva, 2018; Tiberj, 2017, 2020; Zeffman, 

2015). In line with our reasoning, however, a drastically different pattern emerged when 

examining implicit bias. The results suggest that, overall, terrorist attacks significantly 
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increased implicit bias towards Arab-Muslims. The measure of effect size suggests a 

small-to-medium effect. This significant increase in implicit bias was found after the 

Charlie Hebdo attack and after the Paris Bataclan attacks, but not after the Nice truck 

attack.  

There are several ways to explain the unexpected finding that the effect of 

terrorist attacks on implicit bias seemed to attenuate from the first to the last attack. One 

possibility is that as terrorist attacks became more frequent, people habituated to this 

stressful reality, and their response to such events may have decreased in strength, 

amplitude, or intensity. This phenomenon of weaker affective responses following 

repeated attacks has already been observed among Israeli citizens in the context of 

exposure to unpredictable and repeated terrorist threats (Stecklov & Goldstein, 2010). 

Another possibility is that the Charlie Hebdo and Paris attacks received more 

international media coverage than the Nice truck attack. In this case, if people are less 

familiar with a terrorist attack, it is less likely to affect their evaluations of the group 

associated with the perpetrator, whether measured implicitly or explicitly. The current 

data cannot address these speculative explanations, and further research is needed.  

Taken together, the results of Study 1 suggest that Islamic terrorist attacks are 

not without consequence on people’s attitudes towards Arab-Muslims. The results of 

this study support the hypothesis that terrorist attacks are associated with an increase in 

anti-Arab-Muslim prejudice. However, the results indicate that this prejudice is 

regulated and concealed and is revealed by implicit but not explicit measures. Results 

do not support the possibility that people are tolerant and differentiate their reactions 

between terrorists and the general Arab-Muslim population. To deepen our 

understanding of this phenomenon, we next focused on an archival index of prejudice 
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towards Muslims and Islam: the search terms entered in the Google web search engine 

in the period surrounding the French terrorist attacks. 

Study 2 

In Study 2, we analyzed weekly Google search terms reflecting negative 

thoughts and feelings towards Muslims and Islam (e.g., “I hate Muslims”). This 

approach has strong ecological validity because it focuses on naturally occurring 

behavior. Google search term volumes have indeed been found to be a reliable indicator 

of people’s preoccupations and collective thoughts (Ginsberg et al., 2009; Pelham et al., 

2018). Because this behavior usually occurs in the privacy of people’s homes without 

any awareness that entries in the search engine would be analyzed (Heng et al., 2018), it 

is unlikely to be affected by social desirability or reprobation (De Houwer, 2019). If 

there is a surge of implicit bias against Arab-Muslims after terrorist attacks, as Study 1 

suggested, then negative thoughts against Arab-Muslims would be expected to come to 

mind more easily. These thoughts may not be rational or deliberate, but they could flash 

through the mind when individuals are in front of their computer and are Googling to 

find more information about the news. Following this reasoning, we hypothesized a 

temporary increase in Google search terms reflecting negative thoughts and feelings 

towards Muslims or Islam following the same three attacks we focused on in Study 1.  

Method 

Transparency and Openness 

Following Heng et al.’s (2018) recommendations for conducting archival 

research, we report how we determined our sample size, all data exclusions (if any), and 

all measures in the study. All data, analysis code, and research materials are available at 

https://osf.io/x7z4f/. This study’s design and its analyses were not pre-registered. 
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Harvesting data  

Data available in Google Trends was collected in September 2019. We 

considered weekly search volumes for the period from January 2014 to January 2017 (n 

= 157 weeks) in both English (international sample) and French (French-speaking 

countries). The search volumes are the frequency per week with which a term was typed 

in the Google search engine. Google Trends does not provide the number of 

respondents in a given time period or the absolute search volume numbers. Rather, 

search volumes represent a rate between 0 and 100, where 100 represents the maximum 

search quantity of the term within the defined period. We targeted expressions that may 

reflect negative attitudes towards Muslims/Islam. The main dependent variable was a 

composite measure of negative Google searches towards Muslims/Islam, calculated as 

the average weekly Google search volume of the terms “Fuck Islam” and “I hate 

Muslims” (and their French versions, “Islam is shit” (“Islam de merde”) and “Anti-

Muslims” (“Anti Musulman”)). We chose these expressions because they were 

suggested by Google, as they were frequently requested on the search engine. One of 

the features of Google Trends is to propose keywords related to those sought, but that 

are more popular. We compared these data to the search volumes of terms reflecting the 

same negative Google searches towards two other major monotheistic religions 

(Judaism and Christianity) and towards atheists to verify whether the effects observed 

are specific to Islam.  

Results 

Figure 2 represents the mean of the Google searches computed for each week 

over the relevant three-year period (N = 157 weeks). As shown in Figure 2, internet 

searches reflecting negative thoughts towards Muslims and Islam were especially 
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frequent in the two weeks that followed the terrorist attacks, compared to the other 

weeks. This pattern was not found for negative thoughts towards Christians, Jews, and 

atheists.  

Point-biserial correlation coefficients (Pearson’s r) were computed to test the 

prediction that overall hostile Google searches towards Muslims/Islam were more 

frequent in the two weeks that followed the Charlie Hebdo attack, the Paris attacks, and 

the Nice truck attack, compared to all other weeks. The occurrence of terrorist attacks 

was not significantly associated with volumes of negative searches towards Jews, r = 0. 

005, p = .949, 95% CI [−0.15, 0.15], Christians, r = −0.007, p = .933, 95% CI [− 0.16, 

0.15], or atheists, r = 0.020, p = .809, 95% CI [−0.13, 0.17]. In contrast, there was a 

significant positive correlation between the occurrence of terrorist attacks and negative 

Google search terms towards Muslims, r = 0.681, p < .001, 95% CI [0.58, 0.75].  

This pattern of results for negativity towards Muslims was found for each 

different term examined in this study. In the two weeks that followed the terrorist 

attacks, compared to all other weeks, the terms “Fuck Islam” (r = 0.547, p < .001, 95% 

CI [0.42, 0.64]), “I hate Muslims” (r = 0.489, p < .001, 95% CI [0.36, 0.60]), “Islam de 

merde” (r = 0.51, p < .001, 95% CI [0.38, 0.61]), and “anti-Musulmans” (r = 0.506, p < 

.001, 95% CI [0.38, 0.61]) were searched more often on the internet. Because we could 

not be sure that these reactions reflect hostility and not fear we attempted to conduct 

supplementary exploratory analyses to examine whether Google search terms reflecting 

fear of Islam and Muslims increased after the attacks. When searching for “Are 

Muslims dangerous” or related terms, Google trends returns the following message: 

“Sorry, there is not enough data for this search to display this page”. These terms were 

indeed quite rare immediately after the attacks. This suggests that terrorist attacks 
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increased specifically hostile-related search terms (e.g., “I hate Muslims”), and support 

the idea that terrorism increases hostile reactions against, not just fearful reactions 

related to, Muslims and Islam. 

Discussion  

The results of Study 2 converge with those of Study 1 and suggest that the 

occurrence of Islamic terrorist attacks is followed by an increase in hostile affective 

reactions towards Arab-Muslims. Google search terms that reflect a hostile stance 

toward Muslims increased in the two weeks that followed the terrorist attacks, and this 

effect was specific to Islam. This finding is consistent with the idea that terrorist attacks 

increase implicit bias against Arab-Muslims. The fact that this effect was especially 

pronounced in the two weeks following terrorist attacks is also consistent with the idea 

that it is more likely to emerge when individuals are unable to downregulate implicit 

bias due to negative affect and mortality salience (Trémolière et al., 2014, Trémolière et 

al., 2016).  

The main limitation of research based on archival data is that it does not allow 

unambiguous causal conclusions. The fact that implicit bias increased after terrorist 

attacks is strongly suggestive, but it does not warrant the conclusion that implicit bias 

increased because of the attacks. However, the fact that this pattern was observed after 

three different events reduces the plausibility of most of the classic artifacts (e.g., 

history, maturation, testing) discussed by Campbell (1963). To provide more 

compelling evidence regarding causality, we next turned to the experimental method to 

further examine automatic hostile reactions to terrorism. Whereas Studies 1 and 2 are 

high in ecological validity but lack the ability to determine cause and effect, the next 

four studies are lower in ecological validity but can reveal the causal direction of 
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effects. Whereas Studies 1 and 2 examined reactions immediately following terrorist 

attacks, the next studies test the effects of the memory of terrorist attacks. To the extent 

that thoughts about events are the proximal cause of attitudinal responses to them 

(Greenwald, 1968), it has been argued that assessing the effect of reminders of real-

world events is an effective way of assessing their impact (Kesebir et al., 2013). This 

approach enabled us to examine whether the effects of terrorism on negative reactions 

to Muslims are only immediate or whether they persist over time when participants 

recall the events. In Studies 3 and 4, we investigated whether memories of a major 

Islamic terrorist attack (the November 2015 Paris attack at the Bataclan Theatre in 

Study 3, and the 9/11 terrorist attack in the USA in Study 4) affect implicit anti-Islamic 

bias. We also tested more directly the hypothesis that implicit anti-Islamic bias reflects 

an automatic hostile reaction against Arab-Muslims. 

Study 3 

Using a sample of French citizens, Study 3 assessed whether autobiographical 

recall of the Bataclan Theatre terrorist attack influences implicit bias against Arab-

Muslims in a shooting decision task (Correll et al., 2002; Mekawi & Bresin, 2015). In 

this study, we relied on a within-participant design, in which two blocks of the shooting 

task were completed: one after a reminder of terrorist attacks and the other after 

recalling a personal memory (counterbalanced). Based on the results observed in 

Studies 1 and 2, we expected stronger implicit bias against Arab-Muslims in the shooter 

task after the terrorist attack reminder than after a personal memory. In addition, two 

individual differences were tested as potential moderators of the effect of Islamist 

terrorist attack reminders on implicit bias in the decision to shoot: pre-existing levels of 

anti-Muslim prejudice and the tendency to respond automatically. Our theoretical 
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reasoning suggests that implicit bias is best conceptualized as a hostile automatic 

reaction against Arab-Muslims. Thus, we hypothesized that individuals with high levels 

of anti-Muslim prejudice are particularly likely to show a hostile response to reminders 

of terrorist attacks if they also have a tendency to respond automatically. Therefore, we 

expected implicit bias in the form of the shooter bias following reminders of terrorist 

attacks to be moderated by both the level of expressed anti-Muslim prejudice and 

automaticity, such that the higher the level of anti-Muslim prejudice and automaticity 

the participants report, the more they should show an increase in shooter bias after 

terrorist attack reminders. These hypotheses are consistent with the JSM of prejudice 

(Crandall & Eshleman, 2003, 2005), which suggests that highly prejudiced individuals 

who have a strong tendency to act automatically may find more justification to express 

prejudice towards Arab-Muslims and may be less motivated and less able to suppress 

hostile reactions towards them.  

Method 

Transparency and Openness 

We report how we determined our sample size, all data exclusions (if any), all 

manipulations, and all measures in the study. All data, analysis code, and research 

materials are available at https://osf.io/x7z4f/. This study’s design and its analysis were 

not pre-registered.  

Ethical approval 

This study, as well as Studies 4-6, were conducted in accordance with guidelines 

of the French Psychological Society and were approved by a local ethical committee 

(CERTP; Comité d’Ethique pour les Recherches impliquant la personne humaine des 

Universités de Tours et Poitiers).  
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Participants 

One hundred and one French psychology undergraduates (4 men and 97 women, 

Mage = 18.3, SDage = 1.04) participated in this study voluntarily in exchange for course 

credit. A sensitivity analysis shows that a sample this large provides 80% power to 

detect a small effect size of Cohen’s d = 0.22 at the conventional a = .05 threshold, in a 

regression analysis with three predictors, which is the analysis that was run to test the 

main hypothesis. Given that the effect size was not known in advance, this sample size 

was deemed acceptable to the extent that it provided sufficient power to detect a small 

effect (Cohen, 1988).  

Materials and Procedure 

 After signing a consent form, the participants completed two scales, presented in 

counterbalanced order. One scale was a measure of overtly expressed anti-Muslim 

prejudice, adapted from Imhoff and Recker (2012). This scale included 7 items 

(representative items: “Islam is an archaic religion, unable to adjust to the present”, “I 

think Islamic religion and its aggressive sides predispose it towards proximity to 

terrorism”, and “Muslims and their religion are so different from us that it would be 

naïve to demand an equal access to all positions in society”). All items loaded on the 

same factor in a principal components analysis (PCA), and the internal reliability of this 

scale in the present sample was satisfactory (Cronbach’s α = 0.78). The original scale 

included two subscales: Islamoprejudice and secular critique of Islam. However, here 

we used only a French version of the Islamoprejudice subscale, validated in a pilot 

study (Arnoult et al., 2021).  

 The second scale was the Creature of Habit Scale (Ersche et al., 2017; French 

version by Wyckmans et al., 2020). This measure included two subscales: routine 
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(16 items, α = 0.89, representative items: “I tend to like routine” and “I like to park my 

car or bike always in the same place”) and automaticity (11 items, α = 0.86, 

representative items: “I often find myself running on ‘autopilot’, and then wonder why I 

ended up in a particular place or doing something that I did not intend to do” and “I 

often find myself eating without being aware of it”). The automaticity subscale was of 

particular interest in the present study. Previous research indicates that this subscale is a 

valid measure of automaticity 3 (Ersche et al., 2017, 2019, 2021; Wyckmans et al., 

2020). No other measures were assessed as moderating variables in this study.  

 Next, participants were asked to recall two memories: (1) the Paris Bataclan 

terrorist attacks, which refers to all the events that took place in Paris the evening of 

November 13, 2015, and (2) an emotionally strong personal memory (control 

condition). The two memories were presented in random order and counterbalanced 

across participants. This memory recall protocol was based on procedures used to 

evaluate flashbulb memories (Conway et al., 1994; El Haj et al., 2016). Further details 

about the memory recall procedure are available online (https://osf.io/x7z4f/).   

After recalling each memory, participants carried out the shooter decision task 

(Correll et al., 2002; see Figure 3). In each trial, a computer program randomly 

displayed a target. Participants were instructed to press the “I” key on the keyboard, 

labeled “shoot,” when the displayed target was armed and the “X” key, labeled “Don’t 

shoot,” when the displayed target was unarmed. The targets (shoulders and face) were 

all men and had either a North-African (Arab-Muslim) phenotype (n = 16) or a 

Caucasian phenotype (n = 16). These targets were selected from the Caucasian and 

North-African French Faces (CaNAFF; Courset et al., 2018) database, which consists of 

147 photographs of individuals with various degrees of prototypicality across the 
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Caucasian/North African (Arab-Muslims) continuum. These individuals all had the 

same outfit (a dark sweater) and displayed a neutral facial expression. The average 

prototypicality scores for the Caucasian and North-African groups were comparable 

(MCaucasian = − 29.6, SD = 1.44 and MNorth African = 29.1, SD = 1.12). These targets were 

presented on a background depicting a building facade with four windows (adapted 

from Mange et al., 2012). Each of the 32 targets appeared four times in the game (for a 

total of 128 trials), twice with a gun (black or silver), and twice with a harmless object 

of similar size (black bottle or silver thermos), resulting in 128 target images. The 

object held by the target appeared alternatively to the left or to the right of the target’s 

face, in order to ensure that participants would visually inspect targets’ faces. We 

allowed a time window of 170 ms to 850 ms for a response, and a warning appeared 

whenever a participant was too slow and/or made an incorrect decision. The task began 

with six training trials with targets randomly chosen by the computer. The actual test 

phase consisted of 128 trials. 

As in previous studies (Correll et al., 2002), two indicators of implicit bias were 

computed. The first indicator relied on reaction times, reflecting quicker decisions to 

shoot armed Arab-Muslims compared to Caucasian targets and slower decisions not to 

shoot unarmed Arab-Muslims compared to Caucasian targets. Implicit bias in reaction 

times can be conceptualized as faster responses to stereotype-congruent trials (Arab-

Muslims armed and Caucasian unarmed) than to stereotype-incongruent trials (Arab-

Muslims unarmed and Caucasian armed). The second indicator relied on false alarm and 

omission errors, reflecting the tendency to shoot unarmed targets more often if they 

were Arab-Muslims than if they were Caucasian (false alarms) and not to shoot armed 

targets less often if they were Arab-Muslims than if they were Caucasian (misses). 
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Implicit bias in errors can be conceptualized as making relatively few mistakes on 

stereotype-congruent trials (armed Arab-Muslims and unarmed Caucasians) and more 

mistakes on stereotype-incongruent trials (unarmed Arab-Muslims and armed 

Caucasians). In a pilot study using this Arab-Muslim version of the shooter decision 

task (N = 300), we found both of these indicators of implicit bias to be significant 

(Arnoult et al., 2021). At the end of the study, participants were thanked and debriefed.  

Results 

Data Preparation 

            The data of the shooting decision task was first screened for outliers. 

Participants whose data deviated more than 2.5 times the median absolute deviation 

from the median (Leys et al., 2013) were considered outliers. This represented 2.20% of 

the data. We also excluded trials on which participants failed to respond within the 170–

850 ms response window (9.41% of the trials). For reaction time analyses, we also 

excluded trials on which participants responded incorrectly (9.53% of the trials). 

Two indicators of implicit bias were computed, one based on reaction times and 

the other on errors. Implicit bias in reaction times was computed as: (Reaction 

TimesArab-Muslims unarmed + Reaction TimesCaucasian armed) – (Reaction TimesArab-Muslims armed + 

Reaction TimesCaucasian unarmed), where higher values indicated stronger implicit bias. 

Similarly, implicit bias in errors was computed as: (False alarms Arab-Muslims unarmed + 

Omissions Caucasian armed) – (False alarms Caucasian unarmed + Omissions Arab-Muslims armed), 

where higher values indicated stronger implicit bias. These computations were similar 

to those used in prior research (Correll et al., 2002, Study 3). The dependent variable in 

each of the analyses reported below was the difference in implicit bias between the 

terrorist attack and the personal memory reminder, such that a positive score indicated 
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an increase in implicit bias after the terrorist attack reminder compared to the personal 

memory reminder. 

Main Analyses 

To test our main hypotheses, we conducted moderation analyses (Aiken et al., 

1991; Frazier et al., 2004). The dependent variable (difference in implicit bias between 

terrorist attack and personal memory control condition) was regressed on expressed 

anti-Muslim prejudice (continuous variable, mean centered), automaticity (continuous 

variable, mean centered), and the interaction between automaticity and expressed anti-

Muslim prejudice.  

In the regression model predicting implicit bias in reaction times, the intercept 

was not significant, b = –0.01, SE = 0.01, 95% CI [–0.02, 0.01], t = –0.74, p = .462. 

Thus, the mean implicit bias in reaction times was not different after the personal 

memory (M = –0.01, SD = 0.06) and terrorist attack reminders (M = –0.01, SD = 0.05). 

The main effect of expressed anti-Muslim prejudice was marginal, b = 0.01, SE = 0.01, 

95% CI [–0.00, 0.03], t = 1.71, p = .091. Participants with higher levels of expressed 

anti-Muslim prejudice were more biased towards Arab-Muslims after being reminded of 

terrorist attacks. The main effect of automaticity was not significant, b = 0.01, SE = 

0.01, 95% CI [–0.00, 0.03], t = 1.64, p = .104.The predicted interaction, however, 

reached significance, b = 0.02, SE = 0.01, 95% CI [0.01, 0.04], t = 3.03, p = .003. As 

expected, the higher the participants were in both anti-Muslim prejudice and 

automaticity, the more their implicit bias in reaction times increased after recalling the 

terrorist attack, compared to a personal memory.  

Figure 4 depicts the mean increase in implicit bias in reaction times as a function 

of anti-Muslim prejudice and automaticity. Simple slope tests showed that high 
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automaticity was associated with increased implicit bias after reminders of terrorist 

attacks among participants relatively high in anti-Muslim prejudice, b = 0.03, SE = 0.01, 

95% CI [0.01, 0.06], t= 3.25, p = .002, but not among those relatively low in anti-

Muslim prejudice, b = –0.01, SE = 0.01, 95% CI [–0.03, 0.01], t = –0.97, p = .334.  

When the effects of memory reminders on implicit bias in reaction times were 

tested at different levels of anti-Muslim prejudice and automaticity (computed at ± 

1SD), only participants with high levels of both anti-Muslim prejudice and automaticity 

showed a significant increase in implicit bias after reminders of terrorist attacks 

compared to after the personal memory reminder, b = 0.04, SE = 0.01, 95% CI [0.01, 

0.07], t= 2.96, p = .004. The difference in implicit bias between the two reminders was 

not significant for any other combination of anti-Muslim prejudice and automaticity 

levels.  

In the regression model predicting implicit bias in errors, the intercept was 

marginally significant, b = –1.08, SE = 0.55, 95% CI [–2.17, 0.01], t = –1.97, p = .052. 

The mean implicit bias in errors was lower after terrorist attack reminders (M = 0.15, 

SD = 4.10) than after the personal memory reminder (M = 1.14, SD = 4.14). The main 

effect of expressed anti-Muslim prejudice was not significant, b = 0.09, SE = 0.55, 95% 

CI [–1.01, 1.19], t = 0.16, p = .872. The main effect of automaticity was marginally 

significant, b = –1.06, SE = 0.55, 95% CI [–2.16, 0.03], t = –1.93, p = .057. Overall, 

participants with higher levels of automaticity displayed fewer shooting errors (were 

less biased) towards Arab-Muslims after being reminded of the terrorist attacks. 

Contrary to our expectation, the interaction term was not significant, b = 0.46, SE = 

0.53, 95% CI [–0.59, 1.52], t = 0.88, p = .382.  

Discussion 
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 In this study, there was no overall increase in implicit bias after reminders of 

terrorist attacks. However, consistent with our hypothesis, the results suggest that 

implicit bias in reaction times increased after reminders of terrorist attacks among 

individuals relatively high in both overtly expressed anti-Muslim prejudice and 

automaticity. This is in line with the view that an increase in implicit bias after 

reminders of terrorist attacks reflects an automatic hostile reaction against Arab-

Muslims. Individuals who have strong anti-Muslim prejudice but a low tendency to act 

automatically may have downregulated their hostile reactions to not show an increase in 

implicit bias after terrorist attack reminders.  

 The lack of a main effect of terrorist attack reminders seems to be at odds with 

the results of Studies 1 and 2. However, contrary to the first two studies, in which 

individuals’ reactions were assessed in the immediate aftermath of the terrorist attacks, 

the present study was conducted approximately eight years after the Bataclan terrorist 

attack. It thus might not be that surprising that only the most prejudiced individuals who 

struggle to contain their hostile reactions actually showed an increase in implicit bias in 

the shooter task.  

 Some results of Study 3, however, were unexpected. For instance, implicit 

bias in errors was marginally lower in the terrorist attack condition, compared to the 

personal memory condition. Moreover, the predicted interaction was not significant on 

implicit bias in errors. To ensure that the main finding in Study 3, namely the 

interaction between anti-Muslim prejudice and automaticity on implicit bias in reaction 

times against Arab-Muslims, is reliable, Study 4 aimed to replicate these findings with 

the memory of the 9/11 terrorist attacks in the USA.  

Study 4  
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Study 4 aimed to replicate and extend the findings of Study 3. In this study, 

American participants were asked to recall the attacks that took place on September 

11th, 2001, in the United States. Using a within-participant design, the shooting task was 

completed twice: once after recalling a personal memory and then again after recalling 

the 9/11 terrorist attacks. All participants completed the anti-Islamic prejudice scale and 

the automaticity scale before reporting their memories. As in Study 3, our main 

hypothesis was that expressed anti-Muslim prejudice and automaticity would interact to 

predict increased implicit bias in reaction times in the shooter task after recalling 9/11. 

Participants with relatively high levels of expressed anti-Muslim prejudice and 

automaticity would show increased implicit bias in the shooter task after recalling 9/11, 

compared to participants with relatively low levels of expressed anti-Muslim prejudice 

and/or automaticity. Before data were collected, this study was fully pre-registered on 

Open Science Framework (OSF).  

Method 

Transparency and Openness 

We report how we determined our sample size, all data exclusions (if any), all 

manipulations, and all measures in the study. All data, analysis code, and research 

materials are available at https://osf.io/x7z4f/. This study’s design and its analysis were 

fully pre-registered at https://osf.io/a2m6g.  

Participants 

Two hundred American participants (82 men, 115 women, and 3 gender-

unspecified, Mage = 50.8, SDage = 7.61) were recruited on the Prolific platform 

(https://www.prolific.co/) to participate in this study for £7.52 per hour. Following the 

preregistered plan, we recruited only participants who were at least 20 in 2001 to ensure 
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that all had a vivid memory of the 9/11 terrorist attacks. This sample size, which was 

twice as large as the one used in Study 3, thus provided 80% power to detect an effect 

size of Cohen’s d = 0.11 at the conventional a = .05 threshold in a regression analysis 

with three predictors. 

Materials and Procedure 

The study was conducted online on the Pavlovia platform (https://pavlovia.org). 

After signing a consent form, participants completed two scales, presented in random 

order: the anti-Islamic prejudice scale (Cronbach’s α = 0.78) and the automaticity scale 

(Cronbach’s α = 0.88) used in Study 3. No other measures were assessed as moderating 

variables in this study.  

 Next, participants were asked to recall a personally important school-related 

memory and then answered 15 questions concerning the event (e.g., “How easily do you 

remember who you were with when this event happened?”). These memory recall 

questions, adapted from flashbulb memory research (Conway et al., 1994; El Haj et al., 

2016), are available online (https://osf.io/x7z4f/). After recalling the personal memory, 

participants carried out the shooter task used in Study 3.  

 Then, participants were asked to recall the 9/11 terrorist attacks and to answer 15 

questions concerning the attacks. They then performed the shooter decision task once 

more.  

 In this study, the two repeated conditions (personal memory vs. terrorist attacks) 

were presented in the same sequential order for all participants (no order effect was 

found in Study 3). Finally, participants were thanked and debriefed. 

Results  

Data Preparation 
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 The criteria for excluding data were the same as in Study 3: 2.74 % of responses 

were outliers, 11.85% did not fall within the 170–850 ms response window, and 9.29% 

of responses were incorrect. The average response times were then computed with the 

remaining responses for each participant. 

 As in Study 3, implicit bias was computed separately for reaction times and 

errors with the same algorithm as the one used in Study 3. The dependent variable was 

the difference in implicit bias after terrorist attack reminders relative to the personal 

memory control condition.  

Preregistered Analyses 

We preregistered a significant interaction between expressed anti-Muslim 

prejudice and automaticity to predict increased implicit bias in reaction times after the 

terrorism reminder, similar to the one found in Study 3. In a regression model predicting 

implicit bias in reaction times, the effect of the intercept was not significant, b = 0.01, 

SE = 0.00, 95% CI [–0.02, 0.00], t = 1.50, p = .135. Thus, the mean implicit bias in 

reaction times after the terrorist attack reminder, collapsing across the moderator 

variables, was not significantly different (M = 0.00, SD = 0.05) from that after the 

personal memory reminder (M = –0.00, SD = 0.04). The main effect of expressed anti-

Muslim prejudice was not significant, b = –0.00, SE = 0.00, 95% CI [–0.01, 0.01], t = –

0.43, p = .666. There was also no main effect of automaticity, b = 0.00, SE = 0.00, 95% 

CI [–0.00, 0.01], t = 0.95, p = 0.344. However, the predicted interaction effect reached 

significance, b = 0.01, SE = 0.00, 95% CI [0.00, 0.02], t = 2.19, p = .030. As expected, 

the higher the levels of expressed anti-Muslim prejudice and automaticity the 

participants reported, the more they showed increased implicit bias in the shooter task 

after 9/11 recall.  
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Figure 5 depicts the predicted means. Simple slope tests showed that high levels 

of automaticity were associated with an increase in implicit bias after reminders of 

terrorist attacks (relative to personal memory control), but only among participants who 

also reported relatively high levels of anti-Muslim prejudice, b = 0.01, SE = 0.01, 95% 

CI [0.00, 0.03], t = 2.02, p = .045. This relationship was not found among participants 

relatively low in anti-Muslim prejudice, b = –0.01, SE = 0.01, 95% CI [–0.02, 0.01], Z = 

–0.94, p = .351. These findings replicate the findings of Study 3.  

As in Study 3, we also examined whether the effect of memory reminders on 

implicit bias in reaction times was significant at relatively high levels of both anti-

Muslim prejudice and automaticity (computed at + 1SD). However, this effect was not 

significant in this study, b = 0.01, SE = 0.01, 95% CI [–0.01, 0.02], t= 0.625, p = .533.  

Exploratory (Non-Preregistered) Analyses 

Next, we tested the interaction between expressed anti-Muslim prejudice and 

automaticity on implicit bias in errors. This interaction effect was not preregistered, as it 

was not significant in Study 3. In a regression model predicting implicit bias in errors, 

the effect of the intercept was not significant, b = –0.16, SE = 0.22, 95% CI [–0.58, 

0.27], t= –0.73, p = .47. There was no main effect of expressed anti-Muslim prejudice, b 

= 0.01, SE = 0.22, 95% CI [–0.42, 0.44], t = 0.05, p = .960, or of automaticity, b = 0.20, 

SE = 0.22, 95% CI [–0.23, 0.63], t= 0.92, p = .359. The interaction term, however, was 

significant, b = –0.46, SE = 0.20, 95% CI [–0.85, –0.06], t = –2.28, p = .024. This 

interaction showed that high automaticity was related to increased implicit bias among 

participants relatively low in anti-Muslim prejudice, b = 0.65, SE = 0.28, 95% CI [0.09, 

1.22], t = 2.30, p = .023, but not among participants relatively high in anti-Muslim 

prejudice, b = –0.26, SE = 0.30, 95% CI [–0.86, 0.34], t= –0.85, p = .398. The effect of 
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memory reminders on implicit bias in implicit bias in reaction times was not significant 

at relatively high levels of both anti-Muslim prejudice and automaticity (computed at + 

1SD), b = –0.40, SE = 0.40, 95% CI [–1.19, 0.38], t = –1.02, p = .310.  

Thus, the findings showed that expressed anti-Muslim prejudice and 

automaticity interact to predict implicit bias. However, the effects differed on implicit 

bias in errors and on implicit bias in reaction times. Whereas the effects on implicit bias 

in reaction times support our hypotheses, the effects on implicit bias in errors do not.  

Discussion 

In Study 4, the results of the preregistered analyses were consistent with those 

observed in the previous study. A significant interaction between anti-Muslim prejudice 

and automaticity emerged to predict increased implicit bias in reaction times following 

reminders of 9/11 terrorist attacks in the USA. The shape of the interaction was similar 

to that found in Study 3, as was the significance of the simple slope tests. Taken 

together, the findings of Studies 3 and 4 suggest that reminders of terrorist attacks are 

especially likely to increase implicit bias in reaction times when high levels of anti-

Muslim prejudice are associated with high levels of automaticity.  

Unexpectedly, however, a different pattern of findings emerged regarding 

implicit bias in errors: low prejudiced individuals with a tendency to act automatically 

were more biased after the terrorist attack reminder than after a personal memory. As 

this effect was not preregistered, and not found in Study 3, it may be a spurious finding 

that should be interpreted with caution. However, it could be speculated that individuals 

with relatively low levels of expressed anti-Muslim prejudice are especially concerned 

about appearing prejudiced when reminded of terrorist attacks, which may lead them to 

make more errors when confronted with armed Arab-Muslim targets.  
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Despite some inconsistencies, Studies 3 and 4 provided converging evidence for 

our theoretical reasoning in two different cultures, and for two different terrorist attacks, 

with remarkably similar effects (see Figures 4 and 5). The fact that, in both studies, 

increased implicit bias in reaction times after terrorist attack reminders was found only 

among highly prejudiced individuals who tend to respond automatically is very 

consistent with the idea that this reaction is both automatic and hostile.  

In Study 5, we sought to extend these findings using a different moderating 

variable: individual differences in the tendency to automatically associate Arab-

Muslims with terrorism.  

Study 5 

In Study 5, we sought to better understand why individuals show a hostile 

reaction to the entire group of Arab-Muslims, when only a small proportion of Muslim 

individuals engage in terrorist acts. We suspected that one possible explanation is that 

individuals form an association between group membership (Arab-Muslims) and 

terrorism. Indeed, the profusion of Islamic terrorist attacks over the last decades may 

have led people to automatically associate Arab-Muslims with terrorism through a 

process of fear conditioning (LeDoux, 2014; Maren, 2001). Individuals who strongly 

associate Arab-Muslims with terrorism might be especially likely to perceive Arab-

Muslims as threatening and thus to show exacerbated hostile reactions towards 

members of this group when reminded of terrorist attacks.  

In the present study, we assessed individual differences in the automatic 

tendency to associate Arab-Muslims with terrorism using an IAT (Nosek et al., 2007) 

before asking half of the sample to report a memory of a terrorist attack while the other 

half reported a personal memory (in a between-participant design). In this context, it 
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was predicted that terrorist attack reminders would be particularly likely to increase 

implicit bias against Arab-Muslims in the shooter decision task among individuals with 

a strong tendency to associate Muslims with terrorism.  

Method 

Transparency and Openness 

We report how we determined our sample size, all data exclusions (if any), all 

manipulations, and all measures in the study. All data, analysis code, and research 

materials are available at https://osf.io/x7z4f/. This study’s design and its analysis were 

not pre-registered.  

Participants 

 The present sample included 368 participants. Ninety-two participants were 

students recruited from a French university, and 276 were French citizens recruited 

through the Prolific platform (https://www.prolific.co/). We initially planned to recruit 

the entire sample from our university but had to change our plan due to the COVID-19 

pandemic. Participants recruited from our university participated on a voluntary basis, 

and participants recruited through Prolific were paid £7.52 per hour. For this study, we 

recruited only participants who were at least 18 years old in 2015 to ensure that all have 

a vivid memory of the Paris terrorist attacks. The mean age was 33.8 years old 

(SD = 9.60). There were 153 women, 205 men, 3 non-binary people, and 7 unspecified. 

A sensitivity analysis shows that a sample this large provides 80% power to detect an 

effect size of Cohen’s d = 0.06 at the conventional a = .05 threshold, in a regression 

analysis with three predictors, as performed to test the hypothesis. 

Material and Procedure 
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The experiment was performed online. Participants first completed an IAT 

(Greenwald et al., 1998; Nosek et al., 2007) assessing the automatic tendency to 

associate Arab-Muslims faces with words related to terrorism.  

In this version of the IAT, the “Arab-Muslims” category was contrasted against 

the “Caucasian” category. Four North-African French faces were used as stimuli for the 

“Arab-Muslims” category, and four “Caucasian faces” were used as stimuli for the 

Caucasian category. All stimuli were taken from the CaNAFF database (Courset et al., 

2018). The category “Terrorism” (six words were used as stimuli: attack, bombing, 

death, victim, violence, and terror) was used in contrast to the category “Peace” (six 

words were used as stimuli: well-being, freedom, calm, serenity, balance, and 

tranquility). All of the words used for the “Terrorism” and “Peace” categories were pre-

tested before the experiment. Depending on the block of the IAT, the “Arab-Muslims” 

category and the “Terrorism” category shared the same or a different response key. The 

IAT consisted of seven blocks. Blocks 1, 2, and 5 were training blocks. Blocks 3 and 4 

were congruent blocks, and Blocks 6 and 7 were incongruent blocks. The IAT score 

was computed using the D600 algorithm (Greenwald et al., 2003). Higher IAT scores 

represent a stronger implicit association between terrorism and Arab-Muslims faces. No 

other measures were assessed as moderating variables in this study.  

Following the IAT, participants were randomly assigned to one of the two 

experimental conditions. In the terrorism condition, participants were asked to recall a 

memory of the Bataclan terrorist attack that took place in Paris on the evening of 

November 13, 2015. In the control condition participants were asked to recall an 

emotionally strong personal memory. In these recall tasks (available at 

https://osf.io/x7z4f/), participants were asked 16 questions: four of them assessed the 
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ease of recalling the event and its encoding circumstances (e.g., “How easily do you 

remember this event?”); ten questions assessed the intensity of the emotions felt when 

the participant learned about the event (e.g., “How scared did you feel when you learned 

about this event?”); and two questions assessed the frequency of reminders (e.g., “How 

often do you discuss this event with people around you?”).  

After recalling each memory, participants were asked to perform the same 

shooting decision task used in previous studies. They were also asked to complete one 

item assessing overtly expressed attitudes towards Arab-Muslims: “I have a positive 

attitude towards Islam and Muslims living in France” on a seven-point Likert scale (1 = 

totally disagree to 7 = totally agree). At the end of the study, the participants were 

thanked and debriefed.  

Results 

Data Preparation 

Based on the same criteria as in the previous studies, 2.51% of the trials were 

excluded as outliers, 7.82% of the trials were excluded because participants failed to 

respond within the 170-850 ms response window, and 8.48% of trials were excluded 

because participants responded incorrectly. 

 As in the previous studies, implicit bias in the shooter decision task was 

computed separately for both reaction times and errors.  

Main Analyses 

  Implicit bias in reaction times on the shooter decision task was regressed on 

implicit Muslim–terrorism associations (continuous variable, mean centered), 

experimental condition (memory of Paris terrorist attacks coded 1, personal memory 

coded 0), and the interaction between implicit Muslim–terrorism associations and 
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condition. In this analysis, there was no main effect of implicit Muslim–terrorism 

associations, b = –0.00, SE = 0.00, 95% CI [–0.01, 0.00], t= –1.03, p = .305, and no 

main effect of memory condition, b = –0.00, SE = 0.00, 95% CI [–0.01, 0.01], t = –0.53, 

p = .593. The predicted interaction between implicit Muslim–terrorism associations and 

memory condition was also not significant, b = 0.00, SE = 0.00, 95% CI [–0.01, 0.01], t 

= 0.14, p = .891.  

 In a parallel regression model predicting implicit bias in errors, there was no 

main effect of implicit Muslim–terrorism associations, b = 0.08, SE = 0.12, 95% CI [–

0.16, 0.32], t = 0.65, p = .517, and no main effect of memory condition, b = 0.17, SE = 

0.25, 95% CI [–0.32, 0.66], t = 0.68, p = .496. However, the predicted interaction 

between implicit Muslim–terrorism associations and memory condition was significant, 

b = 0.55, SE = 0.24, 95% CI [0.07, 1.02], t = 2.27, p = .024. Figure 6 displays the 

predicted means. 

Simple slope tests indicated that the terrorist attack reminder, compared to the 

personal memory reminder, increased implicit bias in errors among participants 

relatively high in Muslim–terrorism associations, b = 0.72, SE = 0.34, 95% CI [0.04, 

1.39], t = 2.01, p = .037. In contrast, there was no effect of terrorist attack reminders 

among participants relatively low in implicit Muslim–terrorism associations, b = –0.38, 

SE = 0.35, 95% CI [–1.07, 0.31], t = –1.08, p = .280.  

Expressed Attitudes  

 We also examined whether the effects found on implicit bias were also found on 

overtly expressed attitudes towards Arab-Muslims. In a regression model predicting 

expressed attitudes towards Arab-Muslims, there was a significant effect of implicit 

Muslim–terrorism associations, b = –0.30, SE = 0.08, 95% CI [–0.45, –0.14], Z = –3.67, 
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p < .001. The more participants automatically associated Muslims with terrorism, the 

more negative their expressed attitude towards Arab-Muslims. There was no main effect 

of the memory condition, b = 0.06, SE = 0.16, 95% CI [–0.25, 0.38], t = 0.40, p = .690, 

and no interaction between implicit associations and memory condition, b = 0.07, SE = 

0.16, 95% CI [–0.25, 0.39], t = 0.44, p = .659.  

Discussion 

 The results of Study 5 were partly consistent with our predictions. Whereas 

findings provided no support for our hypotheses on implicit bias in reaction times, there 

was a significant interaction between memory condition and implicit Muslim–terrorism 

associations on implicit bias in errors. Consistent with our reasoning, the effect of the 

terrorist attack reminder increased implicit bias in errors only for participants who 

strongly associated Arab-Muslims with terrorism. It is not entirely clear why findings 

emerged on implicit bias in errors but not on implicit bias in reaction times, and further 

research is needed. However, the two focal findings in the present study once again 

corroborate the idea that implicit bias in the shooter task following reminders of terrorist 

attacks reflects hostile and automatic reactions towards Arab-Muslims. On one hand, 

the IAT, which is believed to measure automatic associations, is positively associated 

with overtly expressed hostility and prejudice towards Arab-Muslims. On the other 

hand, these automatic associations also facilitate the occurrence of implicit bias in the 

shooter task after the terrorist attack reminder.  

 In the sixth and final study, we sought to more directly test our reasoning that 

implicit bias following terrorist attack reminders is related to an inability to regulate 

automatic hostile reactions. We did this by manipulating mental fatigue, known to 

impair self-regulation.   
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Study 6 

 In line with the JSM of prejudice (Crandall & Eshleman, 2003, 2005), implicit 

bias can be reduced if individuals have ample cognitive resources to regulate automatic 

reactions. Conversely, research on ego-depletion (Baumeister et al., 2007, 2018) 

suggests that greater implicit bias in the decision to shoot may be found when 

individuals are fatigued because self-control is compromised. Consistent with this 

hypothesis, previous findings have shown that sleep deprivation influences implicit bias 

in the decision to shoot (Johnson et al., 2021; Ma et al., 2013). However, sleep 

deprivation is related to confounding variables such as stress and bad mood in addition 

to mental fatigue. To date, only two studies have directly examined the effect of mental 

fatigue on implicit bias (Govorun & Payne, 2006; Ma et al., 2013, Study 1). These 

studies, however, relied on a relatively small sample (N = 72 and N = 77, respectively), 

did not include a manipulation check of mental fatigue (Ma et al., 2013), and used a 

relatively brief cognitively taxing task (about 10 minutes of a response inhibition task) 

to deplete participants. In recent years, the replicability of studies relying on such brief 

cognitively taxing tasks has been seriously questioned (e.g., Etherton et al., 2018; 

Hagger et al., 2016; Lurquin et al., 2016; Xu et al., 2014). Therefore, additional 

evidence is needed to clearly document the effect of mental fatigue on implicit bias in 

the decision to shoot.  

 Recent research suggests that a relatively long, depleting, 30-minute Stroop task 

(including about 900 trials) is optimal for inducing a state of mental fatigue and cause a 

disruption of self-control (Mangin et al., 2021). A 30-minute Stroop task is about 3 

times longer than the one used in previous studies (Govorun & Payne, 2006; Ma et al., 

2013, Study 1) and thus provides a much stronger manipulation of mental fatigue. In the 
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present study, we used Mangin et al.’s, (2021) procedure to test the hypothesis that 

mental fatigue exacerbates implicit bias in the decision to shoot when individuals are 

reminded of a terrorist attack.  

 In this last study, we also attempted to verify that ego-depletion impacts the 

balance between automatic and controlled components of the shooter decision task, as 

implied by our theoretical reasoning. 4 To reach this goal, we used a process 

dissociation model (Jacoby, 1991; Payne, 2001; Ito et al., 2015). This procedure can be 

used to estimate the contribution of automatic and controlled processes to performance 

in any cognitive task including both congruent and incongruent trials. In the shooter 

task, the automatic processes reflect the influence of the stereotypical association 

between Arab-Muslims and guns, facilitating stereotype-congruent responses (even if 

incorrect). In contrast, the controlled processes reflect correct visual discrimination 

between guns and lures. Controlled and automatic processing can be estimated from the 

number of errors in the shooting task by using a set of simple algebraic equations 

(Payne, 2001). Using these equations, we tested the hypothesis that depleted 

participants would show exacerbated automatic and/or disrupted controlled processing 

in the shooter decision task when reminded of terrorist attacks.  

Method 

Transparency and Openness 

We report how we determined our sample size, all data exclusions (if any), all 

manipulations, and all measures in the study. All data, analysis code, and research 

materials are available at https://osf.io/x7z4f/. This study’s design and its analysis were 

not pre-registered.  

Participants 
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One hundred and eighty-two French undergraduate psychology students (93.4% 

women, Mage = 18.4, SD age = 1.10; range of 17 to 23) participated in the experiment in 

exchange for course credits or a small amount of money (a €10 voucher). A sensitivity 

analysis showed that this sample size provided 80% power to detect an effect of 

Cohen’s d = .41 or greater, with α = .05 (two-tailed) in an independent samples t-test. 

Previous meta-analyses on ego-depletion found similar effect sizes of d = 0.40 (Hagger 

et al., 2010) and d = 0.44 (Dang, 2018) when the Stroop task was used to deplete 

participants.  

Material and Procedure 

In this study, implicit bias on the shooter task was measured only once, after the 

mental fatigue manipulation. Participants were randomly assigned to either perform a 

modified Stroop task for 30 minutes or watch a 30-minute documentary video (in the 

control condition). For the modified Stroop task, participants had to react as quickly and 

accurately as possible to visual cues by giving a verbal response. Each trial began with a 

fixation cross in the middle of the screen for 50 ms. Subsequently, a 400 ms prime of a 

circle or square was displayed around the fixation cross. Following the prime, a word 

appeared in the center of the screen (i.e., the response signal) until the participants 

answered. The words displayed on the screen were color names (red, blue, yellow, or 

green) written in incongruent color inks (e.g., red written in blue). Participants were 

instructed that when the prime is a square they should read the target word out loud, and 

when the prime is a circle, they should name the color of the target word. Responses 

were recorded with a microphone. The 888 trials took 30 minutes to complete. The 

control condition was watching a 30-minute documentary that was pre-tested to be 
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neutral and not boring (Mangin et al., 2021). To ensure that participants paid attention 

to the video, they were asked to answer 10 simple questions about it.  

As a manipulation check, all participants indicated their level of mental fatigue 

on a visual analog scale ranging from 0% to 100%. Participants answered this question 

before and after the 30-minute Stroop task.  

All participants were then instructed to recall the Bataclan Paris attacks. As in 

previous studies, participants answered 16 questions regarding their memory and 

feelings about these events and their circumstances (see https://osf.io/x7z4f/). After this, 

they completed the shooter decision task, as in the previous studies. Finally, participants 

were thanked and debriefed.  

Results 

Data Preparation  

Using the same criteria as previous studies, 3.03% of trials were excluded as 

outliers, 5.38% of trials were excluded because they fell outside the specified time 

window, and 6.06% of trials were excluded due to incorrect responses. The main 

dependent variable was implicit bias on the shooter decision task, computed separately 

for both reaction times and errors.  

To assess automatic and controlled components of the shooter task, we relied on 

the process dissociation procedure (Payne, 2001). This approach uses error rates on 

stereotype congruent and stereotype incongruent trials to compute separate indicators of 

automatic and controlled processing. The controlled component is indicated by the 

subtraction of the proportion of errors reflecting a hostile bias towards Arab-Muslims 

on stereotype-incongruent trials from the proportion of correct responses in stereotype-

congruent trials. The automatic component is indicated by the proportion of false alarms 
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divided by the quantity [1 –the controlled component], which represents the likelihood 

of a false alarm when control fails (Payne, 2001).  

Preliminary Analyses  

A 2(condition: control vs. depleted) X 2(time: before vs. after) analysis of 

variance (ANOVA), with repeated measures on the last factor, was conducted on the 

manipulation check (mental fatigue). A significant effect of the repeated factor was 

found, F(1, 177) = 278.49, p < .001, η2p = 0.6, with participants reporting more mental 

fatigue after the manipulation than before (M = 6.21, SE = 0.14, and M = 4.26, SE = 

0.14, respectively). There was also a significant time x condition interaction, F(1, 177) 

= 12.82, p < .001, η2p = 0.07. Tests for simple main effects revealed no difference in 

mental fatigue between conditions before the manipulation (M = 4.22, SE = 0.20, and M 

= 4.29, SE = 0.20, respectively), t(177) = –0.22, ptukey = 0.99. However, after the 

manipulation, participants reported higher mental fatigue in the depleted condition than 

in the control condition (M = 6.60, SE = 0.20, and M = 5.82, SE = 0.20, respectively), 

t(177) = 2.62, ptukey = 0.046.  

Main Analyses 

Mean implicit bias in reaction times and errors are presented in Figure 7. The 

mean implicit bias in reaction times was not different between the depleted condition (n 

= 88, M = 0.00, SD = 0.04) and the control condition (n = 79, M = –0.00, SD = 0.05), 

t(165) = 0.55, p = .586, Cohen’s d = 0.08, 95% CI[–0.22, 0.39]. As predicted, however, 

the mean implicit bias in errors was significantly greater in the depleted condition (n = 

86, M = 0.38, SD = 1.79) than in the control condition (n = 89, M = –0.26, SD = 1.75), 

t(173) = 2.39, p = .018, Cohen’s d = 0.36, 95% CI[0.06, 0.66].  



TERRORISM AND ANTI-ISLAMIC IMPLICIT BIAS  47 
   

A one-sample t-test further showed that the mean of implicit bias in errors was 

not different from zero in the control condition, t(88) = –1.38, p = 0.168, Cohen’s d = –

0.147. In the depleted condition, the mean of implicit bias in errors was marginally 

positive, t(85) = 1.988, p = 0.050, Cohen’s d = 0.214.  

Supplementary Analyses 

To test whether the ego-depletion manipulation influenced the automatic and 

controlled components on the shooter task, we used independent sample t-test. The 

effect of ego depletion was significant on the automatic component, t(171) = 2.00, p = 

.047, h2p = .047, but not on the controlled component, t(180) = 0.994, p = .321, h2p = 

.005. Consistent with the idea that ego depletion fosters automatic processing, the 

automatic component of the shooter task was higher in the ego depletion (M = 0.558, 

SD = 0.322) than in the control condition (M = 0.462, SD = 0.303).  

Discussion 

The results of Study 6 show that mental fatigue exacerbates implicit bias in 

errors in the decision to shoot when reminded of terrorist attacks. In addition, the 

process dissociation procedure allowed us to verify that ego depletion fosters automatic 

reactions in the shooter task, after the participants were reminded of terrorist attacks. In 

line with our reasoning, this then leads to stronger shooter bias. This finding is thus 

consistent with the JSM of prejudice (Crandall & Eshleman, 2003), with research on 

ego-depletion (Baumeister et al., 2007, 2018), and with the theoretical arguments 

advanced in the present work. To summarize, when individuals reminded of the terrorist 

attacks were unable to control their impulsive reactions due to a depleting task, they 

showed increased automaticity, and increased bias against Arab-Muslims on the 

shooting task. When individuals are not depleted, however, they seem to downregulate 
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their hostile reactions so as to not show implicit bias. Taken together, these findings are 

generally consistent with the idea that many individuals tend to suppress implicit bias 

towards Arab-Muslims unless their ability to do so is impaired.   

Interestingly, in this study, mental fatigue affected implicit bias in errors 

regardless of the personality variables investigated in Studies 3 to 5. This corroborates 

the idea that the increase in implicit bias after terrorist attack reminders is related to an 

incapacity to suppress hostility, whether this incapacity is due to personality variables or 

contextual factors.  

Internal Meta-Analysis 

Although the findings of Studies 3-6 provided support for our hypotheses, there 

were some (relatively minor) inconsistencies in the findings. In particular, the predicted 

effects emerged on reaction time in Studies 3-4 and on errors in Studies 5-6. Reaction-

time based cognitive tasks as the shooter decision task involve a speed-accuracy 

tradeoff, and it is common in psychological research to find effects only on one of the 

two indicators (Liesefeld & Janczyk, 2022). It is often difficult to know exactly what 

prompts participants to prioritize accuracy over rapid responses and vice versa. It is also 

possible that such inconsistencies are random. In an effort to have a better summary of 

our findings, we meta-analyzed our 4 experiments (Studies 3-6).  

The aim of the internal meta-analysis was to address the following question: do 

the present data provide evidence for our hypotheses? Since the goal of the meta-

analysis was to make a specific inference about our data, rather than to draw broad 

inferences about the literature, we used fixed effects modeling in which the mean effect 

size (i.e., mean correlation) was weighted by sample size (effects based on random-

effects models are reported in a footnote). For each study, we first computed the effect 
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size corresponding to the key effect testing our predictions: the interaction between 

condition, expressed prejudice, and automaticity in Studies 3 and 4, the interaction 

between condition and implicit association in Study 5, and the main effect of ego 

depletion in Study 6. All effect sizes were transformed to Fisher’s z for analyses and 

converted back to Pearson correlations for presentation. For each study, the effect sizes 

observed on error and reaction time data were averaged to form one effect size (Goh et 

al., 2016).  

The observed Fisher r-to-z transformed correlation coefficients ranged from –

0.071 to 0.244, with the majority of estimates being positive (75%). The estimated 

average Fisher r-to-z transformed correlation coefficient based on the fixed-effects 

model was = 0.101 (95% CI: 0.029 to 0.172). 5 Therefore, the average outcome differed 

significantly from zero (z = 2.772, p = 0.006). The funnel plot is depicted in Figure S3 

(available here: https://osf.io/b98vm). Taken together, these findings indicate that the 

set of studies reported here provide evidence for our key hypotheses.  

General Discussion 

Across six studies, we found evidence that the salience of Islamic terrorist acts is 

associated with an increase in implicit hostile reactions towards Arab-Muslims. The 

first two studies found robust evidence for immediate and momentary increases in 

implicit bias towards Arab-Muslims following actual terrorist attacks, as indicated by 

implicit anti-Islam associations (Study 1) and by Google search terms reflecting hostile 

attitudes towards Muslims and Islam (Study 2). The next four studies were based on the 

recollection of terrorist attacks several years after they occurred and found that the 

effects of terrorist attack reminders on bias against Arab-Muslims were less robust than 

in Studies 1 and 2 and were moderated by other variables relevant to controlling 
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prejudiced expression. Specifically, when French participants reflected on the Paris 

terrorist attacks five years later (Study 3) and when American participants reflected on 

the 9/11 attacks 20 years later (Study 4), they exhibited an increase in implicit bias in 

the decision to shoot, but only if they were highly prejudiced and had a strong tendency 

to act automatically. Study 5 further corroborated the notion that implicit bias reflects 

an automatic hostile reaction by showing that implicit bias against Arab-Muslims in a 

shooting task was observed primarily among those with a strong tendency to associate 

Arab-Muslims with terrorism. Finally, Study 6 indicated that implicit bias towards 

Arab-Muslims following terrorism reminders increases when cognitive control is 

challenged and participants are unable to regulate their automatic affective reactions.  

Overall, these findings suggest that immediately after terrorist attacks, there is a 

surge in implicit bias towards Arab-Muslims, but this surge is short-lived. Years after 

the attack, the automatic tendency to react with hostility may be governed by behavior 

regulation mechanisms such that it is exhibited primarily among some individuals 

(chronically prejudiced individuals who tend to act automatically, as well as individuals 

who strongly associate Muslims with terrorism). However, when regulation 

mechanisms are challenged, implicit prejudice is clearly present. This suggests that 

remnants of these hostile feelings persist but are more controlled.  

Together, these findings are consistent with several social-psychological theories 

that predict increased hostility towards Arab-Muslims related to Islamic terrorist 

attacks, as well as with the JSM of prejudice expression (Crandall & Eshleman, 2003, 

2005). Importantly, the reported results challenge previous findings about the effect of 

terrorist attacks on prejudice that may lead to the unfounded conclusion that people are 

moderate and tolerant in that they distinguish between the perpetrators of the attacks 
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and the larger Arab and Muslim communities. In fact, the results of Study 5, that 

examined the association between terrorism and Arab-Muslim implicit attitudes, 

suggest that it is precisely the failure to make this distinction that facilitates hostile 

reactions towards members of the Arab-Muslim community. This research thus 

provides a new theoretical perspective and novel methodological tools to continue to 

investigate the timely and important question of the impact of terrorism on anti-Islamic 

prejudice. 

Whereas this research indicates that terrorism increases anti-Islamic implicit 

bias, the exact nature of this bias is not entirely clear. Terrorism is literally about 

inspiring fear (terror), not necessarily hostility. It seems plausible that terrorist attacks, 

especially in one's own country, would inspire more fear than hatred. Terrorist attacks 

would, thus, be expected to induce fear, especially in the immediate aftermath of an 

attack, but our studies seem to suggest a response characterized more by hostility. This 

is evident in Study 2 that found a surge in search terms related to hatred but not to fear 

following a terrorist attack. Although an explanation in terms of hostility seems to fit 

the data better than a fear explanation, we can not be entirely sure of the exact 

emotional tone of the response that we found. This may be important to examine in 

future research as the difference between feelings of fear and hostility have behavioral 

and policy implications (Lerner et al., 2003). Although the distinction between fear and 

hostility is conceptually important, many theories suggest that fear leads to hostility 

towards threatening out-groups (e.g., Pyszczynski et al., 2003). Thus, fear and hostility 

are strongly tied and it might be difficult to completely isolate their respective 

contributions in reactions to terrorist attacks.  

Theoretical and Practical Implications 
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 Consistent with prior large-scale surveys (Bianquis & Castell, 2020; Brouard et 

al., 2018; Castanho Silva, 2018; Zeffman, 2015), we found that terrorist attacks, and the 

memory of them, have no discernible effect on overtly expressed anti-Islamic prejudice 

(Studies 1 and 5). Using a variety of indirect measures, however, we found evidence 

that terrorist attacks and the memory of terrorist attacks can influence implicit anti-

Islamic prejudice (Studies 1–6). In fact, the present findings show that terrorist attacks 

elicited a number of automatic hostile reactions against Arab-Muslims (i.e., implicit 

anti-Islamic prejudice), even if no effects were observable on explicit measures. This 

suggests that the influence of terrorism on prejudice is more complex than previously 

thought. After a terrorist attack, most individuals may find it unjustified to express 

prejudice against all Arab-Muslims and thus do not overtly express higher levels of 

prejudice towards them. However, this does not mean that terrorist attacks perpetrated 

in the name of Islam have no effect on attitudes towards Arab-Muslim communities, as 

many political surveys seem to suggest (e.g., Castanho Silva, 2018). The present data 

show that under the apparent guise of tolerance lurks implicit anti-Islamic bias that is 

heightened after terrorist acts and when individuals are reminded of terrorist violence, 

especially when control over prejudice and its expression is made difficult. Thus, the 

present results directly impact existing theories of prejudice and change current 

knowledge about the link between terrorism and prejudice.  

The present findings are consistent with and have implications for the 

justification suppression model of prejudice (Crandall & Eshleman, 2003, 2005). 

Extending previous research on this model, we have identified several variables that 

moderate the expression of genuine or automatic prejudice, presumably by affecting 

individuals’ self-regulation processes. We found evidence that prejudiced reactions are 
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more likely to appear when suppression processes are weakened, either because 

prejudice is measured implicitly or because of personality or situational variables. The 

findings of Studies 3 and 4 are consistent with the idea that implicit bias in the decision 

to shoot can be kept at bay when either expressed prejudice or the tendency to act 

automatically is low. However, when highly prejudiced individuals have a high 

propensity for automatic reactions, the suppression process may be compromised, 

which then leads to greater implicit bias in the decision to shoot when terrorism is 

salient. In Study 5, individual differences in the tendency to automatically associate 

Arab-Muslims with terrorism moderated implicit bias after reminders of terrorist 

attacks. This is consistent with the idea that the tendency to automatically perceive 

Arab-Muslims as threatening plays a key role in this phenomenon. Study 6 suggests that 

the inability to suppress the expression of prejudice due to an ego-depleting task also 

increases implicit bias in the decision to shoot after reminders of terrorist attacks. 

Together, the current findings are consistent with the core idea of the justification 

suppression model that prejudice is often not expressed overtly but remains under the 

surface and can be reliably detected when self-control is low.   

The present research also makes a notable methodological contribution in 

demonstrating that explicit measures of prejudice, overwhelmingly used in political 

surveys and questionnaire studies, may not be appropriate for measuring politically 

sensitive reactions such as overt prejudice. The absence of any effect of terrorism 

salience on explicit measures of prejudice may not reflect a real psychological 

immunity to the effects of terrorism but rather the inadequacy of these measures in the 

detection of subtle psychological reactions. Current social norms view the expression of 

prejudice in a negative light, and people are motivated to conceal and suppress their 
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feelings towards other groups if these feelings are perceived to be outside of the range 

of acceptable social attitudes. In this light, it may be prudent to consider the possibility 

that some of the failures to replicate effects in social psychology in general (e.g., 

Świątkowski & Dompnier, 2017), and in the terror management literature in particular 

(Chatard et al., 2020; Klein et al., 2019; Schindler et al., 2021), may reflect the problem 

of accurately tapping prejudiced reactions when these reactions have become socially 

unacceptable.    

Strengths and Limitations 

 The current research provides relatively robust support for our predictions across 

six studies using correlational and experimental procedures, both natural behavior 

(online) and laboratory observations, and relying on archival data as well as on new data 

collected in the laboratory. In the present studies, we sought to maximize construct 

validity by combing large-scale archival studies (Studies 1-2) with experimental studies; 

by using within-participants designs, when possible (Studies 3-4); and by increasing the 

strength of classic manipulations (Study 6). One of the main strengths of archival 

studies is the use of large data sets, the diversity and inclusiveness of the participants 

(Heng et al., 2018), and the high ecological validity in such research. The experimental 

studies, in contrast, enjoy high internal validity at the expense of lower ecological 

validity. In our experimental studies, we also tested the generality of our findings in two 

different countries: France (Study 3) and the USA (Study 4). Overall, our findings 

indicate that the effects we are investigating are robust despite methodological and 

cultural differences.  

These strengths notwithstanding, several limitations should also be considered.  

For instance, in Study 2, search items such as "I hate Muslims" may either reflect 
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prejudice towards Muslims or mere curiosity about other people's hate. Only when 

looking at the results in the context of all six studies can we be relatively confident that 

the results indicate a prejudiced reaction. In Studies 3–6, there was no overall effect of 

terrorism reminders on the shooting decision task. In these studies, effects emerged only 

when moderators such as expressed prejudice and automaticity (Studies 3–4) or implicit 

associations between terrorism and Islam (Study 5) were taken into account. One way to 

explain the difference between the robust associations found in Studies 1 and 2 and the 

moderated effects of Studies 3–6 is to consider the temporal dimension of this research. 

Indeed, there may be a difference in the intensity of an immediate spontaneous response 

to a terrorist attack and a response to the memory of an attack that occurred many years 

earlier: emotions are likely to weaken as the initial shock passes and the memory fades. 

Moreover, the passage of time not only tempers the immediate rage following a terrorist 

attack but also fosters more cognitive control over one’s response. Because prejudice is 

an unacceptable social vice, people may exercise greater control in expressing it when 

reminded of a past attack than in the immediate vicinity of an attack.  

 A second limitation relates to the discrepant findings in the studies using the 

shooting decision task. In Studies 3 and 4, the results provided support for our 

prediction on implicit bias in reaction times, but not on implicit bias in errors, while the 

opposite was true in Studies 5 and 6. Thus, although we found evidence consistent with 

the hypotheses in all studies, there were inconsistencies in the exact indicator of bias on 

which these effects appeared. This pattern of findings is not unusual in research using 

implicit measures, and effects often emerge only on some indicators of bias but not on 

others (Mekawi & Bresin, 2015). In the shooter bias paradigm, when both indicators 

(errors and reaction times) are reported, the effects are often inconsistent from one study 
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to the next (Ma et al., 2013). This may be the result of a speed-accuracy tradeoff 

wherein an attempt to respond quickly may increase error, and an attempt to respond 

accurately may slow down the response (Liesefeld & Janczyk, 2022). Further research 

is needed to better understand these inconsistencies and when people chose accuracy 

over speed and vice versa.  

Conclusion 

 Western societies have gone to great lengths to promote tolerance towards 

minority groups and to make clear distinctions between the few people involved in 

terrorism and the larger communities that they come from. These efforts, however, are 

not always successful. Terrorist attacks are dramatic, they capture attention, they are 

widely publicized, they provoke an array of strong emotions, and they influence 

government policy (Lerner et al., 2003; Victoroff & Kruglanski, 2009). They also 

typically provoke strong condemnation from some politicians and pundits of whatever 

group with which the perpetrators of the attack are affiliated. The results of past 

research may have painted an overly optimistic picture of the effects of terrorism on 

prejudice, suggesting that the effects are weak or nonexistent. The results of the current 

research using indirect and implicit measures reveal the toxic effect of terrorist attacks 

on prejudice towards Arabs/Muslims immediately after the attack and many years later, 

that is most likely to appear when control over prejudice expression is weak. 
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Footnotes 

1 We refer to “Arab-Muslims” because despite the conceptual differences between 

these two terms (ethnic group and religious identity), people with a North-African 

physical appearance and Muslim people are very often confounded (Ahluwalia & 

Pellettiere, 2010) in people’s perceptions. 

2 Overtly expressed prejudice toward Arab-Muslims was also assessed with a 

feeling thermometer scale. Participants were asked to indicate how warm or cold they 

feel towards Arab-Muslims. Responses were given on a 10-point scale ranging from 

“extremely warm” to “extremely cold”. The results obtained with this item were very 

similar to and redundant with those obtained with the item assessing the preference for 

other people in comparison to Arab-Muslims. To avoid redundancy, we thus report the 

results observed with only one of the two self-report items. 

3 Recent research indicates that the automaticity subscale of the creature of habit 

scale has excellent psychometric properties (Ersche et al., 2017), it is strongly linked to 

other self-report measures of impulsivity and compulsion (Ersche et al., 2019), it 

predicts to the balance between goal-directed behavior and habitual response tendencies 

in a contingency degradation paradigm (Ersche et al., 2021), it discriminates individuals 

who have enhanced automatic habitual behaviors such as drug users (Ersche et al., 

2020), and it is associated with reduced neural activations in brain structures associated 

with dysregulation of habits (Ersche et al., 2021). Moreover, the automaticity subscale 

has been validated in French language before being used in the present research 

(Wyckmans et al., 2020).  



TERRORISM AND ANTI-ISLAMIC IMPLICIT BIAS  58 
   

4 We thank an anonymous reviewer for suggesting these exploratory analyses. 

Although these analyses were not planned a priori, we also performed them on the data 

issued from Studies 3, 4, and 5 (for related results, see Supplementary Online Material). 

5 The estimated average Fisher r-to-z transformed correlation coefficient based on 

the random-effects model (with maximum-Likelihood estimator) was = 0.109 (95% CI: 

-0.003 to 0.221), thus, very close to the one found based on the fixed-effects model. 

When the experimental design of the studies (within-participant design in Studies 3-4 

versus between-participant design in Studies 5-6) was included as a categorical 

moderator in the meta-analysis, the estimated average Fisher r-to-z transformed 

correlation coefficient based on the random-effects model was = 0.097 (95% CI: 0.002 

to 0.190), again, very close to the one found based on the fixed-effects model. The 

experimental design was not found to be a significant moderator in the meta-analysis (zr 

= 0.049 (95% CI: -0.045 to 0.143)). 
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Figure 1 

Means of Implicit Bias (Computed for Each Week) over Time 
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Figure 2 

Means of Google Searches (Computed for Each Week) over Time 
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Figure 3 

Examples of Caucasian (Top Pattern) and North-African (Bottom Pattern) Targets with 

a Gun or with a Harmless Object 
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Figure 4 

Difference in Implicit Bias in Reaction Times After Recalling the Terrorist Attacks in 

Study 3 
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Figure 5  

Difference in Implicit Bias in Reaction times After Recalling the Terrorist Attacks 

Compared to Personal Memory in Study 4 
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Figure 6 

Implicit Bias (Errors) in Study 5 
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Figure 7 

Means Implicit Bias in Reaction times (Left Panel) and Errors (Right Panel) in Study 6  

Note. Error bars represent 95% CI.  

 

 


