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FEAR INDUCTION AS A FACILITATOR OF IMPLICIT INTERGROUP PREJUDICE 

By Jarrod E. Bock 

The current study examined the effects of fear, manipulated with ambient darkness, as a 

facilitator of implicit prejudice, and it’s relation to African Americans. Participants 

performed an evaluative priming task in either a light or dark room in which they were 

asked to categorize words as threatening or non-threatening as quickly as possible. The 

threatening words that were used were not meant to have any stereotypic association with 

either African Americans or European Americans, but rather, were threatening words in 

general. All words were preceded by a non-consciously presented Black or White male 

face, which served to prime any associations with threat. Results indicated that participants 

were quickest to categorize threatening words when they were preceded by a Black male 

face in the dark room. Results also indicated that participants were quickest to categorize 

threatening words when they were preceded by a White male face in the light room. The 

current findings suggest that emotion manipulations, such as threat induction, can facilitate 

one’s judgment of a group. 
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Introduction 

 

Gordon Allport’s The Nature of Prejudice (1954), though not the first to study the 

phenomenon, is widely considered to be pioneering work in the field of prejudice. His 

comprehensive outline of the varying forms of prejudice towards different groups of 

people, how prejudice and stereotypes develop, and ways in which prejudice can be 

diminished, laid a foundation for future research to build off of and adapt. More recently, 

however, research on prejudice has also found its way into the fields of social 

neuroscience, social cognition, and evolutionary psychology. Prejudice, among many 

other inter-group relational issues (e.g., in-group favoritism, out-group hostility, 

stereotyping, etc.), remains a major issue not only within American culture, but 

worldwide. Although research has advanced our understanding of prejudice and its 

underlying factors, it nonetheless persists and impacts our society.  

This introduction will cover definitions of prejudice and ultimately form a 

composite definition that encompasses the characteristics that other researchers have 

presented. Different forms of prejudice (implicit and explicit) will be explored, with 

explanations of how the two forms diverge from one another, as well as the different 

techniques used to measure these two types of prejudice. Evidence suggests that emotions 

such as anger, fear and disgust, play a significant role in the formation and exhibition of 

prejudice and that different types of emotions are associated with different stereotyped 

groups. Further, some evidence suggests that European Americans associate fear and 
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threat with African American faces; it is this association that will be explored in depth 

and will be the basis of this thesis.  

Defining Prejudice  

 
Prejudice can essentially be broken down into pre, meaning prior, and judice, 

meaning judgment: prior judgment. It is a judgment about an attitude-object to which our 

prior convictions carry over into our active assessment. An attitude-object is merely 

anything that one can hold an attitude about, such as people, groups, or concepts (Nelson, 

2006). Many see prejudice as an inevitable consequence of our predisposition to 

categorization heuristics (Allport, 1954; Hamilton, 1981; Tajfel, 1969), which may be a 

residual functional process from our evolutionary past (Brewer, 1988; Fiske & Neuberg, 

1990; Kurzban, Tooby, & Cosmides, 2001; Cosmides, Tooby, & Kurzban, 2003). 

Evidence suggests that our propensity for categorization allows humans to track group 

membership (Kurzban et al., 2001; Cosmides et al., 2003). Over time, these categories 

become paired with affective states. Automatic evaluations of social groups that are 

comprised of an affective component may have served an adaptive purpose by allowing 

organisms to efficiently categorize and evaluate stimuli more quickly, as explained by a 

functional view of emotions (Damasio, 1994; LeDoux, 1996; Schaller, Park, & Mueller, 

2003; Schaller, Park, & Faulkner, 2003; Maner et al., 2005). According to this view, 

different emotions possess differential functional utility pertaining to how they help 

organisms prepare, cope, and/or manage their environments.  
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To reiterate, the definitions of prejudice used in the past revolve around it being 

an evaluation (typically negative) of a group. Based on past definitions, prejudice and 

how it relates to biased perceptions will be thought of as an automatic evaluation of an 

individual or group that is shaped by an affective component, leading to a biased 

perception.  

Separable Components of Prejudice: An Investigation of Implicit and Explicit 

Processing and Tools of Measurement 
 

 Through the process of socialization and sharing a common culture, members of a 

society become aware of the stereotypes and prejudices associated with certain groups of 

people (Karpinski & Hilton, 2001).  However, an awareness of stereotypes and prejudice 

does not necessitate the endorsement of said judgment. Rather, individuals differ in the 

ways in which they exhibit their biases. An individual who actively discriminates and 

espouses their prejudiced beliefs and values can be thought of as someone who is 

explicitly prejudiced (Pearson et al., 2009). Explicit prejudice is the overt expression of 

beliefs and behaviors that is the result of effortful agency and can be measured by many 

different traditional self-report measures. Conversely, individuals who wish to be 

egalitarian can nonetheless harbor prejudice—such as repeatedly hiring White candidates 

out of a pool of equally qualified White and Black applicants without awareness—known 

as implicit prejudice, due to cultural exposure (Pearson et al., 2009). Implicit prejudice 

can be thought of as thoughts and behavior that are covert in nature, where beliefs and 

behaviors may be incongruent, and can be activated by the mere presence or thought of 

the attitude-object. While one may report that they adhere to and exhibit egalitarian 
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beliefs, they may still harbor implicit biases that they are not consciously aware of. The 

dissociation between explicit and implicit prejudice was addressed by Devine (1989) in 

which European-American participants were asked to generate an exhaustive list of labels 

and thoughts pertaining to African Americans. Labels were operationalized as what an 

individual knew in relation to out-group stereotypes, not what they personally believed; 

meaning labels were the cultural stereotypes of which people were aware. Thoughts were 

operationalized as what individuals believed to be true about a group of individuals, in 

this case African Americans. It was found that individuals, both high and low in explicit 

prejudice—as determined by the Modern Racism Scale (MRS; McConahay, 1986)—were 

able to generate the same amount of labels. The MRS is a 7-item scale that measures the 

more subtle, yet explicit, forms of prejudice that exist in modernity. However, explicitly 

high-prejudice subjects listed more negative thoughts than explicitly low-prejudice 

participants. This finding led Devine to propose a Dual Processing Model of stereotypes 

in which one can be aware of the cultural stereotypes associated with individuals or 

groups without personally endorsing them. That is, both high- and low-prejudiced 

individuals are equally aware of stereotypes, but that doesn’t mean their beliefs in the 

validity of the stereotypes are equal (Devine, 1989; Lepore & Brown, 1997; Akrami & 

Ekehammar, 2005). 

 For the purposes of this thesis, more attention will be directed towards implicit 

prejudice, the ways in which it may develop, and the utility of such a functional process. 

Broadly, implicit prejudice is an attitude that occurs spontaneously and without effort; 

Greenwald and Banaji (1995) define these implicit attitudes as “introspectively 
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unidentified (or inaccurately identified) traces of past experience that mediate favorable 

or unfavorable feeling, thought, or action toward social objects” (p. 8). Pearson, Dovidio, 

and Gaertner (2009) say that these attitudes “influence responses that are more difficult to 

monitor and control or responses that people view as diagnostic of their attitude and thus 

do not try to control” (p. 9). In sum, implicit prejudice represents a non-conscious 

association between a group (or attitude-object) and a preconceived affective evaluation 

(Cunningham et al., 2004). 

To measure the strength of one’s implicit attitudes and prejudice, non-conscious 

measures have been shown to be adequate tools of assessment. Explicit measures of 

attitudes, such as the MRS (McConahay, 1986) and the Symbolic Racism Scale (SRS; 

Henry & Sears, 2000) often run into problems of social desirability amongst its 

participants, so they may not reflect the true attitude of the individual taking it 

(Wittenbrink, Judd, & Park, 1997). The MRS and SRS are 7- and 8-item scales, 

respectively, that overtly ask participants of their views towards racial groups; thus, 

participants may wish to portray themselves in a desirable way and respond to the 

questions in a dishonest manner. Additionally, many individuals may not even be aware 

of their own implicit biases, so asking them to identify said biases would be rendered 

nearly impossible. Implicit associations are commonly measured using one of many types 

of priming. Priming can be thought of as the facilitatory effect of a stimulus or concept 

due to previous exposure to a like or relevant stimulus. Representationally, the 

Spreading-Activation Theory of Semantic Processing (SATSP; Collins & Loftus, 1975) 

best exemplifies priming. According to this theory, the triggering of one concept or idea 
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facilitates a cascading activation of similar or related concepts. Concepts that are more 

similar to the original stimuli have stronger connections to the original stimuli compared 

to concepts that do not share many similarities (See Figure 1). In relation to prejudice and 

stereotyping, SATSP can help to explain how prejudice and stereotypes can be activated 

despite ones conscious effort to suppress them and espouse egalitarian values. For 

instance, if a group is stereotyped as threatening, coming into contact with a member of 

that group may activate a network associated with threat. Concepts can also vary in their 

strength of association by their valence, known as affective congruency (Wentura, 1999). 

When using priming methods, affectively congruent concepts are those in which two or 

more stimuli are of the same valence and participant response times tend to be facilitated. 

Affectively incongruent trials, on the other hand, are those in which two or more stimuli 

are of different valence and participant response times tend to be slower.  

There are multiple priming paradigms that can be used, but most relevant to this 

thesis is non-conscious evaluative priming (Fazio, Sanbonmatsu, Powell, & Kardes, 

1986); this type of priming can be used to assess the strength of associations that 

individuals have between concepts. In one example of an evaluative priming procedure, 

participants are shown an image (drawn from a series of images) that serves as a prime, 

followed by either a positive or negative word. Participants would then be asked to make 

an evaluation and indicate whether the word was good or bad in nature by means of a 

button press. If one is quicker to make an evaluative judgment of a word preceded by 

prime X than prime Y, it would indicate that a stronger association exists between the 

word and prime X. This procedure measures associations by using reaction times, such 



12 

 

that if one is quicker to respond to one of the pairings (e.g., White face  positive word 

= good) faster than others (e.g., Black face  positive word = good) it would be 

indicative of a stronger association. Fazio et al. (1995) used evaluative priming to assess 

participants’ implicit prejudice and the MRS to measure more explicit prejudice. After 

taking the MRS, participants were divided into explicitly high- and low-prejudice groups 

via median split. Greater facilitation scores were observed amongst White participants 

when Black faces had preceded negative adjectives, for both high- and low-prejudiced 

participants. Additionally, a sort of in-group favoritism was suggested based upon 

participants’ greater facilitation scores when White faces, as compared to Black faces, 

had preceded positive adjectives. Like Devine (1989), Fazio and colleagues found that 

high- and low-prejudice individuals have equal knowledge of stereotypes associated with 

African Americans. Cunningham, Preacher, and Banaji (2001) used three different 

techniques to measure implicit associations and also found positive words to be 

associated with White faces, whereas negative words were associated with Black faces, in 

all three measurement techniques. 

Group-Specific Emotions: A Discussion of Fear and Threat 

 

As mentioned earlier, the inherent link between emotions and intergroup relations 

may have served an adaptive function, allowing our species and other organisms to 

respond to stimuli (e.g., out-group members) more quickly. LeDoux (2012) argues that 

we should not refer to these distinct physiological feelings as emotions, but rather, the 

result of survival-circuitry that has been propagated throughout our evolution. 

Furthermore, LeDoux (2012) suggests that the primary function of survival-circuitry is to 
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provide us with appropriate behaviors in accordance with the environment. For example, 

a threat-relevant stimuli will excite a circuit associated with what we label fear, leading to 

a set behavioral response to mitigate the threat-event. This readiness for action, however, 

is believed to be largely automatic and occurs non-consciously. Just as implicit prejudice 

is activated and carried out automatically, emotion-laden stimuli are also processed 

automatically (Ito & Cacioppo, 1999). Presumably, if over time, prejudice and 

stereotypes are learned not only from culture but also one’s upbringing, specific emotions 

designed to negotiate interactions with a group of a particular stereotype (e.g., fear as an 

emotion when interacting with a group that is stereotyped as being aggressive) will 

develop and strengthen. Thus, different emotions could be functionally relevant towards 

different types of stereotyped groups (Cottrell & Neuberg, 2005; Dasgupta, DeSteno, 

Williams, & Hunsinger, 2009; Neuberg, Kenrick, & Schaller, 2011). 

It is these context- and group-dependent emotions that Cottrell and Neuberg 

(2005) termed the sociofunctional approach to prejudice. They suggest that prejudice is 

too global of a concept, and that, rather, it is made up of variable components, with 

prejudice acting differently for different groups. For example, if one feels their physical 

safety is threatened, fear would be an adaptive emotion that would lead one to seek 

escaping to safety; therefore, exposure to a group or member of a group that is 

stereotypically associated with threat could lead one to experience fear or another 

arousing emotion (Cottrell & Neuberg, 2005). The authors tested their sociofunctional 

approach by having European American participants indicate the extent to which they 

felt an emotion (anger/resentment, disgust, fear/anxiety, pity, envy, and/or prejudice, etc.) 
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when thinking about particular groups (e.g., active feminists, African Americans, Asian 

Americans, European Americans) and its members, as well as indicating the extent to 

which they agreed or disagreed about potential perceived threats that each group may 

pose towards America.  

It was found that, in general, European American participants reported different 

emotional responses towards different groups. Thus, the emotions that are associated with 

various groups may also serve to elicit functionally relevant behaviors. For example, 

European Americans experienced more fear/anxiety and pity when rating African 

Americans, whereas they experienced more disgust and anger/resentment rating 

fundamentalist Christians. The same amount of what could be considered negative affect 

or negative prejudice was experienced by European Americans when rating African 

Americans, Asian Americans, and Native Americans, but the type of emotional responses 

given to each group all differed. In addition to the diverse emotional responses elicited 

that were dependent upon a particular group, each group was also differentially related to 

different potential threats. For example, African Americans were seen as more of a threat 

to one’s property, safety, and overall general threat, whereas active feminists were seen 

as more of a threat to social coordination, and fundamentalist Christians were seen as 

more of a threat to freedoms and values. These connections show that specific perceived 

threats and specific emotions are associated with different groups, and that these 

emotions may aid to mitigate and negotiate threats to oneself and to the group. 
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Certain emotions may even act to bias our judgments against groups to which 

there are no existing stereotypes. To test how an emotional disposition could 

differentially affect one’s judgment about in-groups and out-groups, DeSteno et al. 

(2004) gave participants a bogus personality test and results that told them they were in 

one of two groups (“over-estimators” or “under-estimators”). Group membership was 

made salient to participants by having them wear either a red or blue wristband, signaling 

their group membership. Following the in-group/out-group division, participants were 

shown images of individuals reportedly in their own group and of the other group. The 

membership of the pictured-individuals was made salient by the color of the image 

backdrop, either red or blue. Next, they were asked to write about an autobiographical 

event from the past that had either made them very angry, very sad, or emotionally 

neutral. They then underwent an evaluative priming task that was used to measure their 

inter-group attitudes. A supraliminal word prime (positive or negative adjective) 

preceded a picture of either an in-group or out-group member that was displayed before 

writing about the autobiographical event. Participants had to indicate whether the picture 

belonged to the in-group or out-group. They found that participants who had written 

about an angry autobiographical event were slower to associate positive attributes 

towards the out-group than negative attributes. However, this type of pattern was not 

found for in-group members or participants who had written about a sad autobiographical 

event; meaning that the novel assignment of group membership was enough to make 

anger-salient participants exhibit automatic prejudice towards out-group members. A 

later study (Dasgupta, DeSteno, Williams, & Hunsinger, 2009) replicated these findings 
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and also proposed an emotion-specific hypothesis, in that, “an incidentally experienced 

emotion (e.g., anger) will increase implicit outgroup bias only if the emotion is applicable 

to a specific out-group in terms of the pre-existing stereotypes of the group” (pg. 585). In 

line with this hypothesis, they found that when participants were incidentally made to feel 

disgust and evaluate gays and heterosexuals using the Implicit Association Test1 (IAT; 

Greenwald et al., 1998), there was an increase in anti-gay bias. Similarly, when 

participants were incidentally made to feel anger and evaluate Arab and European-

American men, there was an increase in bias against Arab men but not European-

American men. These emotions and groups were selected for study on the basis that 

European Americans report feelings of moral disgust towards gay and lesbian individuals 

(Cottrell & Neuberg, 2005) and anger towards Arab men (De Oliveira & Dambrun, 

2007). These studies provide evidence that prejudice can emerge towards novel groups to 

which no stereotypes exist, and that this prejudice can be facilitated through emotion 

induction.  

Evolutionary processes can make use of older, adapted mechanisms for currently-

relevant situations—such is the case of threat-detection. Being able to automatically 

identify threats or threatening-groups based on minimal information instead of higher-

order deliberation would have served advantageous to survival. These evolved 

mechanisms for threat-detection and self-preservation can be exemplified by phenomena 

such as our ability to identify angry faces faster than neutral faces, as they serve as useful 

                                                 
1 The IAT, like evaluative priming, is used to measure implicit associations that individuals may have.  
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social stimuli (Öhman & Mineka, 2001). Possessing the ability to selectively attend to 

and identify an organism that appears motivated to inflict harm would increase one’s 

chances of survival. Intergroup vigilance theory, a theory that discusses the conditions in 

which our ancestors are believed to have lived (i.e., mainly in small tribes for most of our 

history), argues that unexpected visits from other tribes would have been associated with 

physical threats to oneself and to the tribe, and neural resources that allowed for “vigilant 

avoidance of potentially injurious intergroup encounters” (Schaller, Park, & Faulkner 

2003, p. 111) may have been selected for, thus biasing humans to associate outsiders with 

threat. Therefore, individuals who are ostensibly outsiders to one’s group may evoke 

threat-related responses, and since individuals from ethnic out-groups are associated with 

self-reported fear and anxiety (Pearson et al., 2009), placing individuals in a threatened-

state should lead to a prejudiced response from those evaluating out-group members.  

The way in which perceived danger could affect an individual’s judgment of a 

stereotyped group was examined by Schaller, Park, and Mueller (2003). Perceived danger 

was manipulated by placing participants of varying ethnicities (none of whom identified 

as Black or African-American/Canadian) in one of two room conditions, either one of 

ambient darkness or ambient lightness. The light/dark manipulation was used because 

evidence suggests that dark environments produce a state of threat salience (Grillon, 

Pellowski, Merikangas, & Davis, 1997). Participants in this study first took the Belief in a 

Dangerous World questionnaire (BDW; Altemeyer, 1988); this scale is designed to 

measure one’s chronic beliefs about danger. Participants were then sequentially shown 

supraliminal images of young African-American males who were either smiling or 
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scowling. These images served as a prime for the subsequent task. Participants were 

given a measure with a list of traits that were cultural stereotypes of African Americans 

and were asked to what extent they believed each trait to be a popular cultural stereotype. 

Evaluations were not meant to be indicative of the participants’ own beliefs, but simply 

an assessment of the extent to which it was a cultural stereotype. 

It was found that when men were placed in ambient darkness and scored highly 

on the BDW (i.e., they harbored chronic beliefs about danger) more danger-relevant 

stereotypes were triggered following the viewing of both smiling and scowling African-

American men. Women, however, only showed this effect with the slideshow depicting 

scowling men. Thus, there may be a gendered difference in stereotype activation. 

Participants in the ambient light condition showed no such effect. A second experiment 

conducted by Schaller et al. (2003a), used the ambient darkness manipulation and the 

IAT (Greenwald et al., 1998) to measure stereotype-associations and found that 

participants of varying ethnicities who scored higher on the BDW and were placed in 

ambient darkness were more likely to associate danger-relevant words (e.g., murder) with 

African Americans than safety-relevant words (e.g., secure). A separate study (Schaller, 

Park, & Faulkner, 2003) found that ambient darkness—but not ambient lightness—

disposed individuals towards rating their own in-group more positively than out-groups, 

among high-BDW individuals. These findings seem to suggest stereotypes as being 

context-dependent, in that when participants were subjected to ambient darkness (serving 

as a relevant cue to danger), their stereotyped beliefs were magnified. However, the effect 

of ambient darkness is moderated by one’s chronic beliefs about danger in the world, in 
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that if one scored high in the BDW, ambient darkness facilitated the use of stereotypes. 

Further, these findings suggest that when non-African American individuals who are 

dispositionally fearful are put in a fearful environment, the use of danger-relevant 

stereotypes pertaining to African Americans can be facilitated and can also lead to rating 

one’s own in-group more positively than an out-group. 

Viewing emotions and threat-detection as functional processes that have evolved 

for not only self-preservation but group-preservation, being able to identify an individual 

who appears threatening in-nature would have advantages (Neuberg & Cottrell, 2006). 

From this perspective, viewing an individual as threatening would activate a correlate 

threat-response system, allowing one to avoid potential harm. With this in mind, Maner 

and colleagues (2005) tested whether putting participants in a state of self-protection and 

making fear salient would lead them to project threat-relevant emotions (e.g., anger) onto 

a “perpetrator.” Following emotion-induction, the authors showed participants images of 

Black and White emotionally-neutral faces and found that when participants were made 

to feel fear they perceived more anger in the faces of Black males compared to non-fear 

inductions and a control clip. The authors argue the results suggest that we may perceive 

threatening characteristics in members of an out-group that is associated with threat. 

Although out-group members may not bear an expression of perpetration and threat, 

individuals nonetheless appraise the facial expression as one that reflects these cues; this 

appraisal is very much dependent upon the context and stereotypes associated with said 

groups of people in conjunction with our tendency to fear coalitional out-groups. Thus, 
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being placed in a state of fear allows individuals to perceive threat where no threat was 

explicitly being displayed. 

Research in neuroscience also supports these claims and demonstrates how 

implicit components to fear processing can be automatically elicited. For example, 

European Americans react to the non-conscious presentation of African Americans in a 

different manner than that of non-conscious presentations of European Americans, in that 

when European Americans non-consciously view African American faces there is a 

relative increase of activity in the right amygdala compared to viewing the European-

American faces (Cunningham et al., 2004; Lieberman et al., 2005; Wheeler & Phelps, 

2005; Phelps et al., 2000)2. This differential activation between viewing White and Black 

male faces in the right amygdala is of interest because the right amygdala is an area that 

is believed to be involved in fear processing3. Other studies have found this effect when 

African American participants viewed images of African Americans as well (Lieberman 

et al., 2005)4. Lieberman and colleagues argue that this reflects cultural-conditioning, in 

that negative associations are often paired with African Americans. In this case, African 

Americans are receiving the same messages as European Americans, and similar implicit 

associations are produced, a phenomenon is known as internalized racism. In this 

                                                 
2 Interestingly, relative activity in the right amygdala for subliminal presentations was correlated with IAT 

scores; that is, the more implicit prejudice one harbored the more right amygdala activation was observed. 
3 Predominately, the right amygdala is believed to be involved in non-conscious or implicit processing of 

emotional stimuli, the retrieval of such affective information, and it is involved in fear conditioning, as well 

as fear reactions to traumatic events; whereas, the left amygdala is believed to be more involved in the 

conscious processing of information with an affective or aversive component and the processing and 

encoding of threatening stimuli (Markowitsch, 1999). 
4 This type of finding was also observed by Clark and Clark (1950) in that, when given the opportunity to 

choose to play with a Black or White doll, African-American children preferred White dolls over Black 

dolls 
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instance, internalized racism occurs when African Americans come to accept and believe 

the stereotypes and notions about their own racial group (Lipsky, 1987; Taylor, 1990), 

and is believed to occur at both conscious and non-conscious levels (Johnson, 2008). 

Summary of the Current Research 

 

Evolutionary processes may have disposed humans (and potentially other 

organisms) to associate neighboring tribes and out-groups with threat and, upon 

identifying out-group individuals, emotions characteristic of a threat-response system 

would have allowed one to better avoid potential harm. Not all groups are associated with 

the same types of threat, however. For instance, some groups are viewed as a threat to 

one’s property and safety and others as a threat to freedoms (Cottrell & Neuberg, 2005). 

The salience of these emotions can be manipulated to affect subsequent judgments of 

groups (Schaller, Park, & Mueller, 2003; Schaller, Park, & Faulkner, 2003; DeSteno et 

al., 2004; Maner et al., 2005; Dasgupta et al., 2009). For example, when European 

Americans are primed with a state of fear, their judgments of African Americans differ 

from when fear is not manipulated and a greater association with danger and African 

Americans is observed. Areas of the amygdala thought to be involved in fear-

conditioning processes and the non-conscious processing of affective information (Phelps 

et al., 2000; Markowitsch, 1999) have been found to become differently activated when 

individuals view faces consciously and non-consciously, in that the right amygdala is 

more active when European Americans non-consciously view African-American faces 

than European-American faces (Cunningham et al., 2004). This suggests that individuals 
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may differentially process consciously and non-consciously presented faces, thus 

affecting the interpretation of studies that use conscious presentation of faces. 

Although informative, the studies that have examined the relationships between 

fear and out-groups have done so when using self-report behavioral data (Cottrell & 

Neuberg, 2005; Maner et al., 2005), supraliminal presentation of faces (Schaller, Park, & 

Mueller, 2003; Schaller, Park, & Faulkner, 2003), when White faces were not used as a 

comparison group to Black faces in the manipulation (Schaller, Park, & Faulkner, 2003), 

and when participants were asked to identify their current emotion before evaluating 

White and Black faces (DeSteno et al., 2004; Maner et al., 2005; Dasgupta et al., 2009). 

Thus, it is possible that conscious awareness may have confounded the affective 

experience. There is reason to believe that there may be automatic, implicit components 

to how individuals evaluate perceived-threatening groups; specifically, how European 

Americans evaluate African Americans. Therefore, the current investigation is interested 

in studying how fear induction is related to implicit prejudice. 

If fear- and threat-salience can be induced via ambient darkness and can 

differentially affect our appraisal of out-group members (Schaller, Park, & Mueller, 

2003; Schaller, Park, & Faulkner, 2003), placing individuals in ambient darkness may act 

to facilitate implicit forms of prejudice. Specifically, due to European Americans’ 

association between threat/fear and African American faces, placing participants in a dark 

environment to induce a state of fear may act to differentially facilitate evaluative 
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judgments of threatening words when primed with an image of an African American 

male, compared to a European American male. 

Hypotheses and Predictions  

 

Based on the literature reviewed, the current authors expect that: 

H1: Due to the ability of darkness to prime threat and the association between 

threat and African American faces, participants in ambient darkness will be quicker to 

categorize threatening words than non-threatening words when primed with a Black male 

face, compared to a White male face. 

P1: Reaction times for the categorization of threatening words when 

primed with Black male faces in ambient darkness will be the fastest response 

time out of all four possible pairings. 

H2: Due to the association between threat and African American faces, 

participants in ambient lightness will be quicker to categorize threatening words than 

non-threatening words when primed with a Black male face, compared to a White male 

face5. 

P2: Reaction times to categorizing threatening words when primed with 

Black male faces in ambient lightness will be slower than when participants are in 

ambient darkness. 

                                                 
5 Hypotheses 1 and 2 comprise a three-way interaction between Race-of-Face x Word-Type x Condition 
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H3:  If darkness can facilitate the processing of threat and existing associations 

between threat and African Americans, then the difference in participant response times 

when primed with a Black as compared to a White face for threatening words will be 

greater for participants in the ambient darkness condition as compared to the ambient 

lightness condition. 

Method 

 

Participants  

 

 One hundred forty-four students from the University of Wisconsin-Oshkosh were 

recruited from SONA systems (the university’s online subject pool) and given course 

credit for their participation. Data from eighteen students were discarded due to a failure 

to comply with the task, low response accuracy (incorrect categorizations and/or 

responses that were too fast or too slow6), or having knowledge of the task, leaving a 

final sample of 126 (Female=82, Male=44) students.  Of these 126 participants, one 

hundred seven students (85%) self-identified as White or Caucasian7, seven (5.5%) 

identified as African American or Black, seven (5.5%) identified as Asian, two (1.5%) 

identified as multi-racial, one (<1%) identified as Hispanic, one (<1%) identified as 

Chinese, and one (<1%) student did not self-identify. The average age of the sample was 

19.88 years, with a range of 18 to 35. One hundred twelve students identified as being 

                                                 
6 Data was transformed by applying an a priori cutoff criterion that excluded responses faster than 150ms 

and slower than 1500ms. Further transformation was applied by excluding data 2 standard deviations from 

the mean.  
7 Henceforth, participants who identified as White or Caucasian will be referred to as European Americans 

and those who identified as African American or Black will be referred to as African Americans to stay 

consistent with the race-nomenclature used in the Introduction.  



25 

 

right-hand dominant, while 14 identified as being left-hand dominant. Throughout the 

procedure, participants used their right-hand to give responses. Seventy-seven 

participants identified as having to use contacts or glasses, 43 of which said they were 

wearing them at the time of the experiment.  

Stimuli  
 

Prime stimuli consisted of forty-eight different faces obtained from the Eberhardt 

Face Database (24 Black and 24 White male faces8; Eberhardt Face Database). The forty-

eight selected faces all bared a neutral expression and were void of facial hair. Faces were 

edited using Adobe Photoshop software (Adobe Photoshop Creative Cloud 2015, Version 

2.1.1.110) so as to remove necks and hairlines and leave only the outline of the face (see 

Figure 2). Removing the necks and hairlines of the faces was meant to limit the amount 

of identifying features of a face. Faces were then placed in the center of an abstract image 

that served as the mask. The mask, which was presented before and after each prime 

image to conceal the presentation of Black and White male faces, consisted of a series of 

black concentric circles, horizontal, vertical, and diagonal lines, and small, various 

colored rectangles placed upon a gray background. The computer screen background was 

set to the same gray as the faces and masks. The gray background was used to provide 

parity in the ability to identify faces, as a white background may cause the Black faces to 

be more identifiable, whereas a black background may allow the White faces to be more 

identifiable. Four different versions of the mask were created by means of presenting the 

                                                 
8 The exclusive use of male faces is due to threat-related responses when individuals view African 

American male faces. 
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mask in 0°, 90°, 180°, and 270° orientations. Target stimuli consisted of twenty-four 

different words (12 threatening and 12 non-threatening) selected from Naccache et al. 

(2005) and Reidy and Richards (1997) (see Appendix A), who had them categorized for 

valence, presented in Times New Roman font. The words acquired from Naccache et al. 

were in French, so they were translated to English. The threatening words (e.g., accident, 

torture, suffer) are words that convey a general sense of threat, but were not meant to bear 

any stereotypic association to African Americans or European Americans. The non-

threatening words (e.g., Spanish, colleague, reply) are without valence; that is, 

emotionally neutral.  

Experimental Paradigm 

The experimental paradigm consisted of a series of priming trials that began with 

10 randomly presented practice trials followed by 480 randomly presented experimental 

trials. Practice trials were used to familiarize participants with the presentation of trials. 

Each individual trial consisted of a fixation cross presented for 500ms, followed by a 

forward mask presented for 350ms, followed by the prime stimuli (face) presented for 

16ms, followed by a backward mask presented for 350ms, followed by the target word 

(see Figure 3). The two masks presented in any one trial were never of the same 

orientation. Changing the orientation of the mask further disrupts visual processing. The 

target word remained on the screen until the participant categorized it as threatening or 

non-threatening by means of a button press. After categorization the next trial would 

begin. Half of the 10 practice trials included a White face prime, followed three times by 

a threatening target word and two times by a non-threating word. The other half of the 
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practice trails included a Black face prime, two times followed by a threating target word 

and three time followed by a non-threating target word. Of the 480 experimental trials, 

half (240 trials) included a White face prime and the other half included a Black face 

prime. Each of the 48 prime stimuli (faces) was used in 10 different trials, and was 

followed by the same threatening and non-threatening target word 5 times.  

Procedure 

 Each participant was greeted by the experimenter in a room and provided 

informed consent (see Appendix B). After informed consent was obtained, each 

participant was taken to a different room in which the experiment took place. Upon 

entrance to the room, the lights were either on or off. Whether the lights were all on or all 

off constituted the lightness/darkness manipulation; half of the participants were 

randomly assigned to the ambient darkness condition (lights off), whereas the other half 

were assigned to the ambient lightness condition (lights on).  

Once in the room, the participant was then seated at a computer terminal 

approximately 61 centimeters away from a 19” HP L1908wm LCD monitor with a 60Hz 

refresh rate. The participant was then instructed on how to use the serial response box, 

which was situated to their right. Thus, throughout the procedure participants used their 

right-hand to give responses. The serial response box was used to collect the reaction 

time and responses made by the participant for the categorization of target stimuli during 

the experiment. Immediately following, the experimenter took a seat in the back of the 

room for the remainder of the experiment. Participants then began the portion of the 
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experiment that was carried out on the computer, which was programmed using E-Prime 

2.0 (Psychology Software Tools, Pittsburgh, PA). Participants first provided demographic 

information pertaining to their sex, age, race, handedness, and potential vision correction, 

and were subsequently shown a set of instructions describing how to complete the 

evaluative priming procedure (Appendix C). Additionally, the set of instructions 

contained a cover story to mitigate participant suspicion of categorizing threatening and 

non-threatening words. The cover story stated that the participant would be randomly 

assigned to one of ten category-groupings (e.g., fruit/vegetable, animate/inanimate 

objects, threatening/non-threatening), when in reality, all participants categorized 

threatening and non-threatening words.  

Once the instructions were read, the participants completed the ten practice trials 

to familiarize themselves with the paradigm, the presentation of stimuli, and how to 

respond with the button box. After the practice trials the participant had an opportunity to 

ask the experimenter any potential questions regarding the procedure. Once the 

participant was ready to proceed, they began the experimental portion that consisted of 

the 480 randomized trials. Participants were instructed to make their response as quickly 

as possible without sacrificing accuracy by means of the button press. The keys were 

counter-balanced across participants.  

After completing the experimental trials, each participant underwent a guided 

debriefing (Appendix D) presented on the computer monitor in which they were asked if 

they were suspicious of their environment, if they were able to see any of the images that 
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were presented below limited awareness, and if so, what they believed the images were. 

If a participant correctly identified the images presented (i.e., faces), their data was 

discarded because the study was concerned with how individuals evaluate non-

consciously presented faces.  

Immediately following the guided debriefing, participants were given a verbal 

debriefing (see Appendix E) and were given the chance to ask the experimenter to clarify 

any parts of the experiment or debriefing that remained unclear.  

Results 

 

Data Transformation 
 

 Each participant’s mean reaction time—excluding trials in which an incorrect 

response and/or a response was made before 150ms or after 1500ms—for an 

experimental trial was first calculated. Traditionally, reaction time curves are positively 

skewed, so to help normalize the data, an upper bound is implemented to retain normality 

(Whelan, 2010). The lower bound of 150ms was implemented because the physiological 

processes necessary to perceive and respond to the stimuli presented take at least 100ms 

(Luce, 1986). Next, outliers (i.e., reaction times exceeding 2 SD of the participant’s 

mean) were then removed.  The excluded trials were considered incorrect and the data 

from participants with less than 70% accuracy were excluded from analysis. Because 

three methods of transformation were implemented and excluded a portion of each 

participant’s data, 70% was chosen as the accuracy criterion so a majority of trials were 
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retained. The remaining responses were then averaged by condition and used for 

subsequent data analysis. 

Analyses 

A three-way mixed factorial analysis of variance (ANOVA) (2 [ambient darkness 

v. ambient lightness] x 2 [Black v. White face primes] x 2 [threatening v. non-threatening 

word]) was used to examine (i) the two-way interaction of Word-Type x Race-of-Face 

for the ambient darkness condition, (ii) the two-way interaction of Word-Type x Race-of-

Face for the ambient lightness condition, and (iii) the two-way interaction of Word-Type 

x Condition for Black face primes (see page 28 for list of all hypotheses).  Effect sizes 

were reported as partial eta squared: small = .01; medium = .06; large = .14. The analyses 

revealed non-significant main effects of Condition, Word-Type, and Race-of-Face. 

However, as predicted, a significant three-way interaction9 of Race-of-Face x Word-Type 

x Condition (Figure 4) was found, F(1,124) = 10.01, p = .002, partial η2 = .08. This three-

way interaction was driven by a reversal of the pattern of results that was dependent on 

the room condition. The two-way interaction of Race-of-Face x Word-Type was 

significant in the ambient darkness condition, F(1,61) = 9.59, p = .003, partial η2 = .14, 

but not in the ambient lightness condition. 

                                                 
9 Data were also examined using exclusively European-American participants because one hundred seven 

out of the one hundred twenty-six participants self-identified as European-American. Participants of other 

self-identified races were not examined due to the small number of participants comprising each race. The 

three-way interaction for European-American participants was nearly identical to that of the three-way 

interaction when all participants were included (see Figure 5). Descriptions of the results for the three-way 

interaction that includes all participants will apply to the three-way interaction for European-American 

participants. Future studies should attempt to collect a more diverse sample to see if the race of the 

participant influences the pattern of results.  
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In line with the first hypothesis, when participants were in ambient darkness, they 

were quicker to categorize threatening words (M = 656.07) than non-threatening words 

(M = 662.04) when primed with a Black male face, compared to a White male face (M = 

660.01 and M = 656.80, respectively). It was hypothesized that participants in ambient 

lightness would be quicker to categorize threatening words than non-threatening words 

when primed with a Black male face, compared to a White male face, and that 

participants in ambient lightness would be slower to categorize threatening words when 

primed with a Black male face, compared to categorizing them in ambient darkness. 

Although the Race-of-Face x Word-Type interaction in ambient lightness was non-

significant, results revealed that when participants were slower to categorize threatening 

words (M = 661.59) than non-threatening words (M = 659.27) when primed with a Black 

male face, compared to a White male face (M = 657.31 and M = 659.32, respectively), 

but in line with predictions, participants were slower to categorize threatening words 

when primed with a Black male face in ambient lightness than ambient darkness. In 

addition, LSD post-hoc comparisons revealed that participants were significantly quicker 

to categorize threatening words in the ambient lightness condition when they were 

primed with a White male face (M = 657.31) than a Black male face (M = 661.59)10 , p = 

.048 (see Figure 4). However, this pattern is difficult to interpret given the non-significant 

interaction.   

                                                 
10 This finding will be discussed at length in the Discussion section due to its unexpected nature.  
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Because the three-way interaction of Race-of-Face x Word-Type x Condition was 

significant, no clear pattern of responses was observed for non-threatening words (LSD 

post-hoc comparisons showed that the response times to non-threatening words did not 

significantly differ from one another in either condition), and because the central focus of 

this study was to examine the relationship of darkness and threat with face prime images, 

non-threatening words were excluded from further analysis11. A two-way mixed factorial 

ANOVA (2 [ambient darkness v. ambient lightness] x 2 [Black v. White face primes]) 

was conducted to examine the interaction between the room condition and race-of-face 

prime on reaction times to threatening words. This analysis identified the ability of 

ambient room condition to differentially facilitate response times to threatening words 

depending on the race of the prime. As predicted, the two-way interaction between Race-

of-Face x Condition was significant F(1,124) = 7.50, p = .007,  partial η2 = .08 (see 

Figure 6). This significant interaction suggests that the three-way interaction was at least 

partially driven by different response times to threatening words depending on the race of 

the prime and room condition. It was hypothesized that the reaction time difference when 

categorizing threatening words primed with Black versus White male faces would be 

greater in the ambient darkness condition than the ambient lightness condition, and the 

data supports this notion.  

Because Schaller et al., (2003) found a gender difference in stereotype activation 

using the ambient darkness manipulation and Sidanius, Cling, and Pratto (1991) found 

                                                 
11 A non-significant two-way interaction of Race-of-Face x Condition was also calculated for non-

threatening words, providing further reason to exclude them from analysis.  
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higher reported levels of racism in men compared to women, sex was entered as a fourth 

between-subjects variable to determine if sex affected the pattern of results, and a four-

way interaction of Race-of-Face x Word-Type x Condition x Sex was observed, F(1,122) 

= 3.96, p = .049, partial η2 = .03. The three-way interaction of Race-of-Face x Word-

Type x Condition12 was maintained when sex of the participant was entered as a another 

factor, F(1,122) = 6.13, p = .015, partial η2 = .05. A significant two-way interaction 

between Race-of-Face x Sex was also observed, F(1,122) = 6.03, p = .016, partial η2 = 

.05. This two-way interaction indicates that males and females did not equally co-vary on 

the race-of-face variable, violating the assumption of homogeneity of variance; thus, sex 

was then split into two grouping variables and the three-way interactions were then 

analyzed separately for both males and females13. The three-way interaction of Race-of-

Face x Word-Type x Condition for males was non-significant, although the pattern of 

responses aligned with the second hypothesis (Figure 11); however, a significant three-

way interaction (Figure 12) was found for females, F(1,80) = 14.42, p < .001, partial η2 = 

.15. For females, there was a significant main effect of Race-of-Face, F(1,80) = 6.18, p = 

.015, partial η2 = .07, in that females response times were quicker when they were primed 

with a White face (M = 653.78) compared to a Black face (M = 657.02). For females in 

                                                 
12 Like the original three-way interaction, the data were examined using exclusively European-American 

participants. The data for European-American females (see Figure 7) and European-American males (see 

Figure 8) was nearly identical to when all females and all males were included in the analysis. A LSD post-

hoc analysis revealed a trend towards significance that suggested males were (p = .096, partial η2 = .154) 

quicker to categorize threatening words when primed with a Black male face (M = 656.21, SE = 18.72) 

than a White male face (M = 663.64, SE = 19.41). 
13 Two-way interactions of Race-of-Face x Condition were also calculated for males and females to better 

illustrate how each sex differed in their responses to threatening words (see Figure 11 and Figure 12, 

respectively). 
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ambient darkness, response times were quicker to categorize threatening words (M = 

657.58) than non-threatening words (M = 665.12) when primed with a Black male face, 

compared to a White male face (M = 660.72; M = 657.27, respectively). Additionally, 

when females were in ambient lightness, response times were quicker to categorize 

threatening words (M = 643.95) than non-threatening words (M = 653.19) for White male 

faces, compared to Black male faces (M = 652.50; 652.87, respectively).  

Discussion and Future Directions 

 

The aim of the current study was to examine the role of ambient darkness in 

facilitating the implicit association between threat and African Americans. When 

participants were placed in ambient darkness and asked to categorize threatening and 

non-threatening words, they were quicker to categorize threatening words than non-

threatening words when they were preceded by a non-consciously presented Black male 

face, compared to a White male face, supporting the first hypothesis. This was also the 

fastest response time out of all possible pairings. Further, the difference in reaction time 

between the categorization of threatening and non-threatening words when primed with a 

Black male face in ambient darkness was the largest difference in categorization times 

out of all possible categorization differences.  

The observed participant response times being quickest to threatening words 

when preceded by Black male faces in the ambient darkness may be due to a facilitatory 

effect of the dark room which was meant to make threat more salient to the participant, 

therefore activating the concept of threat. With this concept activated, participants were 
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then non-consciously presented Black male faces, faces which are associated with threat 

(Cottrell & Neuberg, 2005; Maner et al., 2005; Schaller et al., 2003) and aggression 

(Blair, 2001), and these two conditions (i.e., ambient darkness and Black male face) 

served to facilitate the categorization of threatening words. Examined using the SATSP 

model (Collins & Loftus, 1975) and affective congruency (Wentura, 1999), participants’ 

association between threat and African Americans appears to be stronger than the 

association between threat and European Americans, when fear is made salient. Thus, the 

activation of the concept of threat allowed for quicker responses. The influence of the 

ambient darkness and the Black male face prime becomes more evident when looking at 

the participant response time to categorizing threatening words in the ambient lightness 

when primed with Black male faces (see Figure 6). In this circumstance, the only prime 

to make threat salient was the non-consciously presented Black male face, and participant 

reaction times were not as quick as when in the ambient darkness. The participant 

reaction time gap between categorizing threatening and non-threatening words in the 

ambient darkness condition with a Black male face prime may be due to the primes of 

darkness and the Black male face interfering with categorizing non-threatening words 

(recall that categorization of non-threatening words primed with Black male faces in 

ambient darkness were made the slowest, M = 662.04). With the two conditions priming 

the concept of threat, the participant’s ability to respond to a threat-related stimulus is 

enhanced; however, the ability to respond to a non-threat-related stimulus may be 

interfered with or diminished. Thus, the current findings suggest that when fear is made 

salient through darkness, the association between threat and African Americans is 
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facilitated. Further, this finding advances the body of research that has investigated the 

role of emotions in facilitating prejudice by showing that individuals who are disposed 

with fear are quicker to categorize concepts that are more closely associated with the 

object of evaluation. 

A curious finding—due to the results being opposite of what was hypothesized—

also emerged in that participants were quickest to categorize the threatening words when 

they were preceded by non-consciously presented White male faces in the ambient 

lightness condition. This finding is contrary to previous findings, in that the associations 

between negativity, threat, and aggression with European Americans are largely non-

existent, whereas these associations have been repeatedly found for African Americans 

(Fazio et al., 1995; Wittenbrink et al., 1997; Blair, 2001; Cunningham et al., 2004; 

Lieberman et al, 2005; Cottrell & Neuberg, 2005). It should be noted, however, that 

although the predicted direction of results was reversed, the interaction of Race-of-Face x 

Word-Type was non-significant in the ambient lightness condition, making interpretation 

of the data difficult. Female participants mainly drove this finding in ambient lightness 

and a difference in the pattern of interactions was observed between males and females 

(see Figures 11 and 12, respectively)14. The speed that female participants categorized 

threatening words depended on the race of the prime-image and the room condition. A 

possibility remains that female participants’ different response pattern of associating 

                                                 
14 The pattern of interactions when all participants are included and when only European-American 

participants are included are nearly identical (see Figures 7 and 8 and compare to Figures 11 and 12), so 

these findings are discussed at a general level. 
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threat with White males is spurious; however, it seems unlikely given the statistical 

power of the finding (1-β = .963). Future research should address this finding and seek to 

replicate it. Further, adding Black and White female faces to the paradigm may help to 

elucidate this finding, in that male and female participants may respond differently 

depending on the sex and race of the prime stimulus. With female faces added, one could 

determine if a potential association between threatening words and white individuals in 

ambient lightness varies by gender of the prime. Although non-significant, male 

participants were always quicker to categorize threatening words when primed with a 

Black male face as opposed to a White male face (see Figures 8 and 9). The lack of 

significance could have been due to the limited number of male participants in the study, 

specifically males in the ambient darkness condition. Future research should seek to 

retrieve a more balanced sample between males and females to see if the effect of males 

consistently categorizing threatening words quicker when primed with Black male faces 

can achieve significance. In addition to males being quicker to categorize threatening 

words when primed with a Black male face, they also appeared to be more sensitive to 

the ambient darkness manipulation than females. Specifically, the greatest observed 

difference in reaction times was between categorizing threatening words when primed 

with a Black male face in the ambient darkness condition and ambient lightness condition 

(see Figures 8 and 11) with reaction times being quicker in the darkness. Thus, males 

appear to be more subject to facilitatory agents that increase the ability to access the 

concept of threat via darkness and/or the Black face prime, than females. Placing males in 

a threatening environment may trigger a more prejudicial response, and this elevated 
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response may be due to higher levels of racism in males (Sidanius, Cling, & Pratto, 

1991). 

It was proposed that the difference in response times to threatening words 

between Black and White faces would be greater in ambient darkness than ambient 

lightness, and this hypothesis was supported by the data. Although participants were 

faster to categorize threatening words when primed with Black male faces than White 

male faces in ambient darkness, the pattern of results was reversed in ambient lightness, 

and the magnitude of the difference was greater in the latter. Despite this finding, this 

hypothesis was mainly concerned with the ability of the darkness manipulation to 

facilitate responses to threatening words. With this in mind, Figure 6 illustrates the ability 

of ambient darkness to facilitate the association of threat with African-American male 

faces and the way in which the White male face prime interfered with participants’ 

processing of threat. The way in which ambient darkness was potentially able to facilitate 

responses is also evident in Figure 4. When in darkness, participant response times 

differed depending on the word-type and race of the prime, in that participants were 

quicker to categorize threatening than non-threatening words when primed with a Black 

male face, but quicker to categorize non-threatening words than threatening words when 

primed with a White male face. This differential categorization was not found in ambient 

lightness, and thus makes evident the ability of ambient darkness to manipulate the 

pattern of responses through facilitation.  
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 The current sample was one of mixed self-identified races, but was predominantly 

European-American. When data were examined exclusively using European-American 

participants, the data mirrored that of the full sample (compare Figures 8 and 9 together 

and Figures 8 and 10 together). Thus, this finding suggests an alignment with the past 

literature that shows that European Americans associate threat with African Americans 

(Cottrell & Neuberg, 2005; Maner et al., 2005; Schaller et al., 2003), more specifically: 

when fear is made salient in darkness, the magnitude of the association of threat and 

African Americans is greater. Further, it also aligns with the line of research showing that 

emotions can have a facilitatory effect on prejudice (DeSteno et al., 2004; Dasgupta et al., 

2009). Although previous research has used fear via ambient darkness to facilitate the use 

of stereotypes (Schaller et al., 2003) it was only effective with participants who were 

chronic worriers, as measured by the Belief in a Dangerous World scale (BDW; 

Altemeyer, 1988). The current study, however, found that participants’ prejudice could 

be facilitated via ambient darkness without the use of the BDW moderator. Two major 

differences exist between the current study and past studies: first, the association between 

threat and African-American males was established using non-consciously presented 

images and secondly, words that only denote a general-threat (Naccache et al., 2005; 

Reidy & Richards, 1997) were used rather than using words that are stereotypical of 

African Americans. The facilitation of response times that were observed may thus be 

due to an association between general-level threat and African Americans, rather than 

stereotypical words that are threatening in nature, meaning threat and African Americans 

may be affectively congruent, at some level.  
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 Given that other research (DeSteno et al., 2004; Tapias et al., 2007; Dasgupta et 

al., 2009) has been successful in creating15 and facilitating prejudice using consciously 

presented faces with other emotions and other groups, the current paradigm of presenting 

faces non-consciously may be worth using to address the automatic components of 

prejudice towards other groups. Different emotion manipulations should also be used to 

align an associated emotion with a given group, per the sociofunctional approach to 

prejudice (Cottrell & Neuberg, 2005; Maner et al., 2005). The use of the Belief in a 

Dangerous World scale (Altemeyer, 1988) should also be added to the paradigm in the 

future, as it was used in Schaller et al. (2003), to provide insight into how those who are 

chronic-worriers are affected by the ambient lightness/darkness manipulation while 

undergoing an evaluative priming task of prejudice. One of the limitations of the current 

study was previously mentioned, in that only male faces were used as prime images; 

without the use of female faces, the findings cannot be generalized to both males and 

females. 

Three major limitations in the paradigm remain. First, the current study used only 

White and Black male faces, while not having a condition in which no faces are 

presented. This limitation makes the conclusions drawn from the data difficult by having 

an absent baseline reaction time for threatening and non-threatening words in each 

condition. The establishment of this baseline would allow for a more clear interpretation 

of how each of the primes (room condition and race of the prime) act to facilitate or 

                                                 
15

 In the case of DeSteno et al. (2004), prejudice was established against a novel out-group. 
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inhibit participants’ associations. Difference scores could then be calculated by 

participant to see how far the response times differ from baseline depending on the room 

condition and the race of the prime. Second, like the addition of a no-prime condition, 

more words should be added to the paradigm so that participants are not categorizing the 

same words multiple times. By adding more words, participants would be forced to 

deliberately process each word, rather than being allowed to develop an automatic 

response to each word. Like the no-prime condition, this deliberate response may provide 

a more accurate interpretation of how the primes affect response times. And lastly, the 

cue time for each trial should be varied so that participants do not become accustom to 

when the stimuli will be presented; thus, the paradigm would require a more active 

attentional engagement on each trial. By actively attending to each trial, participant 

responses may become more deliberate, again, allowing for a more accurate 

interpretation of data. 

 To determine whether or not the current paradigm was measuring the ability of 

fear to facilitate the judgment of threat-related groups or threat-related stimuli, in general, 

future research should replicate the current study using non-human images that are 

associated with threat (e.g., snakes and spiders). The parsing of such stimuli may shed 

light on how the induction of emotions, such as fear, act to facilitate judgments towards 

all stimuli (human and non-human) or social groups. This line of research has 

traditionally focused on social groups (Mackie & Smith, 1998; Mackie & Smith, 2002; 

Schaller et al., 2003; DeSteno et al., 2004; Dasgupta et al., 2009); however, if one’s 
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judgment of non-human threat-related stimuli is affected by fear, then prejudice may be a 

by-product of how fear may facilitate concepts related to threat.   
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Table 1. Outcomes of Three-Way Mixed Factorial ANOVA 

 Sum of Squares df F 1-β p 

 

Race of Face x Word Type x 

Room Condition 

 

 

1437.97 

 

1 

 

10.01 

 

.881 

 

.002 

Race of Face x Word Type x 

Room Condition x Sex  

 

556.97 1 3.96 .506 .049 

Females 

 

2019.19 1 14.42 .963 .000 

Males 

 

12.78 1 .090 .060 .766 

Race of Face x Word Type x 

Room Condition for European-

American Participants 

 

1028.65 1 7.02 .747 .009 

Females 

 

1318.29 1 9.01 .840 .004 

Males 

 

51.06 1 .36 .090 .553 

Note. All relevant interactions are listed in Table 1.  
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Figure 1. Conceptual Representation of Spreading-Activation Theory of Semantic 

Processing 

 

 

 

 

 

 

 

 

 

 

 

 

Note. Image taken from Collins and Loftus (1975). The logic of SATSP follows that the 

triggering of one node “red”, for example, would increase the probability of triggering a 

linked node “roses”, depending on the strength of association between “red” and “roses”. 

In this diagram, the strength of associations is illustrated by the proximity of two nodes, 

such that “red” has a stronger association with “fire” than it does with “sunsets”.   
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Figure 2. Transformation of Faces to Prime Image 

  

Note. All faces were obtained while on a white backdrop (see left). Using Adobe 

Photoshop, the neck, ears, and hairline were removed from each face, leaving an oval-like 

shape. The remaining face was the pasted in the center of an abstract image (see right). 

The final product was presented for 16ms in between the forward and backward masks. 
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Figure 3. Illustration of a Single Priming Trial  

Note. The masks were rotated in such a way that the forward mask was always oriented 

differently than the backwards mask. Immediately following the participant’s response, 

the fixation cross was re-presented.  
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Figure 4. Three-Way Interaction of Room Condition x Race of Face x Word Type 

 Note. LSD post-hoc comparisons revealed a marginally significant difference, * p = 

.068, between the response times to threatening words in the ambient darkness condition 

between Black faces and White faces, while also revealing a significant difference, ** p 

=.048, between the response times to threatening words in the ambient lightness 

condition between Black faces and White faces. This three-way interaction demonstrates 

that the quickest response times was obtained when participants were in the ambient 

darkness condition and were primed with a Black male face while categorizing 

threatening words. Although non-significant, the greatest mean reaction time differences 

were observed between threatening (M = 656.07) and non-threatening (M = 662.04) 

words in the ambient darkness condition when primed with Black faces, and between 

ambient darkness (M = 656.07) and ambient lightness (M = 661.59) conditions when 

categorizing threatening words primed with Black faces. Mean response times for 

categorizing non-threatening words did not significantly differ across room condition or 

across the race-of-face of the prime stimulus.  
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Figure 5. Three-Way Interaction of Room Condition x Race of Face x Word Type for 

European-American Participants 

Note. LSD post-hoc comparisons revealed a trending significant difference (p = .121), 

between the response times to threatening words in the ambient darkness condition 

between Black faces and White faces. This three-way interaction demonstrates that the 

quickest response times was obtained when participants were in the ambient darkness 

condition and were primed with a Black male face while categorizing threatening words. 

Mean response times for categorizing non-threatening words did not significantly differ 

across room condition or across the race-of-face of the prime stimulus. 
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Figure 6. Two-Way Interaction of Room Condition x Race of Face 

Note. All responses are for threatening words. The main effect of Race-of-Face in 

ambient darkness was marginally significant, F(1, 61) = 3.443, p = .068*, partial η2 = 

.053, in that participants were quicker to categorize threatening words in ambient 

darkness when primed with a Black male face than a White male face. Additionally, The 

main effect of Race-of-Face in ambient lightness was, F(1, 63) = 4.070, p = .048**, 

partial η2 = .061, in that participants were quicker to categorize threatening words in 

ambient lightness when primed with a White male face than a Black male face.  
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Figure 7. Three-Way Interaction of Room Condition x Race of Face x Word Type for 

European-American Females 

Note. LSD post-hoc comparisons revealed a significant difference, * p = .008, between 

the response times to threatening words in the ambient lightness condition between Black 

faces and White faces. This three-way interaction demonstrates that the quickest response 

times was obtained when participants were in the ambient lightness condition and were 

primed with a White male face while categorizing threatening words. Mean response 

times for categorizing non-threatening words did not significantly differ across room 

condition or across the race-of-face of the prime stimulus. 
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Figure 8. Three-Way Interaction of Room Condition x Race of Face x Word Type for 

European-American Males 

Note. Results revealed a non-significant three way interaction. LSD post-hoc 

comparisons revealed a marginally significant difference, * p = .096, between the 

response times to threatening words in the ambient darkness condition between Black 

faces and White faces. This three-way interaction demonstrates that the quickest response 

times was obtained when participants were in the ambient darkness condition and were 

primed with a Black male face while categorizing threatening words. Mean response 

times for categorizing non-threatening words did not significantly differ across room 

condition or across the race-of-face of the prime stimulus.  
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 Figure 9. Three-Way Interaction of Room Condition x Race of Face x Word Type for 

Males 

 Note. LSD post-hoc comparisons did not reveal any significant differences.    
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Figure 10. Three-Way Interaction of Room Condition x Race of Face x Word Type for 

Females 

Note. LSD post-hoc comparisons revealed a significant difference, * p = .002, between 

the response times to threatening words in the ambient lightness condition between Black 

faces and White faces. This three-way interaction demonstrates that the quickest response 

times was obtained when participants were in the ambient lightness condition and were 

primed with a White male face while categorizing threatening words. Mean response 

times for categorizing non-threatening words did not significantly differ across room 

condition or across the race-of-face of the prime stimulus. 
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Figure 11. Two-Way Interaction of Room Condition x Race of Face for Males 

 Note. All responses are for threatening words. LSD post-hoc comparisons did not reveal 

any significant differences.  
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Figure 12. Two-Way Interaction of Room Condition x Race of Face for Females  

Note. All responses are for threatening words. LSD post-hoc comparisons did not reveal 

any significant differences.  

 

 

 

 

 

 

 

635

640

645

650

655

660

665

Ambient Darkness Ambient Lightness

R
e

ac
ti

o
n

 T
im

e
 in

 M
ill

is
e

co
n

d
s

Black Face

White Face



56 

 

Appendix A 

Word Bank of Threatening and Non-threatening Words 

Threatening 

Accident 

Afraid 

Danger 

Fight 

Knife 

Monster 

Smother 

Strangled 

Suffer 

Terror 

Torture 

Victim 

 

Non-threatening 

Awkward 

Booth 

Bored 

Colleague 

Cousin 

Figure 

Immature 

Invent 

Refrain 

Reply 

Restart 

Spanish 
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Appendix B 

Informed Consent 

University of Wisconsin Oshkosh 

 

 The Department of Psychology supports the practice of protecting human 

participants in research. The following information is provided so that you can decide 

whether you wish to participate in the present study.  Your participation is solicited but is 

strictly voluntary. 

The purpose of this study is to look at the time it takes to classify threatening and 

non-threatening words. If you decide to participate in this study, we will go to a different 

room and I’ll seat you at a computer terminal and I will remain in the room throughout 

the experiment at a separate desk so I can answer any questions or address any issues that 

may arise during the experiment. During the study you will be shown a series of trials, 

each consisting of a brief distractor image, followed by a word that you be required to 

classify as being threatening or non-threatening. 

 Although unlikely, you may experience some discomfort during participation in 

this study. Discomfort may result from minimal strain on the eyes, but would be no 

greater than watching a half hour of television or attending to a computer monitor. Even 

though participation in this study may not directly benefit you, we believe that the 

information you provide will be useful in helping us understand how quickly individuals 

are able to categorize different words. 

 Even if you agree to participate, it should be noted that you are free to withdraw 

at any time and will receive credit for your participation. If you decide not to participate 

in this study, please let the researcher know and he or she will excuse you from the study. 

You do not need to tell the researcher your reasons for choosing not to participate. If you 

decide to withdraw from the study, any information collected from you up to that point 

will be destroyed. 

 Any responses you provide will be confidential and will not be associated in any 

way with your name. No information that could identify you will be released in any form. 

All data will be kept on a password protected computer in a locked room.  

 If you have any questions, please ask or contact: 

Jarrod E. Bock, B.S. 

Department of Psychology 
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University of Wisconsin Oshkosh 

Oshkosh, WI 54901 

bockj90@uwosh.edu 

 

If you have any complaints about your treatment as a participant in this study, 

please contact Jarrod Bock above, or contact the following individual: 

Chair, Institutional Review Board for 

Protection of Human Participants 

c/o Grants Office 

UW Oshkosh 

920-424-1415 

Although the chairperson may ask for your name, all complaints are kept in confidence. 

 If you have any lasting discomfort as a result of this study, please contact: 

 

Campus Counseling Center 

Student Success Center, Suite 240 

750 Elmwood Ave. 

Oshkosh, WI 54901 

(920) 424-2061 

 

Consent Statement: I am at least 18 years old, and I have received an explanation of the 

study and agree to participate. I understand that my participation in this study is strictly 

voluntary, and that I may withdraw at any time without penalty, even after signing this 

form. 

 

___________________________________    _____________ 

Name         Date 

 

 

___________________________________   

Participant Signature 

 

 

___________________________________    _____________ 

Researcher Signature       Date 

 

mailto:bockj90@uwosh.edu
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This research has been approved by the University of Wisconsin Oshkosh IRB for the 

Protection of Human Participants for a one year period, valid until . . . (1 year after 

approval). 
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Appendix C 

Participant Instructions 

Thank you again for your participation. This experiment consists of a number of 

individual trials. Each trial consists of a series of rapidly presented images, the last of 

which is a word, and this word will remain on the screen until you categorize it as 

belonging to one of two categories. You will be randomly assigned to one of ten potential 

category-groupings. For example, in one of the potential category-groupings, you may be 

asked to make a categorical judgment about a word being a vegetable or a fruit, and if the 

word ‘apple’ was presented, you would categorize that word as being a fruit. Categorical 

judgments will be made using the button-box provided in front of you. Prior to each trial, 

a cross ( ‘+’ ) will appear in the center of the screen and will indicate that the trial is 

about to begin. Please make all categorical judgments as quickly as possible without 

sacrificing accuracy. To begin, you will first be presented with practice trials to 

familiarize yourself with the presentation of stimuli and the button-box. Following the 

practice trials, experimental trials will begin. At this time, please ask the experimenter 

any questions you may have or if any of these instructions need to be further clarified. 

 

(Next slide) 

For the present study, you will be required to categorize words as either threatening or 

non-threatening by means of the button-box. When the word is presented you are to use 

the left button on the button box to indicate that the word presented was threatening. 

Conversely, the right button will be used to indicate that the word presented was non-

threatening. Again, please make all categorical judgments as quickly as possible without 

sacrificing accuracy. 

 

Note. These instructions will be presented via the computer and the button pressing on 

the button-box will be counterbalanced between participants.  
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Appendix D 

Guided Debriefing 

Question 1: At any time during the experiment, were you suspicious of your 

environment?  

Question 2: At any time during experimental trials, were you able to see any of the visual 

images that were briefly presented? 

Question 3 (only if response to Question 1 is “yes”): What do you think the images were 

of? 
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Appendix E 

Verbal Debriefing Script 

Thank you for your participation in the study.  I would like to take a few minutes 

to tell you about the purpose of this study.  The goal of this study is to look at the 

associations individuals have between words and pictures of certain groups of people. 

Specifically, we are interested in how fear can influence these associations that exist 

below one’s conscious awareness. If you found yourself participating in this study in a 

dark room, you were randomly assigned to the condition in which fear was made more 

apparent. If, however, you were in a room with normal lighting, you were randomly 

assigned to the condition in which fear was not made to be apparent. Each trial you were 

presented with consisted of either a Black or White face that was presented below your 

conscious awareness, followed by a threatening or non-threatening word which you were 

asked to categorize. As it turns out, categorizing the words as quickly as possible was just 

a way for us to examine people’s associations between the words and faces, without 

telling them exactly what we are attempting to measure. Previous research has shown that 

some individuals have stronger associations between certain words and certain people 

than other words and other people. This study was looking to see how fear may act to 

speed-up or slow down the time in which it takes individuals to categorize words when 

following pictures of certain faces. We adopted this approach so that participants would 

not be distracted with trying to figure out the hypothesis or feel compelled to respond and 

categorize the words in an unbiased way.  Furthermore, our purpose was not to “trick” 

you, but to allow you to respond naturally to the various pictures and words.  So, as you 

may see there are some misleading aspects to this study, but we hope that you understand 

that they were included so we could obtain unbiased responses. 

 We believe this study is important because it allows us to better understand how 

associations between words and pictures of people of different races in different 

environments play out and can be moderated by different emotions, such as fear. All of 

the information that was collected today will be kept in complete confidentiality and 

there will be no way of linking your responses with your identity. All data will be kept on 

a password protected computer in a locked room. We are not interested in any one 

participant’s responses by themselves. Rather, we are interested in the general responses 

of all participants when they are combined together.   

 If you experienced any discomfort as a result of participating or learning about the 

nature of this study, or have any lasting discomfort, you can contact me before you leave, 

contact the IRB, or contact the counseling center if discomfort persists. The contact 

information for myself, the IRB, and the Counseling Center are listed on your copy of the 

informed consent. The IRB can keep all complaints anonymous, if you wish. 

 Your participation today was greatly appreciated and will help in furthering our 

understanding of prejudice. We ask that you do not discuss this research with anyone 

else, at least until the end of the semester, because it could bias the data.  
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