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ABSTRACT 

Sociality is inherent to human life. Although the processes that underlie it often help 

us navigate the world around us efficiently, they are often subject to bias, namely 

ingroup bias. Moreover, biases in perception (e.g., the Cross-Race-Effect) may be 

related to biases in our judgments of others (i.e., impression formation). The present 

research aims to understand the dynamic nature of racial biases by testing if 

differences in impression formation and updating are correlated with differential 

perception of faces. More specifically, we hypothesized that Black individuals would 

be rated lower on trustworthiness based on learned behavioral information, and that 

these ratings would be correlated with blunted sensitivity to Black faces during 

memorization and pain tasks. 270 participants were recruited over two experiments; in 

the first experiment, subjects first completed a standard Cross-Race-Effect (CRE) task. 

They then learned either positive or negative false information about either Black or 

White targets, after which they made initial impression ratings. Participants then 

learned new information about the target and were prompted to update their 

impressions. In Experiment 2, participants completed the same Impression Formation 

and Impression Updating tasks as Experiment 1, but a Pain Perception Task was 

interlaced between ratings (as opposed to the CRE task). Results from both 

experiments suggest that race and valence can impact impression formation and 

updating, and that differential sensitivity to faces may be correlated with differences in 

impressions under certain conditions. This research presents new findings on the 

interconnected nature of racial bias and provides new insight on the potential causes of 

everyday microaggressions that many people of color experience.   
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Chapter 1 

INTRODUCTION 

Intergroup bias 

Sociality is an inherent aspect of human life. The majority of our day-to-day 

existence is taken up with thinking about, interacting with, and looking at other 

humans. It has been argued that our contemporary social behavior has its origins in 

survival tactics that provided a series of evolutionary benefits (Dunbar, 2011). In other 

words, sociality increased survival, and thus, this adaptation has remained a core 

component of humanity as a result. Although seemingly complex, much of this social 

behavior builds upon our ability to engage in automatic processing of others (e.g., 

Bargh, 2013; Gilbert, 1989; Winter & Uleman, 1984), allowing us to rapidly make 

judgements that dictate our social responses. Though these processes help us navigate 

social decisions quickly and efficiently, they can be subject to bias–in particular, 

biases associated with group membership.  

 Research on intergroup bias suggests that we may automatically 

evaluate and perceive members of ingroup and outgroups differently, which in turn 

can facilitate differences in behavior towards those who are labeled as “other” (e.g., 

Brewer, 1979; Brewer, 2010). In other words, our tendency to categorize individuals 

can lead to preferential treatment of those with whom we share group membership, 

known as ingroup favoritism. This effect can manifest itself in several ways, such as 

more favorable outcomes for ingroup members (e.g., bigger rewards), greater 

protection of the ingroup, and better resource allocation for the ingroup (Schiller et al., 
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2013; Tajfel et al., 1971). Closely related to ingroup favoritism is outgroup derogation, 

or the active dislike of or disdain for outgroup members. Said derogation can lead to 

harsher treatment, such as more severe punishments and less pardoning, less 

empathetic responses, or on a more extreme level, aggressive and violent behavior 

(Cikara et al., 2011; Molenberghs, 2013). In sum, individuals work to protect others 

with whom they share group membership, either by uplifting those close to them or by 

reprimanding those who are not. 

Intergroup bias, race, and social perception 

While the extensive body of research on intergroup bias has shown that these 

group assignments can be made based on a series of dimensions – including group 

divisions that are arbitrary or minimal in nature (Tajfel et al., 1971; Van Bavel, Packer, 

& Cunningham, 2008) – the lessons of this literature can be clearly applied to race-

based conflict. As in these other instances, individuals often perceive their racial 

ingroup more positively than their outgroup (Dovidio et al., 1997). As a result of this 

ingroup favoritism, racial outgroup members are often treated more poorly than their 

ingroup counterparts. Additionally, explicit or implicit racial attitudes may be 

amplified by racial stereotypes that have been systematically used to maintain racial 

divisions and hierarchy. Thus, modern prejudicial attitudes towards outgroup members 

(and resulting discriminatory behavior) may be related to the racial application of 

ingroup favoritism coupled with outgroup derogation (Greenwald & Pettigrew, 

2014).   

As with other group-based divisions, the effects of intergroup bias can lead to 

differences in behavior. Trust decisions, as an example, can be made based on 

predisposed beliefs of an outgroup when objective, factual information is unavailable. 
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Implicit racial attitudes, then, can lead to differences in perceived trustworthiness 

based on an individual’s race, as one may use negative racial stereotypes as an aid in 

decision making when other diagnostic information is omitted (Stanely et al, 2011; 

2012). This effect can also be seen beyond trust decisions, however. In instances 

where an action is performed by a racially ambiguous person, individuals may display 

stereotype-congruent (e.g., prejudicial) behavior when evaluating the morality of said 

individual, as diagnostic information is limited (Devine, 1989). Thus, ingroup 

favoritism can lead to the formation of negative stereotypes against a racial outgroup, 

which can shape social decision-making and consequent behavior. 

Divergent behavior towards members of different racial groups isn’t confined 

to direct social interaction, however. Intergroup bias may also be reflected in 

differential perceptions of in-group and out-group members. An extensive literature 

demonstrates that we are worse at processing the faces of racial out-group members 

(Meissner & Brigham, 2001). For example, White participants struggle to individuate, 

or differentiate, other-race faces (demonstrating the “outgroup homogeneity effect;” 

Hughes et al., 2019, see also Ackerman et al., 2006 and Corneille et al., 2007) and 

show worse memory for Black and Asian faces compared to White faces (often 

referred to as the “Cross Race Effect” [CRE]; (Meissner & Brigham, 2001; Young, 

Hugenberg, & Sacco, 2012). These biases may be linked to a tendency to process 

same-race faces configurally (i.e., in terms of the second-order relationships between 

aspects of the face), while other-race face processing is more featural in nature 

(Hancock & Rhodes, 2008). This differential engagement of face processing 

mechanisms may have demonstrable consequences for behavior, particularly in the 

context of eyewitness identification (Wilson, Hugenberg, & Bernstein, 2013).  
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Moreover, these differences in basic face processing are paralleled by and may 

lead to differences in emotion recognition. For example, recent work shows that White 

participants have stricter thresholds for seeing pain on Black faces, which predicted 

biases in hypothetical treatment recommendations (Mende-Siedlecki et al., 2019; 

2021; 2022; Xu et al., 2009). Like the CRE, this perceptual bias is also linked to 

differences in configural face processing, specifically that other-race faces are often 

processed featurally. This bias can be observed in Experiments 3-4 of work by Mende-

Siedlecki and colleagues (2019), where participants saw Black and White faces in 

different presentation orientations. In the condition where faces were presented in an 

upright orientation, racial bias in pain perception was maintained. However, when 

faces were in an inverted orientation (such that configural processing is disrupted, but 

featural processing is maintained), this anti-Black bias was reduced. Based on these 

results, the researchers concluded that perceptual bias in pain recognition was 

associated, in part, with reduced configural processing of Black faces. Thus, 

perceivers’ engagement of basic face perception mechanisms may vary when viewing 

members of a racial outgroup compared to a racial ingroup, and in turn, this 

divergence can be reliably indexed in standard behavioral paradigms. Additionally, 

disruptions in configural face processing can have consequences for emotion 

recognition and humanization (see also Cassidy et al., 2017 and Deska & Hugenberg, 

2017), and may fuel discriminatory behavior towards marginalized groups (Fincher & 

Tetlock, 2016), Black individuals in particular.  

Intergroup bias, race, and impression formation 

A second aspect of sociality that is impacted by intergroup dynamics is 

impression formation and updating. Humans form strong links between other people 
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(Todorov & Uleman, 2002; Bliss-Moreau et al., 2008; Todorov & Olson, 2008), 

automatically inferring character traits from their behaviors to support social 

impressions (Todorov & Uleman, 2003). In some cases, we are quicker to form lasting 

impressions based on stereotypes, as opposed to individuating information, but these 

judgements can be swayed by the perceiver’s own personal beliefs, motivations, and 

general views of outgroup members (Kunda et al., 1996). For example, while negative 

or immoral information about another person’s character is generally seen as more 

diagnostic for our impressions (Mende-Siedlecki et al., 2013; 2016), these patterns 

may shift once group membership is accounted for. For example, other work shows 

that perceivers differentially rely on novel positive and negative information when 

learning about ingroup versus outgroup targets, respectively (Hughes et al., 2016). 

This tendency to align our social impressions with group-based expectations may also 

be reflected in social cognitive research examining how target race moderates 

impression formation. For example, EEG research demonstrates that White perceivers 

rely on automatic processes when forming judgements of Black and White targets 

based on stereotypes, but that reaction times are slower when these targets are 

presented with expectancy-violating information (Dickter et al., 2012). Similar fMRI 

work has also demonstrated that affective associations guide impression formation and 

observed that brain regions involved in mentalizing (e.g., dorsomedial prefrontal 

cortex) are preferentially activated when viewing information that violates racial 

stereotypes (Li et al., 2016), as well as when individuating same-race (but not other-

race) individuals (Freeman et al., 2010). 

As alluded to above, impressions do not always remain fixed. When our initial 

impressions are violated or contradicted, we must update these impressions based on 
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the newly learned information. However, several studies have shown that impression 

updating is often asymmetrical. Within the domain of morality, in particular, 

participants show greater updates of their impressions when learning new negative 

information about a target, compared to new positive information (Mende-Siedlecki et 

al., 2013; 2016; Kim et al., 2020). Based on this work, the magnitude of impression 

updating is dictated by directionality of expectation violations (positive to negative or 

vice versa). However, other factors – in particular, whether the expectancy violation 

was done by a racial ingroup or outgroup member – may affect the magnitude of 

updating, too. In particular, racial stereotypes can guide impression formation, and the 

difficulty to disregard these generalized beliefs may maintain negative impressions of 

racial outgroup members, and consequently, fuel behaviors that uphold systemic 

racism.  

The present research 

Ingroup favoritism and outgroup derogation can, respectively, motivate 

individuals to maintain positive views of fellow ingroup members but apply negative 

stereotypes to members of the outgroup. If, however, these stereotypes modulate 

impression formation processes, then it is possible that racial ingroup favoritism can 

modulate asymmetrical impression updating. That is, White perceivers may be quicker 

to form more positive initial impressions of White individuals and negative initial 

impressions of Black individuals and may be more resistant to impression updating of 

racial outgroup members in the face of new, contradictory information. Additionally, 

although extensive work has been done to identify the perceptual and cognitive bases 

of racial bias, little has been done to explore the potential relationship between these 

two sources. The tendency for perceivers to individuate ingroup members, but to 
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generalize outgroup members (e.g., Hugenberg et al., 2012), may have consequences 

beyond social perception (for example, reduced recognition of out-group identity and 

emotion) and social cognition (for example, blunted updating in response to out-group 

behavior). 

Thus, the present research aims to address the following three questions: (1) 

Do subjects form more negative initial impressions of other-race faces compared to 

same-race faces? (2) Do subjects show reductions in impression updating when 

learning about other-race-faces compared to same-race faces? (3) Do race-based 

differences in impression updating predict racial bias in social perceptual tasks 

assessing pain perception and face memory? Specifically, we predicted that White 

participants would form more negative impressions of, and show reduced impression 

updating for, Black faces. Moreover, we theorized that these biases would be 

associated with worse encoding and emotion perception when considering Black 

faces. Specifically, we predicted that differential impression formation and updating 

would be correlated with racial bias tasks assessing cross-race face memory and pain 

perception. 
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Chapter 2 

EXPERIMENT 1 

 To begin with, we examined the relationship between group-based bias 

in impression formation and updating and concordant bias in face memory. 

Participants learned sets of valenced behavioral information about Black and White 

targets, which in some cases switched valence half-way through the set. Thus, this task 

provided indices of both initial impressions and impression updates. In a separate task, 

participants were asked to memorize the faces of a different set of Black and White 

targets and, after a delay, were tested on their recognition memory of these individuals. 

We predicted that tendencies to show more negative impressions of and reduced 

updates for Black (versus White) targets would be correlated with worse memory for 

Black (versus White) targets in the face memory task. 

Methods 

Participants. 140 participants (Mage = 18.43 years, SD = 0.72; 119 female, 19 

male, 2 non-binary/gender-queer; 88% White, 3% Black) were recruited from the 

University of Delaware via SONA, an online recruitment platform used to credit 

students enrolled in PSYC100 for research participation. Since recruitment for 

Experiment 1 and Experiment 2 overlapped, we ensured that no participants could take 

part in both studies. All participants completed all aspects of each task, therefore no 

recruited participants needed to be excluded from data analysis. 

Materials 
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Face stimuli. We employed a standard Cross Race Effect (CRE) task paradigm 

for measuring group-based differences in face memory. We used 120 images (60 Black 

male faces, 60 White male faces, all neutral expressions) adapted from previous work 

(Eberhardt et al., 2001; Hughes et al., 2019). Three additional image pairs were also 

used for the distractor task between the Learning and Test phases of the CRE task. We 

selected three images of outdoor settings, where the second image was edited so small 

objects were removed.  

For the Impression Formation and Updating tasks, we selected 24 targets (12 

Black, 12 White) from the Delaware Pain Database (DPD; Mende-Siedlecki et al., 

2020) making neutral facial expressions. These images were presented on a 

transparent background and were resized to 300 pixels by 300 pixels. 

Behavior stimuli. 288 behavioral statements (144 positive, 144 negative) were 

selected from the Delaware Behavior Database (DBD; Mende-Siedlecki & Havlicek, 

in prep). To select these specific statements, we pared down the larger set of 2375 

behaviors by applying criteria to ensure that our selections were sufficiently “charged” 

in terms of valence, yet not too extreme in their content. Specifically, negative 

statements scoring lower than -3 on valence and higher than 5.25 on arousal were 

removed, meanwhile positive statements scoring higher than +3 on valence and 5.25 

on arousal were removed. Statements were then filtered further to minimize the 

differences between the negative and positive statement sets in terms of absolute 

valence (MNegative = 2.030, SDNegative = 0.478, MPositive = 2.143, SDNegative = 0.592; p = 

.076), moral relevance (MNegative = 5.304, SDNegative = 0.774, MPositive = 5.213, SDNegative 

= 0.902; p = .355), arousal (MNegative = 3.392, SDNegative = 0.622, MPositive = 3.544, 

SDNegative = 0.660; p = .047), and frequency (MNegative = 20.466, SDNegative = 9.179, 
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MPositive = 20.860, SDNegative = 6.570; p = .676)  (Note that while the positive behaviors 

we selected were ultimately slightly higher in terms of absolute valence and arousal, if 

anything, this difference would run counter to predictions based on the extensive 

person perception literature suggesting that negative (i.e., immoral) behaviors are 

more diagnostic when forming and updating impressions.) Critically, the negative 

behavior set was seen as considerably less trustworthy than the positive behavior set 

(MNegative = -1.727, SDNegative = 0.666, MPositive = 1.615, SDNegative = 0.473; p = 2.541 × 

10-141) 

Procedure. After reading and agreeing to the digital consent form, participants 

were instructed on the experimental tasks. Presentation order of the CRE task and the 

Impression Formation and Updating task was counterbalanced. All portions of the 

experimental paradigm were built and presented using the Qualtrics survey platform.  

The CRE task was directly adapted from prior work (Hugenberg et al., 2007). 

For participants who began with the CRE task, they first completed the learning 

phase. During this phase, participants viewed 20 Black and 20 White neutral faces that 

they were asked to memorize. Each face was shown for three seconds.  

Following previous CRE paradigms, participants then completed a distractor 

phase, where they were shown three sets of images, where one image was slightly 

different from the other. Subjects were instructed to look for as many differences 

between the images as possible. A text box appeared for one minute on screen, in 

which subjects could write down the differences they found. The screen auto-advanced 

after one minute. 

After the distractor phase, participants underwent the testing phase, where 

they were once again shown 80 Black and White neutral faces. 40 of the images were 
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shown during the learning phase, while the other 40 images were “new” to the subject. 

Participants were instructed to look at each image and indicate if it was “old” (i.e., 

shown during the learning phase) or “new” (i.e., not shown during the learning phase). 

This portion of the task was self-paced.  

In addition to completing the CRE task, participants completed Impression 

Formation and Updating tasks using a separate set of Black and White targets. On 

each trial, participants began with the Impression Formation task, where they viewed a 

neutral Black or White male face paired with either a positive or negative behavioral 

statement revealing something about that individual’s moral character. Each statement 

was presented to the participant for five seconds before auto-advancing to the next. 

After reading four behavioral statements, participants were asked to rate how 

positively they felt about the individual based on trustworthiness, using a scale from -4 

to 4 (-4 = very untrustworthy; 4 = very trustworthy). 

Next, participants then completed the Impression Updating task, where they 

viewed the same neutral stimulus from before, but paired with two new morality 

statements. After learning this new information, subjects were asked to rate, once 

again, how trustworthy they thought the individual was on a scale from -4 to 4. 

Trustworthiness ratings in both the Impression Formation and Updating task were self-

paced. 

As the experiment was counterbalanced, the presentation order of the tasks was 

randomized, so that certain participants (N = 72) completed the CRE task first, while 

the rest (N = 68) began with the Impression tasks. All participants learned about 24 

individuals in the Impression Formation and Updating tasks, each comprising 6 

behaviors.  
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Subjects were finally asked to complete a demographic questionnaire, as well 

as a series of questions on personal beliefs about “Americanness” related to another 

ongoing experiment being conducted in our lab. Participation in this latter 

questionnaire wasn’t obligatory.  

Analyses. Our analytic plan comprised three successive steps. First, we 

conducted a paired t-test to test whether participants’ sensitivity for recognizing targets 

in the CRE task varied by target race. Second, we conducted a 2 (valence: positive vs. 

negative) × 2 (target race: Black vs. White) repeated measures ANOVA to test if the 

effect of valence on initial impression formation varied by target race. Third, we 

conducted a 2 (target race: Black vs. White) × 2 (initial valence: positive vs. negative) 

× 2 (updated valence: positive vs. negative) × 2 (time: first rating vs. second rating) 

repeated measures ANOVA to see if the effects of updating condition on updating 

magnitude varied by target race. 

Subsequently, we tested to see if racial bias in initial impression formation, 

face memory, and updating magnitude were correlated with each other. 

Results 

Cross-Race Effect task. We observed a significant main effect of target race on 

participants’ d’ scores in the CRE task (t(139) = 5.681, p < .001, d = 0.480). 

Specifically, participants showed greater sensitivity when making Old/New judgments 

of White faces during the test phase (M = 0.954, SD = 0.730), versus Black faces (M = 

0.618, SD = 0.599) (See Figure 1). 
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Figure 1. Effects of target race on face sensitivity. We observed a significant effect of race on 

memorization and recall of faces, such that participants showed greater sensitivity of White faces 

compared to Black. Error bars represent within-subjects corrected 95% confidence intervals (Morey, 

2008). †p < .10, n.s.p > .10 

Initial impression task. We observed a strong, statistically significant main 

effect of behavior valence on initial impression formation (F(1,139) = 2177.184, p < 

.001, ηp
2 = 0.940). As would be expected, participants rated targets associated with 

negatively-valenced behaviors as much less trustworthy (M = -2.778, SD = 0.793) than 

targets associated with positively-valenced behaviors (M = 2.632, SD = 0.847). 

While the main effect of target race was not statistically significant (F(1,139) = 

2.223, p = .138, ηp
2 = 0.16), the interaction between target race and valence was 

marginally significant (F(1,139) = 3.473, p = .064, ηp
2 = 0.024). To better understand 

this effect, we ran separate t-tests comparing Black and White targets at either level of 

initial valence. Within targets initially paired with negative behaviors, we observed no 

difference in trustworthiness ratings as a function of race (t(139) = 0.116, p = .908, d = 
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0.010, MBlack = -2.781, SDBlack = 0.881; MWhite = -2.773, SDWhite = 0.89). However, 

within targets initially paired with positive behaviors, Black targets received 

significantly higher trustworthiness ratings than their White counterparts (t(139) = 

2.720, p = .007, d = 0.230; MBlack = 2.702, SDBlack = 0.88; MWhite = 2.561, SDWhite = 

0.911) (See Figure 2). 

 
Figure 2. Effects of behavior valence and target race on initial impression formation (Experiment 

1). A main effect of behavior valence on impression formation was observed. While we did not find a 

significant overall effect of target race on initial impressions, Black targets who were paired with 

initially positive behaviors were rated higher on trustworthiness (compared to White). Error bars 

represent within-subjects corrected 95% confidence intervals (Morey, 2008). †p < .10, n.s.p > .10 

Updating task. As predicted, we observed a significant three-way interaction 

between initial behavioral valence, updated behavioral valence, and time (F(1,139) = 

90.934, p <  .001, ηp
2 = 0.395). To break down this three-way interaction, we ran 

separate two-way interactions examining the effects of updated valence and time at 

either level of initial valence, collapsing across race. 
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Within targets whose initial behavior was positive, this two-way interaction 

between updated valence and time was statistically significant (F(1,139) = 829.857, p 

< .001, ηp
2 = 0.857). Breaking this down further, we observed a small, but significant 

rise in trustworthiness ratings for targets whose behavior was consistently positive 

across the two rating time points (t(139) = 6.554, p < .001, d = 0.554, M = -0.284, SD 

= 0.513), while we observed a large, statistically significant drop in trustworthiness 

ratings for targets whose behavior changed from positive to negative valence (t(139) = 

-23.471, p < .001, d = -1.984, M = 2.98, SD = 1.503). 

Within targets whose initial behavior was negative, this two-way interaction 

between updated valence and time was also statistically significant (F(1,139) = 

299.326, p < .001, ηp
2 = 0.683). In subsequent analyses, we observed a small, but 

significant drop in trustworthiness ratings for targets whose behavior was negative 

across the two ratings (t(139) = -3.327, p < .001, d = -0.281, M = 0.188, SD = 0.667), 

while we observed a large, statistically significant rise in trustworthiness ratings for 

targets whose behavior valence changed from negative to positive (t(139) = 14.008, p 

< .001, d = 1.184, M = -1.927, SD = 1.628). Notably, the change in trustworthiness 

ratings was larger going from positive to negative compared to negative to positive, 

replicating previous findings in the updating literature.  

Effects of target race on impression updating. Despite our predictions, the 

four-way interaction that included race was not statistically significant (F(1,139) = 

0.223, p = .432, ηp
2 = 0.004). The updating effect (i.e., Initial × Updating × Time 

interaction) was consistent within both Black (F(1,139) = 48.791, p < .001, ηp
2 = 

0.260) and White targets (F(1,139) = 57.910, p < .001, ηp
2 = 0.294). Indeed, no other 
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interactions in this study involving race were statistically significant (all ps > .156 

[race × initial valence × time interaction]). 

Even the main effect of target race itself was only marginally significant 

(F(1,139) = 3.610, p = .060, ηp
2 = 0.025). Specifically, participants tended to rate 

White targets (M = -0.230, SD = 0.544) as slightly more untrustworthy than Black 

targets (M = -0.155, SD = 0.532), counter to our expectations. 

Correlational analyses. We assessed the correlational relationships between 

bias in judgments in the CRE task (i.e., d’ for White targets minus d’ for Black targets) 

and four separate biases in the Impression Formation and Updating tasks. Participants’ 

bias in the CRE task was positively and significantly correlated with a tendency to 

show greater impression updates for White (versus Black) targets whose behavior 

changed in valence from negative to positive (r(140) = 0.224, p = .008). However, we 

saw no relationship between bias in the CRE task and biases in initial impressions, 

overall updating magnitude, or updating specifically in the positive to negative 

condition (all rs < 0.084, all ps > .322). 

Discussion 

Taken together, we replicated previous findings suggesting that a) White 

perceivers show worse memory for Black (versus White) faces in the CRE paradigm 

and b) in general, negative (i.e., immoral) behaviors produce larger impression updates 

than positive (i.e., moral) behaviors (even when minimizing baseline differences 

between these behaviors as a function of valence). That said, participants did not show 

differences as a function of target race in terms of their initial impressions or 

impression updates. (If anything, participants rated Black targets associated with 

positive behaviors as being more trustworthy than their White counterparts.) However, 
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with regards to our main research question, one notable relationship across tasks was 

observed: to the extent that participants showed greater sensitivity when making 

Old/New judgments of White (versus Black) faces in the CRE paradigm, they also 

tended to show greater improvements in their impressions of White (vs. Black) targets 

in the negative-to-positive condition. 

 



 18 

Chapter 3 

EXPERIMENT 2 

Moving forward, we examined the relationship between group-based bias in 

impression formation and updating and concordant bias in emotion perception. 

Participants completed the same Impression Formation and Updating tasks as in 

Experiment 1, but these were now separated by a pain perception task for each 

individual target. Here, participants saw a set of morph images ranging from neutral to 

painful expressions and rated the intensity of each individual morph. This task allows 

us to determine participants’ thresholds for perceiving pain on Black and White faces. 

We predicted that tendencies to show more negative impressions of and reduced 

updates for Black (versus White) targets would be correlated with a tendency to see 

pain less readily on the faces of Black (versus White) targets in the pain perception 

task. 

Notably, while outside the scope of our primary aims, the structure of this 

procedure also allowed us to examine a) how learning valenced behavioral 

information influences pain perception (potentially as a function of target race), and 

further, b) how perceiving a person in pain shapes subsequent impression updating. 

Methods 

Participants. 154 participants were recruited from the University of Delaware 

via SONA, an online recruitment platform used to credit students enrolled in 

PSYC100 for research participation. No specific inclusionary or exclusionary criteria 

were used for recruitment, aside from excluding participants in previous pain 
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perception tasks, including Experiment 1. 24 participants were excluded from analyses 

due to failure to complete one of the two experimental tasks, thus 130 participants 

(Mage = 18.6 years, SD = 0.804; 95 female, 31 male; 79% White, 10% Black) were 

used in our final sample. 

Materials 

Face stimuli. For the Impression Formation and Updating tasks, neutral 

stimuli were the same as used in Experiment 1, though we now selected 48 targets (24 

Black, 24 White) in total from the DPD (Mende-Siedlecki et al., 2020). 24 targets 

appeared in both the Impression Formation and Updating tasks and the Pain 

Perception task, while the other 24 targets appeared in just the former set of tasks. 

For the 24 targets appearing in all tasks (i.e., including Pain Perception), we 

also selected one painful expression from the DPD associated with each of these 

targets. For the pain perception task, we generated our full set of stimuli by inputting 

each pair of neutral and painful expressions from each target into Morpheus and 

generating 11 total morphs per target, resulting in 264 total images used in the Pain 

Perception task.  

Behavior stimuli. The behavior stimuli used in the Impression Formation and 

Updating tasks in Experiment 2 are identical to those used in Experiment 1. 

Procedure. Participants essentially completed two separate tasks in tandem 

with each other. As in Experiment 1, participants began each trial with the Impression 

Formation task. Again, they viewed a neutral Black or White male face paired with 

either a positive or negative behavioral statement and rated that individual in terms of 

their trustworthiness, using a scale from -4 to 4 (-4 = very untrustworthy; 4 = very 

trustworthy). 
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These individuals were assigned to be in either a “Pain” condition or a “No 

Pain” condition. In the Pain Condition, after the first trustworthiness rating, 

participants also completed the Pain Perception task, where they saw 11 face morphs 

of the same individual they’d just learned about and rated, ranging from a completely 

neutral expression to a completely painful expression. For each morph, participants 

were asked to rate how much pain they thought the person was in on a scale from 1 to 

7 (1 = definitely not in pain; 7 = definitely in pain); the presentation order of these 

pain morphs was randomized within blocks, such that painful expressions didn’t 

increase/decrease linearly. In the “No Pain” condition, participants completed the 

Impression Formation and Updating tasks, but did not do pain ratings, so as to see 

how impressions are altered without seeing pain expressions.  

In both the “Pain” and “No Pain” conditions, participants then completed the 

Impression Updating task (i.e., as in Experiment 1), where they viewed the same 

neutral stimulus from before, but paired with three new morality-related statements 

and once again provided a trustworthiness rating on a scale from -4 to 4. For targets in 

both the “Pain” and “No Pain” conditions, behavior in the updating task varied across 

four experimental conditions: individuals whose behavior changed from negative to 

positive valence, individuals whose behavior changed from positive to negative 

valence, individuals who were paired with only positive statements (with no change in 

valence), and individuals who were paired with only negative statements (with no 

change in valence). Impression formation, pain rating, and impression updating 

questions were all self-paced. At the end of the experiment, subjects were asked to 

complete a demographic questionnaire, although participation wasn’t obligatory.  
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Participants completed a total of 24 trials each. Blocks were ordered so that 

presentation of Black and White faces (as well as the directionality of impression 

updating) would be randomized. 

Analyses. Our analytic plan comprised three successive steps. First, we 

conducted a 2 (valence: positive vs. negative) × 2 (target race: Black vs. White) 

repeated measures ANOVA to test if the effect of valence on initial impression 

formation varied by target race. Second, we conducted another 2 (valence: positive vs. 

negative) × 2 (target race: Black vs. White) repeated measures ANOVA to test if the 

effect of initial impression valence on pain perception varied by target race. Third, we 

conducted a 2 (target race: Black vs. White) × 2 (initial valence: positive vs. negative) 

× 2 (updated valence: positive vs. negative) × 2 (pain condition: pain vs. no pain) × 2 

(time: first rating vs. second rating) repeated measures ANOVA to see if the effects of 

updating condition on updating magnitude varied by target race and pain condition. 

Subsequently, we tested to see if racial bias in initial impression formation, 

pain perception, and updating magnitude were correlated with each other. 

Results 

Initial impression task. As predicted, the main effect of target race was 

statistically significant (F(1,129) = 12.53, p < .001, ηp
2 = 0.08); Additionally, the 

interaction between target race and valence was marginally significant (F(1,129) = 

5.252, p = .024, ηp
2 = 0.039). To further understand these effects, we ran subsequent t-

tests comparing Black and White targets at either level of initial valence. For targets 

initially paired with negative behaviors, we observed no difference in trustworthiness 

ratings across race (t(129) = 0.982, p = .328, d = 0.086, MBlack = -2.692, SDBlack = 

0.921; MWhite = -2.737, SDWhite = 0.907). Conversely, within targets initially paired 
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with positive behaviors, Black targets received significantly higher trustworthiness 

ratings compared to White targets (t(129) = 4.457, p < .001, d = 0.391; MBlack = 2.774, 

SDBlack = 0.85; MWhite = 2.59, SDWhite = 0.93) (See Figure 3). 

 
Figure 3. Effects of behavior valence and target race on initial impressions (Experiment 2). We 

observed significant effects of race and behavior valence on initial impression formation. Additionally, 

we found that (like in Experiment 1) Black targets paired with initially positive information were rated 

higher on trustworthiness than their White counterparts. Error bars represent within-subjects corrected 

95% confidence intervals (Morey, 2008). †p < .10, n.s.p > .10 

Updating task. Despite the predicted five-way interaction including race not 

being statistically significant, we observed significant four-way interactions between 

initial valence, updated valence, time, and race (F(1,129) = 3.885, p = .051, ηp
2 = 

0.029), and initial valence, updated valence, time, and pain condition (F(1,129) = 

7.801, p = .006, ηp
2 = 0.057). While the additional effects observed (i.e., a significant 

main effect of race, a significant interaction between initial valence, updated valence, 
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and time) are necessarily qualified by these four-way interactions, we focus on 

breaking each one down separately. 

Four-way interaction between initial valence, updated valence, time, and 

race. To better understand this result, we first tested the three-way interaction between 

initial valence, time, and race within consistent and inconsistent targets, separately. We 

observed that this three-way interaction was statistically significant within targets 

whose behavior was consistent from the first three to the last three behaviors (F(1,129) 

= 6.884, p < .001, ηp
2 = 0.051). 

Breaking this down further, we split this three-way interaction by valence. 

Within targets whose behavior was consistently negative, the interaction between race 

and time was not statistically significant (F(1,129) = 0.641, p = .425, ηp
2 = 0.005). 

Participants’ trustworthiness ratings stayed similarly negative in response to Black and 

White targets whose behavior was consistently negative from Time 1 to Time 2 (Black 

targets: t(129) = -0.049, p = .961, d = -0.004, MTime1 = -2.743, SDTime1 = 0.919, MTime2 

= -2.740, SDTime2 = 0.986; White targets: t(129 = 0.836, p = .405, d = 0.073, MTime1 = -

2.697, SDTime1 = 0.990, MTime2 = -2.753, SDTime2 = 1.053). 

As for targets whose behavior was consistently positive, we did observe a 

statistically significant interaction between race and time (F(1,129) = 9.523, p = .002, 

ηp
2 = 0.069). Participants’ trustworthiness ratings stayed stable in response to Black 

targets whose behavior was consistently positive from Time 1 to Time 2 (t(129) = -

0.606, p = .546, d = -0.053, MTime1 = 2.773, SDTime1 = 0.884, MTime2 = 2.739, SDTime2 = 

0.922). However, their ratings of White targets with the same behavioral profile 

showed a statistically significant increase over time (t(129 = 3.367, p < .001, d = 

0.295, MTime1 = 2.544, SDTime1 = 1.024, MTime2 = 2.705, SDTime2 = 1.063). 
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Within targets whose behavior was inconsistent from the first three to last three 

behaviors, we observed a marginally significant three-way interaction (F(1,129) = 

3.272, p = .073, ηp
2 = 0.025). Breaking this down further, we split this three-way 

interaction by valence. Within targets whose behavior went from negative to positive, 

the interaction between race and time was statistically significant (F(1,129) = 5.824, p 

= .017, ηp
2 = 0.043). Specifically, changes in trustworthiness ratings from Time 1 to 

Time 2 were larger for Black targets whose behavior went from negative to positive 

(t(129) = -18.662, p < .001, d = -1.627, MTime1 = -2.642, SDTime1 = 1.068, MTime2 = 

.485, SDTime2 = 1.668), versus White targets whose behavior went from negative to 

positive (t(129 = -17.295, p < .001, d = -1.517, MTime1 = -2.777, SDTime1 = 1.010, 

MTime2 = .085, SDTime2 = 1.689). 

As for targets whose behavior changed from positive to negative, we did not 

observe a statistically significant interaction between race and time (F(1,129) = 0.057, 

p = .812, ηp
2 = < .001). Participants’ trustworthiness ratings decreased significantly in 

response to both Black targets (t(129) = 21.825, p < .001, d = 1.914, MTime1 = 2.776, 

SDTime1 = 0.933, MTime2 = -0.675, SDTime2 = 1.494) and White targets (t(129) = 23.064, 

p < .001, d = 2.023, MTime1 = 2.648, SDTime1 = 0.967, MTime2 = -0.777, SDTime2 = 1.376) 

whose behavior became changed from negative to positive from Time 1 to Time 2 

(See Figure 4). 
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Figure 4. Effects of target race and valence on impression updating. We observed a significant four-

way interaction between initial behavior valence, updated behavior valence, race, and time. 

Additionally, ratings of White targets whose behavior was consistently positive over time saw a larger 

increase in trustworthiness ratings (as opposed to Black targets). Error bars represent within-subjects 

corrected 95% confidence intervals (Morey, 2008). †p < .10, n.s.p > .10 

Four-way interaction between initial valence, updated valence, time, and 

pain condition. Following our approach above we first tested the three-way 

interaction between initial valence, time, and pain condition within consistent and 

inconsistent targets, separately. This three-way interaction was statistically significant 

within targets whose behavior was consistent from the first three to the last three 

behaviors (F(1,129) = 11.495, p < .001, ηp
2 = 0.082).  

Breaking this down further, we split this three-way interaction by valence. 

Within targets whose behavior was consistently negative, we observed a small, but 

statistically significant two-way interaction between time and pain condition (F(1,129) 

= 4.003, p = .048, ηp
2 = 0.030). Paired t-tests revealed that participants’ ratings of 

consistently negative targets in the “No Pain” condition became marginally worse 
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from the first rating to the second (t(129) = -1.723, p = .087, d = 0.151; MTime1 = -

2.723, SDTime1 = 1.002, MTime2 = -2.831, SDTime2 = 0.979), while ratings of consistently 

negative targets who were observed expressing pain did not change significantly 

(t(129) = 0.877, p = .382, d = 0.077; MTime1 = -2.717, SDTime1 = 0.903, MTime2 = -2.663, 

SDTime2 = 1.056).  

Moreover, within targets whose behavior was consistently positive, we 

observed another significant interaction between time and pain condition (F(1,129) = 

7.663, p = .006, ηp
2 = 0.056). Paired t-tests revealed that participants’ ratings of 

consistently positive targets in the “No Pain” condition did not change over time 

(t(129) = -0.773, p = .441, d = -0.068; MTime1 = 2.646, SDTime1 = 0.998, MTime2 = 2.600, 

SDTime2 = 1.007), while ratings of consistently positive targets who were observed 

expressing pain became significantly better from the first rating to the second (t(129) 

= 3.099, p = .002, d = 0.272; MTime1 = 2.671, SDTime1 = 0.904, MTime2 = 2.843, SDTime2 

= 1.023). 

Moving forward to targets whose behavior was inconsistent across time, we 

once again observed a statistically significant three-way interaction between initial 

valence, time, and pain condition (F(1,129) = 9.724, p = .002, ηp
2 = 0.070). As we did 

for the consistent targets, we split this three-way interaction by valence.  

First, within targets whose behavior changed from negative to positive, we 

observed a statistically significant two-way interaction between time and pain 

condition (F(1,129) = 23.963, p < .001, ηp
2 = 0.157). Paired t-tests revealed that 

participants’ ratings of negative to positive targets in the “No Pain” condition 

increased dramatically from the first rating to the second (t(129) = -16.501, p < .001, d 

= -1.447; MTime1 = -2.754, SDTime1 = 0.994, MTime2 = 0.016, SDTime2 = 1.724). That 
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being said, this change was even larger within negative-to-positive targets who were 

also observed expressing pain between the two sets of behaviors (t(129) = -20.184, p < 

.001, d = -1.77; MTime1 = -2.665, SDTime1 = 0.999, MTime2 = 0.554, SDTime2 = 1.724). In 

other words, impression updates were significantly larger in the negative to positive 

condition where subjects also viewed targets in pain.  

Conversely, for targets whose behavior changed from positive to negative, the 

interaction between time and pain condition was not statistically significant (F(1,129) 

= 0.009, p = .923, ηp
2 < 0.001). Paired t-tests revealed that participants’ ratings of 

positive-to-negative targets in the “No Pain” condition changed significantly over time 

(t(129) = 22.881, p < .001, d = 2.007; MTime1 = 2.744, SDTime1 = 0.905, MTime2 = -

0.689, SDTime2 = 1.466), and further, that the corresponding change in trustworthiness 

ratings for positive-to-negative targets who were observed expressing pain was 

comparable in magnitude (t(129) = 22.025, p < .001, d = 1.932; MTime1 = 2.680, 

SDTime1 = 0.963, MTime2 = -0.763, SDTime2 = 1.445) (See Figure 5). 

 
Figure 5. Effects of behavior valence and pain condition on updating magnitude. We observed a 

four-way interaction between initial valence, updated valence, time, and pain condition. Moreover, 
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seeing pain during scenarios where behavior became increasingly positive led to stronger impression 

updates. Error bars represent within-subjects corrected 95% confidence intervals (Morey, 2008). †p < 

.10, n.s.p > .10 

Pain perception task. Neither the main effect of target race (F(1,129) = 0.995, 

p = .320, ηp
2 = 0.008) nor behavior valence (F(1,129) = 0.992, p = .321, ηp

2 = 0.008) 

was statistically significant. While the interaction between race and valence on pain 

perception thresholds also failed to reach statistical significance (F(1,129) = 0.908, p = 

.342, ηp
2 = 0.007), we broke down the effect of race by valence for exploratory 

purposes.  

We observed that when Black and White faces had been initially paired with 

negative information, there was no apparent difference in thresholds for perceiving 

pain on their faces (t(139) = 0.023, p = .982, d = 0.002; MBlack = 0.450, SDBlack = 

0.193, MWhite = 0.450, SDWhite = 0.236). However, participants saw pain marginally 

more readily on White (versus Black) faces that had been initially paired with positive 

information (t(139) = 1.757, p = .081, d = .154; MBlack = 0.448, SDBlack = 0.194, MWhite 

= 0.433, SDWhite = 0.179) (See Figure 6). 
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Figure 6. Effects of behavior valence and target race on pain perception. We did not observe 

significant effects of race or behavior valence on pain perception, nor a significant interaction between 

those two factors. That said, we note that within the targets initially associated with positive behaviors, 

we observed a marginally significant simple effect of race, such that participants saw pain somewhat 

more readily on White (vs. Black) faces. Error bars represent within-subjects corrected 95% confidence 

intervals (Morey, 2008). †p < .10, n.s.p > .10 

Correlational analyses. We assessed the correlational relationships between 

bias in pain perception and two separate sources of bias in the impression formation 

and updating tasks. There was no observed relationship between bias in pain 

perception (PSE) and bias in initial impressions of targets (all rs < .076, all ps > 

.393). However, participants’ tendency to see pain less readily on Black versus White 

faces was positively and significantly correlated with a tendency to show greater 

impressions for White (versus Black) targets whose behavior changed from negative 

to positive (r(130) = 0.181, p = .039). Moreover, biases in pain perception specifically 

associated with targets whose behavior was initially negative in valence was positively 

and marginally correlated with biases in impression updates for targets whose 
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behavior changed from negative to positive (r(130) = 0.153, p = .082). In the updating 

task, we also observed no significant correlational relationships between tasks (all rs < 

0.128, all ps > .146). 

Taken together, we found that target race and valence each had an effect on 

impression formation. Specifically, in conditions where targets were paired with 

initially positive information, Black targets received significantly higher 

trustworthiness ratings compared to their White counterparts. While race did not 

appear to impact pain perception in this experiment, we did find an interaction 

between pain and impression updates. That is, seeing pain on faces appeared to boost 

trustworthiness ratings in conditions where behaviors were either consistently or 

increasingly positive (i.e., positive to positive and negative to positive). As in 

Experiment 1, we observed a notable relationship across tasks that appears to support 

our overall hypothesis. That is, participants’ tendency to see pain more readily on 

White faces was correlated with stronger impression updates for White targets when 

their behavior went from negative to positive.  
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Chapter 4 

GENERAL DISCUSSION 

In an attempt to test if group-based biases in impression formation and 

updating are related to other biases in social perception, we conducted two parallel 

experiments. In our first experiment, participants made initial and updated 

trustworthiness ratings after learning either positive or negative information about 

Black and White targets. In addition, they completed a Cross Race Effect (CRE) 

paradigm to measure face memory for Black and White faces. In alignment with past 

research, we observed differential sensitivity to faces based on race, such that 

participants showed worse face memory when making Old/New judgments about 

Black (versus White) faces. As suggested in past work on the CRE, individuals appear 

to have overall better memory for White faces, as they correctly recall Old faces more 

often (“hits”), reject New faces more accurately (“correct rejections”), and have fewer 

instances of missing or incorrectly labeling faces as Old/New (“misses” and “false 

alarms”).  

In the Impression Formation task, we both replicated past results and observed 

new (and somewhat unexpected) findings. As seen in previous research, negative 

information appeared to be more diagnostic and critical for forming impressions, 

meaning that to individuals, negative information holds more weight than positive 

information. Adding to this existing literature, we found that this effect was consistent 

regardless of the target’s race. In the condition where subjects were prompted to make 

positive initial impressions, however, we observed that trustworthiness ratings were 
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higher for Black individuals compared to White. In other words, while negative 

information was regarded as more salient when forming impressions, regardless of 

race, when learning positive information during impression formation, Black 

individuals were regarded as even more trustworthy than their White counterparts. 

This finding contradicts our initial hypothesis that participants would form initially 

more negative impressions of Black targets. It is possible that participants may have 

simply been attempting to give socially desirable responses, such that they rated Black 

targets as more trustworthy to make it explicitly clear that the participant does not 

view Black individuals more negatively than White individuals. Beyond this 

possibility, it is also the case that we recruited a young, collegiate sample, which is 

more likely to be socially liberal and endorse more egalitarian views regarding race. 

In our Updating task, we also replicated past work by observing clear evidence 

that participants were updating their impressions: in conditions where behavior 

changed from one valence to another, impression updates were stronger than 

conditions where behavior remained consistent. Moreover, we observed evidence that 

this updating effect was moderated by target valence. When targets’ behaviors changed 

from positive to negative, participants showed bigger changes in their trustworthiness 

ratings compared to when targets’ behaviors changed from negative to positive. 

Despite our predictions, however, race did not appear to impact how individuals’ 

impressions changed over time. As in the impression formation task, this null effect 

could have been due to social desirability.  

Interestingly, when we compared potential bias across tasks, we observed a 

relationship between group-based bias in the CRE task and a group-based bias in 

impression updating specific to negative-to-positive targets. That is, participants who 
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showed greater sensitivity when making Old/New judgments of White (versus Black) 

faces in the CRE task also appeared to show relatively stronger impression updates for 

White (versus Black) targets when behavior went from negative to positive. This 

suggests that implicit biases may contribute to differential facial perception, which 

could in turn affect one’s evaluation of behavioral information.  

In our second experiment, we had participants make initial and updated 

trustworthiness ratings after learning either positive or negative information about 

Black and White targets and interlaced a pain perception task to measure participants’ 

sensitivity to painful expressions as a function of target race. Similar to Experiment 1, 

target race had no impact on negative impression formation, yet when prompted to 

make a positive initial impression, participants rated Black participants as more 

trustworthy than White targets. Once again, it is possible that this effect stems from 

either an explicit suppression of prejudicial views, from socially desirable responding, 

or the liberal-leaning characteristics of our collegiate sample.  

Target race not only appeared to affect impression formation, but also updating 

under certain conditions. When behaviors were consistently positive, participants 

showed bigger impression updates for White targets. Conversely, when behavior 

changed from negative to positive, updating was stronger for Black targets. Thus, in 

one case where behavior remained unchanged, it appears that racial bias can influence 

how one perceives another, such that White individuals who behave in a consistently 

trustworthy manner may be regarded in a more positive light than their Black 

counterparts, even when their behavior is relatively the same. When behavior does 

change, however, it appears that participants consciously or subconsciously take a 

target’s race into account when making their judgments, and that increasingly positive 
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behavior from Black individuals is considered more important or salient than the same 

behavior change in White individuals. That said, it is important to note that these 

effects of target race were observed when behavior was either consistently positive or 

when an update was triggered by positive behavior. Within both consistently negative 

and positive-to-negative targets, where the focus was on more diagnostic (i.e., 

immoral) behavior, we observed no difference in updating as a function of target race. 

Though race did not appear to impact pain perception, seeing pain expressions 

on people appeared to impact one’s impressions. When targets’ behavior was 

consistently negative, seeing them in pain appeared to prevent secondary impressions 

from becoming even worse than initial ones. Additionally, when targets’ behavior was 

consistently positive, seeing them in pain led to a greater additional boost in 

impressions than when the targets weren’t seen in pain. Thus, in instances where 

behavior was consistent in valence, seeing pain kept impressions more positive overall 

than they typically would have been in the same conditions. More critically, when 

behavior changed from negative to positive, seeing pain on the target’s face led to a 

larger boost in trustworthiness ratings than the “No Pain” control condition. That said, 

when behavior changed in a more diagnostic direction (i.e., from positive to negative), 

we saw no change in updating magnitude as a function of pain. Based on these 

observations, we hypothesize that seeing pain on targets who were initially seen in a 

negative light might prompt individuation of targets, which may, in turn, promote 

perception of their pain overall. It is also possible that seeing pain can enhance 

empathy or satisfy motivations for justice, causing subjects to sympathize with targets 

to a greater extent and facilitate an improved impression upon learning novel positive 

information. In other words, if an individual is initially associated with negative 
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information and then seen in pain, one might feel pity for that person, or feel as though 

the individual has received a form of “punishment” for their negative actions, causing 

them to pardon them and update their impression by factoring in both the painful 

expression and newly learned information.  

Most interestingly, we observed a positive correlational relationship between 

racial bias in pain perception and racial bias within one of our measures of impression 

updating. More specifically, we found that seeing pain more readily on White faces 

was correlated with relatively greater impression updates for White (versus Black) 

targets when their behavior changed from negative to positive. Notably, this 

correlation directly parallels the finding observed in Experiment 1, where racial bias in 

the CRE task positively correlated with a bias in this same condition of the updating 

task. It is notable that in this specific direction of updating, updates are triggered by 

relatively less diagnostic behaviors and thus, the updating process itself may require 

more explicit motivation to be engaged (Kim, Park, & Young, 2020). 

More generally, the alignment between these two findings provides support for 

our overarching hypothesis that biases in perception may also be linked to biases in 

social behavior.  

Overall, Experiments 1 and 2 provide support for the theory that there may be 

relationships between group-based biases in social cognition, memory, and perception. 

Our results replicate past work on the CRE, demonstrating that our social encoding of 

others’ faces varies depending on whether they share similar racial identity with us or 

not. We also observed evidence that this same principle may apply in the context of 

impression formation and updating, suggesting that we may incorporate race and 

potential racial prejudice with learned information to form our judgments of people. 
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Furthermore, the presence of correlational relationships between biases across tasks in 

each respective experiment also emphasizes our theory that these biases may share a 

common root, at least to some extent. For example, it’s possible that greater perceptual 

sensitivity to White targets reflects one’s ability to better individuate White 

individuals, which may, in turn, support more well-rounded judgments of White 

individuals’ behavior.  

With all of this being said, more work needs to be done to investigate these 

interactions. It would be especially helpful to compare responses from White subjects 

to Black subjects to see if these effects are applied only to White targets, or are 

occurring within same-race targets, aligning with our original suggestions that such 

biases may derive from general ingroup favoritism and outgroup derogation, rather 

than beliefs or stereotypes specific to a particular racial group. Additionally, follow-up 

studies should be done with a more representative sample to hopefully eliminate the 

social-desirability effect that we believe may have influenced some of our results. 

Finally, the stimuli used in the experiments could also be replaced with those that 

better embody people in pain. Seeing as the images we used were all male and showed 

posed (rather than actually experienced) pain expressions, using stimuli that were 

more representative of real pain conditions could produce stronger responses. 

Individuals’ tendency to show racial bias in perception, memory, and 

impressions all have detrimental consequences, both as independent responses and as 

a larger, compounded effect. Differential pain perception of Black individuals could 

explain the systemic lack of medical care and pain management that said individuals 

experience. Meanwhile a lack of sensitivity to Black faces has been cited as a potential 

explanation for incorrect eye-witness identifications and subsequent wrongful 
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convictions. Finally, the influence of racial bias in impression formation and updating 

could lead to the strengthening of prejudicial stereotypes that impact each of these 

sectors, in addition to general facilitation of racial group polarization. While our 

results raise new questions to be addressed, the present work suggests that the 

everyday microaggressions many people of color experience may be influenced by a 

myriad of biased behaviors that operate together, rather than in parallel, with one 

another.  
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