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Abstract of Dissertation 

Thinking It Can Get Better Makes It Better:  
Lay Theories of Prejudice and Substance Use Willingness among Undergraduate 

Students of Color 
 

Racial discrimination has been linked to substance use (SU) willingness, an immediate 

precursor to SU (e.g., Gibbons et al., 2010). Elucidating factors that buffer against the toll 

of discrimination is thus critical in reducing SU among racial minorities. The present 

study examined whether lay theories of prejudice, or the assumptions people make about 

the malleability of prejudicial attitudes (Carr, Dweck, & Pauker, 2012), moderate the 

effects of racial discrimination on SU willingness among a sample of young adult, 

infrequent substance users—a group for whom willingness is a particularly powerful 

predictor of behavior (e.g., Pomery et al., 2009). An entity theory entails the belief that 

prejudicial attitudes are stable over time; an incremental theory entails the belief that 

people’s prejudice can change. I hypothesized that entity beliefs would reinforce, and that 

incremental beliefs would weaken, the effects of discrimination on SU willingness. To 

test these predictions, I exposed students of color (N = 159) to entity or incremental 

beliefs about prejudice and subsequently included or excluded them in an online ball-

tossing game. Afterwards, participants reported their willingness to drink alcohol, smoke 

cigarettes, and use other drugs. Results supported hypotheses in relation to alcohol, but 

not cigarette or other drug, willingness: Entity participants reported significantly greater 

willingness to drink alcohol if they were excluded (vs. included). However, for 

incremental participants, alcohol willingness was similar across exclusion and inclusion 

conditions, suggesting such beliefs may be protective against racial discrimination.  
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Chapter 1: Literature Review and Study Rationale 

Tobacco, alcohol, and illicit drug use together account for more than 540,000 

preventable deaths annually in the United States [Centers for Disease Control and 

Prevention (CDC), 2011; National Institute on Drug Abuse (NIDA), 2012]. These health-

risk behaviors disproportionately burden people of color and contribute to racial health 

disparities in illness and disease (e.g., CDC, 2011; Chartier & Caetano, 2010; NIDA, 

2003; Park, Japuntich, Traeger, Cannon, & Pajolek, 2011). For instance, Black men 

smoke cigarettes significantly more than White men (CDC, 2011) and daily heavy 

drinking is highest among Latino men relative to all other groups (Chartier & Caetano, 

2010). Additionally, although Asian American adults report substance use (SU) rates that 

tend to be lower than the national average, there is considerable variability across Asian 

American subgroups, and U.S.-born Asians engage in significantly higher levels of use 

relative to their foreign-born counterparts [Substance Abuse and Mental Health Services 

Administration (SAMHSA), 2010]. Perhaps more crucially—and for a multitude of 

psychosocial reasons—racial minorities are not only less likely to utilize and successfully 

complete treatment programs for drug abuse, but are also more likely than their majority 

counterparts to experience negative health-related consequences as a result of engaging in 

these behaviors, ranging from intimate partner violence (as a proximal result of drinking) 

to liver disease, multiple forms of cancer, and even death (Chartier & Caetano, 2010; 

Park et al., 2011). Thus, elucidating factors that predict SU among racial minorities is 

essential in improving the health and well-being of this quickly growing segment of the 

United States population (United States Census Bureau, 2008).  
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Being the target of interpersonal racial discrimination is one factor that has been 

associated reliably with negative health outcomes, including greater SU (for reviews, see 

Pascoe & Richman, 2009; Williams & Mohammed, 2009). In light of this, research has 

recently begun to explore psychological factors that weaken the effects of discrimination 

on health and lead to positive outcomes in the face of race-based unfair treatment (e.g., 

Brodish et al., 2011; Fuller-Rowell et al., 2012). The aim of the current research was to 

add to this literature by exploring whether, and if so, why, targets’ lay theories of 

prejudice (beliefs about the malleability of prejudicial attitudes) moderate the effects of 

discrimination on SU willingness. 

Discrimination and Substance Use 

Perceiving and experiencing discrimination have been linked consistently to SU 

cognitions and behaviors among racial minority group members (e.g., Chou, Asnaani, & 

Hofmann, 2012; Fuller-Rowell et al., 2012; Landrine, Klonoff, Corral, Fernandez, & 

Roesch, 2006; Gibbons et al., 2010; Stock, Gibbons, Walsh, & Gerrard, 2011). For 

example, using a nationally representative sample of Latinos, Ornelas and Seunghye 

(2012) recently demonstrated that higher levels of self-reported experiences of 

discrimination were associated with lifetime diagnosis of a SU disorder. Likewise, 

longitudinal studies have shown that perceived experiences of racial discrimination 

prospectively predict SU years later (e.g., Brodish et al., 2011; Gerrard et al., 2012). 

Experimental work has corroborated these and other correlational findings, showing that 

relative to their counterparts not exposed to racial discrimination, African Americans 

exposed to discrimination in the laboratory (e.g., by imagining a workplace 

discrimination scenario or being excluded by White interaction partners) report greater 
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willingness to use substances and engage in risky behavior more generally (e.g., 

Jamieson, Koslov, Nock, & Mendes, in press; Stock et al., 2011).  

The relation between discrimination and SU exists because discrimination is a 

stressful experience that can tax and exceed individuals’ coping resources and hence, 

elicit negative health-risk behaviors for emotion management (e.g., Clark, Anderson, 

Clark, & Williams, 1999; Williams & Mohammed, 2009; cf. Lazarus & Folkman, 1984). 

Indeed, research has shown that discrimination—be it perceived or manipulated in the 

laboratory—is related to decrements in well-being (e.g., Klonoff, Landrine, and Ullman, 

1999; McCoy & Major, 2003; Townsend, Major, Gangi, & Mendes, 2011), and 

moreover, that psychological distress, often in the form of anger, mediates the 

discrimination → SU relation (e.g., Gibbons et al., 2010; Gibbons, Gerrard, Cleveland, 

Wills, & Brody, 2004; Guthrie, Young, Williams, Boyd, & Kintner, 2002). Furthermore, 

unlike more everyday stressors that anyone can encounter (e.g., performance anxiety; 

misplacing keys or a wallet), racial discrimination is tied inherently to targets’ social 

identity. As such, it has the potential to produce a unique and relatively strong stress 

response with pronounced, pernicious health outcomes (Landrine & Klonoff, 1996).  

Supporting this idea, Klonoff et al. (1999) distinguished discrimination from other 

forms of stress, finding that self-reported racial discrimination was related to poorer 

mental health above and beyond experiences of more generic stress. Similarly, Gibbons 

et al. (2010) showed that discrimination is more insidious than more general stressors by 

demonstrating that exposure to racial discrimination led to significantly higher levels of 

anger and SU willingness compared to exposure to non-discrimination stress (i.e., falling 

behind at work). Gerrard et al. (2012) also found evidence for this stress-and-coping 
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perspective by demonstrating that African Americans who believed that alcohol and other 

drugs can be used specifically to cope with stress and negative life events reported the 

greatest willingness to drink and do drugs after experiencing racial discrimination. Taken 

together, these studies suggest that racial discrimination is an independent correlate of 

health outcomes, and that negative health behaviors can be and are used deliberately to 

cope with the distress caused by these events. 

Although extant work has established a clear connection between discrimination 

and SU, relatively less research has examined factors that may weaken this link. Some 

research using younger samples has shown that the discrimination-SU relation is weaker 

for women than men (e.g., Brodish et al., 2011; Wiehe, Aalsma, Liu, & Fortenberry, 

2010), while other work has demonstrated that supportive parenting and racial identity, 

that is, a component of the self-concept that refers to how strongly individuals feel tied to 

their racial group, can function as buffers and disrupt the effects of discrimination on SU 

behaviors (e.g., Fuller-Rowell et al., 2012; Gibbons et al., 2010; Stock et al., 2011). Thus, 

this emerging area of research has revealed multiple factors that impact the strength of 

the relationship between discrimination and SU. This line of work is important; 

identifying these variables enables researchers and practitioners alike to intervene and 

breakdown the process through which discrimination increases racial minority 

individuals’ health-risk behaviors, ultimately to improve the well-being of individuals 

who are already at increased risk of suffering the negative consequences of these 

behaviors (e.g., Park et al., 2011). 

One factor that has yet to be examined as a moderator of the discrimination → SU 

link is the extent to which targets of discrimination believe prejudicial attitudes and 
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behaviors are malleable and can change over time. This perception, referred to as lay 

theories of prejudice, has developed out of the larger literature on mindsets (for reviews, 

see Dweck, 2012; Molden & Dweck, 2006) and has been shown to affect the trajectory of 

interracial interactions (e.g., Carr, Dweck, & Pauker, 2012; Neel & Shapiro, 2012; Rattan 

& Dweck, 2010). Specifically, the mere perception that people can change the amount of 

racial bias they possess is enough to: increase 1) majority members’ engagement in 

interracial interactions and interest in activities designed to reduce prejudice (above and 

beyond prejudicial attitudes; e.g., Neel & Shapiro, 2012); and 2) minority members’ 

likelihood of confronting someone about their prejudicial attitudes and behavior (Rattan 

& Dweck, 2010). However, this line of work has focused primarily on interracial 

interactions from the perspective of majority group members and has yet to test the 

effects of lay theories of prejudice on minority group members’ health-relevant outcomes 

in response to unfair treatment. The purpose of the present study is to explore this 

possibility, in particular, whether lay theories of prejudice moderate the effects of 

discrimination on SU (i.e., cigarette, alcohol, and other drugs) willingness. 

The Lay Theories Framework 

 Lay theories (also referred to as mindsets or implicit theories) refer to the core 

assumptions people make about the plasticity of human attributes (e.g., intelligence, 

personality, morality), specifically the extent to which they perceive characteristics to be 

dynamic and malleable or static and fixed (Dweck, Chiu, & Hong, 1995). There are two 

types of lay theories, an incremental theory (or growth mindset) and an entity theory (or 

fixed mindset), which conceptually occupy opposite ends of the same spectrum. People 

who possess an incremental theory believe that a given characteristic is modifiable and 
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can be cultivated with effort, whereas people with an entity theory believe that a given 

characteristic is stable over time and cannot be changed. Lay theories are domain 

specific. For instance, a person may possess incremental beliefs about intelligence (e.g., 

think that intelligence can be improved through hard work) while also possessing entity 

beliefs about personality (e.g., think that a person who is introverted will always be 

introverted no matter how much he or she tries to be extroverted).  

 Lay theories are typically measured with questionnaires that employ Likert-type 

scale response options. Participants indicate how much they agree with statements such 

as “You have a certain amount of intelligence and you can’t really do much to change it” 

and “You can learn new things, but you can’t really change your basic intelligence.” 

Traditionally, participants are then classified as entity or incremental theorists by a 

median split (for a review, see Dweck et al., 1995). More recently (and in part due to 

recent criticisms regarding the dichotomization of continuous variables; MacCallum, 

Zhang, Preacher, & Rucker, 2002), researchers have used mean scores on this 

questionnaire without performing a median split, leaving responses continuous and 

correlating them with outcome variables (e.g., motivation, academic performance; e.g., 

Blackwell et al., 2007; Job, Dweck, & Walton, 2010; Kammrath & Dweck, 2006).  

Assessing lay theories via survey measures has revealed important insight into the 

nature and correlates of lay theories across domains. However, such methods leave open 

the possibility that third variables may confound the relation between lay theories and 

dependent variables of interest. They also prevent the development of firm conclusions 

regarding the causal role of lay theories and the effectiveness of deliberately changing 

individuals’ lay theories to promote positive behavioral outcomes. Thus, to more 
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rigorously test the causal effects of incremental and entity beliefs, lay theories have been 

manipulated in the laboratory and more naturalistic settings by exposing participants to 

information attesting either to the malleability or permanence of various attributes (e.g., 

Aronson, Fried, & Good, 2002; Blackwell et al., 2007; Miller et al., 2012; Murphy & 

Dweck, 2010; Rattan, Savani, Naidu, & Dweck, 2012). This work has corroborated 

correlational findings and demonstrated that teaching entity and incremental beliefs lead 

to a variety of different outcomes independent of the lay theories individuals initially 

possessed. In particular, entity and incremental beliefs have been shown to have disparate 

ramifications for motivation and task engagement, reactions to setback, and performance 

in multiple domains, with the former leading to more negative outcomes and the latter 

leading to more positive outcomes (Dweck, 2012). 

Lay Theories, Motivation, and Behavioral Outcomes 

 Lay theories have far-reaching implications for important life outcomes because 

they set the stage for how much effort people put forth in the face of challenge (e.g., 

Aronson et al., 2002; Blackwell et al., 2007; Dweck et al., 1995; Grant & Dweck, 2003; 

Miller et al., 2012; Mueller & Dweck, 1998). When approaching a task, people with 

incremental beliefs think that with enough effort, they can succeed (or, at minimum, 

improve upon baseline performance), regardless of the “know-how” they initially bring to 

the table; they are motivated to learn and put their best foot forward, even when presented 

with difficult tasks (Dweck et al., 1995; Dweck & Leggett, 1988). Relative to entity 

theorists, incremental theorists have been shown not only to prefer challenging tasks over 

easier ones (e.g., Dweck & Leggett, 1988), but also to exhibit sustained interest and 

perseverance after poor performance (e.g., Cimpian, Arce, Markman, & Dweck, 2007; 
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Hong, Chiu, Dweck, Lin, & Wan, 1999; Mueller & Dweck, 1998; Nussbaum & Dweck, 

2008). To incremental theorists, setback or failure is simply part of the learning process 

and suggests a greater need for practice.  

  Alternatively, individuals with entity beliefs take the perspective that their 

performance is a function of their inherent aptitude in a particular domain. When 

presented with a task, entity theorists tend to be more concerned with “proving,” or 

demonstrating, their ability as opposed to learning. Difficult tasks are more threatening 

and stressful to entity theorists because failure implies a basic lack of ability and intrinsic 

character flaw (Dweck et al., 1995; Robins & Pals, 2002). To this point, entity theorists 

have been shown to be preoccupied with the thought of others making stable and global 

ability judgments about them as a result of poor performance and, not surprisingly, to 

exhibit more negative affect in response to challenge (e.g., Dweck, Hong, & Chiu, 1993; 

Robins & Pals, 2002). Hence, to save face, when making the choice between an easier or 

more difficult task, people with entity beliefs are more likely to opt for the easier option 

that ensures success at the expense of engaging in a meaningful growth experience (e.g., 

Dweck et al., 1995; Dweck & Leggett, 1988).  

In situations where entity theorists undertake a difficult task, they are more likely 

to be defensive and withdraw from it after receiving negative performance feedback 

(Dweck et al., 1995). From an entity point of view, persisting at something after poor 

performance would be unnecessarily exhausting and unrewarding; why continue trying 

once you know you are not—and never will be—good at it? Nussbaum and Dweck 

(2008) found that after being told they scored in the 37th percentile on a reading 

comprehension test, entity theorists engaged in more downward social comparison—an 
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indicator of self-esteem threat and defensiveness—and were less interested in 

remediation compared to incremental theorists. Even subtle linguistic cues that prime an 

entity mindset are enough to lead to task disengagement: relative to the statement “you 

did a good job drawing” (which implicitly suggests performance results from effort 

during a specific task), simply uttering “you are a good drawer” (which implies 

performance results from a fixed trait) to young children has been shown to lead them to 

be less interested in future drawing tasks after they have made a minor drawing error 

(Cimpian, Arce, Markman, & Dweck, 2007; cf. Kamins & Dweck, 1999; Mueller & 

Dweck, 1998). Thus, whereas incremental theorists welcome challenge and use setbacks 

as teachable moments, entity theorists tend to shy away from and respond helplessly 

(e.g., by withdrawing) to difficult activities that have the potential, via failure, to expose 

their (immutable) flaws.  

 Critically, this decreased motivation and persistence on behalf of entity theorists 

translates into inferior performance, at least relative to incremental theorists. Blackwell et 

al. (2007, Study 1) found that middle school students’ lay theories of intelligence 

assessed at the beginning of seventh grade predicted subsequent mathematics grades up 

until the end of eighth grade, controlling for prior math achievement. Although 

incremental and entity theorists’ grades did not differ at the start of junior high—

presumably because mathematics becomes considerably more difficult at the beginning 

of middle school, and the impact of lay theories only manifests under challenging or 

demanding conditions (Grant & Dweck, 2003)—incremental theorists’ math achievement 

increased from the beginning of seventh grade to the end of eighth grade while entity 

theorists’ achievement did not change and if anything, decreased slightly. Furthermore, 
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structural equation modeling revealed that learning goals, a belief in hard work, and 

fewer helpless attributions for setbacks mediated the link between incremental beliefs and 

better mathematics performance.  

To demonstrate the causal nature of lay theories, Blackwell et al. (2007, Study 2) 

also performed an intervention among a separate group of seventh graders. Some students 

received information regarding the flexibility of intelligence while others learned about 

the structure of memory. In general, students’ grades declined over the course of junior 

high. However, this decline was eliminated entirely for students who learned about the 

malleability of intelligence but remained for students who did not receive this 

information, even though students in each group had comparable levels of mathematics 

achievement prior to the start of the study. Research using older samples and in other 

psychosocial domains (e.g., self-regulation and interpersonal relationships; Aronson et 

al., 2002; Finkel, Burnette, & Scissors, 2007; Job et al., 2010; Miller et al., 2012) has 

revealed parallel findings: whether measured or manipulated, incremental beliefs are 

associated with increased motivation and can be harnessed to improve or maintain 

positive behaviors, whereas entity beliefs are associated with decreased motivation, 

helpless responding to failure, and ultimately, poorer performance.  

Lay Theories of Prejudice  

 Recently researchers have begun to examine lay theories of prejudice, that is, the 

extent to which people believe prejudicial attitudes can change (e.g., Neel & Shapiro, 

2012). Individuals with incremental beliefs think people’s prejudicial beliefs are flexible 

and can become weaker or stronger; people with entity beliefs think that people’s 

prejudicial attitudes are rigid and static over time. For example, a person with an 
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incremental lay theory of prejudice may believe that an individual who harbors strong 

racial biases can reduce them and become less prejudiced with effort, whereas a person 

with an entity lay theory may believe that this same individual will always possess the 

same degree of racial bias no matter how much they try to change their attitudes. Albeit 

limited, research on lay theories of prejudice has demonstrated that, for both majority and 

minority group members, incremental beliefs lead to greater attempts to ameliorate 

prejudice and discrimination while entity beliefs sustain prejudice (e.g., Carr et al., 2012).  

Majority Group Members’ Lay Theories. Possessing egalitarian attitudes and 

behaving in non-prejudicial ways is highly desirable, at least in cultures where there is 

normative pressure to not be racist (Carr et al., 2012; Crandall, Eshleman, & O’Brien, 

2002). Despite these pressures, racial bias persists in the United States, even among 

individuals who strive to be egalitarian (e.g., Mann & Kawakami, 2012). Thus, analogous 

to taking a difficult mathematics test for a person who wants to appear (and be) 

intelligent, race-related activities and interracial interactions may be “challenging” and 

anxiety provoking for racial majority individuals who want to act and be perceived as 

unbiased despite any lingering bias they may have (Carr et al., 2012).  

Consistent with the larger literature on mindsets, in these demanding situations, 

lay theories of prejudice have been shown to affect behavior, above and beyond racial 

attitudes (cf. Dweck et al., 1995; Grant & Dweck, 2003). Theoretically, believing 

prejudice is fixed should leave majority individuals particularly worried that a racial gaffe 

or misstep during race-related activities or interracial interactions—no matter how 

inadvertent and minor—would expose them for who they are (and always will be): racist. 

Hence, entity beliefs should lead to avoidance of these situations and diminished interest 
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in activities that have the potential to reduce racial bias, since such activities would, in 

effect, be pointless. However, believing prejudice can change with enough effort may 

lead to greater interest in race-related topics and interracial interactions since, from this 

perspective, they have the potential to function as growth opportunities and lead to 

reductions in prejudice. 

This is exactly what research has demonstrated: for White individuals, stronger 

entity beliefs about prejudice have been shown to lead to less interest in activities related 

to race and diversity, controlling for other factors that could impact desire to engage in 

these activities (i.e., implicit and explicit racial attitudes, motivation to respond without 

prejudice, and lay theories about personality more generally; Carr et al., 2012; Neel & 

Shapiro, 2012). For instance, Carr et al. found that when given the choice, entity 

theorists, no matter their levels of racial bias, were less interested in tips for reducing 

racial prejudice. This work also showed that participants exposed to entity beliefs (vs. 

incremental beliefs) were more anxious about and less interested in engaging in an 

impending interracial interaction, and that heightened concerns about revealing prejudice 

mediated this latter effect. Neel and Shapiro (2012) found similar results, demonstrating 

that incremental beliefs about prejudice oriented White individuals to learning goals (i.e., 

to improve their race-related attitudes and behavior) while entity beliefs oriented 

participants to performance goals (i.e., to showcase or “prove” their lack of prejudice) 

during interracial interactions. Critically, for those with an entity mindset, such 

performance goals led to behaviors that curtail intergroup relations (e.g., strategic 

colorblindness; Plaut, Thomas, & Goren, 2009; Richeson & Nussbaum, 2004) and came 

at the expense of engaging in useful discussions about race. 
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Broadly, this research suggests that incremental beliefs about prejudice enable 

majority group members to approach interracial interactions open-mindedly and 

optimistically. Entity beliefs, on the other hand, appear to undermine the perceived and 

actual benefits of intergroup contact. In other words, incremental beliefs have been tied to 

positive outcomes in intergroup contexts, including decreased anxiety, while entity 

beliefs have been linked to increased apprehension and overall poorer functioning. 

Minority Group Members’ Lay Theories. To date, no studies have examined 

the effects of lay theories of prejudice per se on minority group members’ response to 

racial bias. However, related work by Rattan and Dweck (2010, Study 1) suggests that 

incremental beliefs may help racial minority individuals combat discrimination. This 

research examined whether incremental and entity beliefs about personality would impact 

the likelihood of confronting prejudice. Undergraduate students of color completed a 

survey that assessed their lay theories of personality and then interacted (via instant 

message) with someone who made a racially biased comment. Subsequently, participants 

were given the opportunity to respond however they wanted to the racist statement, and 

reactions were coded as either confrontational or non-confrontational. Results revealed 

that nearly 40% of participants with incremental beliefs about personality confronted 

their interaction partner about the prejudiced comment compared to roughly 10% of their 

counterparts with entity beliefs. 

 Although Rattan and Dweck (2010) assessed lay theories of personality more 

generally and not lay theories of prejudice, their results nonetheless provide the first 

evidence linking lay beliefs to racial minority individuals’ response to unfair treatment. 

Consistent with theory, incremental beliefs were related to a productive response to a 
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challenging situation (i.e., responding to racism by confronting the perpetrator), but entity 

beliefs were associated with a more helpless response (i.e., not confronting racism). 

These findings make intuitive sense: if a person believes people can change the 

prejudices they harbor, then they should also believe that redressing racism can reduce 

biases and lead ultimately to more tolerant attitudes and behavior. However, if a person 

thinks people are simply unable to change the amount of prejudice they possess, they 

may be more discouraged by, and less likely to confront, racist behavior.  

 Implications for health in the face of discrimination. From an incremental 

perspective, people’s prejudice can change; attitudes have the potential to get better, to 

become less biased. Because of this, such an outlook may leave targets of discrimination 

resilient in the face of unfair treatment. Instead of responding hopelessly and believing 

nothing can be done to change others’ prejudicial attitudes, they can find solace in the 

belief that, despite perpetrators’ initially biased attitudes, positive attitude change is 

viable with motivation and effort. Although unfair treatment may still be a negative 

experience for targets with incremental beliefs, such beliefs may nonetheless decrease the 

harmful effects of discrimination on negative coping behaviors to the extent that they 

help targets maintain confidence that they will encounter fewer discriminatory 

experiences in the future. Such effects would be analogous to the positive impact 

incremental beliefs have on majority members’ behavior during intergroup contact (e.g., 

Neel & Shapiro, 2012) and minority members’ proactive responses to prejudice (Rattan 

& Dweck, 2010). 

 In contrast, believing people’s prejudice is permanent may reinforce the link 

between discrimination and health outcomes. From an entity perspective, a 
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discriminatory experience is not an isolated event. Alternatively, it is a reminder that 

prejudice does, and always will, exist. Thus, when confronted with prejudicial behavior, a 

helpless, negative response is a likely (and arguably reasonable) reaction from an entity 

point of view. Because entity theorists believe that nothing can be done to change others’ 

prejudicial attitudes, experiences of discrimination may have a considerable, negative 

impact on psychological and physical health. Given that increased distress has been 

(prospectively) linked to greater SU (e.g., Carver, 2007; Geisner, Larimer, & Neighbors, 

2004; Weitzman, 2004; Wills, Sandy, & Yaeger, 2002), and entity beliefs produce these 

very emotions in response to setback (Dweck et al., 1995; Robins & Pals, 2002), targets 

with entity beliefs about prejudice may experience a stronger psychological stress 

response to discrimination relative to their counterparts with incremental beliefs, and in 

turn, be more likely to engage in negative coping behaviors (i.e., SU). 

The Current Study  

 The U.S. Surgeon General has released multiple reports advocating for federal, 

state, and local efforts aimed at preventing SU and abuse among 18 to 25 year olds, 

including excessive alcohol consumption, the initiation and continuation of cigarette 

smoking, and use of other drugs [U.S. Department of Health and Human Services (HHS), 

2007; 2010; 2012]. Such prevention of initiation and continuation to regular use among 

this age group is urgently needed: young adult drinking (including underage and college 

drinking) is a pressing problem facing our nation [National Institute on Alcohol Abuse 

and Alcoholism (NIAAA), 2006], and nearly 99% of cigarette smokers and 95% of 

marijuana users first initiate use before age 26 (Gfroerer, Wu, & Penne, 2002; HHS, 

2012). Furthermore, young adults 18-25 years old – particularly those in college – report 
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higher rates of using and abusing substances relative to both their younger and older 

counterparts (SAMHSA, 2013), which puts them at increased risk of suffering adverse 

consequences of engaging in these behaviors (e.g., NIAAA, 2006; cf. Ouellette & Wood, 

1998]. Hence, targeting never and infrequent substance users who are 18-25 year olds – 

who are at risk of engaging in substance use, likely in the absence of considerable past 

experience and “know how” – is critical in reducing short- and long- term negative 

consequences of SU. Considering the “racial crossover effect,” wherein racial minorities 

surpass their White counterparts in SU in adulthood despite lower rates of use during 

their youth (e.g., Watt, 2008), this may especially be the case for young adult racial 

minorities. 

 Behavioral willingness (BW) – an openness to risk opportunity that occurs in the 

absence of planning (e.g., Gibbons, Gerrard, Ouellette, & Berzette, 1998; Gerrard, 

Gibbons, Houlihan, Stock, & Pomery, 2008) – is a key predictor of actual SU among 

younger and less experienced individuals (e.g., Pomery, Gibbons, Reis-Bergan, & 

Gerrard, 2009), such as non- and infrequent substance users. Although traditional health 

behavior models such as the Theory of Planned Behavior (TPB; Fishbein & Ajzen, 1975) 

propose that behavioral intentions, or plans that enable goal attainment, are the most 

proximal antecedent of behavior (e.g., Ajzen, 1991), research has demonstrated that 

intentions, and the TPB more generally, are better predictors of rational, reasoned 

behavior as opposed to less deliberate behavior (e.g., Beck & Ajzen, 1991; Gibbons et al., 

1998, 2009; Norman et al., 2000; Stanton, Barnett, & Silva, 2005). For example, although 

individuals may intend to exercise, eat healthily, and abstain from SU, it is less likely that 

they intend deliberately to not exercise, eat unhealthily, and use (and abuse) alcohol and 
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drugs. Along these lines, a person may not intend to drink excessively, yet nevertheless 

get drunk during happy hour with colleagues. Thus, intentions may be useful in 

explaining goal-directed behavior that requires forethought and planning, but less so in 

cases where behavior is more spontaneous.  

People may lack intentions when it comes to less purposeful behaviors, yet 

nonetheless be able to imagine how they might respond in situations where the behavior 

is possible (Gerrard et al., 2008). Because of this, intentions are often less predictive, and 

willingness more predictive, of less deliberate behaviors, including SU (e.g., Beck & 

Ajzen, 1991; Gerrard et al., 2008; Gibbons et al., 1998, 2010; Gibbons, Houlihan, & 

Gerrard, 2009; Pomery et al., 2009; Stanton et al., 2005). Indeed, people generally do not 

report intentions to engage in risky health behaviors, but still end up doing so (for a 

review, see Gerrard et al., 2008). This is especially true for those who have less 

experience with a behavior: for one, that behavior may simply not be on their mind, 

making it unlikely that they would develop specific plans to engage in the behavior in the 

first place. Additionally, lacking experience, people may be less likely to be aware of the 

conditions under which that behavior is probable, making their behavior more likely to be 

an unplanned response to a risk-conducive situation (Pomery et al., 2009). Consistent 

with this, research has shown that willingness tends to explain the risky behavior of 

younger, less experienced individuals particularly well (Pomery et al., 2009), whereas 

intentions oftentimes fall short among this group (e.g., Gibbons et al., 2009; Norman et 

al., 2000; Pomery et al., 2009; Sheeran & Orbell, 1998). In this way, willingness is an 

especially appropriate construct to measure when examining health risk behaviors, 

including SU, among less experienced young adults.  
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Given the priority placed on young adult SU and abuse prevention (e.g., HHS, 

2007), and the utility of willingness in explaining risky behavior among less experienced 

individuals, the present study explored whether lay theories of prejudice affect SU 

willingness in the face of discrimination among young adult students of color who use 

substances infrequently or never. Based on the literature reviewed above, the current 

research tested the hypothesis that lay theories of prejudice would moderate the effects of 

discrimination on three types of SU willingness: alcohol, cigarette, and other drugs 

(Figure 1). I expected that racial discrimination would lead to greater willingness to drink 

alcohol, smoke cigarettes, and use other drugs, but only for participants exposed to entity 

beliefs about prejudice; for participants exposed to incremental beliefs, racial 

discrimination would be unrelated to SU willingness and participants would report lower 

levels of willingness in response to discrimination relative to their entity counterparts. 

Moreover, because entity and incremental beliefs amplify and weaken distress in 

response to challenging situations, respectively (e.g., Dweck et al., 1995; Nussbaum & 

Dweck, 2008; Robins & Pals, 2002), I also examined whether psychological distress 

mediated the moderating effects of lay theories of prejudice on SU willingness in the face 

of discrimination. As shown in Figure 1, I hypothesized that entity beliefs would lead to 

higher levels of distress in response to discrimination, which would then predict higher 

levels of SU willingness. 
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Figure 1 

Hypothesized Interactive Effects of Discrimination and Lay Theories of Prejudice on SU 
willingness and the Mediating Role of Distress 
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Chapter 2: Method and Analysis Plan 

Overview 

To test whether lay theories of prejudice affect SU willingness in response to 

racial discrimination, I employed a 2 (lay theories manipulation: incremental beliefs, 

entity beliefs) × 2 (racial discrimination: present, absent) between-participants design 

with alcohol, cigarette, and other drug use willingness as the dependent variables. 

Although testing hypotheses via an experiment may limit the generalizability of findings 

to racial minority individuals’ everyday experiences, it nonetheless enabled me to explore 

whether a brief lay theories manipulation was sufficient in decreasing the harmful effects 

of racial discrimination on SU cognitions. Findings thus enabled me to make causal 

inferences about the effects of lay theories of prejudice in the context of discrimination, 

and as such, served as a springboard for the development of interventions designed to 

decrease SU among racial minority individuals.  

First, lay theories of prejudice were manipulated by having participants read and 

respond to an article describing either the fixed or malleable nature of prejudicial 

attitudes (e.g., Carr et al., 2012). Afterwards, participants were included or excluded from 

an online ball-tossing game, Cyberball (Williams, Cheung, & Choi, 2000), by racial out-

group (i.e., White) interaction partners. Of note, participants were led to believe that 

reading the article and participating in the ball-tossing game were unrelated (see 

Procedure). Participants subsequently completed a measure of psychological distress and 

then indicated their willingness to drink, smoke, and use other drugs during hypothetical 

scenarios.  
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Figure 2 

Hypothesized Interactive Effects of Discrimination and Lay Theories of Prejudice on SU 
willingness 
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Participants 

Female and male college students of color who were 18 years of age or older were 

recruited for this study (for descriptive statistics, see Results). Although research shows 

that discrimination is enacted and experienced in qualitatively different ways across 

racial groups (in large part due to the unique stereotypes each racial group faces; e.g., 

Fiske, Cuddy, Click, & Xu, 2002; Sue, Bucceri, Lin, Nadal, & Torino, 2009; Thomas, 

Witherspoon, & Speight, 2004; Triandis, Kurowski, Tecktiel, & Chan, 1993), and that 

absolute levels of reported experiences of racial discrimination vary by race (e.g., Araújo 

& Borrell, 2006; Shariff-Marco, Klassen, & Bowie, 2010), racial discrimination has 

nonetheless been linked to poorer health regardless of the racial group under 

investigation (Williams & Mohammed, 2009). Along these lines, to the extent that lay 

theories of prejudice represent fundamental beliefs regarding the nature of a social 

stressor that all racial minorities contend with—and respond similarly to—they should 

operate similarly at a psychological level (and in the context of discrimination) across 

groups. Because of this, I included students from all racial minority groups. Although I 

had no reason to suspect that the relationships among discrimination, lay theories, and SU 

willingness would vary across groups, I was cognizant of potential group differences and 

explored whether results varied as a function of race (and if necessary, controlled for 

racial group membership during primary analyses).  

 To include infrequent and never substance users only in analyses, I assessed past 

alcohol, cigarette, and other drug use and screened out regular users. Based on extant 

research (e.g., Hutton, McCaul, Chander, Jenckes, Nollen, Sharp, & Erbelding, 2013; 

Koning, Engels, Verdurmen, & Vollebergh, 2010; Williams, Zolner, Bertrand, & Davis, 
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2004), I defined regular use as weekly use (i.e., at least once per week). Participants 

reporting weekly alcohol, cigarette, and other drug use were removed from analyses 

focused on each respective substance type (e.g., participants reporting weekly alcohol use 

were excluded from analyses focused on alcohol willingness; participants reporting 

weekly drug use were excluded from analyses focused on drug willingness). 

Electronic advertisements for the study were posted on the Psychology 

Department’s online research sign-up system and on relevant student organization and 

departmental listservs. Advertisements were also posted throughout campus (e.g., in 

classroom buildings and popular common areas). Participants recruited through the 

department sign-up system received 1.0 credit in exchange for their participation. All 

other participants were entered into a lottery to win $100 cash.  

Procedure 

 The University Internal Review Board approved all procedures and materials 

prior to the administration of this study. Upon entering the lab, participants completed 

written informed consent and were told that they would be participating in two different 

studies. In reality, the first ostensible study was the lay theories manipulation, while the 

second “study” was the discrimination manipulation. Participants were told a cover story 

that the first study was focused on the effectiveness of popular press articles in 

communicating psychological research findings to the public. For this study, participants 

were asked to read a “randomly assigned” article focused on sleep deprivation, prejudice, 

or the psychological effects of yoga (cf. Carr et al., 2012). In reality, all participants were 

given an article about the changeability (or lack thereof) of prejudicial attitudes (random 

assignment was used to determine which lay theories article participants read). After 
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reading the article, they summarized it in a short paragraph and rated how 

understandable, enjoyable, and believable it was using a 5-point scale to bolster the cover 

story. As a manipulation check, participants completed a measure assessing their lay 

theories of racial prejudice.  

At this point, participants were informed that the first study was over and that 

they were going to move onto the second study, which purportedly focused on the 

development of a new game that would eventually be used to study social interactions. In 

actuality, participants played Cyberball (Williams et al., 2000), a computerized ball-

tossing game that has been shown to be an effective way to manipulate the experience of 

racial discrimination in the lab (e.g., Gerrard et al., 2012; Stock et al., 2011). Participants 

were randomly assigned to be included or excluded during the game by three same-sex, 

White undergraduate “players,” who threw the ball to participants often (inclusion 

condition) or rarely (exclusion condition), respectively. In reality, tosses were pre-

programmed and there were no other players. Once participants finished the game, they 

indicated the extent to which they felt they belonged to the group, were excluded during 

the game, and how much they attributed such exclusion to their race. After answering 

these questions, participants were told that the second study was over and that lastly, they 

needed to fill out a “standard laboratory questionnaire” that included the measure of 

psychological distress, the SU willingness items, other background information 

questions, and one final, more direct question regarding how much they felt they 

experienced racial discrimination during Cyberball, respectively. During this time, 

participants were also asked what they thought the purpose of each study was to ensure 

they were unaware of the true purposes of their lab session. Once participants completed 
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this questionnaire, they were informed that their lab session was over. Participants were 

carefully debriefed and given the opportunity to ask any questions they had. 

Materials 

 The lay theories of racial prejudice manipulation (described below) is included in 

Appendix A. All survey items are presented in Appendix B.  

 Lay theories of racial prejudice manipulation. To manipulate lay theories of 

prejudice, I created two versions of an ostensible Psychology Today article, one attesting 

to the malleability of prejudicial attitudes and the other speaking to the rigidity of 

prejudice (Appendix A). Similar articles modeled after materials used to manipulate lay 

theories of intelligence or personality (e.g., Chiu et al., 1997; Nussbaum & Dweck, 2008; 

Rattan & Dweck, 2010) have been used in extant work focused on lay theories of 

prejudice (i.e., Carr et al., 2012; Neel & Shapiro, 2012) and were the basis for the current 

materials. Studies employing this manipulation have shown that articles depicting 

prejudicial attitudes as flexible and able to lead participants to endorse stronger 

incremental beliefs, while articles depicting prejudice as stable over time lead participants 

to endorse stronger entity beliefs (Carr et al., 2012; Neel & Shapiro, 2012). In addition to 

materials from extant work, items from measures that assess trait levels of lay theories of 

prejudice were used to inform article content and are embedded in the body of each 

article [e.g., “No matter who somebody is, they can always become a lot less prejudiced” 

(incremental beliefs article); Carr et al., 2012]. 

 The incremental beliefs article was entitled “Prejudice is Changeable and Can Be 

Reduced” (Carr et al., 2009). In general, this article claimed that people’s prejudicial 

attitudes are malleable. For example, participants read that, “In most of us, our racial bias 
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changes as we develop, meet new people, and are exposed to new ways of thinking.” The 

article began by describing results from a fictitious 8-year longitudinal study showing 

that people’s prejudicial attitudes are flexible and modifiable over time and with effort. 

Next, the article focused on an anecdotal reflection by an undergraduate whose prejudice 

changed significantly over the course of his college years. The final “take-away” message 

was that with effort, prejudice can be reduced.  

 The entity beliefs article was called “Prejudice, Like Plaster, Is Pretty Stable Over 

Time” (Carr et al., 2012), and suggested that racial prejudice is fixed and stable. For 

instance, participants read that, “In most of us, by the age of ten, our racial bias has set 

like plaster and will never soften again.” The language was nearly identical to that of the 

incremental beliefs article with the exceptions that 1) results from the longitudinal study 

demonstrated that racial bias cannot be changed, no matter how much effort people exert; 

and 2) the undergraduate was portrayed as being unable to change his prejudicial 

attitudes. The final sentence of this piece highlighted the difficulty of changing 

someone’s levels of prejudice. 

 Pilot testing of the lay theories of prejudice manipulation. I conducted a pilot 

study to test whether the articles I created change individuals’ incremental and entity 

beliefs about prejudice. Female and male undergraduates (N = 37) were randomly 

assigned to read and respond either to the article attesting to the malleability of 

prejudicial attitudes (i.e., the incremental beliefs condition; n = 16) or the rigidness of 

prejudice (i.e., the entity beliefs condition; n =21). Subsequent to reading one or the other 

article, participants reported how enjoyable and believable the article was and also 

reported their own beliefs about the changeability of prejudicial attitudes using a 3-item 
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measure developed by Neel and Shapiro (2012; see Manipulation Checks section below 

for more information about this measure). Participants used 5-point Likert-type scales to 

respond to the questions about how enjoyable and believable the articles were and a 6-

point scale to respond to the 3 items assessing lay theories of prejudice (lower scores 

indicate stronger incremental beliefs; higher scores indicate stronger entity beliefs). 

Independent samples t-tests revealed that, although participants in the incremental and 

entity beliefs conditions rated the articles as equally enjoyable (Ms = 2.81 and 2.90, 

respectively) and believable (Ms = 3.50 and 3.19, respectively), t (35) = -.30, p = .77, t 

(35) = .73, p = .47, respectively, participants who read the article describing prejudice as 

flexible reported significantly stronger mean levels of incremental beliefs about prejudice 

(M = 1.81, SD = .80) than their counterparts who read the article describing prejudice as 

stable over time (M = 3.44, SD = 1.19), t (35) = -4.73, p < .001. Thus, the articles 

produced reliable differences in individuals’ lay theories of prejudice. 

Racial discrimination manipulation (Cyberball). Discrimination can take many 

forms. However, all manifestations to some extent involve social exclusion or rejection. 

Indeed, the United Nations (2013) considers exclusion to be a fundamental component of 

discrimination. Cyberball, an online ball-tossing game (Williams et al., 2000), has been 

demonstrated to be an effective way to manipulate racial discrimination by making 

participants feel socially excluded by out-group members (e.g., Goodwin, Williams, & 

Carter-Sowell, 2010; Stock et al., 2011). Regardless of condition, the experimenter told 

participants they were going to play a short (i.e., approximately 3-minute) online ball-

tossing game with three other same-sex undergraduates. At the start of the game, 

participants learned that all three “players” (who, in reality, did not exist) were White 



28 

undergraduate students, as evidenced by photos of their “real-life” faces that appeared 

next to their player avatars. To promote the believability that these photos of the other 

“players” were legitimate, the experimenter pretended to take a photo of each participant, 

presumably to upload onto the Cyberball game for other players to see. Participants in the 

exclusion condition received the ball three times at the beginning and were then excluded 

for the remainder of the game. Participants in the inclusion condition received the ball the 

same number of times as the other players (i.e., 25% of the time).  

Psychological distress. The Positive and Negative Affect Schedule (PANAS; 

Watson, Clark, & Tellegen, 1988) is an easy-to-administer survey that has been shown to 

reliably and validly measure and detect changes in trait- and state-level affect (e.g., 

Berman et al., 2012; Ortner & Zelazo, 2012; Watson et al., 1988), including in studies 

focused on racial discrimination and lay theories (Brondolo et al., 2008; Robins & Pals, 

2002). For the purposes of the present study, only the negative subscale of the PANAS 

was administered. To complete this subscale, participants indicated the extent to which 

they felt each of 10 different negative emotions in the present moment (i.e., distressed, 

upset, guilty, scared, hostile, irritable, ashamed, nervous, jittery, afraid) using a 5-point 

Likert-type scale ranging from 1 (very slightly or not at all) to 5 (extremely). In addition 

to these 10 items (which comprise the original negative subscale), participants were also 

asked to report how angry, mad, and hopeless they felt using the same 5-point response 

scale, since these emotions have been shown previously to be of particular importance in 

understanding the link between discrimination and SU (e.g., Gibbons et al., 2010). I 

computed mean scores across all 13 items (α = .85). In addition, and in accordance with 

other work that has examined PANAS scores as a function of lay theories (Robins & 
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Pals, 2002), I examined whether changes in the individual emotions distressed, upset, 

hostile, angry, mad, and hopeless emerged as a function of the lay theories and 

discrimination manipulations. Thus, I performed separate analyses for overall mean 

scores (across all 13 items) and for each of the 6 targeted, individual emotions. 

SU willingness. Items used to assess willingness to drink alcohol, smoke 

cigarettes, and use other drugs were based on those used in previous studies (e.g., 

Gibbons et al., 2010; Stock et al., 2011). Specifically, participants read a short description 

of a hypothetical scenario where each type of SU was readily available. The scenario was 

followed by one lighter- and one heavier- use question wherein participants rated how 

willing they would be to use each substance using a 1 (not at all willing) to 7 (very 

willing) scale. I computed three willingness scores (i.e., alcohol willingness, cigarette 

willingness, and other drug willingness) by calculating mean responses to the lighter- and 

heavier-use questions for each type of substance (Stock et al., 2011).1  

 Alcohol willingness. The alcohol scenario read, “Suppose you are at a party. 

After several drinks, you begin to feel you may have had enough.” Participants reported 

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
1 I performed exploratory factor analysis (EFA) on all willingness items to determine 

whether it was appropriate to combine responses—across substance types—into one, 

overall willingness score, or to differentiate among each type of substance and perform 

separate analyses for alcohol, cigarette, and other drug use willingness. Three factors, 

which explained 85% of the variance in responses, were extracted, with alcohol 

willingness items loading onto factor 1, cigarette willingness items loading on factor 2, 

and other drug willingness items loading onto factor 3.  Based on these results, I 

distinguished between each type of substance use when testing my hypotheses. 
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how willing they would be to 1) have a few more drinks; and 2) continue to drink more 

than a few drinks (α = .83). 

 Cigarette willingness. The cigarette-smoking scenario stated, “Suppose you were 

with a group of friends, some of whom were smoking, and that you could have a cigarette 

if you wanted.” Subsequently, participants reported their willingness to “take a puff of a 

cigarette” and “smoke an entire cigarette” (α = .91). 

 Other drug use willingness. Finally, the other drug use description stated, 

“Suppose you were at a friend’s apartment and there were some drugs there that you 

could use if you wanted (for example, marijuana).” After reading this, participants 

indicated their willingness to “try some of the drugs” and “use enough to get high” (α = 

.99). 

 Manipulation checks. 

 Lay theories of racial prejudice. After the first “study” (i.e., the lay theories of 

prejudice manipulation), participants responded to the following items using a 6-point 

Likert-type scale ranging from 1 (strongly disagree) to 6 (strongly agree): “People have a 

certain amount of racial bias and they really can’t do much to change it;” “A person’s 

racial bias is something very basic about them and it can’t be changed very much;” and 

“There is not much that can be done to change a person’s racial bias.” I computed mean 

scores, with higher scores indicating stronger entity beliefs and lower scores indicating 

stronger incremental beliefs. Neel and Shapiro (2012) adapted these items from Dweck 

(1999) by replacing intelligence with racial bias, and found this scale to be internally 

consistent (α = .89). The current study demonstrated high internal consistency as well (α 

= .91). 
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 Feelings of exclusion. Past research has demonstrated that Cyberball leads to 

feelings of exclusion and that when tossing the ball with three other (same-sex) White 

“players,” racial minority participants tend to perceive that they were excluded because 

of their race (e.g., Goodwin et al., 2010; Stock et al., 2011). To ensure this was the case 

in the present study as well, participants answered two questions to assess their feelings 

of belonging and exclusion [i.e., “How much do you feel you belonged to the group with 

whom you played Cyberball?” (1 = not at all, 7 = very much) and “How much do you 

feel you were included or excluded by the other Cyberball players?” (1 = totally 

excluded, 7 = totally included)]. I asked three additional questions to assess how much 

participants felt they were included or excluded by other players because of their race, 

sex, or age [i.e., “To what extent do you feel your inclusion or exclusion was due to your 

(e.g., race)?” (1 = not at all, 7 = very much)], and one final, direct question at the very 

end of the study [i.e., “Reflecting on your experience playing the online ball-tossing 

game, to what extent do you feel you were being discriminated against based on your 

race?” (1 = not at all, 7 = very much)]. 

 Background information. Past behavior predicts future behavior (e.g., Ouellette 

& Wood, 1998) and moreover, willingness tends to be a stronger predictor of actual 

behavior for those with less experience (e.g., Pomery et al., 2009). In light of this, 

previous alcohol, cigarette, and other drug use were assessed and used 1) to screen out 

regular users; and 2) as covariates throughout analyses focused on each respective 

substance type. Participants reported how many days in the past 12 months they 1) drank 

alcohol; 2) smoked cigarettes; 3) used marijuana; and 4) used other drugs using the 

following response options: 0 (none), 1 (1 or 2 days in the past 12 months), 2 (Once a 
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month or less; that is, 3-12 times in the past 12 months), 3 (2 or 3 days a month), 4 (1 or 

2 days a week), 5 (3 to 5 days a week), and 6 (Every day or almost every day). Infrequent 

and never users for each substance were defined as those who drink, smoke, and use 

other drugs (including marijuana) less than once per week (i.e., score a 3 or less; Hutton 

et al., 2013; Koning et al., 2010; Williams et al., 2004). 

These questions and response formatting were based on measures used in national 

surveys focused on health behaviors (e.g., the National Longitudinal Study of Adolescent 

Health; Harris et al., 2009). Although this 12-month time frame may limit the accuracy of 

recall (e.g., Jaccard, McDonald, Wan, Dittus, & Quinlan, 2002), the response options 

breakdown the year into smaller increments (e.g., days per month and days per week; as 

opposed to absolute number of days out of the entire year), ultimately to facilitate 

accurate responding. Moreover, because some SU behaviors (e.g., illicit drug use) may 

occur relatively more infrequently, this one-year timeframe may be more appropriate than 

shorter timeframes that may increase the likelihood of a floor effect. 

 In addition to previous behavior, research has shown that age tends to be 

associated with SU and that these behaviors also vary as a function of sex, and 

sometimes, race (e.g., NIDA, 2003). Thus, participants reported their age, race, and sex. 

Data Analysis Overview 

 I employed SPSS 20.0 (IBM, 2011) for all analyses. Before testing the effects of 

discrimination and lay theories on SU willingness, I performed a series of preliminary 

analyses. Specifically, I examined the reliability and descriptive statistics of all survey 

measures (i.e., measures of distress, previous use, willingness, background information) 

and the correlations among these variables. I also explored rates of SU willingness, 
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distress scores, and potential covariates (i.e., previous use, age, sex, and race) within each 

experimental group. Based on these analyses, I determined covariates for hypothesis 

testing and confirmed that random assignment was effective (i.e., that there were no 

systematic differences in demographics and previous SU among participants in each 

condition). 

 Additionally, I tested the effectiveness of each manipulation by running four 

independent samples t-tests. In the first, lay theories of prejudice condition was the 

independent variable and participants’ self-reported beliefs about the malleability of 

prejudicial attitudes was the dependent variable. For the remaining t-tests, discrimination 

condition was the independent variable and participants’ scores on the belongingness and 

exclusion measures, along with the final question that asks explicitly about racial 

discrimination during Cyberball, were the dependent variables. I also ran a repeated-

measures analysis of variance (MANOVA) on excluded participants’ race-, sex-, and 

age-based attributions for exclusion to examine whether participants felt excluded 

primarily because of their race. 

 Effects of discrimination and lay theories on SU willingness. To test the 

hypothesis that racial discrimination leads to negative outcomes, but only for participants 

with entity beliefs about prejudice, I performed a series of 2 (discrimination: present, 

absent) × 2 (lay theories: entity, incremental) between-subjects general linear model 

(GLM) ANCOVAs with alcohol, cigarette, and other drug use willingness as separate, 

dependent variables. Covariates were determined by preliminary analyses (see Results 

section below). When significant discrimination × lay theories interactions emerged, I 

performed planned comparisons to examine whether differences in SU willingness 
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emerged between: 1) entity participants who experienced vs. did not experience 

discrimination (i.e., were excluded or included during Cyberball, respectively); and 2) 

incremental participants who did vs. did not experience discrimination. I expected that 

entity participants who experienced discrimination would report significantly higher 

levels of willingness than their peers who did not experience discrimination. Supporting 

my hypothesis that incremental beliefs buffer against discrimination, I also anticipated 

that incremental participants who experienced discrimination would report levels of 

willingness that were similar to their incremental peers who did not experience 

discrimination.  

The mediating role of distress. To examine the second hypothesis that increases 

in distress account for the moderating effects of lay theories on willingness, I first 

examined whether the lay theories and discrimination manipulations produced 

differences in overall distress scores (across all 13 PANAS items) and each of the six 

targeted, individual items (i.e., distressed, upset, hostile, angry, mad, hopeless) using a 

series of 2 (lay theories) × 2 (discrimination) ANCOVAs. Although I initially planned to 

run mediated moderation analyses using the bootstrapping methods outlined by Preacher 

and Hayes (2008), results from these initial ANCOVAs failed to reveal a significant lay 

theories × discrimination interaction effect on any and all measures of distress (hence 

ruling out PANAS scores as a potential mediating variable; see Results below). 
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Chapter 3: Results 

Participants  

An a-priori power analysis for an analysis of covariance (ANCOVA) with four 

groups [based on the 2 (discrimination) × 2 (lay theories) design] and three covariates 

(i.e., previous SU, age, sex) revealed that 147 participants were needed to have power 

equal to .95 to detect a medium effect (f  = .30). For the present study, I rounded this 

number up to 152 to ensure an adequate sample in case of participant attrition and so that 

the same number of participants would be recruited for each group (n = 38) at study 

onset. The actual sample size (N = 159) slightly exceeded this goal. Six participants were 

excluded from analyses because they either 1) indicated that they believed Cyberball was 

fake (n = 5); or 2) they suspected a relation between reading the ostensible Psychology 

Today article, playing Cyberball, and health outcomes (n	
  = 1). One additional participant 

was excluded because she identified as White, leaving a final, overall sample of 152 (the 

analytical sizes for each type of substance use were smaller since I included infrequent 

users only; see below for sample sizes for each substance type).  

On average, participants (female n = 97; 63.8%) were 19.26 years old (SD = 1.40) 

and reported a median annual household income within the $80,000-$100,000 range. The 

majority identified as Asian (n = 76; 50.0%), followed by African American or Black (n 

= 43; 28.3%), Biracial or Multiracial (n = 14; 9.2%), Latino or Hispanic (n = 12; 7.9%), 

and Middle Eastern (n = 7; 4.6%). A series of 2 (lay theories: incremental, entity) × 2 

(discrimination: present, absent) ANOVAs revealed no significant differences between 

conditions in terms of age and income, F (1, 146) = 1.03, p = .31, F (1, 147) = .59, p = 
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.44, respectively. Chi-square tests showed that sex and race also did not vary among the 

four conditions, χ2 (3) = 2.44, p = .49, χ2 (12) = 13.58, p = .33, respectively. 

Manipulation Checks 

Lay theories of prejudice. Participants in the incremental lay theory condition 

(M = 2.13, SD = 1.00) reported significantly stronger incremental beliefs about prejudice 

than participants in the entity lay theory condition (M = 3.44, SD = 1.28; lower scores 

indicate stronger incremental beliefs), t (150) = 7.03, p < .001. This suggests the lay 

theories of prejudice manipulation was effective in changing participants’ beliefs about 

the changeability of racial bias.  

Racial discrimination (Cyberball). Participants in the exclusion condition (M = 

2.43, SD = 1.11) reported feeling like they belonged less to the group of Cyberball 

players than those in the inclusion condition (M = 4.40, SD = 1.61), t (148) = 8.75, p < 

.001. Likewise, excluded participants (M = 2.35, SD = 0.99) reported feeling like they 

were excluded more than their included counterparts (M = 5.00, SD = 1.44; higher scores 

indicate stronger feelings of inclusion), t (148) = 13.12, p < .001, and they attributed such 

exclusion more to their race (vs. their sex or age), F (1.32, 93.93) = 81.99, p < .001. 

Moreover, excluded participants (M = 3.59, SD = 1.81) felt they were discriminated 

against specifically because of their race more than included participants (M = 2.07, SD = 

1.42), t (150) = 5.80, p < .001. Thus, the Cyberball game manipulation was successful at 

making participants feel excluded based on their race.2 

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
2 To examine whether the lay theories of prejudice manipulation affected participants’ 

perceptions of racial discrimination during Cyberball, I performed an exploratory 2 (lay 

theories) × 2 (discrimination) ANOVA with perceptions of racial discrimination (i.e., 
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Effects of Discrimination and Lay Theories on SU Willingness 

 Alcohol willingness.  

Sample. To include only occasional and never drinkers, participants who reported 

drinking alcohol frequently (n = 51), that is, at least once per week, were excluded from 

analyses (see Table 1 for frequency distributions for past use).3 Thus, the final sample 

size for alcohol willingness analyses was 101. Although these 51 participants were 

significantly older and reported higher annual family household incomes than their 

counterparts included in analyses, t (148) = 2.38, p = .02, t (149) = 2.56, p = .01, 

respectively, removing them from analyses did not change the demographic makeup of 

each condition: age, income, race, and sex did not differ significantly among conditions 

after excluding these participants, all ps > .36.  

Covariates. The only demographic factor associated significantly with alcohol 

willingness was sex; men (M = 1.88, SD = 1.21) were more willing to drink than women  

 

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
responses to the final, direct question regarding how much participants felt they were 

racially discriminated against during the ball tossing game) as the dependent variable. 

The lay theories × discrimination interaction term was nonsignificant, F (1, 148) = .50, p  

= .48. This suggests that the lay theories manipulation did not affect participants’ 

perceptions of racial bias. 

3 Performing analyses related to alcohol willingness using the entire sample (i.e., not 

excluding frequent drinkers) revealed no significant main effect of lay theories, F (1, 

146) = 1.95, p = .16, or discrimination, F (1, 146) = .97, p = .33, and a nonsignificant lay 

theories × discrimination interaction, F (1, 146) = 1.47, p = .23. 
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Table 1 

Frequency Distribution of Past Alcohol, Cigarette, Marijuana, and Other Drug Use 

 Never 1 or 2 
days/yr 

3-12 
times/yr 

2 or 3 
days/mo 

1 or 2 
days/wk 

3-5 
days/wk 

Every 
day  

Alcohol 27 
(17.8%) 

18 
(11.8%) 

28  
(18.4%) 

28  
(18.4%) 

46  
(30.3%) 

5  
(3.3%) 

0  
(0%) 

Cigarettes 116 
(76.3%) 

8 
(5.3%) 

7  
(4.6%) 

6 
(3.9%) 

4 
(2.6%) 

4 
(2.6%) 

6 
(3.9%) 

Marijuana 114 
(75.0%) 

10 
(6.6%) 

10 
(6.6%) 

5 
(3.3%) 

7 
(4.6%) 

2 
(1.3%) 

3 
(2.0%) 

Other 
drugs 

140 
(92.1%) 

7 
(4.6%) 

3 
(2.0%) 

0 
(0%) 

1 
(0.7%) 

0 
(0%) 

1 
(0.7%) 

Note: For each type of SU, participants were retained for analyses if they reported 
engaging in each behavior less than 1 or 2 days/week (i.e., infrequently). 

 

(M = 1.44, SD = .81), t (99) = 2.18, p = .03. Because of this, sex was included as a 

covariate in primary analyses. Additionally, past drinking differed marginally among 

conditions, F (1, 97) = 2.92, p = .09 (incremental participants who were excluded during 

Cyberball reported relatively higher levels of past drinking than incremental participants 

who were included, F (1, 97) = 6.95, p = .01), and was associated significantly with 

alcohol willingness, r (99) = .30, p = .002. Accordingly, past drinking was also used as a 

covariate. 

Effects of lay theories and discrimination. ANCOVA results revealed no main 

effects of the lay theories or racial discrimination manipulations on alcohol willingness, F 

(1, 95) = .07, p = .80, F (1, 95) = 1.05, p = .31, respectively, but, supporting hypotheses, 

the lay theories × discrimination interaction was significant, F (1, 95) = 4.33, p = .04, ƞp
2 

= .04 (Figure 3). Consistent with predictions, follow up planned comparisons revealed 

that entity participants who were excluded reported significantly greater willingness than 

their counterparts who were included, F (1, 95) = 4.82, p = .03, ƞp
2 = .05; incremental 
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participants reported similar levels of alcohol willingness regardless of whether they were 

included or excluded, F (1, 95) = .53, p = .47.4 However (and somewhat inconsistent with 

hypotheses), within the exclusion condition, entity and incremental participants’ reported 

similar levels of alcohol willingness, F (1, 95) = 1.82, p = .18. 

Figure 3 

Alcohol willingness as a Function of Lay Theories of Prejudice and Racial 
Discrimination (controlling for past drinking and sex) 

 
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
4 To explore whether a similar pattern of results would emerge using participants’ 

perceptions of racial discrimination during Cyberball (measured continuously using a 1 to 

7 scale) as the independent variable (instead of racial discrimination condition), I 

performed hierarchical regression analysis (step 1 = past drinking, sex; step 2 = lay 

theories condition, perceived racial discrimination; step 3 = lay theories × perceived 

discrimination) with alcohol willingness as the outcome variable. The lay theories × 

discrimination interaction term was significant at step 3: F (5, 95) = 3.91, p = .003, R2 = 

.13, ΔR2 = .04, ΔF (1, 95) = 4.94, p = .03. Simple slopes analysis (Aiken & West, 1991) 

revealed that, for entity participants, perceived discrimination marginally predicted 

greater alcohol willingness, β = .24, p = .09; for incremental participants, perceived 

discrimination was unrelated to alcohol willingness, β = -.19, p = .15. 
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Cigarette willingness.  

Sample. To include only occasional and never smokers, participants who reported 

smoking frequently (n = 14; Table 1) were excluded from analyses, leaving a final 

sample of 137 (one participant skipped the cigarette willingness questions).5 These 

excluded frequent smokers were significantly older and reported higher annual family 

household incomes than infrequent smokers, t (148) = 3.17, p = .002, t (149) = 2.26, p = 

.03, respectively. However, after removing frequent smokers from analyses, age, income, 

race, and sex did not differ significantly among conditions, all ps > .23.      

Covariates. The only demographic factor associated with cigarette willingness 

was race, F (4, 132) = 4.31, p = .003; Middle Eastern students were significantly more 

willing to smoke than students from every other racial background. Although rates of past 

smoking did not vary among conditions, F (1, 133) = .01, p = .92, past smoking was 

associated strongly with cigarette willingness, r (135) = .86, p < .001. Based on these                                                                                                                                                                                                                                                              

analyses, race and past smoking were controlled for below.  

Effects of lay theories and discrimination. Results from ANCOVA failed to 

support hypotheses, as they revealed no main or interactive effects of lay theories and 

discrimination on cigarette willingness, all ps > .17.6 

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
5 Performing analyses related to cigarette willingness using the entire sample (i.e., not 

excluding regular smokers) revealed no significant main effect of lay theories, F (1, 145) 

= 1.25, p = .27, or discrimination, F (1, 145) = 0.00, p = 1.00, and a nonsignificant lay 

theories × discrimination interaction, F (1, 145) = 2.08, p = .15. 

6 To examine whether results would differ if I used participants’ perceptions of racial 

discrimination as the independent variable (instead of racial discrimination condition), I 
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Other drug use willingness.  

Sample. Thirteen participants reported using marijuana or other drugs frequently 

(i.e., at least once per week). These participants were dropped from analyses, leaving a 

final sample of 139.7 Dropped participants did not differ from infrequent drug users in 

terms of demographics, all ps > .18, and removing them from analyses did not 

significantly alter the demographic makeup of participants across conditions, all ps > .31. 

Covariates. The only demographic factor associated with drug willingness was 

race, F (4, 134) = 5.85, p < .001; Latino students were significantly more willing to use 

drugs than students from every other racial background. Past marijuana and other drug 

use were significantly correlated with each other, r (137) = .44, p < .001; thus, I created 

one composite past use variable by computing mean responses across the marijuana and 

other drug use items. This composite measure of past drug use was significantly 

associated with drug willingness, r (137) = .68, p < .001, and differed marginally among 

conditions, F (1, 135) = 2.76, p = .10, such that incremental participants in the inclusion 

condition reported significantly more past drug use than their counterparts in the 

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
performed hierarchical regression analysis (step 1 = past smoking, race; step 2 = lay 

theories condition, perceived racial discrimination; step 3 = lay theories × perceived 

discrimination) with cigarette willingness as the dependent variable. However, this 

analyses yielded no significant main effects, all ps > .16, or interactions, β = -.04, p = .40. 

7 Performing analyses related to other drug use willingness using the entire sample (i.e., 

not excluding regular smokers) revealed no significant main effect of lay theories, F (1, 

146) = .57, p = .45, or discrimination, F (1, 146) = 0.67, p = .42, and a nonsignificant lay 

theories × discrimination interaction, F (1, 146) = 2.24, p = .14.	
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exclusion condition, F (1, 135) = 3.78, p = .05. Based on these results, race and the 

composite past drug use measure were included as covariates during primary analyses. 

Effects of lay theories and discrimination. Results from ANCOVA failed to 

support hypotheses, as they revealed no main or interactive effects of lay theories and 

discrimination on drug willingness, all ps > .21.8  

Mediating role of distress. Because significant differences in SU willingness 

emerged for alcohol only, I used the sample of infrequent drinkers (n = 101) for analyses 

involving distress. Among this group, overall distress levels across all 13 emotion items 

were low, falling just over 1 on a 5-point scale (M = 1.24, SD = .31). This was also the 

case for each individual emotion I examined (i.e., distressed, upset, hostile, angry, mad, 

hopeless; Table 2). The only individual emotion correlated significantly with alcohol 

willingness was hopeless; the more hopeless participants were, the greater their 

willingness, r (99) = .20, p = .05. Additionally, MANOVA results revealed no significant 

main or interaction effects of the lay theories and discrimination manipulations on overall 

mean distress scores (based on responses to all 13 PANAS items) or any of the six 

individual items, all ps > .22, ruling out the possibility that scores on these distress 

measures mediated the discrimination → willingness link. 

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
8 To explore whether results would differ if I used participants’ perceptions of racial 

discrimination as the independent variable, I performed hierarchical regression analysis 

(step 1 = past drug use, race; step 2 = lay theories condition, perceived racial 

discrimination; step 3 = lay theories × perceived discrimination) with other drug use 

willingness as the dependent variable. However, no significant main effects, all ps > .14, 

or interactions, β = -.12, p = .21, emerged.	
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Table 2 

Descriptive Statistics and Frequency Distribution of Targeted Negative Emotions 
Reported (PANAS) among Infrequent Drinkers (n =101) 
 
 M SD 1  

(very slightly 
or not at all) 

2 3 4 5  
(extremely) 

Mad 1.22 .58 86 
(85.1%) 

9 
(8.9%) 

5 
(5.0%) 

1 
(1.0%) 

0 
(0%) 

Angry 1.18 .54 89 
(88.1%) 

7 
(6.9%) 

4 
(4.0%) 

1 
(1.0%) 

0 
(0%) 

Hopeless 1.26 .69 85 
(84.2%) 

9 
(8.9%) 

5 
(5.0%) 

1 
(1.0%) 

1 
(1.0%) 

Distressed 1.50 .82 67 
(66.3%) 

22 
(21.8%) 

9 
(8.9%) 

2 
(2.0%) 

1 
(1.0%) 

Upset 1.33 .70 77 
(76.2%) 

16 
(15.8%) 

4 
(4.0%) 

3 
(3.0%) 

0 
(0%) 

Hostile 1.15 .54 92 
(91.1%) 

5 
(5.0%) 

2 
(2.0%) 

2 
(2.0%) 

0 
(0%) 
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Chapter 4: Discussion 

Results from analyses focused on alcohol willingness as the outcome supported 

hypotheses: among participants exposed to entity beliefs about prejudice, being excluded 

led to greater alcohol willingness than being included, above and beyond past drinking 

and participants’ sex. However, for participants exposed to incremental beliefs about 

prejudice, being excluded did not lead to greater willingness to drink relative to being 

included; willingness was similar across racial discrimination conditions. These findings 

are consistent with extant work showing the respective costs and benefits associated with 

entity and incremental beliefs, both in general (i.e., across domains; Dweck, 2012) and in 

relation to taxing interracial interactions (e.g., Neel & Shapiro, 2012; Rattan & Dweck, 

2010), and suggest that believing prejudice can change buffers against discrimination. 

Considering the need for interventions to prevent alcohol use and abuse among young 

adults (HHS, 2007), and the pervasive, negative consequences that result from drinking 

in college in particular (NIAAA, 2013), these findings are noteworthy because the sample 

consisted of infrequent college drinkers who, on average, were under 21 years old.  

On the other hand, results for cigarette and other drug use willingness failed to 

support predictions. In part, this may be due to the fact that there were substantially 

higher rates of non-use in relation to cigarette and other drug use compared to alcohol 

use: whereas only about 25% of participants included in analyses for alcohol willingness 

were never users, roughly 85% of participants included in analyses for cigarette 

willingness and other drug willingness reported never using these substances in the past 

year. Given that past behavior predicts future behavior (Ouellette & Wood, 1998) – and 

that in the present analyses, the correlations between past use and willingness were 
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particularly strong for smoking and other drug use, rs = .86 and .68, respectively – 

perhaps these participants would report low willingness to smoke cigarettes and use other 

drugs (and heavier users would report high willingness to smoke and use other drugs), 

regardless of their lay theories of prejudice and exposure to racial bias. 

A related possibility is that, relative to drinking alcohol, participants perceived 

greater health risks of smoking cigarettes and using other drugs (vs. drinking alcohol), 

which would not only explain their low rates of past use, but also their lack of willingness 

to use these substances, even in the face of discrimination. To this point, research has 

shown that risk perceptions of smoking cigarettes and other drug use are higher than risk 

perceptions of drinking alcohol (e.g., Elekes, Miller, Chomynova, & Beck, 2009; 

SAMHSA, 2009; Thornton, Baker, Johnson, & Lewin, 2013), and that in turn, these risk 

perceptions guide tobacco and illicit drug use (but not necessarily alcohol use; e.g., 

Thornton et al., 2013). Therefore, participants may have had greater risk perceptions 

about cigarettes and other drugs (relative to alcohol), which may have explained a large 

proportion of the variance in willingness to use these substances, leaving little room for 

my experimental manipulations to have an impact. Assessing and controlling for risk 

perceptions may be fruitful in future research focused on willingness to use substances 

for which past use is especially low.  

Social norms surrounding each type of substance use may have also curbed 

participants’ willingness to smoke and use other drugs. Descriptive and injunctive social 

norms surrounding alcohol, cigarette, and other drug use—how much people believe 

others engage in and approve of engaging in these behaviors, respectively—are consistent 

predictors of these behaviors among college students (e.g., Arbour-Nicitopoulos, Kwan, 
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Lowe, Taman, & Faulkner, 2010; Borsari & Carey, 2003; LaBrie, Hummer, & Lac, 

2011). Although there are strong descriptive and injunctive social norms to drink in 

college (which college students tend to overestimate; for a review, see Borsari & Carey, 

2003; NIAAA, 2013), smoking cigarettes and using other drugs are less normative (e.g., 

Arbour-Nicitopoulos et al., 2010; Jones, 2007), and quite the contrary, there is general 

disapproval of and stigma surrounding these behaviors (e.g., Johnston, O'Malley, 

Bachman, & Schulenberg, 2013; Saad, 2011; Stuber, Galea, & Link, 2008). Because of 

this, participants may have felt comfortable drinking alcohol—and reporting willingness 

to do so—yet been less willing to engage in these less socially acceptable behaviors, 

regardless of whether they were excluded or included in the present study.   

An alternative explanation for null findings related specifically to other drug use 

willingness is that random assignment was not entirely effective in producing similar 

rates of past marijuana and other drug use among conditions. Because of this, I controlled 

for past use throughout analyses to reduce the extent to which this factor confounded 

results. However, the effect size of past use on willingness was substantial, ƞp
2 = .45 (just 

for comparison, the effect size of past alcohol use on willingness was much smaller, ƞp
2 = 

.09). This suggests that willingness scores were in large part explained by past use alone, 

leaving less variance left to be explained by other factors, such as my experimental 

manipulations. Indeed, follow-up analyses revealed a marginally significant lay theories 

× discrimination interaction in the expected direction when I did not include past drug use 

as a covariate, F (1, 135) = 3.65, p = .06, ƞp
2 = .03. Nevertheless, because past use was 

confounded (albeit marginally) with condition assignment, these results should be 
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interpreted with caution. Follow up research, wherein random assignment is effective at 

distributing past use equally across conditions, is needed to draw firmer conclusions.9 

The Role of Distress 

 Results failed to support my additional hypothesis that changes in psychological 

distress would mediate the interactive effects of lay theories and discrimination on 

willingness. Although the PANAS has been demonstrated to be reliable and valid (e.g., 

Berman et al., 2012; Watson et al., 1988) and has been used successfully in studies 

focused on discrimination (Brondolo et al., 2008) and lay theories (Robins & Pals, 2002), 

this measure may not have been sufficiently sensitive to detect meaningful differences in 

state fluctuations in distress in the current analyses. Mean overall distress scores (that 

were averaged across each type of negative emotion), as well as those for each of the six 

targeted, individual items, were low, with all scores falling at or below 1.50 on a 1 (very 

slightly or not at all) to 5 (extremely) scale (Table 2). Furthermore, there was little 

variability in scores, as evidenced by relatively small standard deviations. Taken together, 

these results suggest there was a potential floor effect and limited ability to detect 

differences in distress across conditions in the present study. This may especially be the 

case considering the experimental manipulations were brief and less severe than the 

everyday experiences of racial discrimination students of color likely face. Because the 

manipulations were effective at impacting alcohol willingness, they may also have 

impacted distress, just not to the extent that the current measure was able to “pick up” on 

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
9 I have continued data collection into the spring of 2014 in the attempt to reduce 

differences in past drug use among conditions.  
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any changes. Thus, refined measures of distress that can more powerfully identify even 

slight fluctuations in emotion states are needed in future studies. 

 Another possible explanation is that other factors work in tandem with, or 

independently from, distress and better account for (i.e., mediate) the joint impact of 

discrimination and lay theories on willingness. Although lay theories and racial 

discrimination have each been shown to affect distress (e.g., Gibbons et al., 2004, 2010; 

Nussbaum & Dweck, 2008; Robins & Pals, 2002), other variables have been shown to 

intervene in the discrimination → willingness relation. For instance, decrements in state 

and trait self-control have been implicated as potential mediators: not only does 

discrimination impair self-control (e.g., Inzlicht & Kang, 2010; Moradi & Hasan, 2004), 

but reduced self-control predicts risk behavior, including SU (e.g., Fischer, Kastenmüller, 

& Asal, 2012; Scheier, Botvin, Griffin, & Diaz, 2000). Moreover, Gibbons, O’Hara, 

Stock, Gerrard, Weng, and Wills (2012) tested and supported empirically the 

discrimination → self-control → SU willingness model directly. Lay theories of 

prejudice have yet to be linked to impaired self-control. However, to the extent that entity 

beliefs reinforce the negative effects of discrimination, they may very well exacerbate the 

self-control depletion that stems from being treated unfairly (e.g., Inzlicht & Kang, 

2010), and stressful interracial interactions more generally (Richeson, Trawalter, & 

Shelton, 2005). Thus, factors other than distress may account for the present findings. 

Implications for Intervention 

 Results from the present study suggest that, at least in relation to alcohol use—a 

socially acceptable behavior with few perceived risks (at least relative to other types of 

substances, such as tobacco and illicit drugs)—incremental beliefs are protective in 
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response to discrimination. An immediate implication of this finding is that, for racial 

minorities, instilling the belief that people’s biases can change may be a relatively easy, 

straightforward way to improve their health behaviors in contexts where discrimination is 

likely. Indeed, my experimental manipulation of lay theories of prejudice was a brief, 

one-page article that took participants no more than a few minutes to read, yet it was 

sufficient in keeping alcohol willingness levels similar across discrimination conditions 

for those who read about the malleability of prejudice. Based on this, introducing 

incremental beliefs to racial minorities via an article similar to my manipulation, perhaps 

through blog posts and other social media outlets, may be an effective way to promote 

healthier responses to unfair treatment. 

Social media (e.g., blogs, social networking websites) has become one of the most 

powerful tools for communicating to large audiences, and evidence suggests that 

harnessing social media may be a valuable way to produce positive behavior change. A 

recent poll by Pew Research Center (Brenner, 2013) found that 90% of Americans 18-29 

years old use social media (and that if anything, racial minorities are more likely to utilize 

social networking sites), and meta-analyses have demonstrated that Internet-based 

interventions for health behavior change are effective (for a review, see Korda & Hitani, 

2013). Hence, a potentially fruitful initiative may be the creation of a social media 

website where targets of racial discrimination can learn about the malleable nature of 

prejudice. The It Gets Better Project (2013), a website dedicated to inspiring hope – and 

preventing suicide – among lesbian, gay, bisexual, and transgender (LGBT) youth facing 

harassment, is an example of how this might work. It features videos posted 

predominantly by youth and young adults, designed for their peers, attesting to the fact 
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that “things get better” when they get older (e.g., they will go to college, where people’s 

attitudes towards the LGBT community are more positive). No research to my knowledge 

has assessed the website’s impact. However, in addition to touting incremental beliefs 

about LGBT bias (at least to some extent), it invokes core persuasion principles 

demonstrated to increase the likelihood of attitude change, such as personal relevance, 

source credibility and similarity, and social norms (Crano & Prislin, 2006). Thus, 

modeling a website after that used for the It Gets Better Project may be a useful mode to 

communicate incremental beliefs about prejudice to young adult racial minorities, and as 

such, equip them with some of the tools they need to overcome discrimination if and 

when it unfolds.10  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
10 Undoubtedly, fundamental differences exist between the state of discrimination against 

LGBT individuals and racial minorities, at the forefront being the fact that attitudes 

towards LGBT populations are changing at a rapid pace (Pew Research Center, 2013) 

while race-related attitudes – although significantly better than in the past – have 

plateaued (Schuman et al., 1998). Hence, reality is more consistent with an incremental 

lay theory for LGBTs, whereas for racial minorities, reality is more conducive to an 

entity perspective. Because of this, racial minorities may be relatively less open to 

messages that convey incremental beliefs compared to LGBT individuals. In other words, 

social media campaigns designed to increase targets’ incremental beliefs may be less 

effective for racial minorities, whose current social reality is less consistent with the 

belief that racial bias can change. Nevertheless, more than half of Black and Hispanic 

respondents indicated in a recent Gallup (2014) poll that they believe that a solution for 

race-related problems in the United States will eventually be worked out. Hence, racial 
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A caveat. Although empowering racial minorities with incremental beliefs about 

prejudice may be a productive way to decrease the detrimental effects of discrimination, 

inarguably the best way to preempt the damage of discrimination—and improve health—

is to eradicate racism and the unfair treatment it produces in the first place. Despite 

claims, and hopes, of being a post-racial society (Schorr, 2008), racial bias persists in 

America. For example, 88% of Black individuals believe there is some or a lot of 

discrimination against African Americans in the United States as of 2010 (Doherty, 

2013). Empirical research supports these perceptions, highlighting multiple 

manifestations of racial bias against, and their impact on, Black people and other racial 

and ethnic minorities [e.g., American Civil Liberties Union (ACLU), 2013; Fellner, 2009; 

Lin, Kwan, Cheung, & Fiske, 2005; Pager, Western, & Bonikowski, 2009; Toosi, 

Ambady, Babbitt, & Sommers, 2012]. 

Critically, research supports an incremental perspective about racial bias. Despite 

the fact that prejudice and discrimination still exist, White Americans have, over time, 

become less explicitly biased towards racial minorities (Schuman, Steeh, Bobo, & 

Krysan, 1998). They have also become increasingly accepting of interracial marriage 

(Jones, 2011), and about 95% of Americans are open to having neighbors of a different 

race (Fisher, 2013). Consistent with this, the psychological literature has demonstrated 

that it is possible to change people’s racial attitudes for the better (e.g., Kawakami, Phills, 

Steele, & Dovidio, 2007; Pettigrew & Tropp, 2006; Todd, Bodenhausen, Richeson, & 

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
minorities remain hopeful, which suggests they may be more open to social media 

espousing an incremental lay theory despite stagnation regarding White individuals’ race-

related attitudes. 
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Galinsky, 2011; Todd & Burgmer, 2013; Toosi et al., 2012). Instead of (or at least in 

addition to) placing the burden on targets of unfair treatment to undo its damage, then, an 

equally important – and feasible, based on extant work – endeavor is to reduce majority 

members’ racial bias so as to eliminate this root source of poorer health among racial 

minorities. 

The present findings speak to the potential benefits of adopting an incremental lay 

theory of prejudice for targets of discrimination. However, the basis for this work was 

research by Neel and Shapiro (2012) and Carr et al. (2012), which demonstrated that an 

incremental mindset affords positive outcomes for White individuals. Specifically, these 

studies found that, relative to an entity lay theory of prejudice, an incremental lay theory 

of prejudice led to greater interest in information about how to reduce prejudice, and less 

anxiety and more pro-social behavior during interracial interactions. Based on this, 

exposing White individuals to an incremental lay theory of prejudice – via social media 

sites, or perhaps even in the classroom – may leave them more open to learning about 

ways to become less biased and more likely to engage in meaningful interracial 

interactions, the latter of which has been shown to be particularly effective at reducing 

intergroup prejudice (Pettigrew & Tropp, 2006). Thus, for both targets of discrimination 

and their majority counterparts, exposure to an incremental lay theory may be an 

important step to eliminating discrimination and its negative health effects. 

Limitations and Future Directions 

 Results related to alcohol willingness supported my primary hypothesis that 

incremental beliefs would buffer against racial discrimination. This was evidenced by the 

finding that racial discrimination did not increase incremental participants’ alcohol 
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willingness (as it did for entity participants);incremental participants’ reported similar 

levels of willingness regardless of whether they were included or excluded during 

Cyberball. However, within the exclusion condition, incremental and entity participants 

reported similar levels of willingness to drink. Stronger support for my hypothesis would 

have been gleaned if entity participants reported significantly more alcohol willingness 

than incremental participants after being excluded. Nevertheless, the fact that racial 

discrimination did not increase alcohol willingness for incremental participants provides 

initial support for my prediction that an incremental lay theory would be protective 

against discrimination. 

In addition to my main hypothesis (that lay theories would moderate the effects of 

discrimination), I also expected that, consistent with other research that has used 

Cyberball to manipulate discrimination (Stock et al., 2011), a main effect of exclusion on 

alcohol willingness would emerge. That is, on average (across lay theories conditions), 

participants who were excluded during Cyberball should have reported greater 

willingness to drink than their peers who were included. However, there was no main 

effect of exclusion on alcohol willingness. Considering the abundance of research linking 

discrimination to negative health outcomes (for reviews, see Pascoe & Richman, 2009; 

Williams et al., 2009), including substance use cognitions and behaviors (e.g., Brodish et 

al., 2011; Chou et al., 2012; Landrine et al., 2006), I was particularly surprised by this 

null finding.  

In part, this lack of effect was due to the willingness of incremental participants 

who were included (Figure 2), which tended to be high relative to their entity 

counterparts (however, this difference was not statistically significant) and similar to 
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participants in the exclusion condition (regardless of lay theories). Although speculative, 

these somewhat higher willingness rates may have stemmed from that fact that the topic 

of racial prejudice was made salient for all participants across conditions. The topic of 

race and interracial contact (in the absence of bias) are stressors in their own right and are 

enough to induce threat and tax cognitive resources (Trawalter, Richeson, & Shelton, 

2009; Richeson et al., 2005). Furthermore, merely having the expectation that racial 

prejudice is likely, which can be induced by simply reading an article focused on racial 

discrimination (much like my lay theories manipulation), has been shown to lead to 

negative affect and feelings of inauthenticity during interracial interactions for racial 

minorities (Shelton, Richeson, & Salvatore, 2005). In light of this, both the entity and 

incremental lay theories of prejudice articles may have primed the topic of race—and the 

possibility that White interaction partners may be prejudiced—leaving all participants, 

regardless of whether they were included or excluded during Cyberball, more aware of 

the potential for unfair treatment, and in turn, open to drinking alcohol.  

To examine the validity of this explanation, follow up research should include a 

neutral control group for the lay theories manipulation, wherein participants are exposed 

to article(s) unrelated to race. This could take the form of a third condition where 

participants read an article unrelated to both lay theories and race, or the addition of two 

conditions, one entity and one incremental, that do not discuss lay theories of prejudice 

per se, but lay theories more generally (e.g., that people can change if they want; cf. 

Rattan & Dweck, 2010). Creating these additional conditions may help eliminate any 

unintended priming of race, and ensuing uneasiness regarding impending interracial 

interactions, that occurred in the present study (and potentially minimized differences in 
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willingness between discrimination conditions). As a result, a main effect of race-based 

exclusion may be more likely to emerge.  

Related to this, future research may also benefit from including another control 

condition to the discrimination manipulation. Although participants in the inclusion 

condition were included in the ball-tossing game to the same degree as the other 

“players”—they were treated fairly, in an unbiased way—the racial composition 

remained unbalanced, as the three other ostensible same-sex players were White. This left 

each participant as the racial solo, or token. I deliberately chose to do this to keep the 

inclusion and exclusion conditions as similar as possible so that I could be confident that 

any differences that emerged in willingness between groups were purely a result of how 

many times participants received the ball. However, consistent with the reasoning above 

(Shelton et al., 2005; Trawalter et al., 2009), playing a ball tossing game with all White 

peers may have elicited heightened race-related concerns and vigilance, ultimately 

making the game stressful, even for participants who received the ball the same number 

of times as everyone else. Developing other conditions that minimize the saliency of race 

(e.g., where there is more racial diversity, yet still clear bias, among the Cyberball 

“players” in the inclusion condition) may therefore reduce any unintended apprehension 

inherent in interracial interactions (no matter how innocuous they may in reality be) and 

allow for a greater ability to detect main effects of this manipulation.  

 Another limitation of the present study was that it was underpowered to test 

whether results differed among races. For instance, in the overall sample, there were only 

12 Latino and 7 Middle Eastern participants, making any subgroup analyses difficult to 

interpret. Exploring the effects of lay theories and discrimination on willingness within 
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each racial group has the potential to reveal nuances that might otherwise be overlooked. 

That being said, previous work has revealed that even though discrimination manifests 

differently for different racial groups (e.g., Fiske et al., 2002; Sue et al., 2009) and is 

experienced by some more than others (e.g., Araújo & Borrell, 2006), the link between 

discrimination and health outcomes—and the role of moderator variables—is similar 

across groups (for reviews, see Pascoe & Richman, 2009; Williams & Mohammed, 

2009). This suggests that if I had a sufficient sample size to perform subgroup analyses, 

results may nonetheless have been similar across groups.  

The current study was also underpowered to test whether results varied between 

infrequent and regular substance users. The vast majority of participants were non-users 

or infrequent users in the case of cigarettes (90.7%), marijuana (92.1%), and other drugs 

(98.7%). Although most participants (66.4%) were also irregular or non-drinkers, there 

were comparatively more regular drinkers (n = 51; 33.6%) relative to the number of 

regular smokers and other drug users. However, performing statistical analyses among 

regular drinkers would have amounted to 13 participants on average in each condition, 

making any results inconclusive.11 The fact that there were few infrequent users in the 

sample was desirable for the present research, since my primary focus was on the 

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
11 I performed an exploratory 2 (lay theories: entity, incremental) × 2 (discrimination: 

present, absent) × 2 (past use: infrequent, frequent) ANCOVA with alcohol willingness 

as the dependent variable, and the three-way interaction was marginally significant, F (1, 

146) = 2.82, p = .10, ƞp
2 = .02. Post hoc tests revealed that the lay theories × 

discrimination interaction was significant for infrequent, but not regular, drinkers. 
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willingness of (young, mostly underage, adult) irregular or non-users—a group for whom 

prevention efforts matter most (e.g., HHS, 2007). Nonetheless, identifying factors that 

affect use across the frequency spectrum is needed, as regular use is associated with 

increased risk for negative health outcomes (e.g., NIAAA, 2013). 

Because past behavior, especially habitual behavior (e.g., regular drinking), is a 

strong predictor of future behavior (Ouellette & Wood, 1998), it is possible that a ceiling 

effect for willingness would emerge, or that past use would consume a large portion of 

the variance in willingness, for regular users, since they would likely be willing to engage 

in substance use regardless of whether they were discriminated against and the lay 

theories they possess. Alternatively—and inconsistent with the present findings—

research by Stock and colleagues (2011) has demonstrated that variables that modify the 

racial discrimination → SU willingness link are protective only for individuals reporting 

relatively higher levels of previous substance use. Such findings suggest that lay theories 

of prejudice may, in fact, moderate the effects of discrimination on willingness for 

heavier users. Thus, follow up work focused on both infrequent and regular users, that 

perhaps uses a wider age range of participants (since age is often confounded with 

experience, or past use; Pomery et al., 2009), is needed to explore whether lay theories of 

prejudice moderate the effects of discrimination on willingness across levels of substance 

use (and potentially age, if a more diverse sample is employed). This research would also 

to help reconcile the current findings, which demonstrated moderation among infrequent 
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users only, with Stock and colleagues’, which showed moderation particularly among 

heavier users.12  

Another limitation related to the sample was that it consisted of primarily wealthy 

undergraduate students at an expensive, private university. Although the psychological 

effects of lay theories and discrimination on willingness may operate similarly across 

groups, sociostructural factors (e.g., poverty, systemic racism) may present additional 

obstacles to reducing substance use in the face of interpersonal discrimination for 

individuals from lower socioeconomic backgrounds. Indeed, such factors are equally 

strong, if not altogether stronger, predictors of health risk behaviors and outcomes (e.g., 

Adler & Rehkopf, 2008; Roux & Mair, 2010; Teti, Fitz, Cheak-Zamora, Burkholder, 

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
12 Measurement differences may account for the discrepancy between the current findings 

and Stock et al.’s (2011). On the scale Stock et al. employed, the highest level of use 

participants could report was “more than 8 times” (in the past 6 months), which equates 

to just over once per month at minimum. Once, or slightly more than once, per month 

falls nearly at the midpoint of the scale used in the present study, which ranged from 1 

(never) to 7 (every day or almost every day), and meets the definition of infrequent use 

used in the present study. Furthermore, the mean response to Stock et al.’s past use was 

2.61 (SD = 1.37) on a 1 (never) to 6 (more than 8 times) scale. Considering these authors 

treated past use continuously and defined heavy use as one standard deviation above 

mean past use scores, their “heavy” users and my “infrequent” users were in reality more 

similar than different, despite the labels applied to each group. Thus, upon closer 

examination, the seeming inconsistency in findings may not be as discrepant as they 

appear on the surface due to differences in operationalizing past use. 
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Tschann, & Bowleg, 2013). Hence, incremental beliefs may be less protective among 

lower socioeconomic groups because they encounter more structural barriers to positive 

behavior change (e.g., the prevalence of liquor stores and easier access to drugs in more 

impoverished neighborhoods).  

Furthermore, incremental beliefs may be less protective among less 

socioeconomically privileged groups for another reason: if a person is constantly 

presented with situations where they are treated unfairly – in fact, racial minorities from 

lower socioeconomic backgrounds face more racism and its aftermath than their 

wealthier counterparts (e.g., Brondolo, Rieppi, Kelly, & Gerin, 2003; Pais, 2011) – the 

belief that things will change may be unproductive to the extent that it is simply 

inaccurate (cf. Fitz, Kaufman, & Moore, 2013; Park & Kim, 2013). On a practical level, 

it may also be more difficult to instill incremental beliefs in individuals who face more 

persistent interpersonal and structural hardship, and as such, may have a difficult time 

embracing the notion that prejudice can change. Instead, acknowledging and accepting 

unfair treatment (i.e., developing entity beliefs) to develop and bolster a strong racial 

identity (cf. Operario & Fiske, 2001) may be beneficial in light of research showing that 

racial identity is protective against the negative health effects of discrimination (Sellers & 

Shelton, 2003; Sellers, Smith, Shelton, Rowley, & Chavous, 1998; Stock et al., 2011). To 

examine this possibility, an important next step is to examine the boundary conditions of 

the present findings, specifically as they relate to class and privilege. 

 Finally, the present study assessed substance use willingness, not behavior. 

Relative to intentions, willingness is an effective predictor of behavior among younger, 

less experienced users (precisely the sample employed in the present study; Pomery et al., 
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2009) and less deliberate, unplanned behaviors, such as risky substance use (the behavior 

of interest in the current research; e.g., Gibbons et al., 1998, 2009, 2010; Stanton et al., 

2005). Nevertheless, I did not measure substance use behavior, which ultimately is what 

matters most in predicting health outcomes. One reason for this was the inherent 

difficulty, ethically and otherwise, in assessing substance use in a laboratory setting; 

especially considering most participants were under 21 years old and some of the 

substances I was interested in are illegal. Thus, follow up research using more naturalistic 

(e.g., longitudinal) methods that include measures of willingness and use is needed to 

ensure that results from the present analyses can be replicated and extend to indices of 

actual behavior.  

Conclusion 

Racial discrimination undermines health by increasing the likelihood that racial 

minorities engage in negative coping behaviors, like substance use and abuse (e.g., Clark 

et al., 1999; Gerrard et al., 2012). Consistent with this, the present research found that for 

college students of color reporting infrequent or no past use, unfair treatment increased 

willingness to drink alcohol, but only for participants exposed to an entity lay theory of 

prejudice. For participants exposed to an incremental lay theory, unfair treatment did not 

lead to increases in alcohol willingness. The hypothesis that psychological distress would 

mediate these interactive effects of discrimination and lay theories on alcohol willingness 

was not supported, which, in part, may have been a result of the insensitivity of the 

measure of distress. Furthermore, in the cases of cigarette and other drug use—two 

behaviors that tend to be perceived as relatively more risky and less socially acceptable 

than drinking—lay theories did not moderate the effects of discrimination on willingness. 
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Thus, incremental beliefs were protective in the face of racial discrimination, at 

least in relation to a behavior – drinking – that is normative in college, yet nevertheless 

carries with it the potential for many negative health outcomes (NIAAA, 2013). These 

alcohol-related results are similar to other findings on lay theories (e.g., Blackwell et al., 

2007; Neel & Shapiro, 2012) in that they suggest that thinking it can get better—

developing incremental beliefs—makes it better, at least to the extent that such beliefs 

may be an effective way to reduce the negative effects of discrimination on drinking, and 

the negative health repercussions it causes.  
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Lay Theories of Prejudice Manipulation: Entity Beliefs 
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Appendix B 

Survey Items 

The following items are presented in the order they will be administered during the 

experiment. 

Lay Theories of Prejudice Manipulation Check 

1. In a few sentences, please summarize the main research findings presented in the 
article you just read. 
 

2. How understandable was the article you read? 
 
Response options: 
1 (not at all understandable) 
2 
3 (somewhat understandable) 
4  
5 (very understandable) 
 

3. How enjoyable was the article? 
 
Response options: 
1 (not at all enjoyable) 
2 
3 (somewhat enjoyable) 
4 
5 (very enjoyable) 
 

4. How believable were the research findings presented in the article? 
 
Response options: 
1 (not at all believable) 
2 
3 (somewhat believable) 
4 
5 (very believable) 
 
The following questions ask you about racial prejudice. How much do you agree or 
disagree with each statement? 
 

1. People have a certain amount of racial bias and they really can’t do much to 
change it. 
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2. A person’s racial bias is something very basic about them and it can’t be changed 
very much. 

3. There is not much that can be done to change a person’s racial bias. 
 
Response options: 
1 (strongly disagree) 
2 (moderately disagree) 
3 (somewhat disagree) 
4 (somewhat agree) 
5 (moderately agree) 
6 (strongly agree) 
 
Racial Exclusion/Discrimination (i.e., Cyberball) Manipulation Check 
 
Please answer the following questions regarding your participation in the online ball-
tossing game (Cyberball): 
 

1. How much do you feel you belonged to the group with whom you played 
Cyberball? 

 
Response options: 
1 (not at all) 
2 
3 
4 (somewhat) 
5 
6 
7 (very much) 
 

2.  How much do you feel you were included or excluded by the other Cyberball 
players?  

 
Response options: 
1 (totally excluded) 
2 
3 
4 (neither excluded nor included) 
5 
6 
7 (totally included) 
 

3. To what extent do you feel your inclusion or exclusion was due to your race? 
4. To what extent do you feel your inclusion or exclusion was due to your sex? 
5. To what extent do you feel your inclusion or exclusion was due to your age? 

 
Response options: 
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1 (not at all) 
2 
3 
4 (somewhat) 
5 
6 
7 (very much)  
 
Psychological Distress  

This scale consists of a number of words that describe different feelings and emotions. 
Please read each item and then indicate to what extent you feel this way right now, that 
is, at the present moment: 
 

1. Mad 
2. Angry 
3. Hopeless 
4. Distressed 
5. Upset 
6. Guilty 
7. Scared 
8. Hostile 
9. Irritable 
10. Ashamed 
11. Nervous 
12. Jittery 
13. Afraid 

 
Response options: 
1 (very slightly or not at all) 
2 (a little) 
3 (moderately) 
4 (quite a bit) 
5 (extremely) 
 
SU willingness 

Alcohol Willingness 
1. Suppose you are at a party. After several drinks, you begin to feel you may have 

had enough. How willing would you be to: 
a. have a few more drinks? 
b. continue to drink more than a few drinks? 

 
Cigarette Smoking Willingness 
1. Suppose you were with a group of friends, some of whom were smoking, and that 

you could have a cigarette if you wanted. How willing would you be to: 
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a. take a puff of a cigarette? 
b. smoke an entire cigarette? 

 
Other Drug Use Willingness 
1. Suppose you were at a friend’s apartment and there were some drugs there that 

you could use if you wanted (for example, marijuana). How willing would you be 
to: 

a. try some of the drugs? 
b. use enough to get high? 

 
Response options: 
1 (not at all willing) 
2 
3 
4 (somewhat) 
5 
6 
7 (very willing) 
 
Background Information 

1. How many days in the past 12 months, how often have you: 
a. drank alcohol? 
b. smoked cigarettes? 
c. used marijuana? 
d. used other drugs? 

 
Response options: 
0 (none) 
1 (1 or 2 days in the past 12 months) 
2 (Once a month or less; that is, 3-12 times in the past 12 months) 
3 (2 or 3 days a month) 
4 (1 or 2 days a week) 
5 (3 to 5 days a week) 
6 (Every day or almost every day) 
 

1. What is your sex? 

Response options: 
Male 
Female 
 

2. How old are you? 
 
Response options: 
18 to 35+ years 
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3. Which of the following best represents your race/ethnicity? 

 
African American or Black 
Native American or American Indian 
East/South/Southeast Asian 
Latino/Hispanic 
Middle Eastern 
Biracial or Multiracial 
Other (please describe) 
 

4. Reflecting on your experience playing the online ball-tossing game (Cyberball), 
to what extent do you feel you were being discriminated against based on your 
race? 

 
Response options: 
1 (not at all) 
2 
3 
4 (somewhat) 
5 
6 
7 (very much) 
 

5. In a few sentences, what do you think was the purpose of each study you just 
participated in? 

 
 


