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Abstract 
 
At a time when earning a bachelor’s degree is becoming increasingly necessary for jobs 

that pay a living wage, college completion rates for marginalized populations continue to 

lag behind those of their non-marginalized counterparts. Scholars suggest that stereotype 

threat (ST) is partially responsible for these stubborn academic performance disparities. 

ST theory suggests that internalized distress associated with a negative stereotype 

concerning one’s social group can inhibit stereotyped students’ academic performance. 

The mechanisms responsible for this relationship between ST and poor performance have 

not been definitely established. As such, this dissertation tested a theoretical framework 

proposing that ST initiates a self-protective process, leading college students to fence 

their social identities by differentiating themselves from non-stereotyped others. This was 

predicted to mediate students’ sense of belonging on campus, perceived in-group norms, 

and performance on a difficult math test. Utilizing a mixed model randomized control 

trial design with 133 stereotyped college students, this study could not replicate findings 

of previous ST studies. The ST manipulation technique used in previous lab-based ST 

studies (stating a test is diagnostic of ability) did not induce a discernible ST in this 

naturalistic study. This study, however, is one of the first to find that social identity is 

malleable and predictive of students’ sense of belonging and perception of in-group 

norms. As stereotyped students felt less similar to other students, they felt less like they 

belonged on campus and believed their group would do more poorly in college. 

Furthermore, an intervention designed to normalize college-related struggles and worries 

significantly improved students’ test performance. These findings are discussed in 

relation to recently articulated oversights in ST research. To continue to inform ST’s real-
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world impact, future research should continue to use naturalistic settings to investigate 

the processes underlying interventions and social identity changes to further explain 

performance differences among college students.  
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Chapter One: Introduction 
 

In the United States, earning a college degree is becoming increasingly critical for 

upward economic and social mobility. Today, two out of three jobs demand at least some 

education or training beyond high school (Carnevale, Strohl, Ridley, & Gulish, 2018). 

Bachelor’s degrees are becoming more critical for earning a living wage. On average, 

career-long earnings for bachelor’s degree holders are $1 million more than those who 

only have a high school diploma (Carnevale, 2016). The importance of higher education 

in the current societal hierarchy is clear: earning a bachelor’s degree will likely increase 

job prospects and income, and, consequently, play a key role in upward economic and 

social mobility. 

Unfortunately, college degree attainment among some historically marginalized 

students (i.e., Black, Latinx, low socioeconomic status, and first-generation students) lags 

behind that of other students (i.e., White, middle-upper-class, and continuing-generation 

students). While more students of color are being admitted to college (Black and Latinx 

share of public four-year college enrollment has grown from 15 percent in 1980 to 35 

percent in 2015), their college completion rates are still lagging behind their White peers 

(Carnevale, Van Der Werf, Quinn, Strohl, & Repnikov, 2018). In fact, Black and Latinx 

students who start college are only half as likely as White students to complete their 

bachelor’s degree. The overall difference in college attainment rates between these 

groups appears to be growing. Over the past 35 years, the gap between students of color 

and White students’ college degree attainment has increased from 15 percentage points to 

21 percentage points (Carnevale, Van Der Werf, et al., 2018). Meanwhile, students from 

low-socioeconomic backgrounds and those whose parents do not have a bachelor’s 
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degree (i.e., first-generation), are also less likely to graduate from college compared to 

students from mid- and high-socioeconomic backgrounds whose parents went to college 

(i.e., continuing-generation students) (Cahalan & Perna, 2015; Stebleton, Soria, & 

Huesman, 2014).   

Performance disparities in college also exist between genders in certain science, 

technology, engineering, and math (STEM) fields (Koester, Grom, & McKay, 2016). 

This has left women disproportionately underrepresented within STEM fields (Carnevale, 

Strohl, et al., 2018; Sassler, Glass, Levitte, & Michelmore, 2017). For example, only 17 

percent of engineers are women (Carnevale, Smith, & Gulish, 2018). It is clear that these 

gender differences within majors have important consequences for future careers. 

Therefore, addressing these inequalities in higher education is paramount.  

This dissertation builds and tests a framework for understanding one of the roots 

of differing outcomes, namely, the extent to which situational cues produce effects that 

adversely affect student outcomes. I explore how cultural stereotypes can be a source of 

internalized stress and how certain responses to such stress might cause stereotyped 

students to underperform academically. By examining these mechanisms, we can better 

understand why the performance of certain groups of students has continued to lag 

behind others. Armed with this knowledge, researchers, educators, and policymakers can 

better develop and implement effective strategies to remove barriers that are responsible 

for stubborn performance gaps among students.  

Stereotype Threat 

While racial, social class, and gender differences may be partially explained by 

differential treatment or bias toward marginalized group members (e.g., Jacoby-Senghor, 
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Sinclair, & Shelton, 2016), internalized reactions to threatening academic situations can 

also account for some performance differences. Educational psychology research has 

been increasingly focused on how internalized distress associated with negative 

stereotypes can contribute to these achievement gaps. A breadth of research shows that 

responses to stigmatization can be responsible for depressing the academic performance 

of stereotyped students (Nguyen & Ryan, 2008; Pennington, Heim, Levy, & Larkin, 

2016; Steele & Aronson, 1995). This phenomenon, coined as stereotype threat (ST), is 

defined as the threat of being judged in line with a negative stereotype about one’s group, 

or fears of inadvertently reinforcing the stereotype when cues in the environment make 

the stereotype salient. Hundreds of studies have concluded that the mere existence of a 

negative stereotype concerning a group to which one belongs can depress academic 

performance (Pennington et al., 2016). ST has repeatedly been found to be a significant 

cause of underperformance among marginalized students, accounting for up to 82% of 

the achievement gap (Cadaret, Hartung, Subich, & Weigold, 2017). 

 Today, 25 years after its conceptualization, a large body of research testifies to the 

reliability of ST’s effects on performance. However, there remain lingering questions as 

to the mechanisms underlying these effects (Pennington et al., 2016; Pennington, 

Litchfield, McLatchie, & Heim, 2019), and the validity of the construct outside settings 

with artificial features (Shewach, Sackett, & Quint, 2019). In attempts to support the 

theory and uncover the specific process explaining how ST leads to performance 

detriments, numerous models have been proposed. Each model differs in the mediators 

included, empirical support, and focus (e.g., cognitive or social influences), but most 
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converge on the idea that there is no one mediating factor that is responsible for ST’s 

reported effect on performance.  

 Current stereotype threat models. Smith’s (2004) Stereotype Task Engagement 

Process Model describes how the direction of one’s performance goals can determine 

task-related behaviors. This model links achievement goal research with ST and predicts 

that ST triggers performance avoidance goals in an attempt to prove the stereotype 

invalid. Smith (2004) predicts that ST results in performance goals that affect task 

behaviors (i.e., effort, self-handicapping, study strategies). These behaviors in turn 

influence the student’s phenomenological experience during the task (i.e., anxiety, 

evaluation apprehension, self-efficacy, interest), which then influences their task 

behavior. This model suggests that performance avoidance goal adaptation (a result of 

ST) leads students to predictably align their behavior and motivation with the potential 

negative outcomes predicted by the stereotype.    

Shifting focus from the process of ST to the concept itself, Shapiro and Neuberg 

(2007) propose a framework that differentiates six types of STs individuals can 

experience, suggesting each type affects performance differently. Their Multi-Threat 

Framework is based on the premise that ST cannot be reduced to a single type of threat. 

They argue STs emerge from two dimensions—the target of threat (the individual or the 

group) and the source of the threat (the individual, members from an out-group, or 

members from the in-group). The intersection of these dimensions results in six types of 

threats. Shapiro and Neuberg (2007) posit that each type of threat is (a) elicited under 

different conditions, (b) differently affects those with different stigmatizing 

characteristics, (c) has different moderating factors, and (d) has different mediating 



 

 5 

factors. Because of these differences, they suggest each type of threat will require 

different interventions to overcome the threat.       

 Other researchers attempt to explain the performance outcomes of ST from a 

more cognitive perspective. Schmader et al. (2008) propose a model predicting ST 

disrupts performance by negatively affecting working memory efficiency. They suggest 

that three different mechanisms culminate to consume a threatened person’s working 

memory: a physiological stress response, active performance monitoring, and efforts to 

suppress negative emotions and thoughts. Their process model identifies working 

memory as the core means by which ST affects cognitive and social tasks. In this model, 

working memory is (a) impaired physiologically by one’s response to stress due to the 

activation of the hypothalamic-pituitary-adrenal axis which interferes with prefrontal 

processing, (b) depleted by increased vigilance to threatening cues so the individuals can 

continually assess themselves within the situation, and (c) drained by active efforts to 

stomp out thoughts that they will behave stereotypically and attempts to quell the 

mounting anxiety they are feeling in the situation (Schmader et al., 2008).  

 Alternative conceptualizations of the ST phenomenon offer fewer details on 

specific mechanisms but rather focus more on antecedents to ST or broader 

interpretations the targets of a threat can make. For example, Hanselman et al.’s (2014) 

conceptual model focuses entirely on environmental and individual influences that affect 

whether or not a threat will be experienced. The Identity Engagement model by Cohen 

and Garcia (2008) and the theoretical model by Yeager et al. (2016) both take a 

schematic approach describing psychological interpretations that can lead to behavioral 

responses when ST is experienced. Overall, these models fail to address the “black box” 
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that explains the detailed psychological processes of ST reported role in suppressing 

academic performance. 

 Most scholars agree that due to the complexity of the phenomenon, paired with 

the nuances of individual and environmental characteristics, it is unlikely that one model 

will be able to account for all the pathways that could explain the ST-poor performance 

relationship (Smith, 2004). While the aforementioned models have contributed to our 

understanding of ST, I argue that even collectively, current models do not completely 

explain the ST-poor performance relationship. There are two major rationales for this 

prediction which I will discuss.  

 Unexamined social identity changes. ST is defined as a threat to one’s social 

identity, or group-level identity (Steele, 1997). It is generally accepted that social identity 

is not only multi-faceted (people have many different social identities), it is also dynamic 

(susceptible to change based on the social environment) (Billig, 1976; Ethier & Deaux, 

1994; M. J. Hornsey, 2008; Tajfel & Turner, 1979). However, there is scant research that 

examines how a person’s social identity might change as a result of experiencing an ST. 

Understanding changes to a person’s social identity is likely important to ST research 

because one’s salient social identity exerts significant impact on thoughts and actions 

(Crisp & Hewstone, 2007; Deaux, 1993; Tajfel, 1982)—thoughts and actions that are 

likely to be related to underperformance. 

Unexplained interventions results. Another gap in ST scholarship is the lack of 

understanding of how certain intervention strategies have effectively countered the 

damaging effects of ST on academic performance (e.g., Walton & Cohen, 2007; Walton 

et al., 2015; Yeager et al., 2016). Multiple social-psychological interventions have been 
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developed to abate the deleterious effects of ST (e.g., Cohen, Garcia, Apfel, & Master, 

2006; Paunesku, 2013; Spencer, Steele, & Quinn, 1999; Yeager et al., 2019). However, 

one type of successful intervention that is designed to improve stereotyped students’ 

sense of belongingness is most relevant to the current study (e.g., Walton & Cohen, 2007; 

Walton et al., 2015; Yeager et al., 2016). Belonging interventions aim to counter 

maladaptive responses to STs by establishing a psychological state to decrease liability of 

one’s social identity, thus providing identity safety. Laboratory and classroom 

experiments have reported such interventions to have successfully reduced attributional 

ambiguity regarding their sense of institutional belonging among stereotyped students, 

but not among non-stereotyped students (Walton & Cohen, 2007; Yeager, Walton, et al., 

2016). They have found that decreased belonging uncertainty led to improved academic 

performance and persistence compared to similar others in a control group. In other 

words, prior to the intervention, stereotyped students appear to question whether they fit 

in with other college students, but when they are taught to attribute these feelings to 

things other than their stereotyped identity, ST no longer has an effect on their academic 

performance. These results beg the question: why does ST affect feelings of belonging? 

 Researchers have proposed broad and superficial explanations as to why these 

belonging interventions neutralized STs. These explanations include overcoming the 

global uncertainty created by stigmatization (Walton & Cohen, 2007), helping to navigate 

unfriendly climates by reframing daily adversities (Walton et al., 2015), and improving 

feelings and experiences within the campus environment that promote the use of social 

support systems (Yeager et al., 2016). While these propositions may be correct, they lack 

the deeper levels of analysis as to why manipulating belonging counters the ubiquitous 
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effects of STs. When we look outside the intervention studies and attempt to use 

previously proposed ST models to explain the belonging intervention findings, we find 

no answers as to the factors that would be responsible for connecting sense of belonging 

to the ST experience, or how stereotyped threats are inoculated when belongingness is 

targeted. It is clear ST and sense of belonging are interrelated; however, the nature of this 

relationship has yet to be investigated.   

Moreover, there appears to be growing urgency within ST researchers to focus on 

interventions to counter it. Because of this, ST interventions are being developed and 

implemented in hundreds of schools across the country (e.g., Yeager, Walton, et al., 

2016). Although many studies have reported positive impacts on student academic 

outcomes (e.g., Walton & Cohen, 2011; Yeager, Walton, et al., 2016), because no process 

model of ST can explain their results, little is known about why they are effective, if there 

are unintended consequences that are not accounted for, or what could be done to 

improve their effectiveness.       

In sum, the current state of ST research lacks important, basic understandings of 

the phenomenon. Scholars studying mediators of ST agree that research on the 

underlying mechanisms for the ST-performance relationship is inconclusive (Pennington 

et al., 2016, 2019). The culmination of the largely unexplored effects of ST on possible 

changes to one’s social identity along with the unexplained belonging intervention 

findings are evidence that current ST models and frameworks leave our knowledge of the 

construct incomplete. Currently, there are no mechanistic models that explain the 

relationship between ST, social identity, and sense of belonging. That is why, in the 
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present study, I investigate mechanisms that are likely to mediate ST’s effect on 

academic performance, specifically, changes in social identity and sense of belonging.  

Subjective Group Membership Framework of Stereotype Threats in College 

Settings 

In light of theoretical and empirical developments that have emerged since Steele 

and Aronson’s (1995) conceptualization of ST, especially relating to the motivations for 

social identification (e.g., Grant & Hogg, 2012; Taşdemir, 2011), the consequences for 

social identification (e.g., Schmader, Hall, & Croft, 2014; van Laar, Derks, Ellemers, & 

Bleeker, 2010), and the impact of environmental and identity uncertainty on social 

identification (Grant & Hogg, 2012; Hogg, 2007), I propose a framework to explain a 

possible social-psychological process that can help shed light on the aforementioned gaps 

in current ST understandings. This framework outlines how STs can alter the salient 

social identity of the target, resulting in decreased belonging and stereotypic behaviors. 

Before I describe the proposed framework, I will first outline the context and 

psychological process I believe underlies the ST experience.  

ST is most accurately understood within specific contexts, and therefore, the 

process resulting from experiencing a threat may not be the same across all situations 

(Pennington et al., 2019; Steele, Spencer, & Aronson, 2002). For this reason, the 

framework, as well as the current study, focuses on STs in college settings.  

Within college settings, I adhere to Russ’ (2009) proposition that STs result in 

upward group-level social comparison that leads threatened individuals to take action in 

order to maintain a positive self-concept (Crocker & Major, 1989). These demoralizing 

comparisons occur because ST suggests that their (stereotyped) group is perceived 



 

 10 

inferior to a (ostensibly) superior group. Such perceptions create self-relevant threats that 

conflict with the innate need to maintain a positive social identity (Tajfel, 1982; Tajfel & 

Turner, 1979). One way for stereotyped individuals to protect themselves from a 

threatening comparison is to change who they view as fellow in-group members—the 

group which provides the most meaningful comparisons (Festinger, 1954). Distancing 

themselves (and their identity) from non-stereotyped peers might be a byproduct of ST 

that would help explain why stereotyped students often behave in stereotypical manners 

(underperform academically) and lack a sense of belonging in the college context. These 

changes of stereotyped students’ subjective group membership as a result of an ST is the 

prime focus of the present study.  

The proposed framework predicting how social identity changes following ST can 

result in underperformance is outlined in Figure 1. In short, it predicts ST leads college 

students to change their subjective group membership (a response I define as social 

identity fencing), which has consequences for their sense of belonging and normative 

group behaviors (i.e., group prototypes)—both of which are found to lead to group-

stereotypic behaviors (Christensen, Rothgerber, Wood, & Matz, 2004; Maddock & 

Glanz, 2005; M. Murphy & Zirkel, 2015; Terry & Hogg, 1996), or in this case, academic 

underperformance. 



 

 11 

  

Figure 1. Subjective group membership framework of stereotype threat. 

This subjective group membership framework of ST in college settings was 

developed with the understanding that when stereotyped students experience a 

threatening comparison due to a negative stereotype in college settings, they are 

motivated to redefine their subjective group to maintain a positive social identity. This 

builds on Allport’s (1954) idea of re-fencing mental representations of groups to 

reconcile incongruent information, thus allowing the person to retain their previous 

characterizations of the group. Redefining one’s subjective group membership requires 

increased intergroup differentiation, or, in other words, making further distinctions on 

what characteristics are required for group membership (Taşdemir, 2011). For example, a 

student might identify as a university student within college settings, but upon 

experiencing an ST, they further differentiate to identify as an African American 

university student in that situation—distancing themselves from others who are not 

targets of the stereotype. Defining a smaller, more insular subjective group membership 

that more narrowly includes similar others as in-group members effectively fences their 

social identity. In sum, this framework predicts that threats to one’s social identity are 

likely a stimulus for defining smaller, more exclusive in-groups as a way to maintain 

positive evaluations in stereotyped domains or attributes. 

The framework posits two pathways stemming from social identity fencing and 

Stereotype Threat Social identity fencing

Decreased sense of belonging 
on campus

New in-group 
normative behavior

Decreased 
performance 
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leading to decreased performance. The first is through normative group behavior. The 

newly fenced social identity provides a more homogenous group to reference normative 

group behaviors—or group prototypes. In line with many social behavior researchers 

(e.g., Amiot, Louis, Bourdeau, & Maalouf, 2017; Christensen et al., 2004; Hogg & Reid, 

2006), this framework posits that the group normative behavior influences individuals’ 

behaviors. Therefore, because threatened students’ fenced social identity is exclusive of 

non-stereotyped students, its normative group behavior is to underperform in academic 

settings. This group norm influences the stereotyped student to behave in alignment with 

the stereotype and underperform.   

The second pathway emerging from social identity fencing involves a decreased 

sense of belonging. The framework suggests that disassociating with the larger majority 

group can also lead to questions of fit or belonging in the college environment; lacking 

the fundamental sense of belongingness will likely result in decreased ability to perform 

and decreased motivation to maintain effort or persist in the threatened domain 

(Hausmann, Schofield, & Woods, 2007; M. Murphy & Zirkel, 2015). Therefore, this 

framework predicts social identity fencing will lead to a decreased sense of belonging on 

campus, which results in decreased performance.   

The current paper will build a case to support the subjective group membership 

framework and test the hypothesis that threatened students fence their social identity, 

which mediates academic underperformance. This framework requires consideration of 

ST theory, the nature of social identity—its underlying motivation, the purpose(s) it 

serves, and its behavioral consequences—and subjective belonging in college settings. 

Thus, I will delve into these bodies of literature and describe how scholars have found ST 
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to impact targets’ social identity and subjective belonging.  

In response to the call for a deeper analysis of the ST phenomenon (e.g., 

Branscombe, Ellemers, Spears, & Doosje, 1999; Brewer, 2003; Shapiro & Neuberg, 

2007), this study aims to advance the understanding of the basic mechanisms that 

underlie the psychological processes involved in STs. Only when we understand ST’s 

function and its relationship to performance, can we confidently create effective and safe 

interventions.  
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Chapter Two: Literature Review 
 

Group-level identities have implications for the way individuals feel, think, and 

behave. Different from our personal identities, social identities are based on actual and 

perceived shared qualities with others, creating situation-specific “us” and “them” 

dichotomies. The psychological and behavioral impacts that result from interactions (real 

or perceived) with in- and out-group members are, at a high level, the phenomena 

explored in this chapter. More specifically, I will describe the theoretical and empirical 

literature relating to how and why stereotyped social identities impact academic 

performance among college students. After an in-depth review of stereotype threat (ST) 

theory, I will explore how previous literature has conceptualized and studied social 

identification and belonging, homing in on how STs might impact each psychological 

state. It is from this literature that we find theoretical support for the subjective group 

membership framework of ST. 

Overview of Stereotype Threat Theory 

Roots of stereotype threat. In 1994, a controversial book was published that 

aimed to explain the variations in intelligence within American society. The book’s title, 

The Bell Curve, refers to the normal distribution of intelligence quotient (IQ) scores 

among the American population. The authors argue that cognitive ability is largely 

heritable (between 40-80 percent of the total) and low IQ scores cannot be attributed to 

test bias, and therefore, Black Americans—who have historically scored lower on IQ 

tests—are cognitively inferior to White and Asian Americans (Herrnstein & Murray, 

1994).  

One year later, in a seemingly direct rebuttal to arguments made in The Bell 
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Curve, a paper was published that provided an alternative explanation as to why African 

Americans’ test scores suffer. Steele and Aronson (1995) predicted that a self-evaluative 

threat caused by negative stereotypes about a group one belongs to (i.e., stereotype 

threat—ST), can have disruptive effects on the individual’s ability to perform on a high-

stakes test. They argue that performance differences between groups are more about 

cultural marginalization than genetics. The authors theorized that the mere knowledge 

that one might be judged in line with a negative stereotype concerning their group in that 

domain can create a psychological burden that prevents stereotyped minorities from 

performing to their fullest potential on tests of intellectual ability. According to Steele 

and Aronson (1995), there are situational cues that make stereotypes salient, and 

therefore, manipulating the situation to remove such cues could reduce racial gaps on 

achievement tests.  

Steele and Aronson (1995) tested these predictions using four laboratory 

experiments. In the first experiment, they presented Black and White students with a 

difficult verbal skills exam. For one group, the test was presented as diagnostic of their 

intellectual ability; this manipulation was designed to make the racial stereotype about 

intellectual ability relevant to the performance of Black participants, thus creating a threat 

that they might fulfill the stereotype. The other experimental group was presented with 

the same verbal skills exam. However, they were told it was simply a laboratory problem-

solving task that was nondiagnostic. After controlling for prior test performance (SAT 

scores), Black students in the diagnostic group performed consistent with historical racial 

gaps found on achievement tests. The Black students in the non-diagnostic group, 



 

 16 

however, performed as well as their White peers after controlling for prior test scores.1 In 

the second experiment, the test performance results of the first study were replicated. 

However, when testing whether ST had an impact on self-reported effort, cognitive 

interference, and anxiety, the researchers found no evidence of differences between the 

threat and non-threat groups (Steele & Aronson, 1995). 

Steele and Aronson (1995) further reasoned that threatened students should show 

increased cognitive activation of the stereotype ability-related self-doubts. Using word-

fragment completion tasks and a survey, they found that compared to Black students in 

the nondiagnostic condition, Black students who were expecting to take a difficult, 

ability-diagnostic test (a) showed more stereotype activation, (b) reported greater 

activation of self-doubt, (c) were more likely to avoid racially stereotypic preferences, (d) 

had an increased tendency to provide excuses for their performance, and (e) were less 

likely to volunteer their race on the posttest questionnaire. Taken together, Steele & 

Aronson (1995) argued that these results indicate that STs were responsible for bringing 

racial stereotypes and thoughts of self-doubt to mind. 

In their final experiment, Steele and Aronson (1995) tested the effect of priming 

participants’ racial identity on their performance on a difficult verbal skills exam. They 

found that when they asked Black students to indicate their race before a difficult test, 

they scored lower than both White and Black students who were not racially primed. The 

authors concluded that activating a stereotype regarding the academic performance of a 

group (in this case by presenting the test as diagnostic of abilities) can cause fear of 

judgement from others, as well as concerns that they might reinforce the stereotype 

 
1 Steele and Aronson (1995) adjusted for prior performance (SAT score) when comparing test performance 
between conditions and racial identities in experiments 1, 2, and 4.  
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through their performance. These fears arise when even subtle cues (e.g., test difficulty, 

test diagnosticity, racial salience) suggest their racial identity might be a liability in the 

domain.  

These experiments established key preconditions for the ST phenomenon and 

spawned decades of research focused on demonstrating its reliability, searching for 

mediators that would explain how ST depresses performance, and developing 

interventions to counter its adverse impact. Most ST research has attempted to explain 

gaps in academic performance between stigmatized students (i.e., Black and Latinx 

students, women in science, technology, engineering and math [STEM] disciplines, first-

generation [FG] students, students from a low-socioeconomic status [SES] background) 

and non-stigmatized students. Over 300 studies have demonstrated ST’s deleterious 

effects on performance across different populations (Pennington et al., 2016). It is from 

this research that a theory of ST developed.  

The development of a theory. ST theory, originally framed around a general 

theory of domain identification, predicts that certain individuals from stereotyped groups 

will perform worse in certain situations when their stereotyped social identity is activated 

(Steele, Spencer, & Aronson, 2002). Offering a formal definition to ST, Steele, Spencer, 

and Aronson (2002) provided this:  

When a negative stereotype about a group that one is part of becomes personally 

relevant, usually as an interpretation of one's behavior or an experience one is 

having, stereotype threat is the resulting sense that one can then be judged or 

treated in terms of the stereotype or that one might do something that would 

inadvertently confirm it. (p. 389)  
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This suggests that ST is not a reaction to discriminatory behavior or judgement, 

but rather, the reaction to the threat of such treatment. The threat a stereotype casts does 

not span all aspects of the target’s life; instead, it is limited to only situations that signal 

the negative stereotype about one’s social identity is relevant (Steele et al., 2002). For 

instance, stereotypes about intellectual abilities will most likely not be relevant in 

situations primarily requiring athletic performance. Therefore, the content of the negative 

stereotype determines which situations, people, and activities for which the stereotype is 

relevant and potentially threatening. 

Within college settings, multiple groups are targets of academic stereotypes. 

Steele (1997) suggested that ST is not unique to Black students, and that any stereotyped 

identity can become a liability in the stereotyped domain. Researchers have since found 

evidence of ST’s adverse effect on academic performance among students from low-SES 

backgrounds (Croizet & Claire, 1998), Latinx students (e.g., Gonzales, Blanton, & 

Williams, 2002; Sherman et al., 2013), first-generation college students (Harackiewicz et 

al., 2014; Stephens, Hamedani, & Destin, 2014), and women in STEM environments 

(e.g., McIntyre et al., 2005; McIntyre, Paulson, & Lord, 2003; Picho & Schmader, 2018; 

Schmader, 2002; Spencer et al., 1999).  

STs can be activated by explicit displays of prejudice, but more commonly are 

triggered by merely being in situations that cause one’s stigmatized group membership to 

be salient, such as being the only woman in a STEM class (Steele, 1997). Moreover, the 

activation of a threat, as well as its impact on performance, can occur outside a person’s 

conscious awareness (Schmader & Beilock, 2012). This means the target of the ST would 

not attribute threatening feelings to be related to their social identity. For example, being 
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the only woman in a STEM class might activate a threat to a woman’s social identity 

causing her to feel unsure about her ability or extra pressure to perform. However, she 

might attribute these feelings to something other than her gender or the stereotype.  

Moderators of stereotype threat. The strength of the ST and its influence on 

behavior is thought to be conditional on several moderators. These preconditions fall into 

one of two categories: situational or individual moderators (Pennington et al., 2016; 

Steele et al., 2002). Researchers have found that the effects of STs are stronger on tasks 

that are highly difficult. For example, Keller (2007) found that threatened women showed 

lower performance on difficult items compared to women not primed for ST.2 

Furthermore, Spencer et al. (1999) found similar trends when they compared men and 

women’s performance on easy and difficult math tests. These studies suggest ST effects 

are stronger when the task is at the edge of the target’s ability. Conversely, however, a 

recent meta-analysis found scant evidence for task difficulty as a significant moderator of 

ST (see Flore & Wicherts, 2015), suggesting research has yet to converge on its 

moderating impact.   

There is evidence that test diagnosticity is a situational moderator. As mentioned 

earlier in Steele and Aronson’s (1995) original study, when stereotyped individuals are 

told their performance on a test will be a legitimate evaluation of their ability in that 

domain, ST effects emerge (Steele, 1997; Steele et al., 2002). This is believed to bring the 

stereotype to mind and cause fears of confirming it. Other studies have replicated these 

findings, suggesting that when tests are presented as diagnostic of ability, ST’s effects are 

 
2 This effect was found among those who highly identified with the math domain, as defined by a 
questionnaire given prior to the experiment. The moderating effect of task difficulty was not found among 
low-identifiers (Keller, 2007).  
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stronger (Hess, Hinson, & Hodges, 2009; Shapiro & Neuberg, 2007). However, others 

have not found this to be the case and suggest test diagnosticity is not a reliable 

moderator of ST (Pennington, Litchfield, McLatchie, & Heim, 2019; Shewach et al., 

2019).  

 Another proposed situational moderator of ST is the relevance of the stereotype to 

one’s performance. Spencer et al. (1999) noticed that when women took a difficult math 

test that was characterized as showing gender differences, they underperformed 

compared to men at the same ability level—an effect not found when the same test was 

described as not showing gender differences. It is believed that this manipulation made 

the math-related gender stereotype relevant to women’s performance, and therefore, 

increased the impact of ST on their ability to perform on that test (Steele et al., 2002).  

 Individual differences can also cause variation in strength of ST’s impact on 

performance. Four person-level preconditions are proposed by ST theory. First, the 

targeted person must value or identify with the domain in which the performance 

assessment takes place (e.g., high achievers, highly domain-identified person) (Shapiro & 

Neuberg, 2007; Steele & Aronson, 1995; Steele et al., 2002). If, for example, a student is 

disengaged with school, intellectual stereotypes about their group will be less likely to 

cause a threat. Second, the individual must be conscious of the stigma associated with 

their group (Brown & Pinel, 2003; Hess, Hinson, & Hodges, 2009). First-generation 

Black immigrants in the United States show less evidence of ST, presumably because 

they have less exposure to the cultural stereotypes related to their race (Deaux et al., 

2007). Third, an individual must strongly identify with the stigmatized group (Davies, 

Spencer, & Steele, 2005; Marx, Ko, & Friedman, 2009; Schmader, 2002). The more a 
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Latinx student identifies with her ethnic group, for example, the more susceptible she is 

to threats concerning Latinx stereotypes. And lastly, suspecting the stereotype about 

one’s group to be true and having low self-esteem were found to increase the probability 

and strength of STs (Inzlicht & Schmader, 2012; Schmader, Johns, & Forbes, 2008). 

Schmader, Johns, and Barquisssau (2004) found that women who endorsed gender 

stereotypes were more susceptible to the performance suppressing effects of ST when 

taking a math test. 

Parallel processes. It has been argued that ST and social comparisons operate on 

parallel processes. Russ (2009) posits that ST is a stereotype-driven comparison between 

groups which is conceptually similar to social comparisons that are made at the 

individual level. Both social comparisons and STs appear to be influenced by the desire 

to maintain self-esteem; one is done with interpersonal comparisons, and the other with 

intergroup comparisons. When the levels of the threats are differentiated, it becomes 

clear that STs and social comparisons might not be competing constructs, but rather 

parallel processes operating on the same mechanisms but affecting different levels of 

identity. Thus, experiencing an ST might lead to efforts to maintain a positive self-

concept (Taşdemir, 2011). This connection is important for the subjective group 

membership framework, specifically, providing a rationale for why one might shift their 

social identity in reaction to an ST. 

According to Festinger’s (1954) original social comparison theory, the drive to 

evaluate one’s own abilities has ramifications not only on one’s behaviors, but also on 

group formation and the changing membership of groups. He suggests that people are 

motivated by evaluations to associate with others whose abilities are perceived as similar 
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to their own. Moreover, perceived group similarity was the only evidence for assimilation 

effects (i.e., aligning behaviorally or psychologically with the comparison group) within 

the social comparison literature, suggesting that perceived dissimilarity with others is a 

driver for contrast effects (i.e., shifting behaviors or psychological connections away 

from the comparison group) (Gerber, Wheeler, & Suls, 2018). In the case of ST (a group-

level social comparison), this means contrast effects are likely because the abilities of the 

comparison group are not perceived as similar to one’s own group (Russ, 2009). 

However, if group similarities can be made salient to the comparer (threatened target), 

assimilation to comparison targets (non-stereotyped group) is more probable.  

In line with social comparison literature, contrast effects of ST are likely to lead 

threatened individuals to psychologically distance themselves from the threatening others 

because their group differences have been made more salient. This process would include 

differentiating their perceived in-group from the comparison group (e.g., “Black college 

students are different than White college students”). Because of the drive to evaluate 

ourselves against others we perceive as similar to ourselves, these intergroup 

differentiations can be understood as efforts to distance oneself from threatening 

comparisons (Taşdemir, 2011). In other words, threats to one’s social identity could be a 

stimulus for defining smaller, more exclusive in-groups as a way to maintain positive 

evaluations within stereotyped domains.  

The wealth of research on ST has helped to develop the current ST theory. 

Unfortunately, the field has become siloed in its search for phenomenological answers, 

and aside from Russ (2009), little effort has been given to connecting ST theory to other 

psychological theories. During the same time as ST theory’s development, separate yet 
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related psychological theories have advanced, but instead of connecting complementary 

theories, most literature has ignored the utility of their overlapping ideas, stunting ST 

theory’s development. In the following sections, I elaborate on the relevant developments 

within other concepts and illustrate how this evidence led to the predictions of the 

subjective group membership framework of ST. 

Social Identification 

Thus far, I have established that ST occurs when a situation-specific stigma 

concerning a group with which one identifies causes burden and the group identity 

becomes a liability. This group-level identity is also known as a social identity (Tajfel & 

Turner, 1979) and is the cornerstone for ST theory. STs are a subset of the broader 

category of social identity threats; the former is limited to threats related to cultural 

stereotypes, and the latter encompasses any threats that involve one’s subjective group 

membership. Social identity literature, encompassing research on group processes and 

intergroup relations, continues to make strides towards better understanding how and why 

our social identities influence our behavior (Hogg, 2016). Some important theoretical 

developments, however, have not been incorporated into current ST research.  

In this section, I provide a brief review of social identity research, highlighting 

developments that might help answer lingering questions regarding its conceptual 

relative, ST. From there, I will elaborate on how some scholars propose STs impact 

social identification and provide theoretical support for why social identity fencing is a 

likely result of experiencing an ST.       

The idea that shared identities can influence individual behavior comes from the 

social identity approach. This approach, comprising of the social identity theory (Tajfel & 
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Turner, 1979) and the self-categorization theory (Turner, Hogg, Oakes, Reicher, & 

Wetherell, 1987), has defined the way scholars think about many group-related 

phenomena. Its early roots began when Tajfel et al. (1971) found evidence that 

categorization alone was enough to produce ethnocentrism and competitive intergroup 

behavior—an idea now referred to as the minimal group paradigm. This led to Tajfel and 

Turner’s (1979) social identity theory, which was a way to explain individual behaviors 

that were apparently guided by group membership (e.g., prejudice, discrimination, 

intergroup conflict). They hypothesized that in-group-out-group behavior was a 

byproduct of belonging to a social category and the resulting social identity. The social 

identity theory posits that one’s knowledge and awareness that they belong to a group, be 

it a specific school or an entire race, provides a shared identity between group members 

which, along with the emotional value that accompanies membership, provides guidance 

as to who they are and how they should behave (Tajfel, 1982; Tajfel & Turner, 1979).  

This idea was later broadened by Turner, et al. (1987) to include cognitive and 

intragroup processes in the self-categorization theory, which addresses how and why 

people see themselves and others as belonging (or not belonging) to a group. It proposes 

groups are categories comprised of mental representations—or prototypes—of attributes 

that capture generalized similarities within groups and differences between groups. 

Prototypes describe and prescribe appropriate ways to think and behave as a group 

member (Hogg, 2016). The theory posits that people depersonalize themselves and others 

in terms of group prototypes as a result of categorization, and by viewing oneself in terms 

of the prototype (i.e., self-stereotyping), it leads to thinking and behaving prototypically. 

In other words, self-categorization changes self-conception and produces normative 
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behavior within groups (Turner et al., 1987). 

The function of classifying oneself and others into groups is twofold. First, it can 

reduce uncertainty in the environment by assigning heuristics to people and allowing for 

easier predictions about what to expect in social interactions (Crisp & Hewstone, 2005). 

These heuristics are based on prototypical characteristics of members in the cognitive 

category to which they are assigned. Second, and more relevant to this study, self-

categorization provides a structure for individuals to define themselves in terms of similar 

others who belong to groups with which they wish to share membership. By making 

similarities more salient, group membership can also serve as a reference for other 

relevant behavior in that domain (Ashforth & Mael, 1989). 

Dimensions of social identification. Scholars have suggested that there are three 

dimensions of social identification, and each mediates social behavior in a distinct way 

(Ellemers, Kortekaas, & Ouwerkerk, 1999). The emotional dimension is related to the 

person’s commitment to the group and is dependent on the status of the group and 

whether the group was formed autonomously or assigned. The evaluative dimension 

relates to the collective self-esteem derived from membership and is affected by the 

relative status of the group. Finally, the cognitive dimension involves the self-

categorization into the group and depends on the relative size of the in-group (Ellemers et 

al., 1999). Interestingly, the researchers found group commitment to be the key aspect of 

social identity that drives people to behave in terms of their group membership.  

These findings align with ST theory that argues strong group identification is a 

precondition for ST’s deleterious effect on performance (Davies et al., 2005; Marx et al., 

2009; Schmader, 2002). In other words, stereotyped students with strong commitments to 
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their group will likely behave prototypically, which in this case, also means behaving 

stereotypically. This perspective lays the groundwork for conceptualizing the 

underperformance resulting from ST not just as a byproduct of an identity threat, but as a 

social behavior driven by social identification. 

Drivers of social identification. Understanding what drives social identification 

has preoccupied both early and modern social identity theorists, and is important to 

address when conceptualizing a framework that predicts changes to one’s social identity. 

Early social identity theorists believed the motivation underpinning social identification 

was to accentuate positive intergroup distinctiveness and self-enhancement (Tajfel & 

Turner, 1979). Support for distinctiveness as a motivation comes from Brewer’s (1991) 

optimal distinctiveness theory, which suggests social identities satisfy people’s needs to 

belong to group and to feel individually differentiated. Researchers found that when the 

group to which individuals feel belongingness is not perceived as distinct from other 

groups, they tend to conduct intergroup differentiations or comparisons seemingly to 

satisfy the distinctiveness need (Brewer & Weber, 1994). Other social behavior such as 

conformity and self-stereotyping have also been empirically associated with group 

distinctiveness and feelings of assimilation (Duck & Fortey, 2003; Pickett, C., Bonner, 

B., & Colman, J., 2002). Studies have found that subjective in-group distinctiveness from 

other groups can also lead to attachment and belongingness to the in-group (Hornsey & 

Jetten, 2004). Social identification, therefore, is likely driven by a need to belong to a 

group yet feel distinct.  

 Tajfel and Turner (1979) also predicted that social identification is motivated by 

self-enhancement. This idea came to be known as the self-esteem hypothesis. Research 
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on it has reported mixed results (e.g., Crocker & Major, 1989; Hogg & Abrams, 1988). 

When self-esteem was measured not as an overall, personal, and stable evaluation of self-

worth but rather as a domain-specific, group-level, temporary evaluation of worthiness, 

researchers found evidence it could be driver for social identification (Abrams & Hogg, 

1988; Hogg & Terry, 2000). This suggests social identification is motivated by protection 

and enhancement of specific-collective-state self-esteem. Certain types of self-

enhancement concerns, therefore, could drive people to identify with groups (Taşdemir, 

2011). 

 Additional research on the sources for social identification has suggested different 

motivations. Propositions by Hogg et al. (2012; 2007) provide support for uncertainty 

reduction as a motivation for categorizing oneself into a group. Uncertainty-identity 

theory puts forth the idea that people are motivated to reduce uncertainty about self-

relevant issues, including who we are, how we relate to others, and how we are socially 

located. To alleviate this uncertainty, we can categorize ourselves into groups. 

Categorizing oneself as a group member allows a person to assimilate into the group 

prototype, which provides guidance for defining who they are as an individual, what they 

should do, what they believe, and who others are and how they will behave based on their 

group membership. This information makes the social world predictable and controllable, 

thus reducing uncertainty (Hogg & Terry, 2000).  

In sum, prior research has provided evidence that social identification is driven by 

our need be belong to a distinct group, enhance our group-level self-concept within the 

specific domain, and reduce uncertainty regarding the behaviors of ourselves and others. 

This suggests that when these needs are not met, individuals are motivated to identify 
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with a group that will fulfill them. One such instance where these needs are likely unmet 

is under ST. As mentioned earlier, STs can lead to upward comparisons, which lead to 

lower self-evaluations (Russ, 2009). This can drive individuals to maintain a positive 

group-level domain-relevant self-esteem. The threat also challenges predictability and 

control, creating uncertainty regarding oneself and others. Furthermore, experiencing a 

threat in a specific self-relevant domain could jeopardize feelings of assimilation, thus 

decreasing feelings of belonging. ST, therefore, likely impairs basic needs that can be 

satisfied through social identification, which suggests STs might drive people to alter 

their social identity to identify with a new group that can help meet these unmet needs. 

Behavioral consequences of social identification. Social identity can shape 

attitudes and beliefs through three major pathways. One way is through favoritism toward 

one’s in-group (Hogg & Abrams, 1988). Intergroup beliefs and attitudes are heavily 

slanted to promote positive in-group evaluations which are tied to one’s self-concept. 

Another way social identity influences behavior is the resulting self-stereotyping that is a 

byproduct of self-categorization (Turner et al., 1987). This includes perceiving oneself as 

a representative of the in-group category, and therefore, possessing the characteristics 

that distinguish the in-group from out-groups. Lastly, social identification also leads to 

group-normative behavior, such as behaving in ways that are perceived to be the norm for 

group members (Terry & Hogg, 1996). According to Hogg (2016), “social identity is 

expressed through normative behaviors” (p. 11). By differentiating the self and others 

into groups, people internalize their group norms and reference them to determine 

appropriate behavior (Abrams & Hogg, 2004; Ashforth & Mael, 1989; Turner et al., 

1987). 
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The idea that people reference their group norms to guide their individual 

behavior is empirically supported. Researchers have found evidence that people’s 

behavior can be predicted by what they believe to be normative behavior of their group. 

Terry and Hogg (1996) reported that perceived group norms influenced people’s 

intentions to engage in group-normative behavior—especially if they strongly identified 

with that group. Furthermore, Maddock and Glanz (2005) collected data from college 

students on what they believed to be the norms of college students in general (global 

social norms) and the norms of their close friend group. They found that what students 

believed to be normative behavior of their close friends mediated the relationship 

between social norms and the participants’ actual behavior. These results suggest that 

people tend to behave in ways they believe are normative of their group—a group with 

which they socially identify. Therefore, one’s social identity influences the way they 

behave.  

Social identification’s effect on behavior is moderated by the salience of one’s 

group identity in each situation and the strength of identification with the group (Terry & 

Hogg, 1996). Scholars have found that in relevant settings, members from marginalized 

groups are more likely to think of themselves in terms of their group membership 

compared to those from non-marginalized groups (Derks, Van Laar, & Ellemers, 2007). 

This suggests that students from stereotyped groups are often more aware of their 

devalued social identity, and therefore are more susceptible to its influence on their 

behavior.   

Identity Threat’s Impact on Social Identification 

The aforementioned behavioral and psychological consequences of social 
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identification provide a backdrop as to how ST might impact one’s social identity. Much 

of the research done in this area has involved either studying changes to social identities 

and the resulting impact (e.g., Crisp & Hewstone, 2005; Roccas & Brewer, 2002), or 

looking at consequences of general social identity threats, rather than its subtype, STs 

(e.g., Baysu, Phalet, & Brown, 2011; Martiny & Nikitin, 2019). As a result, the current 

section will review relevant research that investigates social identity threats’ impact on 

one’s social identity, as well as the general ways social identities can be amenable to 

change, which I argue can help inform ST theory. By connecting social identity threat 

research to ST theory, psychologists can build upon related research to better understand 

the mechanisms responsible for the ST-underperformance relationship. 

Some researchers study identity as a more stable and less context-dependent 

concept, measuring changes over a longer period of time as opposed to immediate 

identity changes. For example, Cassidy and Trew (2004) studied how the transition to 

college impacted identity changes over one year. Their research suggests social identity 

may be relatively stable over a longer period of time. This does not, however, preclude 

smaller, less permanent identity changes that might occur in certain situations. In fact, 

other researchers suggest social identity is a malleable entity that can be adjusted for the 

sake of maintaining a positive self-image (e.g., Pronin, Steele, & Ross, 2004; Steele, 

1988; Tesser, 1988).       

One form of identity change involves melding or partitioning the multiple social 

identities to which we belong. How people subjectively represent the interrelationships 

among their multiple group identities has consequences on how they respond to social 

identity threats (Roccas & Brewer, 2002). Roccas and Brewer (2002) defined this 
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subjective representation as social identity complexity, or the degree of overlap one 

perceives between the groups to which they belong. When one perceives a high degree of 

overlap (low complexity), they see their groups converge to form a single exclusive 

identity, but when they perceive their group memberships to be distinct (high 

complexity), they enjoy membership with others who are not similar to them in every 

way, just in one aspect relevant to that context. These researchers found those who were 

led to believe there was little overlap between their groups (low complexity) felt more 

stress and more threatened by other group members, suggesting stressful situations or 

feelings that one’s group is a liability might be related to dissecting the groups to which 

one perceives themselves to belong—an idea that parallels the concept of social identity 

fencing as a reaction to ST.  

Similar to the idea of social identity complexity, dual identity research has 

investigated how the simultaneous salience of two different identities can impact social 

behavior (e.g., Gaertner et al., 2000; González & Brown, 2006). Recently, Baysu and 

Phalet (2019) found that although dual identifiers (i.e., those who identified as belonging 

to both an ethnic minority and a majority culture) normally outperformed non-dual 

identifiers in academic tasks, the advantage disappeared when their social identity was 

threatened with a stereotype, and dual identifiers reported more anxiety and performed 

worse than other groups. These results suggest threats are especially damaging to those 

who identify with both the target (minority group) and the source of the threat (majority 

group), inferring a possible mechanism of ST involves the interplay of the target’s social 

identities.    

The salience of a group one belongs to could also be related to how they react to a 
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threat. McGlone and Aronson (2006) found that women primed to think of their identity 

as a student at a selective private college performed better on a spatial reasoning test 

compared to women who were primed to contemplate their sex or test-irrelevant identity. 

Furthermore, Rydell et al. (2010; 2009) reported that women’s math scores increased 

when their negatively stereotyped identity (women) was suppressed by activating their 

positively stereotyped identity (college students). These studies suggest that social 

identities can be shifted from one dimension to another, depending on the cues in the 

environment, and that social identities can have either a shielding or a damaging effect 

depending on its associations in that context. 

 Particularly relevant to the current study is work by Pronin, Steele, and Ross 

(2004), who investigated how ST might lead to changes in identity. They found that ST 

led women to selectively disidentify with aspects of the feminine identity that are 

negatively linked to the math domain, a process they called identity bifurcation. For 

example, after experiencing an ST prime, women were more likely to disavow feminine 

characteristics strongly associated with negative stereotypes (e.g., flirtatiousness, 

planning to have children) but not gendered aspects that are weakly associated with the 

stereotype (e.g., empathy, nurturance). Women who did not strongly identify with math 

did not display the same differentiation among characteristics associated with the female 

social identity (Pronin et al., 2004). These findings suggest that STs could lead people to 

split their social identity into two parts so they can distance themselves from the part that 

is associated with the threat, while retaining connections with less threatening, but group-

normative, identity characteristics.  

Identity bifurcation resembles the proposed concept of social identity fencing. 
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While both concepts predict ST will change the target’s social identity, identity 

bifurcation involves the severing of certain aspects of an identity associated with the 

threat, where social identity fencing predicts a distancing from the group that is the 

source of the threat. Furthermore, no research could be found that investigates identity 

bifurcation as a mediator to the ST-performance relationship; instead, it is discussed as a 

protective response to maintain a positive self-concept (Pronin et al., 2004). Building on 

identity bifurcation research as well as other research related to the impact of social 

identity threats on social identification, the subjective group membership framework 

proposed in the current study predicts STs will lead targets to adjust their perceived social 

identity to help maintain a positive self-image—a process that would result in 

underperformance aligning with the stereotype.      

The research reviewed makes apparent how ST could lead to social identity 

fencing for targeted students. Changes in social identification has behavioral 

consequences, and threats can lead to changes in students’ perceptions of whether or not 

they share an identity with others. The extent to which students feel they share an identity 

and group membership with other students affects many behavioral and psychological 

processes (e.g., Maddock & Glanz, 2005; Terry & Hogg, 1996). These subjective 

memberships affect intergroup attitudes, including feelings of fit and belonging in a given 

context (Walton & Cohen, 2007). Students’ sense of belonging and social identity are 

two concepts not often connected in social psychology literature, nonetheless, they are 

inextricably linked because how one defines oneself in terms of their group(s) (i.e., their 

social identity) is largely comprised of characteristics of a group to which they belong 

(Hogg & Abrams, 1988). I argue shifts in social identity can impact a student’s sense of 
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belonging because it involves either disassociating with a current in-group or associating 

with a different in-group. Therefore, STs could lead to a lower sense of belonging for 

college students because it changes the groups with which they choose to identify. This 

argument is explicated in the subjective group membership framework. To further draw 

support for this proposition, the next section will discuss the literature on belonging in 

educational settings and how belonging can be affected by ST.    

Sense of Belonging in Higher Education 

 Feeling that we belong because we share similar characteristics with others in our 

environment is thought to be one of our most basic human needs. Maslow (1943) 

theorized that the need to belong is second only to physiological and safety needs, and 

people will not be motivated to succeed or seek sources of self-fulfillment until their 

needs for love and belonging are satisfied. Baumeister and Leary (1995) posit that the 

need to belong is a fundamental human motivation because it shapes emotion and 

cognition. Similar to Maslow’s model of human motivation, their theory stresses the 

importance of a sense of connection to others as integral to existence by stating, "[t]he 

desire for interpersonal attachment may well be one of the most far reaching and 

integrative constructs currently available to understand human nature." (Baumeister & 

Leary, 1995, p. 522). Because belonging is so integral to our well-being, it makes sense 

that scholars have studied its presence and absence in relation to psychological and 

academic outcomes of students. In the case of college students, the importance of 

belonging and its impact can be particularly consequential because they are often 

experiencing new environments apart from their family and prior supports, which likely 

creates greater uncertainty in their sense of belonging. Belonging uncertainty can be even 
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greater among stereotyped college students (Walton & Cohen, 2007). The subjective 

group membership framework proposes that STs result in a decreased sense of belonging 

because students de-identify with other non-stereotyped students. To better understand 

how belonging can impact student outcomes, I will provide an overview of the relevant 

literature, and discuss how prior research suggests ST might impact student’s sense of 

belonging. 

 Belongingness, or sense of belonging, has been studied in the context of many 

student outcomes. Lower feelings of belonging has been empirically related to increased 

absenteeism, decreased motivation (Freeman, Anderman, & Jensen, 2007; Sánchez, 

Colón, & Esparza, 2005), poorer college persistence (Hausmann et al., 2007), poorer 

grades, lower feelings of competency, decreased self-worth (Pittman & Richmond, 2007), 

attributional ambiguity (placing mistrust in behaviors and motives of others) (Walton & 

Cohen, 2007), increased vigilance for stigmatizing cues (Walton & Cohen, 2007), 

increased self-doubt (Walton & Cohen, 2011), and lower college enrollment (Yeager, 

Walton, et al., 2016), to name a few. Most of these outcomes were found among 

stereotyped students (e.g. Black, Latinx, low-SES, and female students). The common 

conclusion within this line of research is that environmental and societal cues threaten the 

perception of those from marginalized or stigmatized groups that they are valued and 

their presence is welcomed (e.g., Booker, 2004; Freeman et al., 2007; Hoffman, 

Richmond, Morrow, & Salomone, 2002; Mendoza-Denton, Downey, Purdie, Davis, & 

Pietrzak, 2002; Stewart, 2016). These internal processes, embedded in the social context 

of interpersonal, group, and implied interactions, affect their sense of belonging, which 

mediates many academic outcomes (Walton & Cohen, 2007).  
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 Recently, Suhlmann et al. (2018) investigated how perceived university norms 

affect students’ sense of belonging to their university. The authors found that the fit 

between students’ self-construal and their perception of the norms of the university 

predicted sense of belonging. Furthermore, they found belongingness positively predicted 

well-being and academic motivation, and reduced intentions to dropout (Suhlmann et al., 

2018). Therefore, when students feel the norms of their college do not align with how 

they see themselves, they are more likely to feel as though they do not belong there, 

which in turn, is related to feeling less academically motivated and dropping out. 

 Taken together, previous literature has supported a clear, stable relationship 

between students’ sense of belonging and their ability to thrive in academic settings. This 

relationship is even stronger among stereotyped students. It is from this understanding 

that the subjective group membership framework predicts students who question their 

belonging within their college will underperform academically, compared to those who 

feel confident they fit in with other students.  

Social Identity Threat’s Impact on Belonging 

Researchers have found that belonging is a mediating process in the ST-

underperformance relationship (Cohen & Garcia, 2008; Franceschini et al., 2006; Walton 

& Carr, 2012). Threats stemming from one’s social identity can impact feelings of 

belongingness (Cohen & Garcia, 2008), which can also affect performance. For 

stereotyped college students, normal challenges they might experience (i.e., a poor grade 

on an assignment, difficulty taking a test) can lead them to question their belonging 

because such experiences can be interpreted to mean students like them do not belong 

there (Walton & Cohen, 2007). In a similar vein, Cohen and Garcia (2008) posit that 
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threatened students’ social identity is more salient, and therefore they become vigilant for 

cues that might confirm or disconfirm their fears.  

In a seminal study, Walton and Cohen (2007) found that when students were led 

to believe they had few friends in an academic domain (a social identity threat), it 

decreased the sense of belonging for Black students, but not White students. They argue 

that these results suggest minority groups are uncertain about their social connectedness 

in college, and subtle cues or events are interpreted to confirm these suspicions. 

Belonging uncertainty among those from stigmatized groups can create a global 

uncertainty around social bonds. This leads them to interpret events—that are seen as 

mirror to others—as threats to their social connectedness (Walton & Cohen, 2007). 

Different types of threatening cues can negatively affect belonging. For example, 

Smith et al. (2013) found that being a numerical minority in a setting was enough to lead 

women to feel less like they belong. Others found that watching a promotional video for a 

STEM conference that depicted more men than women increased women’s vigilance on 

cognitive and physiological indices (i.e., they recalled more details from the video and 

exhibited a greater cardiovascular response) and lowered their sense of belonging in the 

STEM field (M. C. Murphy, Steele, & Gross, 2007). Martiny and Nikitin (2019) looked 

at how explicitly telling students that ability differences exist between groups (creating a 

social identity threat) impacts their motivation to engage socially with others. The 

researchers found after experiencing a social identity threat, students felt less like they 

belonged in college compared to those who did not experience a threat (Martiny & 

Nikitin, 2019).  

  In addition to studies demonstrating the damaging effects of social identity 
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threats on belongingness, there are intervention studies that further corroborate the causal 

relationship between the two concepts. Interventions found in studies by Walton et al. 

(2015) and Yeager et al. (2016) successfully taught students that the challenges and 

worries they experience because of the academic demands and unfamiliar social 

environment were not unique to their stereotyped group, and they share many worries and 

experiences with most other students. These interventions were designed to counter 

maladaptive responses to STs by establishing a psychological state to decrease liability of 

one’s social identity, thus providing identity safety. Studies have found these 

interventions have successfully decreased stereotyped students’ feelings of uncertainty 

concerning their belonging in the college environment, which resulted in improved 

academic performance and persistence compared to those in control groups (Walton et 

al., 2015; Yeager, Romero, et al., 2016; Yeager & Walton, 2011). Furthermore, these 

effects were not found among students who did not belong to an academically 

stereotyped population. Because belonging interventions reduced students’ ambiguity 

concerning their belonging, one could infer that prior to the intervention, stereotyped 

students either questioned their belonging or lacked a sense of belonging—a logical 

prediction considering earlier studies.     

Current Research 

 Integrating the findings of research on ST, the social identity approach, and sense 

of belonging, I propose a framework that can provide a novel pathway to help address 

unresolved questions regarding the ST-underperformance relationship among college 

students. In the subjective group membership framework of ST, I propose that 

academically stereotyped college students who are exposed to an ST will experience 
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changes in their social identity, which will lead to decreased belonging and shifts in their 

group prototypes aligning closer with the stereotype. Furthermore, I predict that these 

changes will lead them to underperform on a difficult math test. The current study will 

test the predictions of the subjective group membership framework of ST by looking for 

changes in social identity, sense of belonging, and group norms among students who are 

exposed to a stereotype threat. These measures, along with test performance, will be the 

dependent variables in this study to test the proposed framework.   

Studies, such as those conducted by Pronin et al. (2004) and Rydell et al. (2009) 

suggest that not only is social identity malleable and subject to contextual influences, it is 

also affected by identity threats such as STs. Furthermore, Roccus and Brewer (2002) 

found that threats can affect whom students see as in-group members. Based on this, I 

predict that after experiencing an ST, students will fence their social identity by further 

excluding those who are not stereotyped and identifying more strongly with their 

negatively stereotyped group.  

Because perceived in-group influences behaviors (Maddock & Glanz, 2005; Terry 

& Hogg, 1996), I predict that a newly fenced social identity will produce a new in-group 

with group norms to underperform because of the stereotype placed upon it. Furthermore, 

sense of belonging research has established STs have an impact on students’ sense of 

belonging (Smith et al., 2013; Walton & Cohen, 2007), and a decreased sense of 

belonging often results in underperformance in academic settings (Hausmann, Ye, 

Schofield, & Woods, 2009; Suhlmann et al., 2018). Therefore, I predict social identity 

fencing, by its nature of reducing the size of one’s perceived in-group, will result in a 

decreased sense of belonging on campus. Finally, I predict these changes will mediate 
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performance on tests and will lead to decreased academic performance among threatened 

students.  
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Chapter Three: Methodology 
 
 To test the predictions of the subjective group membership framework of 

stereotype threat (ST), this experiment sought to demonstrate that stereotyped college 

students in a threatening context identify more with their stereotyped group, more 

strongly endorse stereotypical behavior as prototypical of their group, and feel less like 

they belong in their college setting. Furthermore, this experiment attempted to replicate 

the findings of previous ST literature that found STs lead students to underperform on a 

difficult test.  

The study involved a randomized experiment to examine ST’s effects on social 

identity, sense of belonging, group prototypes, and test performance. This study was 

guided by the following research questions:  

1. What is the impact of stereotype threat on subjective group membership? 

2. To what extent does stereotype threat impact the subjective group prototypes 

regarding group attitudes and behaviors? 

3. To what extent does stereotype threat impact sense of belonging among college 

students? 

4. To what extent does stereotype threat impact academic performance on course-

relevant material? 

Hypotheses were that 1) by experiencing an ST, targeted students would report a 

change in their subjective group membership that manifests as further disassociating with 

non-stereotyped students (the majority) and more closely associating with others believed 

to be similar and share the burden of the stereotype. 2) Students who experienced an ST 

would report changes in their group’s prototypical attitudes and behaviors that more 
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closely align with the stereotype (i.e., poor academic performance). 3) After experiencing 

an ST, students would report a lower sense of belonging with their university compared 

to their baseline measures. And, finally, 4) performance on a test would be lower for 

students who experienced an ST. 

This study employed a mixed model randomized control trial design with 

repeated measures and measured both between-subjects and within-subjects variables, 

thereby allowing for an investigation of attitudinal changes within students as well as a 

comparison of outcomes between students across experimental conditions. 

Participants 

 Two hundred and forty-five students from a large Midwestern university were 

recruited to participate in an online study on students’ attitudes on campus (see Appendix 

A) via course instructors or institutional research experience pools. Participants received 

extra credit or participation points in exchange for their participation. Data collection 

spanned three semesters (spring, summer, and fall). However, participants from the 

summer semester, 68 in total, were excluded from the analyses after multiple participants 

reported they did not attend the university where the study took place. These participants 

communicated that they attended different institutions but were taking summer classes at 

the study’s institution. For this reason, the survey questions regarding sense of belonging 

to the institution were not relevant to these students. Because there were no screening 

questions regarding the participants’ college affiliations, and it was unknown how many 

students might share this circumstance, all summer semester cases were removed before 

analyses took place. Furthermore, 17 international students were excluded from the 

analyses because of the stereotypes being manipulated were culturally relevant, and thus, 
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those from other countries would likely have had less exposure to these stereotypes 

(Deaux et al., 2007). There were 27 participants that did not belong to any of the 

identified academically stereotyped groups and were also excluded from the analyses. 

This resulted in a final analytic sample of 133 participants which was (not 

mutually exclusive) 91.7% female, 31.6% first-generation, 9.8% Black, 1.5% Latinx, 

3.0% American Indian/Alaskan Native, and 30.1% from a low socioeconomic (SES) 

status.  

Given the small numbers of racial minorities, the three groups were pooled into 

one group, students of color, that encompassed all racially stereotyped students. It is 

possible that by combining the three racial minority groups into one group, differences in 

how different racial minority groups were affected by ST between could be overlooked. 

Although we cannot assume all racial minorities will have the same reaction to ST or 

academic tests, these groups are burdened with similar race-related academic stereotypes. 

Moreover, the focus of this study involved a different level of identity that racial minority 

students self-defined as important to them — stereotyped versus non-stereotyped. 

Therefore, because of the small sample sizes of each group, the shared stereotype 

between groups, and the level of identity of interest in this study, the three racial minority 

groups were combined. 

Of the 133, 123 participants completed both the pre- and posttest. The 10 that did 

not complete the posttest were included in pretest analysis but excluded from analysis 

comparing pre- and posttest measures.   
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Procedure 

The experiment consisted of two parts. Part 1 included collection of pretest 

measures, thereby allowing a baseline of each participant to be established for the within-

subjects comparisons. Part 2 included the experimental conditions and posttest measures. 

For each part, participants accessed the survey online through a link to the QualtricsTM 

platform. At the onset of both parts 1 and 2, participants were presented with general 

information about the study, stating that it was “designed to gather attitudes about 

campus life for students attending college” and then were asked to provide their consent 

to participate (see Appendix B).  

Part 1 of the study gathered baseline data about the participant’s sense of 

belonging on campus, what groups they most associate with on campus, and what they 

believed were the prototypical attitudes and behaviors of students similar to themselves 

(their in-group). Next, demographic information (i.e., gender, first-generation status, 

international student status, ethnicity, race, and socioeconomic status) was collected (see 

Appendix C).  

To avoid potential priming effects from the questions in the first part of the study, 

there was a two-week gap before the participants were asked to complete the 

experimental conditions and posttest of part 2. For the second part, participants were 

randomly assigned to one of the three experimental conditions: dual identity, ST prime, 

or control. Next, all participants were given 10 minutes to complete a ten-question math 

test (see Appendix D). Finally, the participants were asked to respond to the same 

belonging/group membership/group prototype questions from part 1 for the posttest 

measures. The participants were then debriefed with an explanation that the study was 
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actually designed to better understand how student performance was impacted by their 

social ties and identities (see Appendix E).  

Experimental conditions  

The dual identity condition was designed to test the impact of belongingness on 

the dependent variables. It was modeled after Yeager and colleagues’ (2016) belonging 

intervention where they gave students materials (i.e., research results and stories from 

upperclassman) to help teach them that their struggles and worries are not unique to them 

and most other students have experienced similar fears. In this study, participants were 

first presented the dual identity messages adapted from Yeager and colleagues’ (2016) 

belonging intervention. It included a short paragraph describing how, at first, most 

students—regardless of their ethnicity, gender, SES, or first-generation status—

experienced worries and fears about belonging in college, but these fears decreased over 

time if students formed social groups on campus. Next, students read three short 

narratives adapted from students from the same institution that reiterated the main points 

by sharing their experiences as marginalized students who share qualities with most other 

students in their cohort (see Appendix F). To ensure the material was understood, a 

manipulation check was used, asking participants to demonstrate understanding of the 

reading by answering a multiple-choice question. Finally, students were given an ST 

priming statement of diagnosticity before beginning the test.  

The dual identity intervention’s underlying concept is similar to Gaertner and 

colleagues’ (2000) dual identity model, which suggests that minority group members can 

feel less acculturation stress if their minority subgroup identity and the superordinate 

group identity are salient during intergroup contact. The dual identity condition makes 
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both minority subgroup and college superordinate group identities salient, teaching 

stereotyped students they belong because they are not that different. This condition 

allowed for the exploration of whether salience of both identities would impact how 

students are affected by an ST.  

The ST prime condition was designed to artificially create a threatening situation 

for stereotyped students within the experiment. Such situations are often experienced by 

demographically similar students in actual classroom settings. Unlike past studies that 

created a threatening situation through explicit statements concerning group differences 

(e.g., Spencer et al., study 2, 1999), this study relied on more realistic threatening 

situations, such as test diagnosticity. The prime in this study was modeled after Steele 

and Aronson’s (1995) study where they told students the test was diagnostic of their 

reading and writing ability. Messages of diagnosticity mimic real-world testing situations 

where classroom tests are presented (and used) as a measure of ability—a deciding metric 

of student grades. In this experiment, students who received the ST prime condition (or 

the dual identity condition) were given a statement immediately prior to the test that 

indicated their score on this test they were about to take was an accurate prediction of 

their future GPA (see Appendix E). To avoid lasting negative impacts on students’ self-

concept, participants were not given their test scores and were debriefed immediately 

after the study. The debriefing explained that their test performance was not indicative of 

their GPA, but this language was used to mimic real classroom experiences.3 They were 

then given the option to opt out of the study and have their data removed from the any 

analysis if they wished. No participants exercised this option.   

 
3 Debriefing materials were identical for all participants across conditions. Test scores were not shared with 
any participant in the study.  
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Participants assigned to the control condition were not given messages of dual 

identities nor primed for an ST. As done by multiple other ST researchers (e.g., Good, 

Aronson, & Inzlicht, 2003; Steele & Aronson, 1995), those in the control condition were 

told the test was simply a practice exercise and their score is not important (see Appendix 

E). These messages have been found to eliminate ST in some testing situations, therefore 

providing a comparable group to examine ST effects (Good et al., 2003; Pennington et 

al., 2016).  

A check of the ST manipulation was included immediately following the test but 

before the posttest items. Modeled after the ST manipulation check used by Good, 

Aronson, and Harder (2008), participants were asked, “How do you feel about the 

fairness of this test?” The response option was a 6-point bipolar rating scale from 1 (Very 

fair) to 6 (Very unfair).  

Because the dual identity activity has been found to be beneficial for student 

outcomes (Yeager, Walton, et al., 2016), both the ST prime and control conditions were 

also given the dual identity activity. However, unlike the dual identity condition, it was 

presented after posttest measures were collected for the prime and control groups.  

Outcome Measures 

 Social identification/subjective group membership. Each participant’s 

subjective group membership was measured using items designed for this study. There 

has not been previous research that measures student’s subjective group membership 

between their minority group identity and a superordinate group identity—which is 

important to determine if social identity fencing occurs. Some studies have used scales 

(e.g., the Identification with a Psychological Group (IDPG) scale) that require the 
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respondent to commit to one group (e.g., Democrat, Latinx) to determine social identity 

affiliation (e.g., Greene, 2004), while another popular method to determine ethnic identity 

is the Multigroup Measure of Ethnic Identity (MEIM; Phinney, 1992).  This method asks 

participants about their attitudes and feelings of belonging towards their ethnic identity. 

Pronin, Steele, and Ross (2004) used measures pertaining only to the female identity, 

thereby not allowing for examination of multi-identities (e.g., Latinx college student, or 

high social class Black student), forcing the respondent to answer in terms a single, 

exclusive group from which they may or may not experience the ST. Because this current 

study was looking at changes within context-relevant, self-defined social identities, and 

not the strength of identification with a single ethnic/gender/social class identity, previous 

scales were not appropriate for this study. For these reasons, new measures were created.  

To avoid social desirability effects and priming effects while limiting the 

responses to identities relevant to college and ST, I developed a two-part approach to 

measure subjective group membership. First, participants were asked to indicate how 

they wanted others to identify them on campus. They were asked to rate the importance 

of their college cohort identity against their race, social class, gender, and home 

community using four items, each on a 6-point rating scale ranging from one identity to 

another. For example, for race, the item was: “On campus, it is more important that 

others identify me as a member of my:”, with a 6-point rating scale that ranged from 

1(Race) to 6 (College cohort).4 The second part of the subjective group membership 

 
4 These social identity response scales used demographic subgroup and college cohort as two different ends 
of a spectrum. This was designed to measure where on spectrum students felt, ranging from the larger, 
superordinate group (college cohort) to the smaller, subordinate group (e.g., race). While it is possible that 
either of these identities might not be important to the student, these items (using pre- and posttests) are 
designed to measure the change, not the level of identity, students experience.   
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measure included seven items that asked the participants how much they felt they have in 

common with different subgroups and the larger superordinate group (i.e., students from 

their college). These were asked on a 6-point rating scale ranging from 1 (Strongly agree) 

to 6 (Strongly disagree). These items were tested for comprehension using cognitive 

interviews with a small sample of underrepresented undergraduate students. 

Because salient social categories impact how one reacts to threatening situations 

(Hogg & Reid, 2006), these items provided a real-time account of the social identities 

that were salient to the participant and, therefore, allowed this study to explore how ST 

might affect the levels to which participants identify with different social categories.  

 Perceived prototypical group attitudes and behaviors. As with subjective 

group membership measures, previously developed scales could not be found measuring 

prototypical group attitudes and behaviors in the manner that was appropriate for this 

study. The purpose of this measure was to gather beliefs about the participant’s salient in-

group—a group that was not defined by the researcher (so as to avoid stigmatization and 

priming a specific group). Instead, participants were asked about “students who are like 

me,” which left the reference group open to participant interpretation. To avoid social 

desirability effects, six items were used with opposing academic behaviors (or attitudes) 

as anchors on each side of a 6-point rating scale ranging from 1 (Positive academic 

behavior) to 6 (Negative academic behavior) (e.g., for the item “Students like me:” the 6-

point rating scale ranged from 1 [Take college classes seriously] to 6 [Don’t care about 

classes]). By indicating where on the spectrum they believed students like them fall, 

participants provided a measure of their own beliefs of their in-group’s prototypical 
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attitudes and behaviors. These items were also tested for comprehension using cognitive 

interviews with a small sample of underrepresented undergraduate students. 

 Sense of belonging. Each participant’s sense of belonging was measured using 

items adapted from Yeager et al. (2016) and the Student Experience at the Research 

Institution (SERU) survey. The former study used three items to establish a level of sense 

of belonging, while the latter used only one item. The one item from the SERU overlaps 

with the Yeager (2016) study (i.e., “I belong at [name of institution]”). Because this study 

is partially modeled after Yeager et al. (2016), I adapted the three belonging items from 

their study to be used in this study by changing the name of the institution in the question 

stems. 

Test performance. To test the effect each experimental condition had on the 

participant’s ability to perform academically as well as to simulate a classroom 

environment, participants completed 10 math questions adapted from SAT questions. 

These questions were intended to be difficult for non-math majors but not so difficult that 

students would immediately give up and not attempt to calculate the correct answer. This 

type of test is common among ST research (e.g., Jury et al., 2017; Pennington et al., 

2016; Steele & Aronson, 1995). Students were given 10 minutes to complete the test. The 

time constraint served two purposes: first, it mimicked real classroom testing situations in 

which students only have a limited amount of time to complete an exam, and second, it 

made it more challenging for students to seek outside help to answer any questions 

(because this was an online study, the participants were not proctored). 
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Data Analysis 

 Planned comparisons were conducted to test each of the hypotheses concerning 

changes within participants and between groups. While multiple tests were conducted in 

this study, alphas were not adjusted because it did not meet the criteria set forth by 

Armstrong (2014), who states that Bonferroni corrections should not be used routinely, 

but only if (a) a single test of an overarching null hypothesis depends on all other tests 

being not significant, (b) it is critical to avoid a Type I error, or (c) many tests are carried 

out without explicit hypotheses. There is no formal consensus of when to use Bonferroni 

procedures (Perneger, 1998), and others argue their use reduces power, increases Type II 

errors too much, and contributes to publication bias (Nakagawa, 2004). An a priori power 

analysis in G*Power 3.1 (Erdfelder, Faul, Buchner, & Lang, 2009) for a linear multiple 

regression with two tails, for a medium effect size (d = 0.20) with 80% power and a = .05 

indicated a total sample size requirement of 81. In anticipation of a relatively high rate of 

data exclusion (due to the inclusion criteria and attrition from the two-part survey), I 

over-collected data. A post-hoc power analysis in G*Power indicated the final sample 

size of 123 was sufficient to capture a small effect size of d = 0.13. 

 Primary analysis. An exploratory principal factors analysis was conducted to 

assess the suitability of the measures prior to analysis to test if they truly represent 

defined, separate constructs. As previously mentioned, a priori scales include subjective 

group membership, perceived group prototypes, and sense of belonging. This analysis 

aimed to empirically test the assumptions that the items did in fact measure distinct 

constructs.  
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Manipulation checks. Two manipulation checks were implemented within the 

study. First, within the dual identity condition, participants were asked a content recall 

question to see if they read and understood the message of the text. Second, a check of 

the ST prime manipulation was implemented asking all participants how fair they felt the 

test was immediately following the test. 

Research question 1. Research question 1 asked, “What is the impact of 

stereotype threat on subjective group membership?” To answer this question, I looked for 

changes in each participant’s reported subjective group membership between those that 

experienced the ST prime and those that did not. The measure collects information on 

social identities such as ethnicity, social class, gender, and community. Using a multiple 

regression analysis controlling for pretest measures, I looked for significant changes 

between the pre- and post-measures of the compiled social identity construct, checking 

for differences between specific stereotyped identities (e.g., gender, race, FG status) as 

well as interaction effects between demographic groups and experimental conditions. 

Analyses examined the relationship for the full sample of stereotyped students. 

Assumptions were checked prior to running the models, including tests for linearity, 

homoscedasticity of residuals, multicollinearity, visual inspection of outliers, and normal 

distribution of residuals. 

Research question 2. Research question 2 asked, “To what extent does 

stereotype threat impact the subjective group prototypes regarding group attitudes and 

behaviors?” To answer this question, I looked for changes in participants’ beliefs 

concerning the prototypes of students like themselves. I tested for differences between 

those that experienced the ST prime and those that did not. Assumptions were checked 
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prior to running the models, including tests for linearity, homoscedasticity of residuals, 

multicollinearity, visual inspection of outliers, and normal distribution of residuals. 

Controlling for pretest measures, regression analyses were then conducted on the 

combined scale of prototypical behaviors checking for differences between specific 

stereotyped identities (e.g., gender, race, FG status) as well as interaction effects between 

demographic groups and experimental conditions. Analyses examined the relationship for 

the full sample of stereotyped students.  

Research question 3. Research question 3 asked, “To what extent does 

stereotype threat impact sense of belonging among college students?” This question was 

answered by examining if there were changes in participants’ reported sense of belonging 

as measured by the mean of the three belonging items between those that experienced the 

ST prime and those that did not. Assumptions were checked prior to running the models, 

including tests for linearity, homoscedasticity of residuals, multicollinearity, visual 

inspection of outliers, and normal distribution of residuals. Controlling for pretest 

measures, regression analyses were then conducted on the belonging measure, checking 

for differences between specific stereotyped identities (e.g., gender, race, FG status) as 

well as interaction effects between demographic groups and experimental conditions. 

Research question 4. Research question 4 asked, “To what extent does 

stereotype threat impact academic performance on course-relevant material?” Analysis 

for this question involved a comparison of participants’ test performance, specifically 

between those that experienced the ST prime and those that did not (the control group). 

Tests were scored and compared using a regression model that included demographic 

groups, experimental conditions, as well as interaction effects between demographic 
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groups and experimental conditions. Assumptions were checked prior to running the 

models, including tests for linearity, homoscedasticity of residuals, multicollinearity, 

visual inspection of outliers, and normal distribution of residuals.  

Finally, a path analysis was conducted to test the predictions of the subjective 

group membership framework using a series of multiple regression models. These models 

controlled for pretest measure of the dependent variable when within-subject variables 

were being tested.   
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Chapter Four: Results 

The suitability of the exploratory principal factor analysis was assessed prior to 

outcome analysis using pretest measures. First, 10 items were reversed scored to match 

the directionality of the remaining 10 items. In doing so, lower scores for all items 

represented attitudes and behaviors hypothesized to result from stereotype threat (ST) 

(i.e., low belonging, stronger subordinate group associations, and group prototypes 

aligning with stereotypes). Next, inspection of the correlation matrix showed two items 

that did not have at least one correlation coefficient greater than r = 0.3. As a result, those 

items (“Students who are like me: Have friends from different backgrounds - only have 

friends with their same background” and “It is important to me that others identify me as 

a member of my gender”) were removed from the factor analysis. The final overall 

Kaiser-Meyer-Olkin (KMO) measure was 0.79, a classification of middling factorial 

simplicity according to Kaiser (1974). Individual KMO measures were all greater than 

0.58 and Bartlett’s Test of Sphericity was statistically significant (p < .001), indicating 

that the data were likely factorizable.  

Factor analysis revealed five factors with eigenvalues greater than 1.0, and a sixth 

with an eigenvalue equal to 0.96. The five factors individually explained 28.5% to 6.5% 

of the total variance, and together 73.2% of the total variance. Visual inspection of the 

scree plot showed an inflection point at the seventh factor, suggesting that six factors 

should be retained (see Figure 2) (Cattell, 1966). The six-factor solution explained 78.5% 

of the total variance. The factor analysis was re-run to force retention and rotate six 

factors. A Varimax orthogonal rotation was employed to aid interpretability. The rotated 

solution exhibited a simple structure. The six-factor solution met the interpretability 
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criterion, and as such, six factors were retained (Thurstone, 1947). Factor loadings and 

communalities of the rotated solution are presented in Table 1, and the items that  

 
Figure 2. Scree plot of eigenvalues for each component of the principle factor analysis. 
 
Table 1.  
Summary of Factor Loadings for Varimax Orthogonal Six-Factor Solution (N = 133) 

 Factor loading  
Items Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6 Communalities 
Q1 .861 -.110 -.085 .101 -.016 -.050 .822 
Q2 .858 -.044 -.182 -.061 .072 .080 .773 
Q3 .839 -.067 .049 .178 .014 -.283 .774 
Q4 .824 -.073 -.007 .061 .123 -.265 .786 
Q5 -.147 .817 .262 .068 -.062 -.152 .769 
Q6 -.061 .775 .274 .066 -.004 -.070 .789 
Q7 -.105 .773 .355 .160 -.086 -.038 .688 
Q8 -.016 .730 .142 .053 .128 .122 .587 
Q9 -.094 .336 .877 .064 .079 -.001 .908 
Q10 -.055 .352 .871 .046 .024 .116 .901 
Q11 -.105 .356 .865 .126 .078 -.006 .902 
Q12 .096 .016 .021 .836 .130 -.056 .728 
Q13 .075 .094 -.016 .806 .271 -.019 .737 
Q14 .065 .280 .382 .700 .023 .098 .729 
Q15 .079 .044 .004 .174 .897 .031 .843 
Q16 .060 -.038 .124 .198 .872 -.053 .822 
Q17 -.187 .066 -.069 -.109 .084 .880 .837 
Q18 -.259 -.252 .269 .165 -.171 .688 .733 
Note: Major loadings for each item are bolded. 
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comprise each factor can be found in Appendix G. 
 

The extracted factors deviate slightly from the a priori theoretical structure. 

However, interpretation of the empirical factors is similar. Factor 1 appears to represent 

items related to a subsect of the student’s social identity: campus identity; factor 2 relates 

to another type of social identity that involves how similar students feel to others around 

them: common identity; factor 3 relates to sense of belonging and includes the three 

belonging items from the a priori structure; factors 4 and 5 involve prototypical group 

behaviors, specifically, college outcomes and academic behavior prototypes, 

respectively; factor 6 appears to represent another aspect of social identity relating to race 

and social class: other identity. Scores of items within each factor were averaged to create 

six measures: campus identity a = .89, common identity a = .85, sense of belonging a = 

.95, college outcomes prototype a = .76, academic behavior prototype a = .81, and other 

identity a = .60. Lower scores on each factor represent attitudes and behaviors 

hypothesized to result from ST (i.e., low belonging, stronger subordinate group 

associations, and group prototypes aligning with stereotypes). 

Manipulation Checks 

Dual identity. Scores on an attention question were analyzed to examine if 

participants in the dual identity condition did in fact read and understand the material 

presented to them. Of the 42 participants in this condition, 38 correctly answered the 

question regarding the main purpose of the readings. Because the dual identity material 

appeared to be misunderstood by the other four participants, these participants were 

removed from the analyses, resulting in final sample of 119.  
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Stereotype threat prime. In an attempt to ensure the ST prime condition was 

effective, a manipulation check was implemented. This check, modeled after Good et al. 

(2008), asked all students after the math test, “How do you feel about the fairness of this 

test?” answered using a 6-point, bipolar, Likert-type rating scale ranging from 1 (Very 

fair) to 6 (Very unfair). Many ST studies do not implement this type of ST manipulation 

check, but instead rely on inferences on behavioral outcomes (e.g., test performance) 

(e.g., Starr, Anderson, & Green, 2019) or stereotype endorsements (e.g., Pennington et 

al., 2019) as validations that an ST was experienced. In this study, the manipulation 

check was conducted to examine whether or not the priming message of diagnosticity 

triggered an ST within participants by asking about perceptions of the biasness of the test. 

It was expected that those in the prime condition would report the test to be more biased 

compared to those in the dual identity or control conditions. An ANOVA was conducted 

to determine if there were differences in scores between the three experimental 

conditions. There were no significant differences found between the dual identity (M = 

2.97, SD 1.55), prime (M = 2.84, SD 1.41) and control (M = 3.26, SD = 1.47; F(2, 119) = 

.866, p = .424) groups.  

The lack of group differences in the ST manipulation check can be interpreted 

multiple ways. Perhaps the ST prime was ineffective in inducing a discernible ST. If so, 

these results would not support the predictions that the diagnosticity prime in this study 

would lead participants to perceive the test as more biased—an indirect measure of ST—

when compared to the control group. Alternatively, the manipulation check used here 

may not have been sensitive enough to detect differences between the groups. These 

results might also suggest that the dual identity and control group statements may not 
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have effectively reduced participants’ perception of bias within the test and, therefore, all 

participants experienced the same level of ST due to the nature of the test. Another 

alternative interpretation relies on participants’ attribution of perceived test performance. 

Threatening situations are said to produce pejorative attributions in which targets believe 

their struggles or poor performance are byproducts of personal inadequacies, instead of 

being able to attribute it to test difficultly, bias, or stress related to stereotypes (Good et 

al., 2003; Wilson & Linville, 1985). If this occurred in the current study, participants in 

the ST prime condition would not report the test to be more biased than other conditions. 

Due to the multiple possible explanations for this failed manipulation check, results will 

be viewed with caution. Nevertheless, because the focus on this study is on the ST 

phenomenon, all results will be discussed in relation to the ST condition. 

Research Question 1: What is the impact of stereotype threat on subjective group 

membership? 

 The first research question asked, “What is the impact of stereotype threat on 

subjective group membership?” The four items that comprise the campus social identity 

were averaged to create a single score for each participant, with lower scores indicating 

stronger subordinate group associations (i.e., racial, gender, social class, and first-

generation (FG) groups) when compared to their college cohort (i.e., the superordinate 

group). This was also done with the four items that comprise the common social identity 

measure. I hypothesized participants in the prime condition would demonstrate stronger 

subordinate group identities (fence their social identity) compared to those in the control 

or dual identity conditions. This hypothesis was not fully supported.  
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 Regression analyses were first conducted to determine the relationship of 

stereotype threats to students’ campus-based social identity collected after the 

experimental manipulation. The model controlled for the pretest measure of campus 

social identity and included dummy-coded experimental conditions, using the control 

group as the reference group. Four dummy-coded person-level covariates (gender, first-

generation status, low-socioeconomic (SES) status, students of color [including Black, 

Latinx, and American Indian]) were also included to determine if differences exist 

between stereotyped groups. Furthermore, eight interactions terms were added to the 

model to test for possible interactions between individual characteristics (gender, low-

SES, first-generation, and race) and experimental conditions (ST prime and dual identity) 

on changes in campus social identity. Only one interaction term, ST and female, was 

significant, and therefore, all other interaction terms were removed. A model with the 

single interaction term and the seven other variables resulted in high collinearity. Further 

investigation suggested that because such a large proportion of the sample was female 

(91.7%), any interaction terms between treatment conditions and stereotyped identities 

(which includes female) would result in collinearity within any model in this study. For 

this reason, interaction terms will not be tested in subsequent analysis. 

For the final model without interactions, assumptions were checked prior to 

running the model. Tests for linearity included a visual inspection of a scatterplot of the 

collective studentized residuals against the unstandardized predicted values, as well as 

inspections of partial regression plots between each independent variable and the 

dependent variable. The assumption of normality was tested using visual inspections of a 

histogram and a P-P plot of the standardized residuals for any major deviations from 
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normality. I tested for homoscedasticity using a visual inspection of a scatterplot of the 

collective studentized residuals against the unstandardized predicted values, looking for a 

consistent spread of residuals. Lastly, checks for multicollinearity included ensuring none 

of the correlation coefficients between the independent variables were larger than r = 0.7, 

as well as inspecting the Tolerance and VIF values to ensure the Tolerance value is 

greater than 0.1 and the VIF is less than 3 (Hair, Black, Babin, & Anderson, 2014). No 

violations were observed for any of the assumptions.  

 None of the independent variables individually reached significance to account 

for variance in campus social identity. The final model significantly predicted changes in 

student’s campus social identity over and above the mean model (F(7,110) = 7.638, p < 

.001), accounting for 28.4% of the variance (see Table 2). 

Table 2.  
Results of Multiple Regression Analysis for the Impact of the Stereotype Threat 
Condition on Campus Social Identity 

Campus social identity t p b F df p Adj. 
R2 

Overall model    7.638 118 0.000*** 0.284 
ST prime condition -1.232 0.220 -0.120     
Dual identity condition 0.533 0.595 0.050     
Female 1.521 0.131 0.124     
First-generation 0.780 0.437 0.067     
Low-SES -1.347 0.181 -0.115     
Students of color -0.077 0.939 -0.006     
Pretest campus identity 6.193 .000*** 0.521     

Note: ***Denotes significance at the p < .001 level. 
 

Regression analyses were also conducted to test for changes in the second social 

identity factor extracted from the factor analysis: common social identity. This model 

was built with the same four person-level covariates and experimental conditions as the 

previous model, as well as controlling for the pretest measure of common social identity. 
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Assumptions were checked prior to running the model using the same tests as the prior 

model, testing for linearity, the normal distribution of residuals, homoscedasticity, and 

multicollinearity. No violations were observed for any of the assumptions. The model 

statistically significantly predicted changes in student’s common social identity over and 

above the mean model (F(7,111) = 12.458, p < .001), accounting for 40.5% of the 

variance (see Table 3). Other than the pretest measure of common social identity, none of 

the coefficients significantly accounted for variance in common social identity. However, 

first-generation and students of color were both marginally significant, b = -.142, t(119) = 

-1.840, p = .068 and b = -.123, t(119) = -1.668, p = .098, respectively. This suggests these 

students tended to report they felt they had less in common with others after the math 

test, which was a medium sized effect of d = -.55 for first-generation students and small 

effect size for students of color, d = -.125.  

Table 3.  
Results of Multiple Regression Analysis for the Impact of the Stereotype Threat 
Condition on Common Social Identity 

Common social identity t p b F df p Adj. 
R2 

Overall model    12.458 118 0.000*** 0.405 
ST prime condition 0.299 0.766 0.026     
Dual identity condition -0.071 0.944 -0.006     
Female -0.111 0.912 -0.008     
First-generation -1.840 0.068 -0.142     
Low-SES -1.381 0.170 -0.106     
Students of color -1.668 0.098 -0.123     
Pretest common identity  7.909 0.000*** 0.575     

Note: ***Denotes significance at the p < .001 level. 
 
 Lastly, a regression model was built to test the third social identity factor, other 

identity. This model included the same independent variables as the previous regression 

models, but only including the pretest for the other identity factor. Regression 
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assumptions were checked, and no major violations were found. The model significantly 

predicted changes in student’s other social identity over and above the mean model 

(F(7,111) = 12.785, p < .001), accounting for 41.1% of the variance (see Table 4). Other 

than the pretest measure of other identity, none of the coefficients independently 

significantly accounted for variance in other social identity. However, unexpectedly, ST 

prime condition was marginally significant suggesting students who received the ST 

prime condition tended to identify more with students who do did not share their race or 

social class, b = .166, t(119) = 1.925, p = .057.   

Table 4.  
Results of Multiple Regression Analysis for the Impact of the Stereotype Threat 
Condition on Other Social Identity 

Other social identity t p b F df p Adj. 
R2 

Overall model    12.785 118 0.000*** 0.411 
ST prime condition 1.925 0.057 0.166     
Dual identity condition -1.376 0.171 -0.124     
Female 0.768 0.444 0.057     
First-generation 0.958 0.340 0.073     
Low-SES -0.265 0.792 -0.020     
Students of color -0.137 0.891 -0.010     
Pretest other identity  6.744 0.000*** 0.540     

Note: ***Denotes significance at the p < .001 level. 
 
Research Question 2: To what extent does stereotype threat impact the subjective 

group prototypes regarding group attitudes and behaviors? 

Research question 2 asked, “To what extent does stereotype threat impact the 

subjective group prototypes regarding group attitudes and behaviors?” The three items 

that comprise the college outcomes prototypical group behavior measure were averaged 

to create a single score for each participant. The same was done with the two items that 

comprise the academic behavior prototype measure. Within these measures, lower scores 
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indicate perceived group attitudes and behaviors that more closely aligning with negative 

stereotypes (i.e., earning low grades, not graduating). I hypothesized that participants in 

the prime condition would demonstrate a stronger proclivity to view their own groups as 

confirming negative stereotypes compared to those in the control or dual identity 

conditions. This hypothesis was not fully supported.  

Regression analyses were first conducted to determine the relationship of 

stereotype threats to students’ perception of their group’s college outcome prototypes 

collected after the experimental manipulation. Like the previous analyses, this model 

controlled for the pretest measure of college outcome prototype and included dummy-

coded experimental conditions, using the control group as the reference group. Four 

dummy-coded person-level covariates (gender, first-generation status, SES status, and 

race) were also included to determine if differences exist between stereotyped groups. 

Assumptions were checked prior to running the model, including tests for linearity, the 

normal distribution of residuals, homoscedasticity, and multicollinearity. No violations 

were observed for any of the assumptions.  

 The model significantly predicted changes in students’ group prototypes of 

college outcomes (F(7,111) = 31.839, p < .001), and explained 65.4% of the variance 

(see Table 5). Other than the pretest measure of college outcome prototypes, none of the 

independent variables individually significantly accounted for variance in student’s 

perception of the college outcome prototypes surrounding their group.  
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Table 5.  
Results of Multiple Regression Analysis for the Impact of the Stereotype Threat 
Condition on Perceived Group Prototypes of College Outcomes 
College outcome 
prototypes t p b F df p Adj. 

R2 

Overall model    31.839 118 0.000*** 0.654 
ST prime condition -0.372 0.711 -0.025     
Dual identity condition -0.731 0.466 -0.048     
Female 0.428 0.669 0.024     
First-generation -0.284 0.777 -0.018     
Low-SES -1.038 0.302 -0.062     
Students of color -0.440 0.661 -0.025     
Pretest college outcome 
prototypes  

12.612 0.000*** 0.782     

Note: ***Denotes significance at the p < .001 level 
 

Next, a regression model with the second group prototype factor, academic 

behavior prototype, was run. This model was built with the same four person-level 

covariates and experimental conditions as the previous model, as well as controlling for 

the pretest measure of academic behavior prototypes. Assumptions were checked prior to 

running the model using the same tests as prior models, testing for linearity, the normal 

distribution of residuals, homoscedasticity, and multicollinearity. No violations were 

observed for any of the assumptions. The model significantly predicted changes in 

students’ prototypes of their group’s academic behaviors over and above the mean model 

(F(7,111) = 18.253, p < .001), accounting for 50.6% of the variance (see Table 6). 

Furthermore, the ST prime condition had a significant effect on the group prototype; 

however, it was not the expected direction, b = .160, t(118) = 2.020, p = .046. This 

suggests the ST condition had a positive impact on stereotyped students’ group 

prototypes regarding academic behaviors, steering them further away from the stereotype.   
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Table 6.  
Results of Multiple Regression Analysis for the Impact of the Stereotype Threat 
Condition on Perceived Group Prototypes of Academic Behaviors  
Academic behavior 
prototypes t p b F df p Adj. 

R2 

Overall model    18.253 118 0.000*** 0.506 
ST prime condition 2.020 0.046* 0.160     
Dual identity condition 0.911 0.364 0.071     
Female 0.614 0.540 0.041     
First-generation -0.084 0.933 -0.006     
Low-SES 0.298 0.766 0.021     
Students of color -0.085 0.933 -0.006     
Pretest academic 
behavior prototypes  

10.381 0.000*** 0.705     

Note: ***Denotes significance at the p < .001 level; * p < .05 level  
 

Post hoc-analyses were conducted to look at singular group prototype items as 

opposed to the aggregated scale. The rationale for this is that students’ perceptions of 

different group prototypes may not be equally impacted by a threatening situation. Some 

ST literature suggests that being aware of the ascribed stigma and believing in the 

specific stereotype can moderate ST’s effect (Brown & Pinel, 2003; Hess et al., 2009; 

Picho & Schmader, 2018). The group prototype items used in this study ask about 

different attitudes and behaviors targeted by academic stereotypes, and it is possible that 

the students were not aware of each of the behavioral stereotypes or equally believed all 

of them to be true. The combined scale, therefore, might not allow for observations of 

changes in group prototypes that were most impactful to participants. 

The same process of prior regressions was used for each group prototype item, 

with the posttest as the dependent variable, controlling for the pretest measure of the 

dependent variable. Of these tests, significant findings were found among changes in 

perceived group prototype regarding studying for tests and grades earned. After the math 

test, the ST condition had an unexpected positive effect on perceptions of in-group study 
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habits, b = .176, t(118) = 2.185, p < .05 (see Table 7) compared to the control condition. 

For grades earned, first-generation students reported more stereotypical perceptions of 

the grades in-group members earn after the math test, regardless of their assigned 

condition, b = -.170, t(118) = -2.032, p < .05, resulting in a large effect size, d = -1.05 

(see Table 8). 

Table 7.  
Results of Multiple Regression Analysis for the Impact of the Stereotype Threat 
Condition on Perceived Group Prototypes for Study Habits 

Study habits prototype t p b F df p Adj. 
R2 

Overall model    17.169 118 0.000*** 0.490 
ST prime condition 2.185 0.031* 0.176     
Dual identity condition 0.829 0.409 0.065     
Female 0.123 0.902 0.008     
First-generation 0.573 0.568 0.041     
Low-SES -0.471 0.639 -0.034     
Students of color -0.964 0.337 -0.066     
Pretest study habits 
prototype  

9.881 0.000*** 0.679     

Note: ***Denotes significance at the p < .001 level; * p < .05 level  
 
Table 8.  
Results of Multiple Regression Analysis for the Impact of the Stereotype Threat 
Condition on Perceived Group Prototypes for Grades Earned 

Grades earned prototype t p b F df p Adj. 
R2 

Overall model    9.834 118 0.000*** 0.344 
ST prime condition -0.144 0.886 -0.013     
Dual identity condition -0.512 0.610 -0.045     
Female 0.178 0.859 0.014     
First-generation -2.031 0.045* -0.170     
Low-SES -0.837 0.405 -0.068     
Students of color -1.369 0.174 -0.110     
Pretest grades earned 
prototype  

5.655 0.000*** 0.470     

Note: ***Denotes significance at the p < .001 level; * p < .05 level  
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Research Question 3: To what extent does stereotype threat impact sense of 

belonging among college students? 

Research question 3 asked, “To what extent does stereotype threat impact sense of 

belonging among college students?” The three items that comprise the sense of belonging 

measure were averaged to create a single score for each participant, with lower scores 

indicating lower feelings of belonging with others on campus. I hypothesized that 

participants in the prime condition would feel as they belong less with others on campus 

compared to those in the control or dual identity conditions. This hypothesis was not 

supported. 

Regression analyses were conducted to determine the relationship of stereotype 

threats to students’ sense of belonging collected after the experimental manipulation. The 

model controlled for the pretest measure of sense of belonging and included dummy-

coded experimental conditions, using the control group as the reference group. Four 

dummy-coded person-level covariates (gender, first-generation status, SES status, and 

students of color) were also included to determine if differences exist between 

stereotyped groups. Assumptions were checked prior to running the model using the 

same tests as the prior regressions, testing for linearity, the normal distribution of 

residuals, homoscedasticity, and multicollinearity. No violations were observed for any 

of the assumptions. The model statistically significantly predicted changes in student’s 

sense of belonging over and above the mean model (F(9,111) = 6.772, p < .001), 

accounting for 25.5% of the variance (see Table 9). Other than the pretest measure of 

sense of belonging, none of the coefficients significantly accounted for variance in 

student’s sense of belonging on campus.  
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Table 9.  
Results of Multiple Regression Analysis for the Impact of the Stereotype Threat 
Condition on Sense of Belonging on Campus 

Sense of belonging t p b F df p Adj. 
R2 

Overall model    6.772 118 0.000*** 0.255 
ST prime condition 0.533 0.595 0.052     
Dual identity condition -0.468 0.640 -0.045     
Female -0.870 0.386 -0.071     
First-generation -1.232 0.220 -0.107     
Low-SES -1.645 0.103 -0.142     
Students of color -0.602 0.548 -0.050     
Pretest sense of 
belonging  

5.541 0.000*** 0.458     

Note: ***Denotes significance at the p < .001 level 
 
Research Question 4: To what extent does stereotype threat impact academic 

performance on course-relevant material? 

Research question 4 asked, “To what extent does stereotype threat impact 

academic performance on course-relevant material?” Scores from the 10-question math 

test were used as the measure of academic performance, with possible scores ranging 

from 0 to 10. I hypothesized participants in the prime condition would earn lower test 

scores compared to those in the control or dual identity conditions. This hypothesis was 

partially supported. 

The test was adequately reliable, a = .724, with scores ranging from 2 to 10 (M = 

6.82, SD = 1.87). Regression analyses were conducted to determine the relationship 

between stereotype threats and academic performance. As done in previous regression 

analyses, this model included dummy-coded experimental conditions, using the control 

group as the reference group and four dummy-coded person-level covariates (gender, 

first-generation status, SES status, students of color) to determine if differences exist 

between stereotyped groups. Assumptions were checked prior to running the model using 
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the same tests as the prior regressions, testing for linearity, the normal distribution of 

residuals, homoscedasticity, and multicollinearity. No violations were observed for any 

of the assumptions.  

The model statistically significantly predicted student’s test scores over and above 

the mean model, F(6,112) = 5.338, p < .001, accounting for 18.1% of the variance (see 

Table 10). Furthermore, three individual predictors significantly accounted for changes in 

student performances. ST prime condition had an unexpected positive effect on 

performance, with students in this condition scoring 0.78 points higher than students in 

the control condition, t(118) = 1.977, p < .05. The dual identity condition also had a 

significant positive impact on students’ scores, with these students scoring 1.22 higher 

than the control condition, t(118) = 3.081, p < .01. In addition to experimental conditions, 

race also accounted for scores earned on the test. Holding everything else constant, 

students of color scored about 1.82 points lower than White or Asian students, t(118) = -

3.530, p < .001. 

Table 10.  
Results of Multiple Regression Analysis for the Impact of the Stereotype Threat 
Condition on Academic Performance 

Academic performance t p B F df p Adj. 
R2 

Overall model    5.338 118 0.000*** 0.181 
ST prime condition 1.977 0.050* 0.779     
Dual identity condition 3.081 0.003** 1.220     
Female -1.554 0.123 -1.045     
First-generation -1.712 0.090 -0.621     
Low-SES -0.356 0.722 -0.131     
Students of color -3.530 0.001** -1.824     

Note: *** p < .001 level; ** p < .01 level; * p < .05 level 
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Post-hoc Model Testing  

Lastly, post-hoc analyses were conducted to test model predictions of the 

subjective group membership framework of stereotype threat. The framework predicts 

ST’s impact on academic performance is mediated by changes in social identity, sense of 

belonging, and perceptions of group prototypes. In other words, if supported, the model 

suggests that ST will result in a fenced social identity, which in turn impacts how one 

perceives their group’s prototypical behaviors and decreases their sense of belonging on 

campus, which is predicted to result in poorer academic performance.  

All cases that were in the dual identity condition were removed from these 

analyses, because this group was exposed to an intervention designed to inoculate ST’s 

effect. This resulted in 80 participants who completed both parts 1 and 2. While the 

original model illustrates single factors for both social identity and group prototypes, the 

empirical findings of the exploratory factor analyses (EFA) of these data suggest there 

are multiple distinct factors for each—three for social identity and two for group 

prototypes. 

I first carried out a path analysis using a structural equation model (SEM) with the 

six factors from the EFA along with the ST prime condition variable and academic 

performance (these results can be found in Appendix H). This model had the ST 

condition as the single exogenous variable. The seven other variables were endogenous, 

“caused” by other variables in the model.  The model had 16 total “causal” predicted 

paths. Because I was interested in how the ST manipulation was related to changes in the 

within-subjects factors, pre-test scores were included as exogenous variables and as 

“causes” of each of their post-test score so pre-existing differences on them could be 
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controlled. I was not interested in how the pre-tests scores were related to other post-test 

scores, and therefore, additional paths were not included in the model. However, such 

tests added 36 degrees of freedom to the model (6 pre-test covariates X 6 paths specified 

as 0 to the other endogenous variables). This resulted in 70 degrees of freedom in the 

baseline model and an overall poor model fit. This likely was in part due to the inclusion 

of the seven pretest scores, each related only to its post-test score plus other exogenous 

variables. Furthermore, controlling for pretest scores and using post test scores (as either 

dependent variables or independent variables) did not allow for the effect of the ST 

condition to be observed in paths further down model that used posttest scores because 

the posttest alone did not capture change. Lastly, this prior model was not sensitive to 

possible mediation effects of the ST condition on factors where there were no direct 

paths.  

To address these issues, multiple changes were implemented. First, change scores 

were calculated and used in lieu of posttests scores by covarying pretest scores (change 

scores were calculated by subtracting unstandardized predicted values, derived from 

regressing posttest scores on pretests scores, from the posttest score). Using change 

scores should allow any unexpected changes (those beyond chance) within these 

variables to produce significant relationships.  

Second, direct paths from the ST condition to both prototype variables and sense 

of belonging were added to more effectively test all possible direct and mediated effects 

between ST and all other variables in the model. Regression models were then run with 

the seven direct paths from the ST condition to each variable (essentially simple 

regression analyses), using change scores for the six between-subjects variables, 
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predicting ST condition’s direct relationship with each. Two variables showed 

statistically significant direct positive relations with the ST condition: other identity and 

academic performance (see Table 11). Academic behavior prototype was marginally 

significant (p = .051), also showing a positive relationship with the ST condition. 

Table 11.  
Stereotype Threat Condition’s Direct Relationship with Each Variable in the Path Model 
(N = 80) 
Path Model Variables B b t p 
Campus Identity -0.174 -0.118 -1.052 .296 
Common Identity 0.150 0.107 0.957 .341 
Other Identity 0.383 0.230 2.101 .039* 
College Outcome Prototype -0.013 -0.012 -0.11 .912 
Academic Behavior Prototype 0.250 0.218 1.985 .051 
Sense of Belonging 0.293 0.129 1.155 .252 
Academic Performance 0.848 0.234 2.135 .036* 

Note: * p < .05. 
 
Next, a regression analysis with the seven endogenous variables predicting the ST 

condition was run; this analysis is effectively a MANOVA with the ST condition as the 

treatment and the seven other variables as dependent variables. This analysis shows 

which of the seven variables are significantly related to the ST condition when all 

dependent variables are included in a single analysis. Table 12 displays these results. The 

overall model was marginally significant, p = .058, accounting for 8.6% of the variance. 

Academic behavior prototype and academic performance both showed a significant 

positive relationship with the ST condition. Other identity showed a marginally 

significant positive relationship with the ST condition. These results largely parallel the 

simple direct path results in Table 11, suggesting the factors included in this model are 

not very collinear.  
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Table 12.  
Stereotype Threat Condition’s Relationship with All Path Model Variables (N = 80) 

Note: * p < .05. 
 

Lastly, an SEM using the change scores was run with the seven direct paths from 

ST plus 12 more paths between predicted endogenous variables. This allowed me to see 

both the variables in the model that are directly related to the ST condition, as well as 

whether or not any relations mediate relations of the ST condition with other variables 

later in the model. Because I anticipated the three social identity factors and the two 

group prototype factors to be interrelated above and beyond their common causes, four 

residual covariances were included between each of the social identity factors as well as 

between the two group prototype factors. This produced a null model with 28 degrees of 

freedom, and a theoretical model with five degrees of freedom. Multivariate analysis 

assumptions were then checked for each individual regression model including tests for 

linearity (using a visual inspection of a scatterplot of the collective studentized residuals 

against the unstandardized predicted values, as well as inspections of partial regression 

plots between each independent variable and the dependent variable), normality (using 

visual inspections of a histogram and a P-P plot of the standardized residuals), 

homoscedasticity (using a visual inspection of a scatterplot of the collective studentized 

Path Model Variables B b t p F df p Adj. 
R2 

Overall model     2.066 72 0.058 0.086 
Campus Identity -0.024 -0.035 -0.290 0.773     
Common Identity 0.022 0.031 0.246 0.806     
Other Identity 0.133 0.220 1.892 0.063     
College Outcome 
Prototype -0.167 0.169 -1.337 0.185     

Academic Behavior 
Prototype 0.250 0.272 2.230 0.029*     

Sense of Belonging -0.010 -0.022 -0.176 0.861     
Academic 
Performance 0.073 0.264 2.378 0.020*     
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residuals against the unstandardized predicted values), and multicollinearity (by ensuring 

none of the correlation coefficients between the independent variables were larger than r 

= 0.7, as well as inspecting the Tolerance and VIF values to ensure the Tolerance value is 

greater than 0.1 and the VIF is less than 3). No violations were observed for any of the 

assumptions. The intercorrelations among the variables included in the model, along with 

means and standard deviations, can be found in Table 13.  

Table 13.  
Zero-Order Correlations, Means, and Standard Deviations Among Measured Variables 
Included in the Model (N = 80) 

Variable 1 2 3 4 5 6 7 8 
1. CampusID -        
2. CommonID -.170 -       
3. OtherID -.319** .214 -      
4. OtcmProtyp .151 .321** .053 -     
5. BhvrProtyp -.068 .183 .054 .426** -    
6. Belonging -.063 .432** .210 .234* .299** -   
7. AcdPerfmce .129 .153 -.024 .107 -.004 .181 -  
8. ST condition -.118 .107 .230* -.012 .218 .129 .234* - 
M .00 .00 .00 .00 .00 .00 6.56 .47 
SD .74 .70 .84 .51 .57 1.14 1.82 .5 

Note: *** p < .001, ** p < .01, * p < .05. 
 

The results of the SEM analysis are located in Table 14 and Figure 3. The 

hypothesized theoretical model was adequately supported by these data. The final model 

appears to adequately fit the observed data according to most model fit indicators, x2(5, N 

= 80) = 7.082, p = .215, comparative fit index = 0.959, root mean square residual = 

0.072, and standardized root mean squared residual = 0.048. These suggest this model 

suitably captures the relationships among the variables in the model, supporting my 

hypothesis that this model provides a good overall explanation of the relations between 

the variables.  
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Table 14.  
Unstandardized Loadings (Standard Errors), Standardized Loadings, and Significance 
Levels for Each Parameter in the Path Analysis Model (N = 80) 
Parameter Estimate  B b p 
Stereotype Threat Condition    
     Campus Social Identity -0.174 (.16) -0.118 .286 
     Common Identity 0.109 (.15) 0.080 .472 
     Other Identity  0.358 (.18) 0.216 .048* 
     College Outcome Prototype -0.044 (.11) -0.044 .681 
     Academic Behavior Prototype 0.210 (.12) 0.192 .086 
     Sense of Belonging 0.126 (.23) 0.057 .587 
     Academic Performance 0.888 (.40) 0.245 .025* 
Campus Social Identity    
     College Outcome Prototype 0.148 (.08) 0.216 .052 

     Academic Behavior Prototype -0.038 (.09) -0.051 .661 
     Sense of Belonging 0.070 (16) 0.046 .670 
Common Social Identity    
     College Outcome Prototype 0.239 (.08) 0.323 .002** 
     Academic Behavior Prototype  0.078 (.09) 0.098 .379 
     Sense of Belonging  0.625 (.17) 0.382 .000*** 
Other Social Identity    
     College Outcome Prototype 0.029 (.07) 0.047 .677 
     Academic Behavior Prototype  -0.047 (.08) -0.071 .546 
     Sense of Belonging  0.157 (.15) 0.116 .291 
Sense of Belonging    
     Academic Performance  0.239 (.17) 0.148 .168 
College Outcome Prototype     
     Academic Performance 0.497 (.42) 0.139 .235 
Academic Behavior Prototype    
     Academic Performance -0.661 (.39) -0.199 .092 
Residual Covariances    
     Campus Social Identity and Common Identity -0.00 (.06) -0.162 .152 
     Campus Social Identity and Other Identity -0.178 (.07) -0.303 .009** 
     Common Identity and Other Identity 0.094 (.06) 0.171 .132 
     College Outcome Prototype and Academic  
     Behavior Prototype  0.106 (03) 0.423 .000*** 

Note: *** p < .001, ** p < .01, * p < .05. 
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Figure 3. Path analysis with change scores. Residual variances are shown in ellipses. 
x2(5, N = 80) = 7.082, p = .215; comparative fit index = 0.959; Tucker-Lewis index = 
0.771; root mean square residual = 0.072; standardized root mean squared residual = 
0.048. *** p < .001, ** p < .01, * p < .05, “.” p < .1. 

Of the 23 predicted paths (including four residual covariances), six were found to 

statistically be different from zero, and three marginally significant. There were two 

unexpected direct, positive relations; one between the ST condition and academic 

performance, and one between the ST condition and other identity. There also was a 

marginally significant relation between the ST condition and academic behavior 

prototype in an unexpected positive direction. The ST condition did not have any 

mediated relationships with other variables. In addition, given the patterns of 

significance, there were no other variables with mediated relationships with academic 

performance.  

As predicted, common identity was significantly related to college outcome 

prototype, while campus identity was marginally significantly related to the same factor. 

As these social identity factors increase (i.e., students identify more with others not part 

* 
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* 

*** ** 

. 
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of their marginalized group), their beliefs about how their stereotyped group does in 

college improves. 

The strongest direct relationship in the model was found between common 

identity and sense of belonging. As common identity increases (more commonalties are 

perceived between one’s own group and others), sense of belonging also improves. This 

relationship also suggests that as students feel their identity overlap with a larger, 

superordinate group decreases (i.e., social identity fencing), their sense of belonging to 

their college will also decrease. 

Lastly, two residual covariances were significantly related: the residuals of 

campus identity and other identity, and the residuals college outcome prototype and 

academic behavior prototype. These relations suggest that these factors share something 

in common with each other above and beyond their common causes. 

Beyond the direct relations, this overidentified model also supports predictions 

that the three social identity factors are not directly related to academic performance, but 

potentially are indirectly related through the prototype factors or sense of belonging. The 

other two paths missing in the model are between sense of belonging and the two 

prototype factors, suggesting that sense of belonging is not directly related to either group 

prototype factor. This suggests their observed relationships with common social identity 

are likely independent. 
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Chapter Five: Discussion of Findings 
 

Since the inception of stereotype threat (ST) as a psychological concept, hundreds 

of primary studies have investigated its central hypothesis: that stereotyped social 

identities can negatively affect the performance of people who identify with those social 

groups in certain situations (Shewach et al., 2019). In attempt to explain how situational 

threats could be responsible for decreased academic performance among stereotyped 

students, multiple theoretical and empirical models have been proposed. These models 

suggest specific mechanisms, such as working memory efficiency (i.e., Schmader et al., 

2008) or counterproductive behaviors (i.e., Smith, 2004), account for ST’s effects on 

academic performance. Although previous models have identified some mechanisms of 

ST, a full understanding of the ST-poor performance relationship has not yet been 

achieved (Pennington et al., 2019).  

In the present work, I responded to calls for further exploration into the ST 

phenomenon (i.e., Pennington et al., 2016, 2019) by testing a theory-based mediation 

framework aimed at explaining findings of previous ST belonging interventions through 

social identity changes. In doing so, this study contributes to the field in three major 

ways. First, it tested the replicability of earlier ST research findings. Second, this study is 

also one of the first to examine mechanisms of ST using a realistic threat manipulation as 

opposed to one not likely to be experienced outside lab settings. Third, it revealed that an 

intervention significantly improved stereotyped student’s academic performance despite 

the absence of a discernable ST. Altogether, this research examined prior assumptions of 

the ST construct by pulling back the curtain on the black box that exists between ST and 

performance among college students.  
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Preliminary Analysis 

 The exploratory principal factors factor analyses showed that the data collected 

from the 20-item survey represented six distinct factors. These six factors accounted for 

almost 80% of the total variance, and overall, reliability measures showed good levels of 

internal consistency, despite scales with few items. These empirical scales mapped onto 

the a priori scales, with three of them measuring different types of social identity, two 

measuring variants of group prototypical beliefs, and one measuring sense of belonging 

on campus. 

Manipulation Checks 

Dual identity. When participants in the dual identity condition were asked about 

the main purpose of the reading, 90% answered correctly. The 10% that answered 

incorrectly were removed from further analyses. This manipulation check successfully 

filtered out those students who received the dual identity treatment but did not read or 

understand the important messaging. Most importantly, these results provided evidence 

that the intended messages were understood by students who were ultimately included in 

the analysis sample. 

Stereotype threat prime. Research suggests that a prime manipulation, such as 

test diagnosticity, activates the awareness of a relevant stereotype and one’s threatened 

social identity, which leads to decreased performance (Steele, 1995). Surprisingly, the 

priming statement used in the current study, did not appear to initiate a discernable ST 

within students, according to the manipulation check that failed to show differences 

between experimental conditions. This meant that students who were told the test they 

were about to take was predictive of their future grades and were not given the dual 
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identity intervention (i.e., ST prime) did not report that they felt the test was any more or 

less biased than those who were not given this message (i.e., control condition) or those 

who were given the ST prime but also received an ST intervention prior to taking the test 

(i.e., dual identity condition). Although most ST research does not utilize a prime 

manipulation check, using performance outcomes as indirect evidence of experiencing a 

ST, no such assumptions were made in the current study. The item used here to detect the 

experience of ST asked about the fairness of the test, this is because students who were 

threatened would have experienced hardship during the test, which would likely be 

attributed to an external source (i.e., the test; cf. Arkin, Gleason, & Johnston, 1976; Arkin 

& Maruyama, 1979). However, no differences in perceived biasness were found, and 

thus, these findings contradict previous literature that states test diagnosticity moderates 

ST effects (Steele & Aronson, 1995; Steele et al., 2002).   

 One possible explanation for the lack of group differences in the current study’s 

ST manipulation check relates to measurement error. It is possible that the question used 

to check for the manipulation was not sensitive enough to detect differences. Therefore, if 

group differences did exist, they were not captured. The single item check used in this 

study was modeled after Good et al. (2008) who asked the same question using a 15-point 

response scale; the current study used a 6-point response scale, thus capturing less 

variability in responses. A smaller response scale is less likely to detect small differences 

in self-reported items, and as such, existing differences may not have been detected. 

However, this seems unlikely because, while not significantly different, the control group 

had the highest mean for this item intended to detect perceptions of bias, and the prime 

condition had the lowest mean, indicating that students who were not told the test was 
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diagnostic of their grades felt the test was more biased than those who were given the ST 

prime. Because of this, instrument sensitivity is likely not responsible for the lack of 

observed negative effect of the ST prime.  

 Another possible explanation involves students’ attributions of difficulty or 

distractions they experienced during the test. Some researchers posit that threatening 

situations can result in self-belittling attributions, in which targets believe their struggles 

or poor performance are due to personal inadequacies, thus failing to credit situational 

influences for experienced difficulties (Good et al., 2003; Wilson & Linville, 1985). This 

would suggest targeted students would not rate the test as more bias because they 

attribute their struggles to their personal abilities. However, this explanation is not 

supported because—as discussed later in this chapter—those who received the ST prime 

performed better on the academic test compared to the control group. It is, therefore, 

unlikely that pejorative attributions were responsible for the lack of group differences on 

this manipulation check. 

The mean score on the manipulation check across experimental groups (M = 3.02, 

1 [Very fair] to 6 [Very unfair]) indicated little or no biasness was perceived by the 

majority of the students. This, along with the aforementioned reasoning, suggests that the 

most likely explanation for the lack of group differences observed in the ST manipulation 

check is that the ST prime was not effective in creating a threatening situation for 

stereotyped students.5 Unlike previous studies that used unrealistically threatening, 

blatant statements to induce a threat (e.g., Aronson et al., 1999; Cadinu, Maass, Frigerio, 

 
5 In the current study, stereotyped students came from colleges offering liberal arts and education majors. 
Typically, in these majors, classes are demographically more diverse (Carnevale, Porter, et al., 2018; 
Carnevale, Smith, & Gulish, 2018), and students are likely to experience less discrimination and fewer 
stereotype threats compared to students in STEM majors (Steele, 1997).    
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Impagliazzo, & Latinotti, 2003) such as “Whites tend to perform better than Blacks on 

this test”, the current study opted to use a subtle statement of diagnosticity that emulates a 

common experience students have in college. Tests in college often are used as diagnostic 

tools for grades, and as such, a test that is predictive of one’s grades is not unreasonable.  

Recently, Pennington et al. (2019) used a similar diagnosticity prime and found 

no differences in math performance among participants. In fact, in the largest ST meta-

analysis conducted to date, Shewach, Sackett, and Quint (2019) found that studies using 

blatant stereotype threat activation statements report larger effect sizes (d = -.41) than 

those using subtle statements such as the diagnosticity of the test (d = -.17). Furthermore, 

they found significant evidence of publication bias among studies using subtle activation 

statements, suggesting such studies in published journals do not represent the population 

of studies that have used similar techniques (Shewach et al., 2019). This publication bias 

could be due to lack of significant results, which alludes to the idea that subtle 

statements, such as those found in operational settings—and in the current study—are 

less likely to induce an ST among college students. Therefore, the possibility exists that 

students in this study who received the ST prime statement did not experience an ST, and 

as such, comparisons between the ST group and other groups will be discussed 

cautiously. Nonetheless, the primary interest in this study was ST and how, or if, it was 

experienced. Thus, the results here continue to be discussed with this focus. Because of 

the uncertainty observed in the current study and similar studies, the validity and type of 

ST manipulation checks might be an important area of future research.   
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Research Question 1: Impact of Stereotype Threat on Social Identity 

Across the three scales that measured social identity, results suggest the ST 

condition did not have a significant impact on students’ social identity, and thus, do not 

support my hypothesis that the ST prime would cause students to fence their social 

identity by further distancing themselves from non-stereotyped others. Interestingly, the 

ST condition had a marginally significant extending effect on the other social identity 

scale, in that students tended to report their other social identity to be more inclusive of 

others—the converse of social identity fencing. The extending effect was expected for 

those within the dual identity condition, not for those within the ST condition. However, 

because it is likely an ST was not experienced by those in the ST condition, and the other 

social identity scale reported the lowest reliability (a = .60) among all the scales in the 

model, reflecting the fact that it was only two items, the validity of this relationship is 

questionable.  

It is also notable that within the two weeks from the pretest to the posttest, there 

were marginally significant changes in first-generation (FG) students’ common social 

identity. Regardless of experimental condition or other demographic traits, those who 

identified as FG fenced their social identity to further exclude non-similar others, 

resulting in a medium-sized effect. While these effects cannot be attributed to an 

experimental manipulation, it is possible that as FG students progressed in their 

coursework, they had experiences within the study that lead them to feel they had less in 
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common with most other students on campus.6 This fencing of social identity among FG 

students is an important area for future research to explore what causes these changes. 

Overall, the null findings between social identity and the ST condition could be a 

product of an ineffective ST prime, which would suggest that believing a test to be 

diagnostic of one’s grades may not be enough of a threat to cause students’ stereotyped 

identity to become salient or cause shifts between social identities. This speculation is 

supported by the fact that the ST manipulation check failed to find differences between 

the experimental groups. When Pronin, Steele, and Ross (2004) used a blatant priming 

message (telling women there are substantial sex differences in math abilities in favor of 

men), they found women were more likely to disassociate with some feminine identity 

characteristics.7 Taken together, these results suggest that to detect changes in social 

identity, a strong, specific—and possibly unrealistic—ST prime is necessary.      

Research Question 2: Impact of Stereotype Threat on Group Prototypes 

 The ST condition was found to have an impact on one of the two scales that 

measured beliefs regarding group prototypes: beliefs of academic behavior prototypes. 

While results showed the ST condition had a significant effect on academic behavior 

prototypes, the direction was unexpected because the ST condition led to students 

reporting more positive beliefs regarding their groups’ normative behaviors. In other 

words, after the ST prime and test, students felt that in-group members were more likely 

to study a lot for tests when compared to students who did not receive the ST priming 

message.  

 
6 The pre-test asked students about their background, including first-generation status. Because first-
generation students might not have participated in research as much as other students, these questions could 
have triggered something that lead to the difference observed in the post-test.  
7 Pronin, Steele, and Ross (2004) did not implement a stereotype threat manipulation check.   
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These results do not support my hypothesis that the ST condition would lead to 

group prototypes more closely aligning with the negative stereotype. The current study’s 

proposed framework suggests ST impacts group prototypes through social identity, but if 

the ST condition failed to have an impact on social identity, it is unlikely the ST 

condition would have the expected indirect impact on group prototypes. As mentioned 

earlier, it is likely the ST prime did not effectively induce a threatening enough 

environment to cause these predicted changes, and therefore, the lack of the ST 

condition’s negative impact on normative group behaviors is likely not representative of 

the actual relationship of the two phenomena. 

The observed effect might be explained by how the students felt about their 

performance. As will be discussed shortly, students in the ST prime condition performed 

better than students in the control condition, and this success (while only assumed by 

students because their scores were not shared with them) could have boosted beliefs 

about how dedicated their group is to test preparation in college. Alternatively, their 

assumed performance could have changed the group with which they refenced as their in-

group—from stereotyped to non-stereotyped students—and therefore, when asked about 

“students like me,” the ST prime group could have referenced students who are expected 

to do well on math tests. This speculation aligns with the social identity approach and 

social comparison theory (Festinger, 1954). The social identity approach suggests people 

categorize themselves with others they see as similar on relevant dimensions, thus 

reducing uncertainty about oneself and their environment (cf. Grant & Hogg, 2012; 

Hogg, 2007). It is possible that stereotyped students who did well on the math test 

categorized themselves with others who are perceived to behave similarly, and therefore, 
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adopted its normative group behavior as representative of themselves. Similarly, the 

social comparison theory suggests we make upward comparisons for abilities (Festinger, 

1954), and therefore, when asked about similar students’ academic performance, the 

stereotyped students could have referenced a group stereotyped to do well on tests.    

Despite the lack of expected effects of the ST condition on group prototypes, 

there was an interesting finding regarding changes in the normative group behavior of 

grades earned among FG students. Independent of experimental condition and other 

demographic traits, this study found that FG students showed a significant decline in 

positive prototypes they held regarding the grades students like them earn in college. At 

the posttest, FG students felt that students like them were likely to earn poorer grades 

compared to two weeks prior. This was a large effect size, suggesting the change in their 

prototypical beliefs was substantial. Similar to the changes we saw in FG students’ 

common identity mentioned earlier, this change is likely caused by experiences 

independent of this experiment that led FG students to believe they were a part of an 

underperforming group. These findings corroborate the changes we saw in social identity 

among FG students, because as FG students fenced their social identity to exclude non-

similar others, their beliefs of their group’s normative behaviors aligned with the negative 

stereotype. Future research should be conducted to identify causes of these changes 

among FG students. 

Research Question 3: Impact of Stereotype Threat on Sense of Belonging 

 Overall, results showed that the ST prime had no effect on students’ sense of 

belonging, contrasting the hypothesis that this condition would demonstrate a decline in 

belongingness. These findings also contrast previous research that reported STs led 
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students to feel less like they belonged compared to similar students who were not 

exposed to the threat (e.g., M. C. Murphy et al., 2007; Smith et al., 2013; Walton & 

Cohen, 2007). Many of these studies utilized a blatant ST activation statement, which is 

different from the subtle message used in the current study. For example, in a recent 

study, Martiny and Nikitin (2019) told female participants that men do better in 

standardized math tests, and therefore, are more prevalent in technical-mathematical 

fields. They found this message caused women to feel less like they belonged in college. 

The realistic and subtle ST activation message used in the current study may not have 

produced a powerful enough threat to cause changes in students’ sense of belonging. This 

suspicion is supported by the failed ST manipulation check as well as the lack of impact 

of the ST condition on other outcomes in this study. 

Research Question 4: Impact of Stereotype Threat on Academic Performance 

 The results of the analyses showed the ST prime unexpectedly produced better 

performance; students who were exposed to the threat activation message scored an 

average of about 0.8 points higher than students in the control group. These results do not 

align with many previous studies that found that ST-activating messages led to decreased 

academic performance (Pennington, Heim, Levy, & Larkin, 2016). According to 

Shewach et al. (2019), 6,137 ST studies found moderate effect sizes (between d = -.38 

and -.41). However, these studies, unlike the current study, implemented moderately 

explicit or blatant activation messages. Such messages, according to the authors, are not 

likely to be experienced outside the lab, and therefore, these effects are likely an 

inaccurate representation of ST’s impact on students in school. The current study’s subtle 

ST activation message of diagnosticity was meant to mimic real situations where 
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students’ test performance is used as a metric to determine their grades. Such messages 

might not create a threatening situation that raises to the level of interfering with 

academic performance. While the original ST study by Steele and Aronson (1995) used 

test diagnosticity as the activation message and found significant effects, over half of the 

subsequent studies that attempted to replicate their results could not do so (Stoet & 

Geary, 2012). Therefore, the findings of the current study are not an anomaly.  

Furthermore, the meta-analysis of Shewach et al. (2019) found that within ST 

research, there were inconstancies in the comparison group used to calculate ST’s effects. 

Numerous studies compared an ST priming condition to an ST removal condition (such 

as telling participants there are no differences in how groups typically perform), instead 

of a neutral control condition. This comparison does not provide an accurate account of 

ST’s impact in operational settings because such information, contrary to widespread 

information about achievement gaps, is not likely to be presented outside the lab. 

Shewach et al. (2019) found studies that used an ST removal group reported higher effect 

sizes than those that used a control group. The current study, in attempt to measure ST’s 

effects in real-world settings, compared ST group to a control group where no 

information about group differences was provided. The decision to do so is likely another 

factor that contributes to why the results of this study differ from previous ST research. 

 The unexpected positive effects of the ST prime message on performance in the 

current study could possibly be an artifact of increased motivation to do well on the test. 

The control condition was told the test was just a problem-solving activity and their score 

did not matter—a message that could have blunted motivation to work toward finding the 

right answers and produced lower scores in that condition. If this was the case, the 
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performance enhancing effects of the ST prime message in this study could be an 

anomalous finding.  

Shewach et al. (2019) found that when ST studies included motivational 

incentives for participants to do well on a performance test (e.g., monetary bonus for top 

performers), the average effect size dropped (from d = -.41 to d = -.14), suggesting ST is 

less problematic on performance when the participant is highly motivated to do well. In 

regards to the current study, because the ST prime likely failed to induce a change in the 

experience of an ST, it is possible that the “threat” of the test performance being 

predictive of future grades could have motivated students to try harder and work more 

diligently, and therefore, do better on the math test when compared to the control group.  

More studies are needed that use an ST prime that closely emulate real-world threats and 

that may affect motivation, to better understand ST’s actual effect on academic 

performance among college students.   

Another difference between the current study and previous ST studies is the mode 

in which the ST and the performance test were given. While it’s not always clear, it is 

assumed most prior ST studies were conducted in lab settings in person. The online 

element of the current study might have also contributed to its findings. The impact of 

STs in online settings is another important topic future research should address. 

 Perhaps one of the most promising findings of this study was the impact of 

belonging messages on students’ academic performance despite also being given the 

same ST priming message as the ST condition. Consistent with expectations, I found that 

when students were exposed to messages emphasizing that their fear and worries were 

commonplace among all college students (i.e., dual identity treatment), then told the test 
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was diagnostic of abilities, their academic performance improved. This was the case even 

though ST was not discernably activated, suggesting that these messages were helpful 

regardless of ST’s presence. Furthermore, when compared to the control condition, the 

intervention produced larger positive effects than the ST condition. The dual identity 

treatment students scored about 1.2 points higher than students in the control group and 

0.4 points higher than those in the ST condition. Thus, even if the performance of the 

control condition was abnormally low, the intervention produced an effect over and 

above the possibly more motivated students in the ST condition.  

These findings align with prior research by Yeager, Walton, et al. (2016), who 

found a similar intervention improved disadvantaged students’ full-time college 

enrollment and grade point average (GPA). Although these authors claimed the 

intervention abated ST’s negative impact, the current study cannot support such claims 

because it is not clear that an ST was experienced in the ST condition. The dual identity 

intervention might have impacted something separate from the experience of an ST 

because such interventions do not require students to process the emotions or fears they 

have about school, but rather provide a basis for assigning meaning to their experiences. 

In summary, the intervention findings of this study provide increased support for the 

positive impact of dual identity and other similar interventions among stereotyped 

students in college, regardless of the presence of an ST.8 

 The final significant finding from these analyses was the lower scores earned by 

students of color (i.e., Black, Latinx, American Indian/Alaskan Native) regardless of their 

experimental condition. Students of color (who made up 14.3% of the sample—a 

 
8 It is noteworthy to mention that the dual identity treatment did not improve students’ sense of belonging. 
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relatively large proportion compared to similar research) scored an average of almost 2 

points lower (on a ten-point test) than their White or Asian counterparts (who were also a 

member of another stereotyped group: female, first generation, and/or low-SES). In other 

words, in this study, a student’s race was the most influential characteristic on their 

academic performance. Racial academic performance differences are not uncommon 

findings in education research (e.g., Carnevale, Van Der Werf, et al., 2018), and, as noted 

in the introduction, one explanation for such differences is ST. It is possible that previous 

experiences made ST salient for all students of color regardless of experimental 

condition, and that those effects overrode any impacts of the intervention. What perhaps 

was surprising was that race was the only stereotyped characteristic to independently 

account for decreased academic performance—an effect not found for gender, first-

generation status, or social class. It is possible that other characteristics also account for 

differences in performance, but race is most strongly related, and therefore, accounts for 

most the variance in performance, which is why it was the only significant stereotyped 

characteristic.9 Another possible explanation for these findings could involve adversity 

students might experience during skills attainment. Appel and Kronberger (2012) posit 

that ST can be detrimental prior to test taking by affecting targeted students during the 

learning process, and therefore, stunting the knowledge and skill acquisition that is 

required to perform well on tests. Other explanations involve student motivation, 

unrecognized biases in the test, or other non-ST related environmental influences.  

 
9 The zero-order correlations between performance and the demographic variables of student of color (r = -
.33*), first-generation status (r = -.24*), low-SES (r = -.13), and female (r = -.04) were all negative. Only 
students of color and first-generation were significantly related to performance. Students of color and first-
generation variables had a significant, weak correlation (r = .220*). This could suggest the students of color 
variable and the first-generation variable tap into the same variance, but because race was the only 
significant one in the model, it did it more strongly. 
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Therefore, instead of attributing the differences found in this study to racial abilities, it 

seems likely that test performance for students of color was lower because of one or more 

external influences, such as a threatening learning environment.   

Model Testing of the Subjective Group Membership Framework of Stereotype 

Threat 

 The original impetus for this study was to test a new theoretical framework that 

aimed to shed light on unexplained relationships between ST, social identity, and sense of 

belonging. It was predicted that the ST condition would lead stereotyped students to 

fence their social identity to become more insular, and distance their identity from their 

non-stereotyped peers. Social identity fencing was predicted to lead to a lowered sense of 

belonging and group prototypes that aligned with each group’s negative stereotypes, 

which in turn, would result in decreased academic performance. While all of the 

predictions of the framework were not supported by the data from these exploratory 

analyses, the overall model structure did provide a good explanation of how variables 

related to one another. Despite the small sample size (N = 80), there was consistency 

across goodness-of-fit indices suggesting the model can reproduce the observed 

covariances, supporting the direct relations observed in the model between factors. These 

findings provide rich insights into the social psychology of stereotyped college students 

and advance the field of ST research. 

Unexpectedly, the ST condition’s fencing effect on social identity was not found. 

In fact, there was a small extending effect of the ST condition on one of the three social 

identity components, suggesting students’ other social identity grew to be more inclusive 

of others when given the ST prime—the opposite of fencing. Also, I found the ST 
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condition had a positive relationship with academic performance, and a marginally 

significant relationship with academic behavior prototype, trending towards non-

stereotypic prototypes. These three findings are contradictory to previous literature and 

theory (e.g., Hogg & Turner, 1987; Pronin et al., 2004). However, these relationships 

mirror earlier findings from this study, and are likely due, in part, to uncertainty about the 

ST prime manipulation (as discussed earlier). If there was no discernible change in ST 

with the manipulation, it becomes impossible to detect mechanisms that might be 

responsible for ST’s impact on academic performance. If that is so, it is likely that subtle, 

realistic primes are not effective in studying mechanisms of a phenomenon that is largely 

lab-based (cf. Sackett, 2003; Shewach et al., 2019). 

 Perhaps most importantly, three paths (two significant and one marginally 

significant) were found between social identity factors and sense of belonging and group 

prototypes—all in the predicted directions. Common social identity significantly 

predicted college outcome prototype and sense of belonging, while campus social identity 

predicted college outcome prototype with marginal significance. Altogether, this suggests 

that as these social identity components extend to include other non-stereotyped students, 

stereotyped students believe their in-group is more likely to do well in college and their 

sense of belonging with a broader reference group increases.  

The absence of five potential paths in the model also provide important 

implications. Three paths from each of the social identity factors directly to academic 

performance, and two paths between sense of belonging and the two prototype factors 

were essentially set to zero. This means the model fit the data even without these 

potential relations. This evidence suggests that—as the a priori framework predicted—
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social identity is not directly related to academic performance, but rather, is likely 

indirectly related. Also, the missing paths between the two prototype factors and sense of 

belonging suggest that their relationships with academic performance are not affected by 

their relations with each other, as predicted. Furthermore, because common social 

identity has significant relations with academic behavior prototype and sense of 

belonging, and the two endogenous factors are not related, we can assume these two 

relations are not correlated.  

Altogether, these findings are one of the first to empirically demonstrate the 

connection between social identity changes and changes in sense of belonging. Previous 

research often studied sense of belonging as an outcome of an environmental influence, 

such as an ST (e.g., Walton & Carr, 2012). However, none has measured changes in 

social identity and how those might influence belongingness. This study demonstrated 

that when stereotyped college students believe they have a common identity with non-

stereotyped students, they also feel more like they belong in college. The converse of this 

relationship is also supported. In other words, stereotyped students who fence their social 

identity to exclude non-stereotyped students feel less like they belong in their college. 

Using the current data, these changes in social identity cannot be attributed to ST. 

Nevertheless, it is important that future research examine if different types of ST primes 

might be related to social identity changes. 

Moreover, these findings also demonstrate how social identity changes are related 

to beliefs regarding how one’s in-group is expected to perform in college. The more 

stereotyped students identify with non-stereotyped students, the more they believe it is 

normative for their stereotyped group to behave in ways that are normative to the non-
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stereotyped group (i.e., succeed in college). This relationship aligns with social 

comparison research, which finds that perceived group similarity with others is associated 

with psychological and behavioral assimilation (Gerber et al., 2018). Conversely, this 

relationship suggests that when stereotyped students perceive themselves to be different 

from others, they will shift behaviors and psychological connections further away from 

that group (i.e., contrast effects). Because an ST was likely not activated in this study, we 

cannot rule out that social identity fencing could be a result of ST. It is still possible that 

ST might be a cause for stereotyped students to fence their social identity, thus distancing 

themselves from the non-stereotyped group, resulting in behavior that aligns with their 

marginalized group. 

Limitations and Recommendations 

 Although this study does contribute to the knowledge base of ST, social identity, 

group prototypes, and sense of belonging among stereotyped college students, several 

limitations must be noted. While the design of the current study was a randomized 

control trial, there is a possibility that maturation or history occurred within the students 

between the time of baseline measurement and the experiment, which would impact the 

within-subjects outcomes. These threats to internal validity (Campbell, 1969) were 

mitigated by limiting the time between the two data collections to two weeks for all 

participants. Future research should attempt to replicate these findings using various 

timeframes between pretest and posttests, therefore, testing if the effects found here could 

be a result of maturation or history. 

 Additionally, there are a few possible limitations regarding the sample of the 

study. As noted earlier, students were recruited at two different times: spring and fall 
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semesters. Furthermore, the students from spring semester made up a substantially 

smaller proportion of the final sample (n = 17) compared to the fall semester (n = 111). 

The surveys were also administered at different points within the semester across 

timeframes: mid-late semester for the spring group, and early in the semester for the fall 

group. While these group differences were not purposeful, the sample sizes for each 

semester were too small for independent analyses, and therefore, the data were 

aggregated. Combining responses across times could have had an impact on the results of 

the study, and thus, should be considered when interpreting the results.  

 Unavoidable data aggregation because of small numbers within groups combined 

students from three racial categories into one group, students of color. Ideally, the sample 

size would have allowed for separate analyses between racial minority groups, thus 

permitting investigation of race-specific effects. However, the aggregation of these 

groups was not arbitrary because (a) these racial minorities are burdened with similar 

stereotypes related to their race, (b) the current study’s focus was on stereotyped groups 

(e.g., gender, race, social class) rather than within-group effects, and (c) the variance in 

outcome measures between these groups was small. Therefore, combining these racial 

groups likely had minimal impact on the results of this study.  

There also is a possibility that this study could have induced reactive effects from 

the participants because of the experimental arrangements. In other words, because the 

procedures were completed within an artificial setting, the participants might behave 

differently than they would in a real classroom setting. This, however, was offset by the 

use of materials that are similar to course materials and using an ST prime aimed at 
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producing a threat similar to one they would have likely regularly experienced in their 

college settings.    

There also exist possible measurement limitations in the ST manipulation check 

used in this study. A six-point rating scale was used to maintain response scale 

consistency; this is considered a recommended best practice in survey design (Dillman, 

Smyth, & Christian, 2009). However, the single item used in this study with a smaller 

response scale used previous studies (i.e., Good et al., 2008) may not have been sensitive 

enough to detect group differences. Future ST studies should continue to investigate how 

to adequately produce and detect the experience of an ST instead of using performance 

outcomes as a proxy. One possibility is to ask a more indirect question. For example, 

asking students how people like them would do the on the test. This might help abate the 

issues of self-demeaning attributions and social desirability effects. In tandem with self-

report measures, physiological measures, such as eye tracking, electroencephalograms 

(EEGs), or galvanic skin responses (GSR), might provide more insights in whether a 

prime does induce an ST (Mendes & Jamieson, 2012). By measuring physiological 

responses, researchers can better detect which primes are more likely to cause distress, 

thereby improving our understanding of the phenomenon. 

Lastly, the present study relied on self-reporting on a single battery of 

psychological concepts including belonging, subjective group membership, and group 

prototypes. It is possible that participants might not have been able to accurately access 

their feelings or beliefs concerning these complex concepts. To mitigate this, I developed 

measures that included simple, relatable questions designed to be intuitive, yet allowed 

for the collection of psychological processes that often are outside of awareness. Like 
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detecting the experience of ST, future research on this topic should explore physiological 

measures by measuring bodily arousal or stress responses to augment self-reported data 

on these constructs. 

Implications and Future Directions 

The present study makes several valuable contributions to the fields of ST and 

social identity. Confirming concerns from Shewach et al. (2019), findings showed that a 

subtle message of test diagnosticity was not enough to induce a discernible ST. This was 

supported by the failed manipulation check and the lack of negative impact the priming 

message had on test performance. Students from stereotyped backgrounds were not 

affected by the “threat” that the test they were about to take was predictive of their future 

grades. Furthermore, this study failed to replicate results of previous studies on the ST-

performance relationship (e.g., Steele & Aronson, 1995) and the ST-belonging-

performance relationship (e.g., Walton & Carr, 2012), suggesting the ST phenomenon is 

not yet fully understood. These findings also lead to questions of whether the 25-year-old 

ST phenomenon has undergone changes in how, or if, it is experienced by students 

because over those 25 years it has become one of the most well-known psychological 

phenomena.  

To address this gap in our knowledge of ST, several steps should be taken. First, 

the current publication bias favoring significant, large effects within ST research must be 

reduced (see Shewach et al., 2019). Studies with small or null findings provide valuable 

insights into the overall understanding the phenomenon (e.g., Pennington et al., 2019). 

Second, because ST research aims to explain real-world performance differences, more 

experiments are needed that recreate the environmental influences that affected students’ 
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actual experience. While ST theory continues to develop, it is important to differentiate 

the types of primes researchers use to activate ST, taking note of which primes students 

would likely encounter during real tests (Shewach et al., 2019). Because ST research is 

being used to develop interventions within schools, the ecological validity of ST research 

is even more important. More research is needed using realistic ST activation techniques 

as well as other features, such as motivational incentives, that would likely be present in 

real testing situations. Third, the growing prevalence of online classrooms introduces a 

new dimension of ST primes in schools. As this study found, ST may manifest differently 

in virtual environments. However, ST is largely unexplored in online school settings, and 

therefore, it an important area for ST researchers to further explore.  

 One of the most important implications of this study is that it is one of the first to 

empirically examine the malleability of social identities and how it relates to other related 

psychological processes. I found that not only does social identity change over time, the 

changes predict student’s sense of belonging on campus as well as their beliefs of how 

their in-group performs in college. Common identity—a social identity measure of how 

similar one feels to others—was found to be strongly related to student’s sense of 

belonging, suggesting that if stereotyped students see themselves as sharing aspects of 

their identity with students from different groups, they tend to feel more like they fit in on 

campus. Common identity was positively related to student’s college outcome prototype, 

while another social identity measure relating to how students want to be identified on 

campus was marginally related to it. In other words, as stereotyped students share social 

identities with non-stereotyped students, they more strongly believe that it is normal for 

their group to get passing grades and graduate college. 
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 Looking at it in another way, this evidence supports my earlier predictions that 

social identity fencing correlates with stereotypical group norms and a decreased sense of 

belonging. Russ (2009) suggested ST could lead to contrast effects because differences 

between the two groups are made more salient. While this study did not find evidence of 

ST causing such effects, it did find that when stereotyped students feel less similar to 

other students, they believe their group will do more poorly in college—a group norm 

that deviates from non-stereotyped students. The field of ST would benefit from future 

research that further investigates the directionality of these relationships if different, yet 

realistic ST primes might elicit changes in these constructs, and how changes might 

impact long-term performance such as grades or graduating from college. 

 Finally, consistent with previous research, this study found that stereotyped 

students’ performance on a test improved when they were given messages that 

insecurities and struggles were common among most students. However, I found this to 

be the case even without the presence of an ST that might create or increase uncertainty 

about performance. This suggests such messages have the potential to improve the 

performance of stereotyped students at larger scales even if they are used in situations 

where there may not be STs. Interestingly, the intervention messages had no effect 

student’s social identity, group prototypes, or sense of belonging. However, indirect 

relationships with these constructs cannot be ruled out. It is possible another construct, 

such as self-efficacy (Bandura, 1997), might mediate these relationships. Perhaps the 

intervention messages improved students’ beliefs in their own capabilities to perform 

well on a test. In any case, before similar interventions are implemented within schools, it 
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is important that research be conducted to identify the mechanism(s) responsible for these 

effects so to maximize impact and avoid potential unintended consequences.   

While the study of ST is important in helping to abate achievement gaps in higher 

education, underperformance by marginalized students is a multi-faceted issue. 

Addressing ST does not attend to the negative experiences, discrimination, or prejudices 

students may experience on account of their marginalized identity, or to differences in 

backgrounds created by historical inequalities. The ideal solution to STs and college 

attainment gaps would be to reduce racism, classism, and sexism in these environments 

and in the environments that lead up to them. Given our societal challenges in 

accomplishing such goals, a continuing focus on ST and dual identity interventions seems 

important.   

Conclusions 

 The aim of this dissertation was to investigate how stereotypes and the social 

environment can impact the academic performance of stereotyped college students. 

Building on the vast body of literature on ST, I put forth a theoretical model that 

predicted changes in social identity, sense of belonging, and beliefs of group prototypes 

mediated the relationship between ST and underperformance. The findings of this study 

suggest ST cannot be changed by subtle manipulations that are intended to trigger ST, 

such as test diagnosticity. Furthermore, the less stereotyped students identify with non-

stereotyped students (i.e., the more they fence their social identity), the less they feel they 

belong in college and predict they will be academically successful. Ultimately, this study 

broadens our understandings of ST theory by applying its propositions to environments 
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similar to the real-world and introducing new mechanisms that could further explain the 

ST-poor performance relationship. 

 As the importance of a college degree grows in American society, so must our 

efforts to make earning one an egalitarian endeavor. This study illustrates that racial 

differences in test performance continue to persist, but also that teaching marginalized 

college students that they have similarities with non-marginalized students may help 

them do better on a difficult test. This is important evidence that environmental 

influences have meaningful impacts on academic performance—both negatively and 

positively. Armed with this knowledge, researchers, policymakers, and educators are 

better able to lead changes that will make educational environments more welcoming and 

effective for all students.  
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Appendix A 
Recruitment Materials  
 
For research experience pool: 
 

Participate in a study to help educators better understand campus life and how it 
impacts your grades. This research will be conducted via an online survey at two 
time points, which will take a total of 31 minutes to complete. It is very important 
that you participate in both parts of the survey. Participants will be given 2 REP 
points for participating in both parts. 

 
For statistics course:  
 

There is an extra credit opportunity that has come up.  This is chance to earn 2 
extra credit points towards the participation portion of your grade. As you know, 
there are 27 possible participation points which make up 20% of your total 
grade.  I encourage you to take advantage of this opportunity.  
 
How to earn extra credit points: you are invited to participate in a study to help 
educators better understand campus life and how it impacts your grades. This 
research will be conducted via two online surveys, which will take a total of about 
20-30 minutes to complete.  You must participate in both surveys to earn the extra 
credit points. Your participation is voluntary.   
 
If you wish to participate, please follow this link to the first survey. You 
have 6 days to complete the first survey and then it will close. The second survey 
will be sent out in two weeks. Remember, to earn the extra credit points, you must 
complete both surveys in the timeframe in which they are available. 
 
If you have any questions about the study, please contact Anthony Schulzetenberg 
at schu2856@umn.edu.   
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Appendix B 
Consent Form 
 
Title of Research Study: Attitudes on Campus Climate 
 
Investigator Team Contact Information: Geoffrey Maruyama  
For questions about research appointments, the research study, research results, or other 
concerns, call the study team at:  

Investigator Name: Geoffrey Maruyama 
Investigator Departmental Affiliation: 
Psychological Foundations - CEHD 
Phone Number:612-625-5861 
Email Address: geoff@umn.edu 

Student Investigator Name: Anthony 
Schulzetenberg 
Phone Number: XXX-XXX-XXXX 
Email Address: schu2856@umn.edu 
 
Study Staff (if applicable): 
Phone Number: 
Email Address:  

 
Supported By:  This research is supported by no one. 
 
Key Information About This Research Study 
The following is a short summary to help you decide whether or not to be a part of this research 
study. More detailed information is listed later on in this form.  
What is research?     
The goal of research is to learn new things in order to help people in the future. Investigators 
learn things by following the same plan with a number of participants, so they do not usually 
make changes to the plan for individual research participants. You, as an individual, may or may 
not be helped by volunteering for a research study.   
Why am I being invited to take part in this research study? 
We are asking you to take part in this research study because you are enrolled in the 
EPSY 1281 course. 
What should I know about a research study? 
Someone will explain this research study to you. 
Whether or not you take part is up to you. 
You can choose not to take part. 
You can agree to take part and later change your mind. 
Your decision will not be held against you. 
You can ask all the questions you want before you decide. 
Why is this research being done? 
This survey is designed to gather attitudes about campus life for students attending college. There 
is a growing need for educators to understand how students think and feel on campus to better 
help them succeed. By participating, there is potential benefits to other students by giving them 
the tools they need to be successful.  
How long will the research last? 
We expect that you will be in this research study for 20 minutes.  
What will I need to do to participate? 
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You will be asked to answer questions about how you feel about being student and take a short 
test.  
More detailed information about the study procedures can be found under “What happens if I say 
yes, I want to be in this research?” 
Is there any way that being in this study could be bad for me? 
This study could make you feel confused, bored, or slightly stressed. 
Will being in this study help me in any way? 
There are no benefits to you from your taking part in this research. We cannot promise any 
benefits to others from your taking part in this research. However, possible benefits to others 
include feeling more informed about your environment and feeling better prepared for your 
courses. 
What happens if I do not want to be in this research? 
There are no known alternatives, other than deciding not to participate in this research study.  

Detailed Information About This Research Study 
The following is more detailed information about this study in addition to the information listed 
above. 
How many people will be studied? 
We expect about 100 people here will be in this research study out of 100 people in the entire 
study nationally. 
 
What happens if I say “Yes, I want to be in this research”? 
This research will take approximately 20 minutes. You will be asked to complete two 
parts, separated by two weeks. Each part will take about 10 minutes. All aspects will be 
completed online, at your leisure.  
The type of survey you get will be chosen by chance, like flipping a coin. Neither you nor the 
investigator will choose what experimental treatment you get. You will have a(n) equal chance of 
being given either experimental treatment.  
Neither you nor the investigator will know which experimental treatment you are getting.  
 
What happens if I say “Yes”, but I change my mind later? 
You can leave the research study at any time and no one will be upset by your decision.   
 
Choosing not to be in this study or to stop being in this study will not result in any penalty to you 
or loss of benefit to which you are entitled. This means that your choice not to be in this study 
will not negatively affect your academic standing as a student. 
 
If you withdraw, your data will be removed from the study and deleted. You will not be asked to 
explain your withdrawal and not be asked for permission to collect data through interaction or 
collected of private identifiable information.  
 
Will it cost me anything to participate in this research study? 
Taking part in this research study will not lead to any costs to you.    
 
What happens to the information collected for the research? 
Efforts will be made to limit the use and disclosure of your personal information, including 
research study and medical records, to people who have a need to review this information. We 
cannot promise complete confidentiality. Organizations that may inspect and copy your 
information include the Institutional Review Board (IRB), the committee that provides ethical 
and regulatory oversight of research, and other representatives of this institution, including those 
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that have responsibilities for monitoring or ensuring compliance. If we learn about current or 
ongoing child [or vulnerable adult] abuse or neglect, we may be required or permitted by law or 
policy to report this information to authorities. 
 
Will I receive research test results? 
NO 
Most tests done on samples in research studies are only for research and have no clear meaning 
for health care. The investigator(s) will not contact you or share your individual test results.   
 
Will anyone besides the study team be at my consent meeting?   
You may be asked by the study team for your permission for an auditor to observe your consent 
meeting. Observing the consent meeting is one way that the University of Minnesota makes sure 
that your rights as a research participant are protected. The auditor is there to observe the consent 
meeting, which will be carried out by the people on the study team. The auditor will not 
document any personal (e.g. name, date of birth) or confidential information about you. The 
auditor will not observe your consent meeting without your permission ahead of time.    
 
Whom do I contact if I have questions, concerns or feedback about my experience? 
This research has been reviewed and approved by an IRB within the Human Research Protections 
Program (HRPP). To share feedback privately with the HRPP about your research experience, 
call the Research Participants’ Advocate Line at 612-625-1650 or go to 
https://research.umn.edu/units/hrpp/research-participants/questions-concerns. You are encouraged 
to contact the HRPP if:  
 
Your questions, concerns, or complaints are not being answered by the research team. 
You cannot reach the research team. 
You want to talk to someone besides the research team. 
You have questions about your rights as a research participant. 
You want to get information or provide input about this research. 
 
Will I have a chance to provide feedback after the study is over?  
The HRPP may ask you to complete a survey that asks about your experience as a research 
participant. You do not have to complete the survey if you do not want to. If you do choose to 
complete the survey, your responses will be anonymous.   
If you are not asked to complete a survey, but you would like to share feedback, please contact 
the study team or the HRPP. See the “Investigator Contact Information” of this form for study 
team contact information and “Whom do I contact if I have questions, concerns or feedback about 
my experience?” of this form for HRPP contact information. 
Will I be compensated for my participation?  
If you agree to take part in this research study, we will pay you 10 extra credit points for this 
course for your time and effort.  
  
Your completion of this survey indicates your consent to participate in this research. 
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Appendix C 
 
Sense of belonging scale: Items answered on a 6-point rating scale with “Strongly 
disagree” and “Strongly agree” as anchors. 
 

I fit in as a student at the University of Minnesota. 
I belong with other students in my year at the University of Minnesota. 
I feel at home at the University of Minnesota. 
 

Subjective group membership scales: Items answered on a 6-point rating scale with 
each item option as anchors 
 

On campus, it is more important that others identify me as a member of 
my: 

race   -   -   -   -   -   college cohort 
social class  -   -   -   -   -   college cohort 
gender   -   -   -   -   -   college cohort 
home community  -   -   -   -   -   college cohort 
 

Items answered on a 6-point rating scale with “Strongly disagree” and “Strongly 
agree” as anchors. 

 
I have a number of things in common with most other students in my year. 
I have a number of things in common with most students from different 
social  

classes. 
I have a number of things in common with most students from races other 
than  

my own. 
It is important to me that others identify me as a University of Minnesota  

student. 
It is important to me that others identify me as a member of my racial 
group. 
It is important to me that others identify me as a member of my gender. 
It is important to me that others identify me as a member of my social 
class. 

 
Prototypical group attitudes and behaviors scale: Items answered on a 6-point rating 
scale with each item option as anchors. 
 

Students who are like me: 
Take college classes seriously   -   -   -   -   -   don’t care about 
classes 
Study a lot for tests   -   -   -   -   -   study very little for tests 
Often graduate college   -   -   -   -   -   struggle to graduate  
Fit in well on campus   -   -   -   -   -   don’t fit in on campus 
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Get good grades   -   -   -   -   -   get passing grades 
Have friends from different backgrounds   -   -   -   -   -  only have 
friends with their same background 

 
 
Demographic questions: 
 

What gender do you most identify as? 
Male  
Female  
Gender queer  
Other  

 
Do you have a parent or guardian that graduated from a four-year college? 

Yes  
No  
Not sure  
 

Are you an international student? 
Yes 
No 

 
What is your race/ethnicity? 

African American/Black 
American Indian 
Asian 
Latino/Hispanic 
Middle Eastern/North African 
White 

 
 What is your family's income level relative to your classmates? 

Higher than most 
About average 
Lower than most 
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Appendix D 
 

Performance Test. Correct answers not bolded in actual experiment. 
 
Please work through the following questions and select the option that best answers the 
question.  
 
1. What is the correlation of the data below? 
  

a. r = .8 
 b. r = -.8 
 c. r = .3 
 d. r = -.3 
 
 

 
 
 
 
 

 
 
2. A researcher wanted to know if there is an association between exercise and GPA for 
the population of 18-year-olds in the United States. She obtained survey responses from a 
random sample of 2,000 United States 18-year-olds and found convincing evidence of a 
positive correlation between exercise and GPA. Which of the following conclusions is 
well supported by the data? 
 a. All 18-year-olds who exercise have a higher GPA.  
 b. For any 18-year-old, exercise leads to a higher GPA.  
 c. Exercise leads to a higher GPA for 18-year-olds in the United States. 
 d. 18-year-olds who exercise have a higher GPA in the United States. 
 
3. If s > 0 and s2 – 9 = 0, what is the value of s? 
 a. 9 
 b. -3 
 c. 7 
 d. 3 
 
4. In the figure below, lines ℓ and 𝑚	are parallel and lines s and t are parallel. If the 
measure of Ð 1 is 55o, what is the measure of Ð 2?  
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a. 35o 
b. 55o 
c. 70o 
d. 125o 

 
 

 
 
 
5. Which of the following graphs shows a strong negative association between x and y? 
 

 
a.  b. 
 
 
 
 
 
 
 
c.   d. 
 
 
 

 
 
6. Which answer choice contains a set of numbers in which the median is greater than the 
mean? 

a. {3, 4, 5, 6, 7} 
b. {3, 4, 5, 6, 8} 
c. {–2, 4, 5, 6, 7} 
d. {–2, 4, 5, 6, 12} 

 
7. The table below lists the tests scores of a random sample of 21 freshman students on a 
math quiz. The outlier score of 24 is an error. Of the mean, median, and range of the 
values listed, which will change the most if the test score of 24 is removed from the data? 
 

Test Scores of Students 
8 9 9 9 10 10 11 
11 12 12 12 12 13 13 
13 14 14 15 15 16 24 

 
 a. Mean 
 b. Median 
 c. Range 
 d. They will all change by the same amount. 
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8. In a sleep study, the mean hours of sleep men get is 8 hours, and the mean hours of 
sleep women get is 6 hours. Which of the following must be true about the mean hours of 
sleep m of the combined group of men and women in the study?  
 a. m = 7 
 b. m > 8 
 c. m < 6 
 d. m > 6  
 
9.  In a survey, 500 people’s personality type was tested between extroversion, openness, 
neuroticism, and agreeableness. Each person’s personality fit into one type. The results 
of the survey are given in the table above. If x and y are positive integers, what is the 
greatest possible value of x?  
 

Big Five Personality Type Number of People Aligning 
with Personality Type 

Extroversion 176 
Openness x 

Neuroticism 97 
Agreeableness  y 

 a. 77 
 b. 114 
 c. 226 
 d. 227 
 
10. If x is the mean of 5 consecutive odd integers, what is the median of this set of 
integers? 
 a. x 
 b. 1 
 c. x -2 
 d. 0 
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Appendix E 
Debriefing Script 
 
You have just participated in a study that is aimed to understand the impact campus 
climate, specifically stereotypes, can have on test performance. The test you took is not 
indicative of your GPA nor can it predict any future academic performance.   
The true purpose of this experiment was intentionally not completely revealed to you 
because such knowledge would likely influence your behavior, thoughts, and feelings 
that are important to be authentic in order to accurately understand how students think 
and feel during real testing situations.  
Your participation will better equip educators to support students from diverse 
backgrounds.  Our goal is that all students have equal and fair learning environments as 
well as opportunities to succeed.  
Individual records of this study will be kept private. No individual reports will be 
published or publicly available. Your identification will be hidden from the researcher 
and your responses and test scores will not be traced back to you.  
Your decision whether or not to participate will not affect your current or future relations 
with the University. If you decide to participate, you are free to withdraw at any time 
without affecting those relationships. Your test score or decision to participate in this 
study will not affect your course grade. Your instructor will not know whether you 
choose to participate or not. If you do not want your responses to be recorded or included 
in this research, please email the researcher conducting this study: Anthony 
Schulzetenberg at schu2856@umn.edu or Dr. Geoffrey Maruyama, at geoff.umn.edu or 
612-625-5861.  

Thank you for your participation.  
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Appendix F 
 

Experimental Conditions Materials 
 
 Dual identity materials: 
Please read all instructions carefully and answer each question to the best of your 
knowledge and ability.  
 
 A recent survey of current University of Minnesota seniors found two main 
results. First, 89% of students agreed that when they first came to campus, they worried 
that they didn't belong. This was true regardless of their race, gender, or other 
background characteristics. Secondly, most seniors (85%) said they overcame their 
initial worries and challenges over time.  The most effective way to overcome these 
worries, according to the seniors, is to seek out friends and be involved with student 
groups.       

 

  
These are stories from a couple of the students in that study:  
 
“When I first got to college, being from MN, I knew that there would be a lot of white-
middle class people around. I was fairly used to settings in which I needed to seek out 
diversity or spaces that validated varied experiences in the world, if I wanted it.  I felt 
okay, but there were not a lot of African American students (whose ancestors were 
slaves).  Moving through college, I was able to make friends and have enough supports to 
get through the ebbs and flows of stress that college brings.  It sounds crazy, but the more 
I talk with other kids, the more I realized almost everyone felt like an outsider in some 
way or another their first year.  Currently, as I look back on my recent graduation and 
time spent at the U and in MN, I can say that for even kids like me, college gets better 
after freshman year and you learn you have a lot in common with other kids. “ 
 
“Transitioning from high school to college wasn’t as easy as I thought it would be. I was 
suddenly thrust into an environment where everyone was smarter, had better skills, and 
knew how to navigate the complex university environment. I thought I must have tricked 
the admissions board into letting me in, feeling like a fraud all along. As a biology major, 
most of my classes were filled with hyper-competitive boys with medical aspirations. My 
classmates seemed to have no problems studying all day and partying all night; I could 
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hardly keep up with school. It wasn’t until I joined a co-ed science club that I saw 
everyone else struggling the way I had; but they had adapted and formed study groups, 
using their strengths to help each other with weaknesses, and ultimately overcoming 
hurdles in faster, more productive ways. As I made friends, they supported me in my weak 
subjects like physics and organic chemistry, while I used my strengths in molecular 
biology and genetics to help them succeed. “ 
 
“When I first got to college, I worried that I was different from the other students.  Being 
Latino, I felt like an imposter in a white college. Everyone else seemed so certain it was 
the right place for them and were so happy here. But I wasn’t sure I fit in – if I would 
make friends, if people would respect me, if it was the right school for me. With time I 
came to realize that almost everyone comes to college--both Latinos and white students--
and feels uncertain at first about whether they fit in.  It’s just something everyone goes 
through. Now it seems ironic--everybody feels different first year, but really we’re all 
going through the same thing.” 
 
What do you believe was the most central message from these readings?  

• Students get used to the physical environment at the University of Minnesota with 
time. 

• Students worry initially that they don't belong at the University of Minnesota but 
come to feel at home here with time. 

• Students come to understand social and political issues in a more sophisticated 
way in college. 

• People have many different parts to their brain and these parts serve different 
functions. 

 
 Stereotype threat prime: 
“The following is a test of your academic capabilities. Your performance on this test will 
provide an accurate prediction as to the GPA you will earn in some of your future classes. 
It is important that you put forth your best effort. You will have 10 minutes to answer 10 
questions. The timer will start once you begin your test. To begin, click the arrow button 
below.” 
 
 Control group statement: 
“The following is a practice exercise to help you build on your problem-solving 
skills. Your score is not important. You should use this exercise as an opportunity to 
practice your reasoning abilities. Please work through the entire set of questions. You 
will have 10 minutes to complete 10 problems.” 
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Appendix G 
 

FACTOR 1: Campus Identity 
On campus, it is more important that others identify me as a member of my: 
Q1.  race   -   -   -   -   -   college cohort 
Q2.  social class -   -   -   -   -   college cohort 
Q3.  gender   -   -   -   -   -   college cohort 
Q4.  home community -   -   -   -   -   college cohort 

 
FACTOR 2: Common Identity 

Q5.  I have a number of things in common with most other students in my year. 
Q6.  I have a number of things in common with most students from different 

social classes. 
Q7.  I have a number of things in common with most students from races other 

than my own. 
Q8.  It is important to me that others identify me as a University of Minnesota 

student. 
 
FACTOR 3: Sense of Belonging 

Q9.   I fit in as a student at the University of Minnesota. 
Q10. I belong with other students in my year at the University of Minnesota. 
Q11. I feel at home at the University of Minnesota. 

  
FACTOR 4: College Outcomes Prototype 

Students who are like me: 
Q12. Often graduate college   -   -   -   -   -   struggle to graduate  
Q13. Get good grades   -   -   -   -   -   get passing grades 
Q14. Fit in well on campus   -   -   -   -   -   don’t fit in on campus 

 
FACTOR 5: Academic Behavior Prototype 

Students who are like me: 
Q15. Study a lot for tests   -   -   -   -   -   study very little for tests 
Q16. Take college classes seriously   -   -   -   -   -   don’t care about classes 

 
FACTOR 6: Other Identity 

Q17. It is important to me that others identify me as a member of my racial group. 
Q18. It is important to me that others identify me as a member of my social class. 

 
 
Removed Items: 

1. Students who are like me: Have friends from different backgrounds   -   -   -   -   
- only have friends with their same background 

2. It is important to me that others identify me as a member of my gender. 
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Appendix H 
 
Table H1. Unstandardized Loadings (Standard Errors), Standardized Loadings, and 
Significance Levels for Each Parameter in the Path Analysis Model with Pretest Scores 
Included as Exogenous Variables (N = 80) 

Parameter Estimate  B b p 
Social Identity    
    Stereotype threat à Campus Social Identity -0.174 (0.17) -0.907 .296 
    Stereotype threat à Common Identity 0.111 (0.16) 0.065 .477 
    Stereotype threat à Other Identity  0.359 (0.07) 0.590 .047* 
Prototypical Group Behaviors    
    Campus Social Identity à College Outcome 
Prototype  0.081 (0.06) 0.089 .187 

    Common Identity à College Outcome 
Prototype  0.194 (0.06) 0.204 .002** 

    Other Identity à College Outcome Prototype  0.058 (.05) 0.077 .246 
    Campus Social Identity à Academic Outcome 
Prototype -0.068 (.07) -0.075 .317 

    Common Identity à Academic Outcome 
Prototype 0.140 (.07) 0.146 .047* 

    Other Identity à Academic Outcome Prototype -0.031 (.05) -0.041 .574 
Sense of Belonging    
    Campus Social Identity à Sense of Belonging 0.025 (.13) 0.018 .843 
    Common Identity à Sense of Belonging 0.684 (.14) 0.462 .000*** 
    Other Identity à Sense of Belonging 0.075 (.10) 0.064 .466 
Academic Performance    
    College Outcome Prototype à Academic 
Performance 0.437 (.25) 0.198 .077 

    Academic Outcome Prototype à Academic 
Performance 0.028 (.24) 0.013 .908 

    Sense of Belonging à Academic Performance 0.029 (.16) 0.021 .851 
    Stereotype threat à Academic Performance 0.754(.39) 0.209 .053 

***Denotes significance at the p < .001 level, **Denotes significance at the p < .01 level, 
*Denotes significance at the p < .05 level 
 
 
 
 
 
 
 
 
 
 
 

* 



 

 142 

Figure H1. Path analysis with pretest scores included as exogenous variables.  
***Denotes significance at the p < .001 level, **Denotes significance at the p < .01 level, 
*Denotes significance at the p < .05 level 
 
 
 
 
 


