
Sacred Heart University Sacred Heart University 

DigitalCommons@SHU DigitalCommons@SHU 

Psychology Faculty Publications Psychology 

2023 

Cuing Disparities: The Consequences of Race-Based Social Cuing Disparities: The Consequences of Race-Based Social 

Stressors for Academic Achievement Stressors for Academic Achievement 

Dorainne J. Green 

Kathryn M. Kroeper 
Sacred Heart University 

Mary Murphy 
Indiana University 

Follow this and additional works at: https://digitalcommons.sacredheart.edu/psych_fac 

 Part of the Psychology Commons 

Recommended Citation Recommended Citation 
Green, D. J., Kroeper, K. M., & Murphy, M. C. (2023). Cuing disparities: The consequences of race-based 
social stressors for academic achievement. Journal of Community & Applied Social Psychology, 1–18. 
Doi: 10.1002/casp.2747 

This Peer-Reviewed Article is brought to you for free and open access by the Psychology at DigitalCommons@SHU. 
It has been accepted for inclusion in Psychology Faculty Publications by an authorized administrator of 
DigitalCommons@SHU. For more information, please contact santoro-dillond@sacredheart.edu. 

http://digitalcommons.sacredheart.edu/
http://digitalcommons.sacredheart.edu/
https://digitalcommons.sacredheart.edu/
https://digitalcommons.sacredheart.edu/psych_fac
https://digitalcommons.sacredheart.edu/psych
https://digitalcommons.sacredheart.edu/psych_fac?utm_source=digitalcommons.sacredheart.edu%2Fpsych_fac%2F169&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/404?utm_source=digitalcommons.sacredheart.edu%2Fpsych_fac%2F169&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:santoro-dillond@sacredheart.edu


R E S E A R CH A R T I C L E

Cuing disparities: The consequences of race-based
social stressors for academic achievement

Dorainne J. Green1 | Kathryn M. Kroeper2 | Mary C. Murphy1

1Department of Psychological and Brain

Sciences, Indiana University, Bloomington,

Indiana, USA

2Department of Psychology, Sacred Heart

University, Fairfield, Connecticut, USA

Correspondence

Dorainne J. Green, Department of

Psychological and Brain Sciences, Indiana

University, 1101 E. 10th Street, Bloomington,

IN 47405. USA.

Email: dojlevy@indiana.edu

Funding information

National Science Foundation, Grant/Award

Numbers: DRL-1450755, HRD-1661004

Abstract

Underrepresented racially and ethnically minoritized (URM)

students contend with individual-level race-based stressors

in college, like racialized discrimination and microaggressions.

In this study, we consider whether URM students' percep-

tions of racial inequity on campus—a context-level race-based

stressor—trigger adverse psychological and physical stress

responses that, in turn, undermine academic achievement.

Using a sample of 781 science, technology, engineering and

math (STEM) students, we found in a longitudinal study that

URM students report perceiving more inequality on campus

compared with White and Asian students. Greater perceived

inequality was, in turn, associated with increased psychologi-

cal and physical stress responses, which, in some cases,

predicted lower grades. Promoting more equitable college

environments, therefore, may help attenuate inequalities in

stress responses, ultimately, enhancing academic achieve-

ment. Please refer to the Supplementary Material section to

find this article's Community and Social Impact Statement.
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1 | INTRODUCTION

Inequities disadvantaging underrepresented racially and ethnically minoritized (URM) students in educational settings

are sizeable, persistent and exist at every stage of the academic pipeline (Baker, Klasik, & Reardon, 2018; Burchinal

et al., 2011; Perna, 2000; Posselt, Jaquette, Bielby, & Bastedo, 2012). These inequities are particularly striking in sci-

ence, technology, engineering and mathematics (STEM) fields, where URM students—those identifying as Black,

Latine, Pacific Islander and/or Native American—are significantly underrepresented, relative to their representation

in the US population, and are more likely to leave STEM majors compared with their White and Asian counterparts

(National Science Board, National Science Foundation, 2022).

The roots of these STEM retention disparities are complex and multifaceted (Crisp, Nora, & Taggart, 2009),

encompassing individual, interpersonal and structural dimensions. In order to address and effectively combat

these deeply entrenched disparities, it is critical that we understand these underpinning factors. Therefore, in the

present research, we examine an important psychosocial factor that shapes and maintains educational inequities

disadvantaging URM students in STEM: students' perceptions of inequity at school. We aim to understand how this

perception influences both psychological and physical stress responses and, subsequently, how these responses

shape the academic performance of URM students. Drawing from past research on race-based stressors (Clark,

Anderson, Clark, & Williams, 1999; Levy, Heissel, Richeson, & Adam, 2016), we explore whether perceiving a

higher level of school inequity heightens URM students' psychological and physical stress responses. Finally, we

examine if these responses to the school context negatively impact URM students' academic performance (see

Figure 1).

1.1 | Racial differences in race-based social stressors

Unequal exposure to race-based social stressors may serve as one pathway that shapes URM students'

academic achievement. Key race-based social stressors include experiences with racial and ethnic discrimination

(Clark et al., 1999) and racialized stereotype threat (i.e., a wariness of being seen or evaluated in light of nega-

tive stereotypes about one's racial or ethnic group; Steele & Aronson, 1995). STEM settings are rife with race-

based social stressors for URM students. For instance, URM STEM students relative to their White and Asian

peers report more experiences with racial and ethnic discrimination and microaggressions at school (Lee, Collins,

Harwood, Mendenhall, & Huntt, 2020; Park, Kim, Salazar, & Hayes, 2020). URM students are also cognizant of

negative cultural stereotypes impugning their group's intelligence and academic ability in these settings

(Steele & Aronson, 1995; Steele, Spencer, & Aronson, 2002) and, consequently, report that many of their STEM

peers and professors evaluate them through this stereotypical lens (Lee et al., 2020; McGee, 2018;

McGee, 2020). Moreover, URM students also contend with similar race-based social stressors in their broader

campus communities, extending beyond STEM settings specifically (Cokley, Hall-Clark, & Hicks, 2011; Cokley,

McClain, Enciso, & Martinez, 2013; Forrest-Bank & Jenson, 2015; Keels, Durkee, & Hope, 2017; Steele &

Aronson, 1995).

URM
(vs. White and Asian)

Students

Perceived Campus
Inequality

Psychological and Physical
Stress Responses

GPA
+ + _

Theoretical Model

F IGURE 1 Theoretical model.
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1.2 | Understanding context-level race-based stressors

Extensive research clearly demonstrates the detrimental impact of individual-level race-based stressors, such as

explicit instances of racialized discrimination and microaggressions, on URM students' academic achievement in high

school (Baysu, Agirdag, & De Leersnyder, 2022; Thomas, Caldwell, Faison, & Jackson, 2009) and college settings

(e.g., Del Toro & Hughes, 2020). Race-based stressors may have these adverse effects on academic achievement

through mechanisms of psychological and physical stress responses (Levy et al., 2016). It is essential, however, to

recognize that the school context—that is, a gestalt image of its biased structure, norms, values, policies and proce-

dures (Murphy, Kroeper, & Ozier, 2018; Murphy & Taylor, 2012)—may itself serve as a potent source of race-based

stress.

Like all students, URM students gauge the local meaning and value of their group identity based on cues from

their campus environment (Murphy & Taylor, 2012). If certain aspects of this environment consistently produce ineq-

uitable experiences and outcomes related to race or ethnicity, then the context itself may be considered biased

(Murphy et al., 2018). We describe this overall perception of the context as a context-level race-based stressor

because it transcends isolated instances of bias to include a holistic assessment of the environment.

Various cues can converge to create a context-level race-based stressor. For instance, a campus predominantly

comprised of nondiverse faculty who continually endorse (or fail to challenge) stereotypical depictions of URM peo-

ple may create the perception of a biased campus. Similarly, structural inequities on campus, including underrepre-

sentation and racialized opportunity gaps for URM students—like unequal access to informal mentoring

opportunities and undergraduate research positions (Hurtado et al., 2011; Kim & Sax, 2009; McGee, 2020)—might

also contribute to perceptions of a biased campus. Notably, personalized experiences with discrimination may not be

necessary to perceive the context as biased—mere awareness of inequity, even if experienced vicariously, is likely

enough to create the perception that “this is a place where inequity happens.”
Thus, we propose that the school context itself can be perceived as a race-based stressor, potentially with

unique effects on students' psychological and physical stress responses. In the current research, we use students'

perceptions of inequality to capture this context-level race-based stressor, and we investigate its impact on

students' educational experiences.

1.3 | The impact of race-based stressors on psychological and physical stress responses

Race-based social stressors can trigger a variety of physical and psychological stress responses that have implications

for academic achievement (Levy et al., 2016; McGee, Griffith, & Houston, 2019). Race-based stressors are associated

with poorer physical well-being, such as headaches, chest pains and disturbed sleep (Cénat et al., 2022; Flores

et al., 2008; Levy et al., 2016). Responses to race-based stressors also include heightened psychological distress,

including feelings of anxiety and daily stress (Barnes & Lightsey, 2005; Ong, Fuller-Rowell, & Burrow, 2009; Sosoo,

Bernard, & Neblett Jr., 2020), as well as reduced confidence in one's ability to successfully navigate and manage the

stress and negative emotional reactions these stressors provoke (Berjot & Gillet, 2011; Espinosa, Anglin, &

Pandit, 2022).

A specific type of psychological stress response elicited by race-based stressors is social identity threat. This

refers to the psychological discomfort experienced when individuals feel at risk of being mistreated, devalued, or ste-

reotyped due to their social group memberships (Steele et al., 2002). Identity threats take many forms (Murphy &

Taylor, 2012), including concerns that one does not belong or fit in within their environment (Walton & Brady, 2017)

or that they might be exposed as an imposter or a fraud (Cokley et al., 2017; McClain et al., 2016; McGee

et al., 2019). Social identity threat is distinct from generalized psychological distress as it pertains directly to stu-

dents' concerns about being devalued or mistreated due to their social identities. Consequently, our investigation will

examine whether students' perceptions of inequality differentially predict psychological distress, manifested as

GREEN ET AL. 3
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general anxiety and more specific social identity threats, and how these distinct psychological stress responses affect

students' academic outcomes.

1.4 | How psychological and physical stress responses shape academic performance

Psychological and physical stress responses to race-based stressors often precede adverse academic outcomes.

Social identity threat in STEM, like feelings of belonging uncertainty, has been linked to reduced topic interest

(Belanger et al., 2020) and lower grade point averages (GPAs) among college students (LaCosse, Murphy, Garcia, &

Zirkel, 2021). Similarly, anxiety is related to poorer academic achievement in higher education settings (Daker,

Gattas, Sokolowski, Green, & Lyons, 2021; Schneider & Preckel, 2017), as is self-rated poor physical health

(DeBerard, Spielmans, & Julka, 2004; Del Toro & Hughes, 2020; El Ansari & Stock, 2010). Thus, in the present

research, we examine how psychological (i.e., social identity threat and general distress) and physical stress responses

(e.g., somatic complaints) shape academic performance among STEM students.

2 | THE PRESENT RESEARCH

URM students, relative to their White and Asian peers, are more likely to contend with race-based stressors. These

stressors have been shown to induce psychological and physical stress responses that can negatively impact academic

achievement. Historically, the influences of race-based stressors on academics and stress responses have been studied

separately, but recent models, bringing these two bodies of work together, have argued that these adverse responses

to race-based stressors may form pathways linking race and ethnicity to achievement outcomes (Levy et al., 2016).

Little research, however, has traced the full pathway from race-based stressors, through stress responses, to

academic achievement (see Figure 1). Previous work has linked discriminatory climates and school belonging to per-

formance in math and reading among high school students (Baysu et al., 2022), and other studies have explored

whether psychological distress from discrimination impacts Latine college students' academic performance (Castro,

Sasser, Sills, & Doane, 2022; see also, Keels et al., 2017). Yet, there is no comprehensive research to date that has

simultaneously considered social identity threat, psychological distress and physical stress in response to race-based

stressors and how they shape disparities in achievement among URM college students in STEM fields.

The present study seeks to remedy this gap by examining the longitudinal consequences of students' percep-

tions of inequality on their stress responses and, in turn, their academic achievement. First, we investigate whether

URM students perceive greater inequality compared with White and Asian students. Then, we examine whether stu-

dents' perceptions of inequality are associated with adverse psychological (i.e., distress and social identity threat) and

physical stress responses. So, we also explore this possibility. Finally, we test whether students' psychological

and physical stress responses negatively impact their end-of-term GPA.

3 | METHOD

3.1 | Participants

We recruited 957 freshman and sophomore students at a large, public Midwestern university. Participants were part

of a larger study examining students' experiences in introductory-level STEM courses and were enrolled in the larg-

est introductory STEM courses on campus. Through listwise deletion, 176 students were excluded from the analyses

for not providing their perceptions of inequality at the beginning of the semester (n = 13), missing information on

key covariates (n = 6), or failing to complete the end-of-semester stress outcomes (n = 157). This resulted in a final

4 GREEN ET AL.
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sample of 781 students (66.2% female; 70.2% White, 10.0% Asian/Asian American, 4.1% Black, 3.3% Latine, 12.5%

others/biracial).

3.2 | Procedure

Students completed an initial survey between the second and the fourth weeks of the semester. In this beginning-

of-semester survey, students reported their perceptions of inequality on campus and their demographic characteris-

tics. Students also reported on several indicators of psychological stress responses, including their imposter feelings,

belonging uncertainty, day-to-day distress levels, and ability to cope with their day-to-day distress. Between the

fourteenth and fifteenth week of the semester, students completed an end-of-semester survey in which they again

reported the same psychological stress responses assessed at the beginning of the semester along with a measure of

their anxiety symptoms. In addition to these items, participants reported their physical stress responses—specifically,

measures assessing their physical health complaints. Finally, after the semester ended, we obtained students' college

GPA (and their high school GPA, used as a covariate) from university academic records.1

3.3 | Measures

The full text of all measures for all studies can be found in the Supplemental Materials.

3.3.1 | Perceptions of inequality

To assess students' perceptions of campus inequality, students responded to the single item, “Inequalities due to race

and class are deeply entrenched at [SCHOOL NAME],” on a scale ranging from 1 (strongly disagree) to 7 (strongly agree).2

3.3.2 | Psychological stress responses

To measure students' psychological stress responses, we measured their feelings of social identity threat and dis-

tress. To index, social identity threat, we measured students' imposter feelings and belonging uncertainty (for a similar

method, see Muenks et al., 2020). We used four items to measure imposter feelings (adapted from Leary, Patton,

Orlando, & Funk, 2000); for example, “At times, I feel afraid others will discover how much knowledge or ability I

really lack.”; αTime1 = .87; αTime2 = .91) rated on a scale ranging from 1 (not at all true) to 6 (very true). To assess

belonging uncertainty, students responded to the single item adapted from Walton and Cohen (2007; “When you

think about [SCHOOL NAME], how often, if ever, do you wonder: ‘Maybe I don't belong here’?”) on a scale from

1 (never) to 5 (always). We standardized the imposter feelings and belonging uncertainty items, and these items were

aggregated to index social identity threat (αTime1 = .84; αTime2 = .85).

To index psychological distress, we measured students' perceptions of their day-to-day levels of distress and

their confidence in their ability to handle day-to-day distress. We also assessed their anxiety symptoms. To assess

day-to-day levels of stress, students responded to one item—“How much stress do you experience on a day-to-day

basis at [SCHOOL NAME]?”—from 1 (none) to 7 (an extreme amount). Students then rated their confidence in their

ability to handle day-to-day distress by responding to another item—“How confident do you feel that you can handle

the stress you experience on a day-to-day basis at [SCHOOL NAME]?”—on a scale ranging from 1 (not at all confi-

dent) to 7 (extremely confident). We also measured students' anxiety symptoms using five items adapted from Brief

GREEN ET AL. 5
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Symptom Inventory (Derogatis & Melisaratos, 1983; e.g., “How often do you experience feeling tense or keyed up?”;
α = .90) on a scale ranging from 1 (never) to 4 (all of the time). We standardized the end of semester measurements

of day-to-day levels of distress, ability to handle day-to-day distress, and anxiety symptoms, and these items were

aggregated to index psychological distress (α = .88).3,4

3.3.3 | Physical stress responses

To assess students' physical stress responses, we measured their somatic symptoms. Fourteen items (e.g., “In the

past month have you had headaches?” “…experienced sleep that is disturbed?; α = .83) adapted from The Symptom

Checklist 90-Revised (Derogatis & Unger, 2010) and the Patient Health Questionnaire-15 Somatic Symptom Scale

(Kroenke, Spitzer, & Williams, 2002) assessed students' physical health complaints. These items were aggregated to

index physical health complaints (α = .83).

3.3.4 | URM students

Students self-reported their race/ethnicity. White and Asian students were categorized as the socially advantaged

group (n = 626) because both racial groups tend to be overrepresented (and positively stereotyped) in U.S. STEM

courses (Beede et al., 2011; National Science Board, 2014). Students who self-identified as Black, Latine, American

Indian, Native American, Pacific Islander and multiracial were categorized as URM (n = 99), because these racial

groups tend to be underrepresented (and negatively stereotyped) in U.S. STEM courses (National Science

Board, 2014). See Table 1 for demographic characteristics for the full sample.

3.3.5 | Gender

Students self-reported their gender, which was included as a covariate in all analyses. The participants were included

in the analyses if they self-identified as male (n = 264) or female (n = 517). Students who marked “others” (n = 6)

were excluded from analyses.

TABLE 1 Demographic characteristics presented for the full sample and by URM and socially advantaged student
status.

Demographic characteristics Full sample URM students White and Asian students

Gender

% female 66.20 73.74 65.10

% male 33.80 26.26 34.90

Age

Mean score 18.59 18.52 18.60

Family SES

% working class 6.40 15.15 5.13

% lower middle class 11.70 22.22 10.12

% middle class 35.70 42.42 34.75

% upper middle class 40.10 20.20 42.96

% upper class 6.10 0.00 7.04

6 GREEN ET AL.
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3.3.6 | Socioeconomic status

Students self-reported their perceived family Socioeconomic status (SES) using a single item: “How would you

describe your family's social class?” rated on the following scale: 1 = working class, 2 = lower middle class, 3 = middle

class, 4 = upper middle class and 5 = upper class). As in previous research (Canning, LaCosse, Kroeper, &

Murphy, 2020), family SES was recoded into a dichotomous variable (1 = working class, lower middle class and middle

class; 0 = upper middle class and upper class). We used this dichotomous variable as a covariate in all analyses, how-

ever, the results are similar when using the continuous measure as a covariate.

3.3.7 | High school GPA

High school GPA was obtained from university academic records scale and were provided using the university's

GPA scale ranging from A indicating the highest grade to F indicating a failing grade (A/A+ = 4.0, A- = 3.7,

B+ = 3.3, B = 3.0, B- = 2.7, C+ = 2.3, C = 2.0, C- = 1.7, D+ = 1.3, D = 1.0, D- = 0.7, F = 0.0).5

3.3.8 | GPA

Students' end-of-semester GPA scores were obtained from university academic records. Grades were provided using

the university's GPA scale.

4 | RESULTS

4.1 | Descriptive statistics and correlations

Table 2 includes descriptive statistics and zero-order correlations for all dependent variables.

4.2 | Analysis plan

We first compared socially advantaged and URM students in STEM students across all variables. We used analyses

of covariance (ANCOVAs) for variables with baseline measures (i.e., measures included in the beginning-of-semester

survey: imposter feelings, belonging uncertainty, day-to-day levels of distress and ability to cope with their day-

to-day distress). For other descriptive analyses, we used t-tests.

Next, we conducted our primary analysis, which focused on examining the sequential relationships between

URM students' perception of campus inequality, stress responses and end-of-semester GPA (see Figure 1). We

tested this hypothesized model using the PROCESS macro in SPSS (Model 81; Hayes, 2017), with bias-corrected

95% confidence intervals computed with 10,000 bootstrap resamples. In this model, URM status (0 = White/

Asian, 1 = URM) was entered as the predictor; perceptions of inequality as the first mediator; then students'

social identity threat, psychological distress and physical stress responses as separate parallel mediators; and

end-of-semester GPA as our outcome. All the models controlled for student gender and family SES. Beginning-

of-semester stress responses, where available, were entered as covariates for their respective end of semester

stress responses. Finally, high school GPA was entered as a covariate for GPA. See Table S1 for full model

details. The pattern of results remains consistent when we do not include covariates in the mediation model

(see Table S2). The pattern of results also remains largely unchanged when we examine imposter feelings,

GREEN ET AL. 7
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belonging uncertainty, day-to-day levels of distress, ability to handle day-to-day distress, anxiety symptoms and

physical health complaints as separate mediators predicting end-of-semester grades. See Tables S3 and S4 for

details associated with these models.

4.3 | Descriptive analyses

Table 3 presents differences between socially advantaged and URM students on key outcomes. Relative to socially

advantaged students in STEM, URM students reported higher levels of perceived inequality, imposter feelings,

belonging uncertainty and anxiety. While both groups reported similar levels of day-to-day distress, URM students

reported a reduced ability to cope with that distress. Additionally, URM students also exhibited a lower end-

of-semester GPA. No detectable differences were found between socially advantaged and URM students concerning

their physical health complaints.

4.4 | Mediation analyses

We conducted mediation analyses to test our full hypothesized model, examining how URM students' perception of

greater inequality on campus may positively predict their stress responses and, in turn, negatively impact their end-

of-semester GPA. Results partly confirmed our hypotheses (see Figure 2). URM students perceived greater campus

inequality compared with their White and Asian peers. This perception of inequality was then associated with

increased social identity threat, psychological distress and physical stress responses, although these associations

were small.

As theorized, there was also a small but significant negative indirect effect of URM status on grades (indirect

effect = �.003, SE = .002, 95% CI [�.008, �.001] in a chain of serial mediation via perceived inequality and identity

threat. That is, URM students reported perceiving more inequality on campus and these perceptions of inequality

were related to greater feelings of identity threat which, in turn, were associated with lower grades at the end of the

semester.

TABLE 3 Comparisons between students from socially advantaged groups in STEM and URM students.

Outcome
Socially advantaged URM

p dM (SE) M (SE)

Perc. of inequality 2.52 (.06) 3.61 (.20) <.001 .69

Imposter feelings 2.65 (.04) 2.93 (.12) .023 .25

Belonging uncertainty 2.23 (.03) 2.41 (.09) .045 .21

Day-to-day distress 4.00 (.04) 4.02 (.11) .892 .02

Ability to cope with day-to-day distress 4.71 (.05) 4.36 (.13) .012 .27

Anxiety 1.89 (.03) 2.06 (.09) .033 .23

Physical health complaints 2.05 (.02) 2.15 (.06) .132 .16

High school GPA 3.79 (.01) 3.71 (.03) .026 .29

End-of-semester GPA 3.41 (.02) 3.15 (.06) <.001 .46

Note: Perc = perception. We used ANCOVAs for variables with baseline measures included in the beginning-of-semester

survey: imposter feelings, belonging uncertainty, day-to-day levels of stress and ability to cope with their day-to-day stress).

For other descriptive analyses, we used t-tests.
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However, contrary to our expectations, there were no detectable indirect effects linking URM status to stu-

dents' end-of-semester GPA via psychological distress (indirect effect = �.001, SE = .002, 95% CI [�.006, .001]) or

physical stress responses (indirect effect = .0002, SE = .002, 95% CI [�.004, .004]).

In sum, URM students reported perceiving greater inequality on campus, and these perceptions of inequality

were related to increased psychological and physical stress responses. Among these stress responses, social identity

threat emerged as related to poorer academic performance; however, there was no evidence supporting a link

between other indicators of psychological or physical stress and academic performance in this sample. Again, see

Table S1 for full model details.

5 | DISCUSSION

In the current research, we longitudinally examined how perceived inequality shaped the psychological and physical

stress responses of URM STEM (compared with White and Asian students) and whether these stress responses

influenced academic performance. As expected, URM students perceived greater inequality on campus relative to

their White and Asian counterparts. This perceived inequality, in turn, was related to increased social identity threat,

psychological distress and physical stress responses.

Surprisingly, social identity threat emerged as the only stress response predicting academic achievement in our

mediation model, highlighting the importance of examining multiple indicators of psychological and physical health

when investigating the downstream impacts of race-based stressors on academic outcomes. These findings are of

theoretical and practical import as they shed light on the mechanisms underlying inequities in STEM fields.

5.1 | Theoretical implications

The present research replicates and extends the literature demonstrating that URM students are more likely to per-

ceive the school context as biased and inequitable (Byrd, 2019; Del Toro & Hughes, 2020). In line with theorizing

and recent research (Baysu et al., 2022; Hurtado, Clayton-Pedersen, Allen, & Milem, 1998), however, we find that

perceptions of inequality negatively impacted all students' psychological and physical stress responses, although

URM students perceived more inequality. This finding highlights the powerful role that environments play in shaping

students' experiences and outcomes.

Similar to previous work (e.g., Barnes & Lightsey Jr., 2005; McClain et al., 2016; Pascoe & Smart Richman, 2009;

Walton & Brady, 2017), our descriptive analyses revealed a number of disparities in psychological and physical stress

F IGURE 2 Mediation model depicting the effects of URM status on end-of-semester GPA via perceptions of
inequality and psychological and physical stress responses.
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responses between URM students and White and Asian students. Specifically, URM students relative to White

and Asian students endorsed more imposter feelings, more belonging uncertainty, reduced ability to cope with

their day-to-day distress, and greater anxiety. Extending and replicating previous research (Baysu et al., 2022;

Hurtado & Ruiz Alvarado, 2015), perceptions of inequality predicted students' stress responses. Thus, our findings

establish perceived inequality as a contextual race-based social stressor that negatively impacts students' psycho-

logical and physical stress responses. While prior studies have primarily focused on individual-level race-based

stressors, such as racialized discrimination, this study underscores the importance of examining context-level

race-based stressors, such as perceived campus inequality, as predictors of students' psychological and physical

stress.

Importantly, our study also demonstrated that students' stress responses can influence their academic achieve-

ment. Specifically, social identity threat was related to poorer academic performance at the end of the semester,

complementing previous research demonstrating the pernicious effects of belonging uncertainty (Walton &

Cohen, 2007) and imposter feelings (Canning et al., 2020) on academic achievement. In our mediation model, psy-

chological distress and physical stress responses were also associated with poorer academic performance, albeit,

non-significantly. These findings suggest that social identity threat concerns may be a more proximal predictor of

students' academic outcomes. Social identity threat relative to psychological distress and physical stress responses

may have been more predictive due to its relevance to the academic context (Steele, 1997). That is, negative

intelligence-based stereotypes related to one's social group membership may trigger doubts about one's competence

(i.e., imposter feelings; Cokley et al., 2017; McGee et al., 2019) or the extent to which one fits within their academic

environment (i.e., belonging uncertainty; Walton & Cohen, 2007). These social identity threat concerns can lead to

decreased motivation and engagement, ultimately, undermining academic achievement (e.g., Canning et al., 2020).

Psychological distress and physical stress responses may be influenced by various factors not directly tied to the aca-

demic context and thus might be less influential in shaping academic outcomes relative to social identity threat.

Although these are intriguing possibilities, future research is needed to examine what role different contexts, individ-

uals, and sociodemographic factors might play in shaping the relative influence of social identity threat, psychological

distress and physical stress responses on academic outcomes.

While on the topic of stress responses and academic performance, we think it is important to acknowledge that

psychological and physical stress responses are problematic in their own right, independent of their direct link to aca-

demic outcomes. Our findings, which demonstrate that perceived inequality significantly predicts all examined psy-

chological and physical stress responses, raise concerns that should not be overlooked. Efforts should be directed

towards fostering more inclusive and equitable educational environments where all students, regardless of their

racial and ethnic backgrounds, feel valued, supported, and empowered. By addressing and mitigating perceived ineq-

uity, we can work towards reducing the psychological and physical stress experienced by students, ultimately con-

tributing to healthier and more positive learning environments for all.

A novel contribution of the current study is the simultaneous examination of health (i.e., psychological and phys-

ical stress responses) and educational outcomes associated with race-based stressors. The health and educational

outcomes associated with race-based stressors are often examined separately. That is, extensive research has sepa-

rately examined the negative impacts of race-based stressors on mental and physical health (Williams &

Mohammed, 2013) and on educational outcomes (Del Toro & Hughes, 2020; Steele et al., 2002). However, health

and educational outcomes influence each other and are interconnected. For instance, stress-related changes in psy-

chological and physical well-being have implications for attention, working memory and executive functioning (cogni-

tive control processes) which are important for academic performance (Alapin et al., 2000; Miller & Bichsel, 2004).

Conversely, educational outcomes such as degree attainment have long-term implications for people's health out-

comes (Zajacova & Lawrence, 2018). To remedy inequities in educational outcomes, a more nuanced understanding

of the complex relationship between race-based stressors, stress responses and academic achievement is needed. By

incorporating a comprehensive approach, the present research provides important insights into the mechanisms

linking race-based stressors to inequities in education and orients researchers towards novel points of intervention.
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5.2 | Practical implications

Identifying influential race-based social stressors in the school context is critical to promote URM students' psycho-

logical, physical and academic well-being. Moving from individual to contextual determinants of students' experi-

ences and outcomes allows researchers, policymakers, and practitioners alike to consider interventions and

strategies that foster an equitable campus environment. Efforts to create inclusive and supportive environments will

likely promote health and academic outcomes for all students, but especially URM students who perceive more ineq-

uity in the first place. Policies and practices that are geared towards increasing diversity and representation in higher

education settings may be an important first step in reducing overall exposure to race-based stressors, thus improv-

ing students' health. URM students, for instance, report more incidences of discrimination at low-diversity institu-

tions (Hurtado & Ruiz, 2012). Further, research has demonstrated that being exposed to classmates and faculty from

underrepresented groups is associated with reduced likelihood of dropping out of college (Herzog, 2022) and

increased degree attainment among racially and ethnically minoritized students (Curtis, 2021). Therefore, diversifying

the faculty and student body will likely reduce experiences with discrimination and racialized opportunity gaps that

inform students' perceptions of inequity on their college campuses. Further, such intentional policies are needed to

counteract the historical legacy of exclusionary admission practices, particularly in STEM fields, that contribute

to the underrepresentation of people from racially and ethnically minoritized groups (McGee, 2020). However, it is

important to be cautious of superficial diversity efforts that merely use diversity as a recruitment tactic. These prac-

tices can inadvertently increase identity threat, rather than reduce it (Kroeper, Williams, & Murphy, 2022).

Educators also play a vital role in fostering inclusive and supportive environments for URM students. Diverse

curriculums that include courses where the perspectives of racially and ethnically minoritized individuals are incorpo-

rated and that require students to enroll in courses with a diversity focus are associated with students' perceptions

that the institution successfully cultivated an inclusive and diverse environment (Mayhew, Grunwald, & Dey, 2005).

Educators can also adopt a diversity-centred approach in their courses by constructing syllabi that centre authors of

historically underrepresented and marginalized backgrounds and that incorporate themes related to equity, diversity

and inclusion throughout the course schedule and topics (Fuentes, Zelaya, & Madsen, 2021). Developing diverse cur-

ricula and syllabi are vital in promoting fair and equitable environments where all students can thrive and perform

well academically.

Finally, given the role that students' stress responses play in shaping their academic outcomes, interventions that

reduce stress responses can also enhance academic outcomes. For instance, interventions that address students'

belonging concerns have been shown to improve retention and persistence among historically underrepresented stu-

dents (LaCosse, Canning, Bowman, Murphy, & Logel, 2020; Murphy et al., 2020; Walton & Cohen, 2011). Impor-

tantly, these interventions are effective in supportive environments that afford students the opportunity to belong

(Walton et al., 2023). Thus, although interventions that promote students' psychological and physical health are use-

ful, they do not replace the need for structural interventions that foster equitable educational environments. There-

fore, collective effort and engagement from various stakeholders, including students, faculty, administrators and

policymakers, is needed to address inequities in education.

5.3 | Limitations and future directions

While the present research provides important insights into the effects of contextual race-based stressors on social

identity threat, stress responses and subsequent achievement, it is limited in ways that suggest promising avenues

for future research. Given that our data were collected as part of a larger study examining students' experiences in

introductory-level STEM courses, we were constrained in our measures and our sample. Specifically, some of our

key variables were measured using a single item and we only tested our hypothesized model among students

enrolled in STEM courses. Despite recruiting an STEM-specific sample, we believe that our findings can still be
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applied to the experiences of students from the broader student population. It is worth noting that we recruited stu-

dents from a wide variety of STEM subdisciplines recognized by the National Science Foundation, such as physical

sciences, biological sciences, social sciences, computer science, engineering, and math. Thus, we obtained results

from a wide cross section of the university population. Moreover, students in our sample reported being interested

in a wide variety of majors, including education, gender studies, law, public policy and social work, in addition to the

STEM majors listed above. Further, the measures we employed assessed students' experiences on campus as a

whole, rather than focusing solely on their STEM-specific experiences. Thus, we believe our findings provide insights

into the broader student experience. Nevertheless, additional studies will be required to replicate these results using

multi-item measures and with students recruited from non-STEM and STEM courses. Another limitation of using a

larger dataset is that we were unable to identify factors that shape students' perceptions of inequality on campus.

Future research could include measures of individual-level race-based stressors such as perceived discrimination

and/or use multidimensional measures of school context and examine their role in shaping overall inequality percep-

tions. Further work could also consider whether education-related federal or state laws influence students'

perceptions of campus inequality. For instance, the Supreme Court's recent decision to strike down race-conscious

college admissions (Students for Fair Admissions, Inc. V. President and Fellows of Harvard College, 2023) will likely exac-

erbate underrepresentation in college settings (Reardon, Baker, Kasman, Klasik, & Townsend, 2018), consequently

increasing students' perceptions of campus inequality. Thus, such legislation may indirectly shape URM students'

educational experiences and outcomes.

An additional limitation of our study is that we grouped all URM students into a single category. Although our

overall sample was reasonably large, it is worth noting that the proportion of URM students was small, constituting

less than 20% of the total sample. As a result, we were unable to conduct a detailed analysis by disaggregating URM

groups in this particular study. Given that students from different underrepresented racial and ethnic groups experi-

ence different types of negative group-based stereotypes and sources of discrimination (e.g., immigrant status, lan-

guage; Greene, Way, & Pahl, 2006; Rosenbloom & Way, 2004), they are likely to experience the school environment

differently. Future work examining larger samples of URM students, therefore, could disaggregate and consider the

varying experiences between groups in college settings.

A final limitation relates to our small effects. Although, some of our effects were small, they can still be meaning-

ful especially in the context of a longitudinal, field study (Preacher & Kelley, 2011). Specifically, our results revealed

that perceptions of inequality at the beginning of the semester impacted students' psychological and physical stress

responses at the end of the semester over and above their stress responses at the beginning of the semester. In addi-

tion, our findings demonstrate that social identity threat influences academic performance. Although small, these

effects may accumulate over time to shape group-based differences in overall GPAs, graduation rates and career tra-

jectories thus contributing to further inequities in educational outcomes (Massey & Probasco, 2010).

6 | CONCLUSION

The current study demonstrates that students' perceptions of inequality on their college campus can be considered a

contextual race-based stressor that has an adverse impact on students' psychological and physical stress responses

and subsequent academic performance. These results suggest that cultivating campus environments that are more

equitable may be one lever to enhance stress responses and performance among URM students. Thus, it is essential

to identify and implement structural reforms that address inequalities on college campuses to strengthen the health

and performance for all students.
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ENDNOTES
1 The procedure in the current manuscript resembles the procedures outlined by Canning et al. (2020), since data was

drawn from the same dataset. However, the present manuscript considers different variables and focuses on different

topics.
2 We surveyed students on their perceptions of inequality related to both race and class, given research demonstrating a

great deal of overlap between these types of inequalities. Students from racially and ethnically marginalized groups often

experience additional marginalization due to their social class backgrounds (e.g., Alon, 2007; Feasel, Dover, Small, &

Major, 2023; Massey, Charles, Lundy, & Fischer, 2003). This is because, in the U.S., socially disadvantaged racial and ethnic

minority groups tend to be overrepresented among the lower social classes relative to their representation in the overall

population (Creamer, 2020).
3 At the request of a reviewer, we performed a factor analysis to empirically examine the distinctness of these measures.

The analysis confirmed that, while these measures are correlated, they load onto separate factors, accounting for unique

variance. See Supplemental Materials for the factor analysis results.
4 Since we did not measure anxiety at the beginning of the semester, we did not create an index of Time 1 psychological

distress.
5 Given the documented gender and SES differences in the reporting of psychological and physical stress responses (Jury

et al., 2017; Murphy, Steele, & Gross, 2007; Rainey, Dancy, Mickelson, Stearns, & Moller, 2018), as well as in academic

performance (Bowman et al., 2022; Sirin, 2005) we accounted for these disparities by including gender and SES as a covar-

iate. We also controlled for high school GPA as it predicts students' college grades (Allensworth & Clark, 2020). Therefore,

accounting for these variables reduces potential noise in our analyses.
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