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Abstract
Individuals with science, technology, engineering, and math (STEM) skills are highly valued for
their contribution to the U.S. workforce and society. However, women and some people of color
enter STEM fields at lesser rates than do White men. Math anxiety and stereotype threat have
been found to cause math performance decrements for women and some people of color.
Presently, it is not clear how math anxiety and stereotype threat might work together to dually
influence math performance and subsequent STEM participation. The current study focuses on a
diverse sample of 295 undergraduate students who were randomly assigned to one of two threat
conditions prior to taking a math test. Participants also completed measures of implicit gendermath attitudes and math anxiety. Despite a failure to replicate prior research, contributions of the
current study include a better understanding of how math anxiety presents in an ethnically
diverse sample as well as how math anxiety and math task performance vary by demographic
factors such as age, major, and first-generation status. Implications for future research regarding
math anxiety and stereotype threat in diverse groups are discussed.

Keywords: math anxiety, stereotype threat, intersectionality, gender, race, STEM education
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Introduction
Science, technology, engineering, and math (STEM) fields have become increasingly
important within our technology-focused and interconnected world, and individuals with skills
and knowledge in STEM are highly valued for their ability to contribute significantly to the U.S.
economy and workforce (NSF, 2016). Recent years have seen the implementation of many
initiatives aimed toward increasing participation in STEM fields and bolstering STEM education
(Koizumi, 2015). However, there continues to be both gender and racial inequity in STEM
(Cook, Mason, Morse, & Neuhauser, 2015; NSF 2016). For example, women who pursue
bachelor’s degrees in STEM are underrepresented in STEM careers. Indeed, women obtain about
50% of bachelor’s degrees in STEM, but account for only about 29% of the total STEM
workforce (NSF, 2016). Members of various ethnic groups are also underrepresented in STEM
fields. For instance, people who identify as Hispanic, Black, American Indian, or Alaska Native
make up nearly 30% of the U.S. population, but hold only 11% of STEM jobs (NSF, 2016).
These statistics are concerning for several reasons. First, gender and racial gaps in STEM
persist despite concerted efforts to close them using a variety of interventions, such as improving
STEM education, employing goal orientation and values affirmation in STEM classrooms, and
improving environmental factors for women in STEM (Hernandez et al., 2013; Koizumi, 2015;
Miyake et al., 2010; Ramsey, Betz, & Sekaquaptewa, 2013). Second, an emerging body of
literature has found that diversity in the workplace is associated with increased creativity and
innovation (Ostergaard, Timmermans, & Kristinsson, 2011), factors that are vital for the United
States to maintain its status as a global leader in STEM education and innovation (Committee on
STEM Education, 2018). In addition, there is research suggesting no significant differences in
math performance based on gender (Hyde et al., 2008), and although there is evidence of racial
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differences in math performance (AAUW, 2008), research suggests that these differences can be
at least partially eradicated when controlling for socioeconomic status (Magnusen & Duncan,
2006).
Why, then, is the STEM gap so persistent for women and certain people of color? One
possibility is that members of these groups have uniquely negative experiences with math
throughout their education. The current research will focus on two of these negative experiences:
math anxiety and stereotype threat. Math anxiety is a fearfulness of math that has negative effects
on math performance (Ashcraft, 2002). Stereotype threat is the fear of confirming a negative
stereotype held about one’s group, which tends to result in math performance decrements
(Steele, 1997). For example, math-specific stereotype threat targets women via the stereotype
that they are “bad” at math, whereas the same phenomenon targets underrepresented racial
groups via negative stereotypes about their intellectual capabilities.
Although a multitude of factors influence an individual’s decision to pursue STEM (see
Halpern et al., 2007, for a review), the current research focuses on math anxiety and stereotype
threat for two reasons. First, gender and racial inequities tend to be most severe in math-intensive
STEM fields (e.g., computer science, engineering, and some physical sciences; NSF, 2016).
Second, most STEM fields – even those that are not math-intensive – require math proficiency.
Given that stereotype threat and math anxiety are associated with reduced math performance and
disengagement from math (Davies, Spencer, Quinn & Gerhardstein, 2002; Hembree, 1990),
these negative experiences may contribute to a lower likelihood of pursuing STEM majors in
college or STEM careers.
There is ample literature regarding the negative effects of math anxiety and stereotype
threat. However, there is a shortage of work examining how they might work together to dually
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influence math performance. Further, little prior work has tested for variation in the effects of
these constructs at the intersection of race and gender. The current study aims to address these
gaps in the literature while also replicating prior research findings in the fields of math anxiety
and stereotype threat.
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Literature Review
Math Anxiety
Math anxiety is a fearfulness that impedes math performance in both academic and
everyday situations. It is most often studied as a trait, or habitual, form of anxiety that is thought
to be present whenever an individual interacts with math (Goetz et al., 2013; Roos et al., 2015).
Math anxiety is negatively correlated with math achievement scores across both age and gender,
and is often positively correlated with an aversion to math (Ashcraft, 2002; Hembree, 1990;
Richardson & Suinn, 1972). For example, in a study of both college students and adults, higher
levels of math anxiety were associated with lower math performance scores (Miller & Bischel,
2004). In addition, higher math anxiety is related to more negative personal views of math. For
instance, a meta-analysis on math anxiety found that, in college students, higher math anxiety
was related to less enjoyment of math, lower self-confidence in math, lower math self-concept,
less motivation in math, and an overall more negative attitude towards math (Hembree, 1990).
Math anxiety is also related to a lesser intent to pursue math classes and math-intensive college
majors or careers (Hembree, 1990; Ma, 1999). Finally, although math anxiety seems to peak
around ninth grade (Hembree, 1990; Wigfield & Meece, 1988), college students and adults also
report feelings of math anxiety (Beilock & Willingham, 2014; Jameson & Fusco, 2014).
Gender differences in math anxiety. Girls and women consistently report higher levels
math anxiety than do men (Beilock, Gunderson, Ramirez & Levine, 2010; Goetz et al., 2013;
Hembree, 1990; Jameson et al., 2014; Ramirez, Gunderson, Levine, & Beilock, 2013; Wigfield
et al., 1988). Further, higher math anxiety in women is negatively correlated with their interest in
science careers (Chipman, Krantz, & Silver, 1992). This disinterest is particularly problematic
because, as noted earlier, women already pursue math courses and math-intensive careers far less
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than do men (Jacobs, 2005), and they are significantly underrepresented in math-intensive STEM
fields (NSF, 2016).
Racial differences in math anxiety. Although there are clear gender differences in math
anxiety, the available literature on racial differences in math anxiety is both sparse and somewhat
inconsistent. For example, one meta-analysis found that Hispanic/Latino college students cited
higher overall math anxiety than White students (Hembree, 1990). However, another metaanalysis found that mean levels of math anxiety were essentially the same in both diverse and
non-diverse samples (Ma, 1999). Thus, despite there being some data on racial differences in
math anxiety, the findings are ultimately inconclusive.
Academic Stereotypes and Stereotype Threat
Math anxiety may be one reason why women, and potentially people of color, choose not
to enter math-intensive careers (Chipman et al., 1992), but it is not the only factor. For some
groups, exposure to stereotypes can reduce both performance and interest in academic domains
such as math (Davies et al., 2002). For example, there is a prevailing U.S. stereotype that women
are “bad at math” (Eccles, Jacobs, & Harold, 1990; Shapiro & Williams, 2012; Shih, Pittinsky, &
Ambady, 1999; Spencer, Steele, & Quinn, 1999). There is also a prevalent stereotype that certain
racial groups are not as intelligent as others (Steele, 1997; Steele & Aronson, 1995).
Implicit stereotypes. Many individuals are hesitant to openly agree with stereotypes.
This is likely due to social desirability pressures (Krumpal, 2013). Thus, stereotypes are often
assessed via implicit measures. The most common way to test for implicit attitudes is to use the
implicit association test (IAT; Greenwald & Banaji, 1995), which measures associations that are
thought to occur outside of conscious awareness (Greenwald et al., 1995). Research using the
IAT consistently shows that both men and women associate men with math and science domains
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and women with other fields, such as liberal arts (Cvencek, Meltzoff, & Greenwald, 2011; Kiefer
& Sekaquaptewa, 2006; Nosek et al., 2007; Nosek et al., 2009; Steffens, Jelenec & Noack,
2010). Accordingly, as a preliminary step, I administered the IAT to my participants in the
current study to determine whether or not they held common math-gender stereotypes.
Stereotype threat activation. Negative stereotypes contribute to a phenomenon called
stereotype threat, which is a term used to describe the pressure or anxiety an individual feels
when they believe they are at risk of confirming a negative stereotype held about their group
(e.g., gender, race; Spencer et al., 1999; Steele, 1997; Wheeler, Jarvis, & Petty, 2001).
Stereotype threat can be activated in a variety of ways. Nguyen and Ryan’s (2008) meta-analysis
noted three key ways of inducing stereotype threat: indirect or subtle, moderately explicit, and
blatant. Indirect or subtle stereotype threat activation involves manipulations that aim to
implicitly make group membership salient to the test-taker. For example, inquiring about race or
gender prior to having participants take a test would be a form of subtle stereotype threat
activation. Stating diagnostic aims of a task is also a form of subtle stereotype threat activation.
Moderately explicit stereotype threat activation involves directly conveying group differences in
performance, but does not include the direction of these group differences; the interpretation of
the message is left up to the participant. For example, stating that there are racial or gender
differences on a math task would be a form of moderately explicit stereotype threat activation.
Blatant stereotype threat activation includes explicitly stating a message about a group’s inferior
abilities. For example, stating that men perform better than women, or that White people perform
better than Black people on a math task, are examples of blatant stereotype threat activation.
Different forms of threat-activation produce different results across diverse groups. For
instance, Nguyen et al. (2008) found that subtle threat-inducing cues produced the largest
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stereotype threat effects for women. This finding informed my decision to use a subtle stereotype
threat manipulation in the current study. There is also variation in how experimental
manipulations are used in stereotype threat research. For instance, researchers will sometimes
employ a no-threat condition in which the stereotype threat is neutralized, whereas others will
use multiple threat conditions (e.g., subtle and moderately explicit) and may or may not include a
control or no-threat condition (Smith & White, 2002; Stone, 2002). However, most research uses
threat and control conditions (see Pennington, Heim, Levy, & Larkin, 2016). To align with the
majority of the literature, I decided to use threat and control conditions in the current study.
Stereotype threat and women. There are several key studies related to stereotype threat
effects on women’s math performance. For example, Spencer et al. (1999), using a moderately
explicit form of activation, induced stereotype threat in women by stating that the math test they
were about to take had produced gender differences in the past. The authors found that women in
the stereotype threat condition performed worse on the math task than men in general, and worse
than women in either the no-threat (stating that no gender differences had been found on the test)
or control (stating no information about the test) conditions. Further, Good, Aronson, and Harder
(2008) found evidence for subtle stereotype threat activation in women. The authors had men
and women in a high-level college math course take a math exam. Half of the sample was told
only about the diagnostic nature of the exam; the other half of the sample was also told that no
gender differences had been found on the exam. Men’s scores across conditions did not differ.
However, women who were told only about the diagnostic nature of the exam performed worse
than women who were also told that no gender differences had been found. These results provide
further evidence for the subtle activation of stereotype threat in women, such that simply taking
an exam in a math course may be enough to elicit threat effects on their performance.
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It is important to note that stereotype threat has consequences outside of causing math
performance decrements for women. Specifically, stereotype threat – much like math anxiety –
can lead to a disidentification with the threat domain (Crocker & Major, 1989; Steele, 1997). In
other words, repeated exposure to stereotype threat can lead individuals to psychologically
disconnect from domains that they once valued. For example, women who experience stereotype
threat have less interest in quantitative domains and less motivation to improve within these
domains (Davies et al. 2002; Fogliati & Bussey, 2013). These findings suggest that stereotype
threat may play a role in why women pursue math-intensive STEM careers at a lesser rate than
White men.
Stereotype threat and race. Only a few studies have tested for racial differences in
stereotype threat effects on math performance. Steele and Aronson (1995), using a subtle form of
stereotype threat activation, found significantly lower test scores among African American
men when they were told a test would be diagnostic of their academic abilities than when they
were not told about the diagnostic aims of the test. Similar results were found among Latino
college students when they were told that a test would be diagnostic of their abilities as opposed
to when no references were made to the diagnostic aims of the test (Gonzales, Blanton, &
Williams, 2002). In addition, Armenta (2010), using a moderately explicit form of stereotype
threat activation, found that Latino participants performed worse on a math task when they were
told that the test had previously found racial differences in performance than when they were not
told about racial differences in performance. These results suggest that a variety of stereotype
threat activation techniques can also elicit threat effects in people of color.
Exposure to stereotype threat can also foster disidentification with math and science
domains for people of color. For example, comparable to findings in samples of women, research
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has found that exposure to stereotype threat is related to scientific disidentification and a lesser
likelihood of pursuing a scientific career for Black and Hispanic/Latino college students
(Woodcock Hernandez, Estrada, & Schultz, 2012). Thus, stereotype threat may also play a role
in why people of color are underrepresented in STEM.
Working Memory
The most commonly accepted mechanism by which both math anxiety and stereotype
threat function in relation to math performance is working memory (Ashcraft & Kirk, 2001;
Beilock & Maloney, 2015; Beilock, Rydell, & McConnell, 2007). Working memory is a
mechanism of short-term memory that is involved with regulating and maintaining a limited
amount of information related to the task being completed (Miyake & Shah, 1999). The anxiety
felt by either the prospect of completing a math task (math anxiety) or the prospect of confirming
a negative stereotype about one’s group (stereotype threat) takes up cognitive resources, disrupts
thinking and reasoning ability, and ultimately takes away from the working memory capabilities
necessary to complete the task at hand (Ashcraft & Kirk, 2001; Beilock & Maloney, 2015).
Ashcraft and Kirk (2001) tested this theory through a working memory task during which
participants were asked to remember increasingly large sequences of words or numbers. Results
revealed that math anxiety had a significant effect on participants’ performance only during the
numeric working memory task. In other words, higher math-anxious individuals saw a larger
decrement in their numeric task performance, but this effect did not occur for word task
performance. These results suggest that math anxiety does indeed negatively impact numeric
working memory.
Processing efficiency theory. The explanation for how anxiety or worry can cause a
decrease in performance is called processing efficiency theory (Eysenck & Calvo, 1992). This
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theory posits that anxiety reduces both the storage and processing capacity of the working
memory system. The result is a decrease in an individual’s capability to efficiently process the
information necessary to complete a task. Importantly, this theory suggests that the reduction in
working memory capacity is associated with detriments to performance regardless of an
individual’s actual ability (Ashcraft & Kirk, 2001; Ashcraft, Krause, & Hopko, 2007; Faust,
Ashcraft, & Fleck, 1996). Indeed, Faust et al. (1996) found that on an untimed, pencil and paper
math task, participants of all math anxiety levels performed equally well, whereas the same tasks
elicited math anxiety effects in timed laboratory settings, such that those with higher math
anxiety performed worse on the math task. In other words, anxiety inducing situations are not
necessarily a proxy for low ability. Rather, these situations likely cause a reduction in working
memory efficiency, which inevitably leads to lowered performance on the given task.
Intersectionality as Related to Math Anxiety and Stereotype Threat
Theorists and researchers are beginning to explore how various forms of identity can
intersect to create complex systems of privilege and oppression. At its core, the intersectionality
movement aims to understand how multiple forms of identity intersect to create different forms
of oppression (e.g., structural, social, political, economic; Crenshaw, 1991). The concept of
intersectionality originated in the early political movements of lesbian women of color
(Carastathis, 2014). However, the term was first used by Kimberlé Crenshaw in an academic
publication that aimed to expand U.S. anti-discrimination laws from addressing the experiences
of only White women and Black men (Carastathis, 2014). Today in the field of psychology,
intersectionality is used to define scientific approaches that simultaneously consider multiple
categories of identity (i.e., gender and race; Else-Quest & Hyde, 2016). Importantly, simply
considering multiple categories of identity is not enough; a key tenet of intersectionality is that it
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must also aim to understand and explain the impact of status and power relations on the wellbeing of diverse groups (Warner, 2008).
Research conducted from an intersectional standpoint typically takes a qualitative
approach to understanding how gender and racial identities interact to influence women of color
in STEM fields. For instance, Johnson, Brown, Carlone, and Cuevas (2011) conducted narrative
interviews with four women of color in science. All women reported unique conflicts between
constructing their identities as scientists and honoring their identities as women of color. For
instance, one woman reported hiding her good science grades to maintain her social status as a
“hip Black woman.” Another woman recounted that she was required to dissect an animal for a
science class when it directly conflicted with her beliefs as a Native Indian. In addition, Carlone
and Johnson (2007) found that some women of color in science reported feeling overlooked and
neglected. In other words, these women felt that both gender and racial factors prevented them
from being viewed as good scientists by peers and professors throughout their education.
To my knowledge, only one quantitative study has used intersectional methods to
investigate the effects of stereotype threat on math performance. Gonzales et al. (2002) found
that, in a sample of White and Latino/a men and women, only Latina women experienced
performance decrements when they were told that a math task would be diagnostic of their
abilities. In other words, Latina women experienced the most negative consequences of
stereotype threat. This result is likely due to their dual minority status as women of color. These
findings are an illustrative example of how intersectional approaches can help illuminate the
interplay between gender and race. Should only one of these variables be examined, important
nuances are lost.
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The Current Study
The first objective of the current study was to replicate existing work from the math
anxiety and stereotype threat literatures. Replicability is a crucial component of scientific
discovery, and the ability to replicate findings within diverse samples provides critical insight
into the generalizability of key theories and findings (Simmons, Nelson, & Simonsohn, 2011).
Accordingly, my first set of hypotheses was as follows:
H1a: Women in the gender-salient threat condition will perform worse on a math task
than women in the non-gender salient condition;
H1b: Women in the gender-salient threat condition will perform worse on a math task
than men across conditions;
H2: Women will report higher overall levels of math anxiety than men.
In addition to replicating prior research, the current study also aimed to address two
major gaps within the existing literature. The first gap can be characterized by the following
question: Do math anxiety and stereotype threat work together to dually influence math
performance? Although math anxiety and stereotype threat lead to similar outcomes (i.e., math
performance decrements) and are theorized to work via the same cognitive mechanism (i.e.,
working memory), they are often discussed and studied separately. Thus, existing work may be
missing an important theoretical distinction between math anxiety and stereotype threat in
relation to their individual effects or potential dual influence on math performance. For example,
previous research indicates that negative stereotypes can be implicitly activated in math-testing
situations (Shih, Pittinsky, & Ambady, 1999), which suggests that stereotype threat may be a
confound in math anxiety studies. Similarly, studies looking to manipulate stereotype threat do
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not control for pre-existing math anxiety. Thus, it is possible that math anxiety and stereotype
threat may confound or interact with each other. Therefore, my third hypothesis was as follows:
H3: For women, there will be a two-way interaction between math anxiety and condition,
such that women with the highest levels of math anxiety will have the lowest performance levels
on a math task when stereotype threat is induced. Further, women in the gender-salient threat
condition who have the highest levels of math anxiety will also have the lowest performance on
the math task when compared to all men, regardless of the men’s condition or level of math
anxiety.
The second gap I address pertained to the need for a more thorough intersectional
examination of the effects of math anxiety and stereotype threat. Prior literature has
demonstrated that there are some racial differences in math anxiety and stereotype threat effects
(Hembree, 1990; Gonzales et al., 2002), but the research is far from comprehensive. Most often,
research aims to address either gender or racial differences in these constructs rather than
examining gender by race effects. Therefore, I propose two research questions:
RQ1: Do average levels of math anxiety vary significantly by race for women?
RQ2: Does the gender-salient threat manipulation affect certain racial groups of women
more than others?
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Methods
Participants and Setting
The current study focused on the effects of math anxiety and stereotype threat in women.
A power analysis conducted in the G*Power program (Faul, Erdfelder, Lang, & Buchner, 2007)
suggested that 210 female participants would result in a power of .95 to detect a moderate effect
size of .25. Therefore, although I needed male participants as a comparison group for the study, a
total of 210 female participants was my minimum target sample size. The effect size of .25 was
generated based on the aforementioned meta-analysis by Nguyen et al. (2008), which suggested
an overall mean effect size of .26 for subtle stereotype threat manipulations among women.
Undergraduate participants (N = 313) were recruited from the University of Nevada, Las
Vegas (UNLV) psychology participant pool and participated for course credit. UNLV has been
consistently ranked as one of the most diverse campuses in the U.S. (UNLV Media Relations,
2017), with nearly 60% of students identifying as members of ethnic minority groups, and 57%
of students identifying as women (UNLV, 2016). Thus, the diversity of the UNLV student body
provided a unique opportunity to test our intersectional research questions.
The mean age of the full sample was 20.58 years, with participants ranging from 18 to 41
years of age. However, outlier analyses - as detailed later - illustrated that there were 18
significant outliers in the sample, based on age. Accordingly, the current study focuses on 295
participants aged 18-28 (M = 19.90), essentially limiting the sample to participants in the
developmental period of emerging adulthood (ages 18-30; Arnett, 2000). Sixty-nine percent of
the sample identified as female (n = 205), 29% of the sample identified as male (n = 85), and two
percent of the sample elected not to disclose their gender identity (n = 5). Twenty-nine percent of
the sample identified as Asian/Pacific Islander (n = 85), 27% identified as Hispanic/Latino (n =
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79), 26% identified as White (n = 78), 11% identified as African American (n = 31), four percent
identified as multiracial (n = 12), and 1% identified as Native American (n = 4). Six participants
(2%) did not disclose their ethnic identity. The sample was nearly an even split between STEM
majors (48%, n = 142) and non-STEM majors (50%, n = 147). Six participants (2%) elected not
to disclose their major.
Design
Each participant completed two online research sessions. During session one (S1), all
participants completed the IAT and the Abbreviated Math Anxiety Scale (AMAS). The IAT was
used as a preliminary check to ensure that participants held the expected math-gender stereotypes
found in prior research. The order of these two measures was counterbalanced, and no order
effects were found during preliminary analyses. The purpose of S1 was to obtain a baseline
measure of both implicitly held math-gender stereotypes and math anxiety.
Approximately one week after participants completed S1, they completed session two
(S2). The purpose of separating S1 and S2 by one week was to avoid priming participants with
the IAT or math anxiety questionnaire before the experimental manipulation. At the beginning of
S2, participants were randomly assigned to one of two threat conditions (gender salient or nongender salient) prior to receiving a math task (Appendix A). The experimental design was a
modification of subtle stereotype threat procedures used in prior work on stereotype threat with
college women (Shih et al., 1999), in addition to procedures used by both Steele and Aronson
(1995) and Gonzales et al. (2002). In the gender salient condition, participants responded to
questions such as, “Are most of your friends women or men?” In the non-gender salient
condition, participants responded to questions that were not related to gender, such as, “Do you
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have any pets?” All manipulation questions were likely things that individuals have thought
about before and are therefore minimally invasive with minimal risk.
Prior to beginning the math task, participants in the gender-salient condition received
threat enhancement phrasing, which stated that the math task they were about to complete was
very difficult, measured personal factors involved in their performance, and assessed their true
mathematical abilities and limitations (Appendix B). Unintentionally, participants in the nongender salient condition received this phrasing as well. As such, the current study has no control
condition, but instead two slightly different threat conditions: (1) gender-salient + threat
enhancement and (2) non-gender salient + threat enhancement. I will return to the implications of
this error in the discussion.
Procedure
Both research sessions occurred via the Qualtrics online survey software. At both S1 and
S2, participants completed the online survey remotely in a location of their choice. All
participants completed a consent process at both S1 and S2 and had the opportunity to ask
questions at any time. All students received an electronic debrief after study procedures were
complete.
Measures
Implicit Association Test (IAT). Participants completed a math-gender IAT during S1.
Participants followed standard IAT procedures (Greenwald, McGhee, & Schwartz, 1998), which
require that they quickly sort words associated with either math (e.g., algebra, equation,
numbers) or language (e.g., reading, poetry, writing) into different categories (i.e., male and
female) (Appendix C). The IAT has generally shown good internal reliability in prior work
(Lane, Banaji, Nosek, & Greenwald, 2007). The IAT is interpreted by computing an overall
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difference score (D) for each participant. The D score is a measure of effect size and indicates
preference for one of the two target groups over the other; a D score of 0 indicates no preference
(Greenwald, Nosek, & Banaji, 2003). In this case, a positive D score would indicate a stronger
association of men with math, whereas a negative D score would indicate a stronger association
of women with math.
Math Anxiety. Participants also completed the Abbreviated Math Anxiety Scale
(AMAS; Appendix D; Hopko, Mahadevan, Bare & Hunt, 2003) at S1. The AMAS is a 9-item
measure that has shown excellent internal reliability in prior work. This measure is used to assess
individual math anxiety. Participants were asked to rate statements in terms of how much anxiety
they believe different situations would cause. Sample items include, "Thinking about an
upcoming math test the day before" and "Starting a new chapter in a math book." Items are rated
on a scale of 1 (low anxiety) to 5 (high anxiety). Higher scores indicate higher math anxiety.
Reliability was good in the current sample (𝛼 = .87).
Math Task. After receiving the manipulation at the beginning of S2, participants
completed a math task (Appendix E). The math task was timed and composed of 15 SAT-type
questions that ranged in difficulty. Math problems from available online practice tests were used
to create the math tasks. Participants had 15 minutes to complete as many problems as possible.
Demographics. Participants provided demographic information as their last task during
S2 (Appendix F). Specifically, they responded to questions about racial identification, gender
identification, age, and college major. The demographics measure was completed last to prevent
the possibility of priming or activating stereotypes outside of the experimental manipulation.
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Results
Findings from the current study are presented in three sections. First, I begin by
describing my preliminary analyses, which included an examination of implicit stereotype
endorsement as well as tests for significant covariates and outliers. Next, I present the results of
my hypothesis tests regarding gender. Finally, I report the results pertaining to my research
questions on intersectionality.
Preliminary Analyses
Correlations between all continuous variables of interest are presented in Table 1.
Preliminary analyses included an examination of IAT scores to determine whether participants in
the sample held math-gender stereotypes favoring men. The average D score for the sample was
.258 (SD = .438). A t-test indicated that the sample average D score was significantly different
from zero (t(291) = 10.070, p <.001). These results indicate that participants in the current
sample held expected stereotypical associations between men and math. Further, a follow-up ttest indicated that although both men (M = .338) and women (M = .224) reported math-gender
stereotypes that favor men, men reported significantly stronger associations between men and
math than did women (t(285) = 2.023, p = .044). A one-way ANOVA revealed no significant
differences in D scores by ethnicity (F(3, 266) = 1.400, p = .243).
I also investigated whether math task performance and math anxiety differed based on the
following demographic variables: age, major, and first-generation status. Because the sample
included several students who were nontraditional in terms of their age, I conducted a test for
possible multivariate outliers with respect to age and math anxiety. Inspection of Mahalanobis
Distance statistics for each participant revealed significant multivariate outliers, d2 max (2) =
33.969, p < .05. Ultimately, 18 outliers were removed from the sample and all subsequent
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analyses. These outliers included all participants aged 30 years and older, as well as any
participants aged 25 or older whose Mahalanobis Distance statistic exceeded the critical X2
criterion (5.99). After the removal of outliers, a regression analysis indicated that age was a
significant predictor of math anxiety (F(1, 304) = 5.917, p = .003, R2 = .031), such that for each
unit increase in age, math anxiety was expected to decrease by .070 units (b = -.070, SE = .023, p
= .003). Age was not a significant predictor of math performance (F(1, 286) = 1.211, p = .272).
Next, a two group MANOVA indicated significant differences in the linear combination
of math anxiety and math task performance, by both major (STEM/Non-STEM), 𝜆 = .964, F(2,
284) = 5.385, p = .005, and first-generation status, 𝜆 = .973, F(2, 284) = 3.868, p = .022. Follow
up univariate tests indicated that STEM majors (M = .444) performed significantly better on the
math task than did non-STEM majors (M = .393), F(1, 285) = 6.153, p = .014, ɳp² = .021. STEM
majors (M = 2.585) also reported significantly lower math anxiety than did non-STEM majors
(M = 2.783), F(1, 285) = 5.974, p = .015, ɳp² = .021. Further, first-generation students (M =
2.846) reported significantly higher math anxiety than did non first-generation students (M =
2.592), F(1, 285) = 6.850, p = .009, ɳp² = .023. First-generation status was not a significant
predictor of math task performance, F(1, 285) = 1.634, p = .202. Finally, the interaction between
major and first-generation status was not significant, 𝜆 = .992, F(2, 284) = 1.186, p = .307. The
following analyses were conducted after controlling for age, major, and first-generation status,
where appropriate.
Finally, chi-squares explored whether or not first-generation and continuing-generation
students differed by gender, major, or race. Chi-square analyses found no differences in
generational status by gender (X2 (1) = 2.055, p = .152, V = .084), or major (X2 (1) = .011, p =
.917, V = .006). However, with regard to the four largest racial groups, first-generation students
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were significantly more likely to identify as Hispanic/Latinx than they were to identify as White,
Asian, or Black (X2 (3) = 25.990, p <.001, V = .309).
Hypothesis Testing
Hypothesis H1a predicted that women in the gender salient condition would perform
worse than women in the non-gender salient condition. Hypothesis H1b predicted that women in
the gender-salient threat condition would perform worse than men across conditions. I tested
both predictions with a 2 x 2 ANCOVA, using condition (gender-salient vs. non-gender salient)
and gender (women vs. men) as IVs, math task performance as the DV, and major as a covariate.
Results from the ANCOVA indicated that major was a significant covariate (F(1, 284) = 7.320, p
= .007, ɳp² = .025), but otherwise found no significant differences in math task performance by
gender (F(1, 284) = .304, p = .582), condition (F(1, 284) = 1.396, p = .238), or the interaction
between the two (F(1, 284) = .186, p = .667).
Hypothesis H2 predicted that women would report higher levels of math anxiety than
men. I tested this using a one-way ANCOVA using gender as the IV, math anxiety as the DV,
and both age and first-generation status as covariates. Age (F(1, 284) = 8.710, p = .003, ɳp² =
.030) and first-generation status (F(1, 284) = 5.327, p = .022, ɳp² = .018) were significant
covariates, but gender was not a significant predictor of math anxiety (F(1, 284) = 2.126, p =
.146).
Hypothesis H3 predicted that, for women specifically, there would be a 2-way interaction
between math anxiety and condition, such that performance on the math task would be worst for
women with high math anxiety who were also in the gender-salient threat condition. This
hypothesis was analyzed using multiple regression to determine whether math anxiety and
condition interacted to negatively affect women’s math task performance. Specifically,
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predictors in the model included major as a covariate, math anxiety, experimental condition, and
the two-way interaction between math anxiety and experimental condition. To improve
interpretability, math anxiety scores were centered at zero prior to computing the interaction
term. The overall regression was non-significant (F(4, 200) = 1.685, p = .155, R2 = .033),
indicating that there was no main effect of math anxiety or condition, and no interaction between
math anxiety and condition, on math task performance for women. Major was not a significant
covariate.
Research Question Analyses
My first research question (RQ1) explored whether average levels of math anxiety among
women varied significantly by race. This research question was investigated using a one-way
ANCOVA. Specifically, the IV was race (White, Hispanic/Latina, Asian/Pacific Islander, and
African American), the DV was math anxiety, and both age and first-generation status were
added as covariates. Age (F(1, 188) = 7.912, p = .005, ɳp² = .040), but not first-generation status
(F(1, 188) = 1.903, p = .169), was a significant covariate. In addition, no significant racial
differences in math anxiety were found for women, F(3, 188) = .523, p = .667.
Research question two (RQ2) aimed to explore whether the gender-salient threat
manipulation would affect certain racial groups of women more than others. This research
question was analyzed using a 2 x 4 ANCOVA. Specifically, the IVs were condition (gendersalient vs. non-gender salient) and race (White, Hispanic/Latina, Asian/Pacific Islander, and
African American). The DV for this analysis was math task performance, and major was added
as a covariate. Major was not a significant covariate, F(1, 186) = 1.422, p = .235. Further, math
task performance did not vary significantly by race (F(3, 186) = 1.861, p = .138), condition (F(1,
186) = 2.132, p = .146), or the interaction between the two (F(3, 186) = 1.901, p = .131).
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Finally, I tested for a three-way interaction between race, condition, and math anxiety for
women. Specifically, predictors in the model included major as a covariate, math anxiety,
experimental condition, ethnicity, the two-way interaction between ethnicity and math anxiety,
the two-way interaction between ethnicity and condition, the two-way interaction between math
anxiety and condition, and the three-way interactions between ethnicity, math anxiety, and
condition. The DV for this analysis was math task performance. To improve interpretability,
math anxiety scores were centered at zero prior to computing the interaction terms. The overall
regression was non-significant, F(16, 178) = 1.536, p = .092, R2 = .121. As such, no further
analyses were conducted to test for two-way interactions between math anxiety and experimental
condition on math task performance for women of color.
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Discussion
Math anxiety and stereotype threat have repeatedly been found to produce negative mathrelated outcomes for both women and people of color (e.g., Hembree 1990; Nguyen & Ryan,
2008), and are theorized to work via the same cognitive mechanism (i.e., a reduction in working
memory; Maloney & Beilock, 2012; Miller & Bischel, 2004). However - despite their
similarities - these literatures remain largely separate. As such, existing research may be missing
important theoretical distinctions or interactions between how math anxiety and stereotype threat
affect math performance. The current study aimed to fill this gap in the literature by both
replicating prior research and exploring the dual effects of math anxiety and stereotype threat on
math task performance, while also using an intersectional perspective. Although preliminary
analyses revealed several patterns that are consistent with prior research, the core analyses failed
to reveal significant gender or racial differences in both math anxiety and math task
performance.
Expected Findings: Covariates and IAT Scores
Findings revealed several significant patterns that are supported by existing literature.
For instance, math anxiety scores differed significantly as a function major and first-generation
status, whereas math task performance differed significantly as a function of major only. More
specifically, first-generation students reported significantly higher math anxiety than continuinggeneration students. In addition, STEM majors reported less math anxiety and also performed
significantly better on the math task than did non-STEM majors. These covariates are
meaningful because they provide relevant information about the unique experiences of college
students from different backgrounds. In particular, they align with literature that suggests distinct
barriers to STEM persistence for first-generation college students, including lower overall
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academic achievement, lower math confidence, and weaker self-reported math skills than their
continuing generation counterparts (Katrevich & Aruguete, 2017). These covariates also support
existing research suggesting that students with lower math anxiety are more likely to pursue
STEM fields than students with high math anxiety (Ahmed, 2018). This finding aligns with
literature suggesting a negative correlation between math anxiety and both math confidence and
achievement (Wigfield & Meece, 1988). It also aligns with more recent literature suggesting that
individuals with high confidence in their math abilities are more likely to choose STEM majors
(Moakler Jr. & Kim, 2014); high math confidence is also associated with greater math
performance (Wigfield & Eccles, 2000).
In addition, preliminary analyses indicated that the students in our sample held traditional
math-gender stereotypes that favor men. This finding is congruent with extant literature on
gendered ability stereotypes (Kiefer & Sekaquaptewa, 2007; Nosek, Banaji, & Greenwald,
2002). This suggests that math-gender stereotypes are alive and well, and that the null results
from my hypothesis tests are not due to a decline in the prevalence of these stereotypes. Further,
implicit math-gender stereotypes were held more strongly by men than women. This finding is
consistent with some of the current literature on the topic. For instance, research with children,
adolescents, and college students have found that men and boys hold significantly stronger mathmale implicit stereotypes than do women and girls (Cvencek, Meltzoff, & Greenwald, 2011;
Steffens & Jelenec, 2011).
Unexpected Findings: Covariates and Hypothesis Tests
Unexpected Covariates. Preliminary analyses revealed that levels of math anxiety
differed as a function of age. More specifically, older students reported significantly lower math
anxiety than did younger students. This was an unexpected covariate, as the literature suggests
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that math anxiety tends to level off during high school and remain relatively consistent
throughout college and beyond (Hart & Ganley, 2019; Hembree, 1990). Indeed, older college
students report similar levels of math anxiety to younger college students, and sometimes even
report higher math anxiety than do younger college students (Jameson & Fusco, 2014). As such,
this covariate raises an interesting question about why older college students might report less
math anxiety than younger college students. One potential explanation comes from research
showing that older college students (e.g., 24 years of age and older) are more likely to employ
mastery goals, whereas younger college students are more likely to employ performance goals
(see Johnson, Taasoobshirazi, Clark, Howell, & Breen, 2016). Mastery goals are used when
striving to gain competence in an area; performance goals are used when striving to appear
competent in an area (Elliot & Dweck, 2005). Extant research has found that mastery goals are
associated with lower math anxiety (Federici, Skaalvik, & Tangen, 2015; Furner & GonzalezDeHass, 2011), suggesting that motivation and learning strategies likely differ between older and
younger college students, and may have downstream implications for math anxiety and math
performance. Future research should more thoroughly explore how age moderates the
relationship between goal-orientation and math anxiety.
Unsupported Hypotheses. Results indicated that the stereotype threat manipulations
failed to produce significant differences in math task performance by gender. This may be due in
part to the methodological error described earlier, which invalidates the analyses that compared
women in the gender-salient threat condition to women in the non-gender salient threat
condition. More precisely, all women in the study were under some level of threat when they
completed the math task. Hence, it is unsurprising that women’s math performance did not vary
as a function of condition.
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However, analyses comparing women to men were still valid in comparing women under
threat to men under threat, which is common in the stereotype threat literature. Indeed, this
literature concludes that men are generally unaffected by stereotype threat manipulations in the
math domain and, when under threat, perform significantly better than do women under threat
(e.g., Good et al., 2008; Spencer, Steele, & Quinn, 1999; Steele, 1997). As such, I expected that
men would outperform women on the math task. Counter to expectations, however, I found no
such effect. Interestingly, a pilot experiment conducted at the same institution – using a moderate
threat manipulation as well as a control group for comparison - also failed to produce gender
differences in math task performance (see Appendix G for a summary of results). Taken
together, these results suggest that fairly commonplace stereotype threat findings are not
replicating in the UNLV student body.
In addition, there were no significant gender differences in average math anxiety, which
is also in direct opposition to the literature and the aforementioned pilot results. This indicates
another failure to replicate a fairly robust effect. Of note, when age and first-generation status
were not considered as covariates, the expected gender difference in math anxiety approached
significance. Given these covariates, it is possible that an increased proportion of both older and
first-generation students in the current sample make it unique relative to samples obtained in
prior work on math anxiety.
A small assembly of literature has found racial differences in the effects of math anxiety
and stereotype threat (e.g., Gonzales et al., 2002; Hembree, 1990; Steel & Aronson, 1995), but
an exploration of these differences across multiple racial groups has yet to be accomplished in a
single study. As such, a key goal of the current study was to explore how math anxiety and
stereotype threat might differ as a function of race. I explored this by comparing math anxiety
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and stereotype threat effects for the four largest ethnic groups in my sample (White, Asian,
Hispanic/Latino, Black). However, these analyses did not yield significant differences.
Intersectional analyses related to my research questions were also unfruitful, such that I did not
find specific gender by race effects of stereotype threat or math anxiety on math task
performance for women. More specifically, there was not a significant three-way interaction
between race, math anxiety, and experimental condition for the women in my sample. The lack
of stereotype threat effects among diverse sub-groups of women in my sample is likely a
function of the manipulation error. However, the null math anxiety findings are potentially
informative, as much of the core research on math anxiety does not examine differences by race.
The current results suggest that levels of math anxiety are likely relatively consistent across these
four racial groups.
Possible Explanations for Null Findings
Campus Climate. In addition to overlooking racial and ethnic differences, socio-cultural
factors (e.g., diversity at the classroom or college level) are often ignored when examining math
anxiety and stereotype threat. Indeed, the ethnic diversity of the current sample is much greater
than what is found in the extant literature. As one of the most diverse campuses in the nation,
UNLV both promotes and overtly values diversity in its student body. As such, it is possible that
a more welcoming campus climate lessened math anxiety and the effects of stereotype threat in
the current sample. Campus climate – or the feeling that one “belongs” on their campus or in
their discipline – has been theorized to play a role in STEM performance and engagement (Eddy
& Brownell, 2016). More specifically, research has found that “chilly” campus climates – as
opposed to welcoming campus climates – are related to emotional exhaustion, cynicism, and
greater feelings of identity interference for women in STEM (Jensen & Deemer, 2019). In
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contrast, feelings of social belonging on college campuses have been associated with higher
academic achievement and improved physical and mental health in underrepresented racial
groups (see Walton & Cohen, 2011). Future research on the effects of math anxiety and
stereotype threat should aim to simultaneously consider socio-cultural factors such as campus
climate, classroom diversity, and feelings of social belonging, as these may be theoretically and
practically relevant moderators that present unique avenues for future intervention.
Identity. Further, some research has found that the strength of one’s identity moderates
the effects of stereotype threat. More specifically, individuals who strongly identify with the
group being stereotyped are more likely to see a reduction in performance than individuals who
do not strongly identify with the group being stereotyped (Schmader, 2002). Thus, it is possible
that women who more strongly identify with their gender might have seen reduced performance
on the math task when compared with women who do not strongly identify with their gender.
Stereotype endorsement has also been found to moderate the effects of stereotype threat on
women’s math performance. More precisely, women who endorse gender stereotypes are more
likely to suffer from the negative effects of stereotype threat on their math performance than are
women who do not endorse gender stereotypes (Schmader, Johns, & Barquissau, 2004). The
current study did not measure the strength of participants’ gender identity, nor their endorsement
of gender stereotypes. As such, it is possible that these factors may have also played a role in my
failure to replicate stereotype threat effects.
Methodological Considerations
Manipulation Error. The manipulation error may explain why my hypotheses
comparing women in the sample were not supported (H1a, H3, & RQ2). More specifically, this
error assigned all participants to some threat condition, which may have suppressed women’s

28

performance across conditions. As such, it is possible that women in a control group might have
performed better on the math task than the women in either of the threat conditions. In addition,
a variety of methods have been used for inducing stereotype threat in previous literature (see
Nguyen & Ryan, 2008 for a review). In fact, certain manipulations seem to work better for
women, while other manipulations seem to work better for people of color. As the current study
involved both gender and racial comparisons, it is possible that the subtle threat manipulations
were not appropriate for eliciting racial differences in the effects of stereotype threat.
Publication Bias and Replication. Although stereotype threat is a well-documented
phenomenon in the literature, there has been recent criticism of the core research, mostly in
regard to confounded pre-test covariates, such as statistically adjusting for pre-existing math
achievement scores (see Stoet & Geary, 2012). There is also quite a bit of heterogeneity in the
existing stereotype threat literature. For example, Nguyen & Ryan’s (2008) meta-analysis found
stereotype threat effect sizes ranging from .17 to .64. A more recent meta-analysis by Flore and
Wicherts (2015) noted a mean effect size of -.22 after accounting for all moderators. They also
found a high probability for publication bias, which likely distorts the literature on stereotype
threat. Further, there have been challenges in replicating the effects of stereotype threat. For
instance, Ganley and colleagues (2013) found no evidence of stereotype threat effects for girls in
elementary, middle, or high school, even after using a variety of manipulation methods. Further,
Gibson, Losee, and Vitello (2014) aimed to replicate the iconic stereotype threat study conducted
by Shih et al. (1999). However, stereotype threat effects were only significant after they removed
participants who were unaware of the specific ethnic or gender stereotypes being targeted.
Finally, Stoet and Geary (2012) found that, of the studies that did not use confounded pretest
covariates, only 30% successfully replicated prior work. These studies suggest that future
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research on stereotype threat should prioritize large replication efforts, be wary of using pretest
covariates, and consider a variety of simultaneous moderators.
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Limitations and Future Directions
Several limitations should be considered when interpreting the results of the current
study. First, the lack of a control group did not allow for comparison of math task performance
for women. As such, it is possible that the two threat conditions did yield negative effects on
math task performance, but these effects simply did not differ between threat conditions.
Additionally, although the sample had adequate power and was quite diverse, I was still only
able to perform intersectional analyses on the four largest racial groups (i.e., White, Asian,
Hispanic/Latino, Black). This limits the more complex understanding of how math anxiety and
stereotype threat work in other diverse groups, such as Native American and Middle Eastern
students. Finally, UNLV is unique in its size and diversity, and the obtained sample was one of
convenience. As such, results from the current sample are unlikely to generalize outside of
UNLV.
Considering the paucity of research on math anxiety in diverse ethnic groups in
conjunction with the diversity of UNLVs campus, it is not necessarily surprising that ethnic
differences in math anxiety did not emerge. However, it is surprising that there were no gender
effects for math anxiety, as this is a well-established phenomenon. Future research on math
anxiety and stereotype threat should continue to pursue diverse college student samples in an
effort to understand whether these constructs have differential effects on groups from varying
backgrounds. In particular, given that the majority of the literature on math anxiety and
stereotype threat is conducted with predominantly White samples and at predominantly White
institutions, it would be interesting to compare the effects of math anxiety and stereotype threat
on math performance in student samples from both diverse and predominantly White college
campuses.
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Future research should also attempt to test different types of stereotype threat
manipulations within diverse samples. It is possible that certain threat manipulations might
heighten math anxiety or elicit stereotype threat effects for some groups more than others. For
instance, researchers might test a variety of subtle threat manipulations in an experiment related
to women and math performance, whereas a separate study might test a variety of moderate
threat manipulations in an experiment related to race/ethnicity and academic performance.
Researchers may also consider comparing the effects of subtle, moderate, blatant, and no-threat
conditions on academic performance in different sub-groups (e.g., gender, race) of a single
sample.
In addition, future research on math anxiety and stereotype threat should consider a
greater variety of moderators, including but not limited to the strength of one’s gender or ethnic
identity, stereotype awareness, stereotype endorsement, campus climate, classroom diversity, and
feelings of social belonging, when examining stereotype threat and math performance. Some of
these moderators may also be considered simultaneously, as it is likely that these sociocontextual factors influence each other, as well as academic outcomes. To examine these factors,
researchers might consider a multi-institution study that considers how both university-level
(e.g., classroom diversity, campus diversity) and student-level factors (e.g., stereotype
awareness, stereotype endorsement, feelings of social belonging) moderate the effects of math
anxiety and stereotype threat on academic performance.
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Conclusion
The current research aimed to better understand how the effects of math anxiety and
stereotype threat contribute to the gender and racial gap in STEM fields. A more nuanced goal of
this research was to gain insight into how these constructs affect individuals based on multiple,
intersecting forms of identity. Results suggest sample trends in line with some of the extant
literature on implicit gender-math stereotypes, math anxiety, and math performance. However,
there were no gender differences in math anxiety and no stereotype threat effects on the sample
as a whole. Though results are in opposition to much of the extant literature, the current study
has several strengths, including the diversity of the sample. Many of the central findings related
to math anxiety and stereotype threat have been found with majority White samples or conducted
at majority White institutions. The null results of the current study underscore the need for future
research to consider not only the diversity of the sample, but the diversity of the sample
institution as a whole, as these factors and their associated socio-cultural effects may moderate
the effects of well-established phenomena such as math anxiety and stereotype threat.
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Table 1. Bivariate Correlations.
Measure
1. D-Score

1
-

2

3

4

2. AMAS

-.054

-

3. Math %

.015

-.137*

-

4. Age

-.100

-.177*

.065

-

M
.26

SD
.44

2.69

.81

.41

.17

19.90

2.06

Note. M and SD are used to denote Mean and Standard Deviation, respectively.
* indicates p < .05.
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Appendix A
Experimental Manipulation Questions
1. Gender Salient
a. Do you have siblings? If yes, how many brothers and sisters do you have?
b. Are most of your friends men or women?
c. Do you live in a co-ed or single-sex dorm?
d. List three reasons why you might prefer to live in a co-ed dorm.
e. List three reasons why you might prefer to live in a single-sex dorm.
f. Do you have a roommate / roommates? If so, are they the same or opposite gender
as you?
2. Control
a. Do you have any pets? If yes, what kind?
b. Do you prefer dogs or cats?
c. Do you have cable TV or an online TV/Movie subscription service (i.e., Netflix,
Hulu, etc.)?
d. List three reasons why you might prefer to have cable TV over a TV/Movie
subscription service.
e. List three reasons why you might prefer a TV/Movie subscription service over
cable TV.
f. Do you live on or off campus?
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Appendix B
Math Task Text
“Next you will complete a timed math task. You will have 15 minutes to complete as many of
the following problems as possible. You may choose only one answer for each problem.
This math task is very difficult, and is meant to be a genuine assessment of your mathematical
abilities and limitations. Please do your best on this test, as it will help us better understand the
personal factors involved in your performance.”
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Appendix C
Math-Gender IAT
Male: man, father, son, boy, uncle, grandpa, husband, male
Female: mother, wife, aunt, woman, girl, female, grandma, daughter
Math: algebra, equation, math, calculus, numbers, geometry, statistics, computation
Language: reading, literature, poetry, writing, vocabulary, books, spelling, grammar
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Appendix D
Abbreviated Math Anxiety Scale
Response Scale: Low Anxiety = 1; Some Anxiety = 2; Moderate Anxiety = 3; Quite a bit of
Anxiety = 4; High anxiety = 5
Prompt: Please rate each item below in terms of how anxious it would make you feel:
1.
2.
3.
4.
5.
6.
7.
8.
9.

Having to use the tables in the back of a mathematics book.
Thinking about an upcoming mathematics test one day before.
Watching a teacher work an algebraic equation on the blackboard.
Taking an examination in a mathematics course.
Being given a homework assignment of many difficult problems which is due the next
class meeting.
Listening to a lecture in mathematics class.
Listening to another student explain a mathematics formula.
Being given a pop-quiz in a mathematics class.
Starting a new chapter in a mathematics book.

38

Appendix E
Math Task
1. In a sports club with 30 members, 17 play badminton and 19 play tennis and 2 do not play
either. How many members play both badminton and tennis?
a) 7
b) 8
c) 9
d) 10
e) 11
2. 3x + y = 19 , and x + 3y = 1.
Find the value of 2x + 2y
a) 20
b) 18
c) 11
d) 10
e) 5
3. A cubical block of metal weighs 6 pounds. How much will another cube of the same metal
weigh if its sides are twice as long?
a) 48
b) 32
c) 24
d) 18
e) 12
4. If x and y are integers, and 3x + 2y = 13, which of the following could be the value of y ?
a) 0
b) 1
c) 2
d) 3
e) 4
5. How many numbers between 200 and 400 meet one or both of the conditions given in the
two statements below?
Statement 1: The number begins with 3
Statement 2: The number ends with 3
a) 20
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b)
c)
d)
e)

60
100
110
120

6. What are supplementary angles?
a) 2 angles whose measures total 180 degrees
b) 2 angles with equal measures
c) 2 angles whose measures total 90 degrees
d) 2 angles whose measures total 360 degrees
7. A piece of ribbon 4 yards long is used to make bows requiring 15 inches of ribbon for each.
What is the maximum number of bows that can be made?
a) 8
b) 9
c) 10
d) 11
e) 12
8. Jo's collection contains US, Indian and British stamps. If the ratio of US to Indian stamps is 5
to 2 and the ratio of Indian to British stamps is 5 to 1, what is the ratio of US to British
stamps?
a) 5 : 1
b) 10 : 5
c) 15 : 2
d) 20 : 2
e) 25 : 2
9.

Which of the following best describes the points in this scatter plot?
a) Increasing Linear
b) Decreasing Linear
c) Constant Linear
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d) None of these
10. The distance from town A to town B is five miles. C is six miles from B. Which of the
following could be the distance from A to C?
I. 11
II. 1
III. 7
a)
b)
c)
d)
e)

I only
II only
I and II only
II and III only
1, II, or III

11. What is the greatest of 3 consecutive integers whose sum is 24?
a) 6
b) 7
c) 8
d) 9
e) 10
12. Find the unit rate if 12 tablets cost $1,440
a) $100
b) $150
c) $120
d) $50
e) $40
13. Sheila works 8 hours per day on Monday, Wednesday and Friday, and 6 hours per day on
Tuesday and Thursday. She does not work on Saturday and Sunday. She earns $324 per
week. How much does she earn in dollars per hour?
a) 11
b) 10
c) 9
d) 8
e) 7
14. A set of instructions says to subtract 5 from a number n and then double that result, calling
the final result p. Which function rule represents this set of instructions?
a) P = 2(n-5)
b) P = 2n-5
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c) N = 2(p-5)
d) N = 2p-5
15. Jorge and Jillian have cell phones with different service providers. Jorge pays $50 a month
and $1 per text message sent. Jillian pays $72 a month and $0.12 per text message sent. How
many texts would each of them have to send in order for their bill to be the same amount at
the end of the month?
a) 2 texts
b) 22 texts
c) 25 texts
d) 47 texts
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Appendix F
Demographics
Prompt: Please respond to the following questions about yourself:
1. Education LevelResponse: a. (1st year college student) b. (2nd year college student) c. (3rd year college
student) d. (4th year college student) e. (5th year college student or beyond) f. (bachelor’s
degree) g. (other)
2. Enrollment StatusResponse: a. (full-time) b. (half-time) c. (less than half-time) d. (other)
3. Are you a first-generation college student? This means that you are the first person in
your family to attend college.
Response: a. (yes) b. (no)
4. College Major Field –
Response: a. (STEM – Majors include life/biological sciences, chemistry, physics,
geoscience, agricultural/environmental science, engineering, computer science, and
mathematics) b. (Non-STEM - All other majors)
5. Employment statusResponse: a. (employed) b. (unemployed)
6. Number of hours spent on paid labor outside of schoolworkResponse: a. (less than 10) b. (10-20) c. (20-30) d. (30-40) e. (40+)
7. Annual Income (please choose your individual annual income) Response: a. (less than $10,000) b. ($10,000 - $20k) c. ($21k - $30k) d. ($31k - $40k) e.
($41k - $50k) f. ($51k - $60k) g. ($61k - $70k) h. (More than $70k)
8. AgeResponse: open-ended
9. RaceResponse: a. (White/European American) b. (Hispanic/Latino/Chicano) c. (African
American) d. (Native American) e. (Asian/Pacific Islander) f. (other)
10. Gender IdentityResponse: a. (male) b. (female) c. (trans male) d. (trans female) e. (non-binary) f. (gender
neutral) g. (gender fluid) h. (other)
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Appendix G
Pilot Study Summary of Results
The pilot study was conducted with 327 undergraduate students at UNLV, who
participated for course credit. The mean age of the full sample was 20.22 years, with participants
ranging from 18 to 28 years of age. Fifty-seven percent of the sample identified as female (n =
187), 40% of the sample identified as male (n = 131), and 3% of the sample elected not to
disclose their gender identity (n = 12). Thirty-two percent of participants identified as White (n =
106), 25% identified as Hispanic/Latino (n = 83), 21% identified as Asian/Pacific Islander (n =
69), 13% identified as African American (n = 42), 5% identified as multiracial (n = 16), and 1%
identified as Native American (n = 2). Three percent of participants (n = 12) did not disclose
their ethnic identity. Twenty-six percent of participants identified as STEM majors (n = 87),
whereas 41% identified as non-STEM majors (n = 134). A third of participants (33%, n = 109)
were undecided or elected not to disclose their major. Finally, 45% of the sample (n = 147)
identified as first-generation college students.
Participants completed an online survey in which they were asked to complete the
Abbreviated Math Anxiety Scale (AMAS). Next, they were randomly assigned to one of three
conditions prior to completing a math task: threat, no-threat, or control. Participants in the
moderate threat condition saw the following text: “Next, you will be asked to complete a set of 20
math problems. You have been selected to take a test that has produced gender differences in the
past.” Participants in the no-threat condition saw the same beginning text but were told that they
had been selected to take a test “that has not produced gender differences in the past.”
Participants in the control condition simply saw the text, “Next, you will be asked to complete a
set of 20 math problems.” Demographics were asked at the end of the survey to avoid priming.
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Preliminary analyses revealed that major was a significant covariate, F (1, 207) = 7.125,
p = .008, ɳp² = .033, indicating that STEM majors performed significantly better on the math task
than did non-STEM majors. No other significant covariates were found. The following statistical
analyses were conducted after controlling for major, where appropriate. In addition, analyses
were conducted so that they aligned with the hypotheses in my thesis. As such, I compared only
the participants assigned to the threat and control conditions. Finally, power was inadequate to
run the intersectional analyses associated with the research questions from my thesis.
Hypothesis H1a predicted that women in the threat condition would perform worse than
women in the control condition. Hypothesis H1b predicted that women in the threat condition
will perform worse than men across conditions. I tested both predictions with a 2 x 2 ANOVA,
using condition (threat vs. control) and gender (women vs. men) as IVs and math performance as
the DV. Results from the 2x2 ANOVA indicated no significant differences in math performance
by gender, condition, or the interaction between the two.
Hypothesis H2 predicted that women would report higher levels of math anxiety than
men. The one-way ANOVA using gender as the IV and math anxiety as the DV indicated that
women (M = 2.879) reported significantly higher math anxiety than did men (M = 2.510), F(1,
312) = 13.845, p < .001, ɳp² = .042.
Hypothesis H3 predicted that, for women specifically, there would be a 2-way interaction
between math anxiety and condition, such that performance on the math task would be worst for
women with high math anxiety who were also in the threat condition. This hypothesis was
analyzed using multiple regression to determine whether math anxiety and condition interact to
negatively affect women’s math performance. Specifically, predictors in the model included
major as a covariate, math anxiety, experimental condition, and the two-way interaction between
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math anxiety and experimental condition. To improve interpretability, math anxiety scores were
centered at zero prior to computing the interaction term. The overall regression was significant,
F(4, 65) = 2.849, p = .031, R² = .149. However, outside of major as a significant covariate (Β = .091), the regression indicated no main effects of math anxiety or condition on math
performance, nor an interaction between math anxiety and condition, for women.
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