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[bookmark: _GoBack]Abstract
Research suggests that stereotype threat—which occurs when a social group feels anxiety about confirming a negative stereotype about their group—may play a role in gender gaps in STEM, but it is important to identify individual differences in vulnerability to stereotype threat. Two-hundred and fourteen participants, ranging in age from 18 to 36 (53.3% female, 18.7% ethnic minority) were recruited from three sections of a university introductory calculus class. Participants completed measures of personality, math self-concept, math self-efficacy, anxiety sensitivity, assertiveness, neighborhood social capital, grades, and demographic questions. Stereotype vulnerability was measured as the primary outcome measure using the Stereotype Vulnerability Scale (SVS). Analyses showed that conscientiousness (r = -.26, p = .006) and social cohesion (r = -.29, p = .002) were negatively associated with stereotype vulnerability in women. Both variables remained significant predictors of SVS when controlling for other predictors. Predicted grade was the strongest predictor of course grade for both genders. High levels of conscientiousness and orderliness as well as social support acted to reduce stereotype vulnerability and should be investigated further through an experimental design to better understand their relationship with stereotype threat. 


Predicting Vulnerability to Math Stereotype Threat
At the University of Vermont (UVM), consistent with national trends, there are significantly fewer women than men in math and engineering courses. According to the Fall 2015 Enrollment Report, the College of Engineering and Mathematics (CEMS) consists of 78.6% male students and 21.4% female students, while the overall undergraduate population is approximately 46% male and 54% female. One phenomenon that may contribute to the lack of women in mathematical fields is stereotype threat. Stereotype threat occurs when a stereotype about a particular group negatively affects the performance of group members due to anxiety about fulfilling the stereotype (Spencer, Logel, & Davies, 2016). More specifically, the stereotype “women are bad at math” can cause women to underperform in mathematics settings because the negative stereotype induces anxiety and stress, which interfere with cognitive functioning. In a study done by Johnson, Barnard-Brak, Saxon, and Johnson (2012) which is representative of this research, men and women were given math tests under both stereotype threat and non-stereotype threat conditions. Johnson and colleagues found that in the stereotype threat condition—where students were primed with the negative stereotype about women in STEM—women performed worse on the math test than their male peers. Yet, when students took the math test without any stereotype condition, there was no significant difference between the men and women’s scores. Similar results were also found by Johns, Schmader, and Martens (2005); in this study, women performed equally to men if they were provided with evidence suggesting that stereotype threat rather than lack of ability leads to underperformance. In contrast, women who were not educated on the effect of stereotype threat performed worse in a stereotype condition. These studies suggest that there is no difference in math ability across genders. Instead, different ideas about a test and anxiety due to stereotype threat can influence performance.
However, stereotype threat does not affect all women equally. Some women know of the gender stereotype regarding women in math, but the stereotype does not appear to impact their math performance (Werhun et al., 2007). The current study examines a range of individual-difference variables chosen based on previous research, and how these variables relate to and predict vulnerability to stereotype threat. The variables for the present study include: personality factors from the five-factor model of personality comprised of agreeableness, extraversion, conscientiousness, emotional stability, and openness to experience; math self-concept, or one’s idea of how good one is at math; math self-efficacy; assertiveness; physical, cognitive, and social anxiety sensitivity, which is the fear of sensations associated with anxiety; student predicted and actual final grade in a math course; and demographics including neighborhood social capital, investigated as potential covariates. Below, these predictors are discussed in more detail.
Personality
Personality traits are studied to gain a better understanding of an individual and individual tendencies which are relatively stable over time (DeYoung, 2015). Understanding which personality traits impact stereotype vulnerability and academic outcomes can impact interventions to reduce stereotype threat effects. The five-factor model of personality is the dominant method of classifying broad personality traits in psychological science due to demonstrated stability over time and across observers, consistency of traits found within other personality systems, and evidence of heritability (Costa & McCrae, 1992). The five-factor model breaks up personality into five distinct measures of agreeableness, extraversion, conscientiousness, emotional stability (opposite of neuroticism), and openness to experience to describe individual characteristics and traits. DeYoung (2015) breaks these five factors up further into aspects. Agreeableness includes compassion and politeness, extraversion includes enthusiasm and assertiveness, conscientiousness includes industriousness and orderliness, neuroticism includes withdrawal and volatility, and openness to experience includes intellect and openness. Despite similarities in naming, openness is a facet within the personality factor openness to experience linked with curiosity, implicit memory, and creativity (DeYoung, 2015). 
Based on the breakdown of the five factors, conscientiousness, neuroticism, and openness to experience are of specific interest in relation to stereotype vulnerability and academic performance. Conscientiousness has been shown to be the strongest predictor of academic achievement, while emotional stability, or conversely neuroticism, is most related to academic satisfaction (O’Connor & Paunonen, 2007; Trapmann, Hell, Hirn, & Schuler, 2007). More specifically, having higher levels of emotional stability has been shown to be related to higher levels of academic satisfaction. Students with higher levels of satisfaction in their courses and field may be more likely to feel supported by their program and identify more with the subject. Lower satisfaction, associated with lower emotional stability, may increase vulnerability to stereotype threat. Higher levels of openness to experience were sometimes associated with greater academic success in the study by O’Connor and Paunonen (2007). This result is consistent with the intellect aspect, which is linked to explicit memory and intelligence quotient (IQ), within openness to experience described by DeYoung. However, in the meta-analysis done by Trapmann and colleagues (2007), there were mixed results regarding openness to experience and academic achievement. Thus, more work is needed to clarify the relationship between openness to experience as a personality factor and academics, broadly considered.
Anxiety Sensitivity
	Anxiety sensitivity is the fear of feelings or behaviors associated with anxiety. Anxiety sensitivity can amplify anxiety due to additional arousal from the fear of an anxious response (Taylor et al., 2007). Anxiety sensitivity can be broken up into subscales based on physical, cognitive, and social contexts for anxiety. Stereotyping exists in a social context, and thus may be more salient for one higher in social anxiety sensitivity. High cognitive anxiety sensitivity may also increase awareness regarding a stereotype about math ability as a cognitive process. Higher anxiety sensitivity may lead to avoidance of the anxiety elicitors like math class or homework, which could negatively impact student performance. 
Math Self-Concept
	There is an observed difference in STEM career interest and self-concept—how one sees and understands oneself—such that men are more likely to pursue math-based career paths. In fact, male students have been found to have both higher self-concept in math and higher intrinsic motivation for math (Skaalvik & Skaalvik, 2004). Thus, men and boys tend to identify with math more than women and girls, which may affect their career path and course of study. Women are more likely than men to leave STEM majors and transfer to a different course of study. Steele and colleagues (2002) suggest this may be due to stereotype threat and women feeling discriminated against in math fields and thus choosing to pursue a different department where they do not anticipate feeling discrimination throughout their career. 
	Studies have found that women who identify more strongly with math have an increased vulnerability to stereotype threat (Lesko & Corpus, 2006). These authors theorize that women who have a more salient identification with their in-group feel more pressure to represent their group positively. This increases anxiety around performance and makes these women more likely to experience stereotype-threat-based underperformance. However, women in a study by Werhun (2007) who strongly identified with high math ability were least affected by the gender stereotype. In Werhun’s work, higher math identification produced less anxiety around the gender stereotype and reduced the effects of stereotype threat, possibly because of higher self-concept in math. There is thus more work needed to understand math self-concept’s role in stereotype vulnerability. 
Neighborhood Social Capital
	Neighborhood social capital is relevant to student support and access to resources for academic development. Research has found a relationship between higher levels of bonding social capital, or interactions between residents of a neighborhood (opposed to interactions between a neighborhood and outside resources), and higher academic performance. Additionally, poorer physical conditions in neighborhoods and facilities have been shown to be associated with lower academic achievement (Woolley et al., 2008). Neighborhood social capital is evaluated by measures of community support and resources. The scale of neighborhood social capital used in the present study is comprised of measures of facilities and organizations, stability in one’s residential life, as well as bonding social capital measures including neighborhood reciprocity, safety perceptions, and sense of community (Aminzadeh et al., 2013). Neighborhood social capital was included as a potential covariate and measure of one’s social support prior to entering the university environment. 
The Present Study
A goal of the present study was to identify students who may be underperforming in math classes due to stereotype threat and not necessarily receiving adequate support. Understanding vulnerability to stereotype threat may help educators more successfully reduce the effect of stereotype threat in the classroom and hopefully lead to an increase in the enrollment of women in STEM classes and thus in STEM careers. Knowing which individual differences most strongly predict vulnerability to stereotype threat could help educators intervene more purposefully and direct future research focusing on prevention and intervention. 
In the current study, stereotype vulnerability was measured using the Stereotype Vulnerability Scale (SVS) created by Spencer (1994). The SVS measures one’s susceptibility to stereotype threat specifically for women in math. The scale asks participants to consider their gender in relation to their perception of their math ability and assesses how much a student reports being affected by gender stereotyping in math. The scale has been used, validated, and modified since Spencer's initial report (Woodcock, Hernandez, Estrada, & Schultz, 2012). Grades were also used as an outcome measure to assess the impact of stereotype vulnerability on performance. 
Hypotheses
	It was hypothesized that more stereotype vulnerability, represented by higher SVS scores, would predict lower course grades among women. It was also hypothesized that there would be no significant associations between predictors or grades and stereotype vulnerability for males because they are not the negatively stereotyped group. The following hypotheses are therefore female-focused. 
The first hypothesis for the current study was that lower levels of emotional stability would predict higher SVS scores and also lower grades. This hypothesis was based on research showing the positive association between emotional stability and academic satisfaction in addition to research showing a negative relationship between anticipated discrimination in one’s field and retention (Good, Rattan, & Dweck, 2012; Trapmann, Hell, Hirn, & Schuler, 2007). 
The second hypothesis was that higher anxiety sensitivity, particularly the cognitive and social subscales, would predict higher SVS scores and subsequently lower grades. Higher social anxiety sensitivity may increase one’s awareness of social stereotypes and higher anxiety in response. 
There is conflicting research on math self-concept and stereotype vulnerability, therefore the third hypothesis was considered more exploratory. It was predicted that lower math self-concept would predict higher SVS scores and lower grades. The present study predicted higher math self-concept and self-efficacy will act as protective factors for stereotype vulnerability and also be associated with higher grades due to higher identification and confidence within the subject. 
Methods
Participants
	Participants were recruited from three sections of MATH019 (Fundamentals of Calculus) at the University of Vermont (UVM). All students eighteen years of age and older in these sections were eligible to participate in the study. Students were not compensated for their participation. Participants were given a paper survey and also given the option to release their final grade in the course for research purposes. 
	Two-hundred and seventeen students participated in the study. One participant was removed due to apparently random responses throughout the survey. Two participants were removed because they indicated an age younger than eighteen years. The remaining two-hundred and fourteen participants were all between the ages of 18 and 36 years (M = 18.80, SD = 2.30). Of the 214 participants, 150 (70.1%) completed the grade release form at the end of the survey. Ten of these forms could not be used: eight participants were not on class rosters at the end of the semester, and two forms were illegible. Ninety-four (43.9%) participants identified themselves as male, and 114 (53.3%) participants identified themselves as female. One participant identified as another gender. In analyses focusing on gender differences, this participant was later grouped with five other participants who did not complete the gender item of the questionnaire because of the lack of statistical power to conduct analyses with one participant. Thus, six (2.8%) participants were treated as having missing data on gender. The students in this study were predominantly Caucasian, with 174 (81.3%) participants identifying as White/Caucasian. Fourteen (6.5%) participants identified as Asian, eight (3.7%) participants identified as multi or biracial, six (2.8%) participants identified as Hispanic or Latino/Latina, two (0.9%) participants identified as Black or African American, two (0.9%) identified with “other”, one (0.5%) participant identified as Native American or Alaska Native, and seven (3.3%) participants did not list a race or ethnicity. Thirteen participants (6.1%) identified as first-generation college students, and 191 (89.3%) did not. Ten participants (4.7%) did not report on first-generation college student status. No participants withdrew from the study. 
Measures
	Ten Item Personality Inventory (TIPI). The TIPI (Gosling, Rentfrow, & Swann, 2003) was used to briefly measure participants’ personality in terms of the Five-Factor Model of Personality. Participants rank how much they agree or disagree with two descriptors on a Likert scale of 1 (strongly disagree) to 7 (strongly agree). Each pair of descriptors completed the phrase “I see myself as:”. There were two items for each factor, extraversion (e.g. extraverted, enthusiastic), agreeableness (e.g. sympathetic, warm), conscientiousness (e.g. dependable, self-disciplined), emotional stability (e.g. calm, emotionally stable), and openness to experience (e.g. open to new experiences, complex), for a total of ten items. Each pair of two items was significantly intercorrelated (low r = .24, high r = .55, all ps < .001). Higher scores represent higher amounts for each trait within an individual. 
	Math Self-Concept Scale. The Math Self-Concept Scale (Benson, 1989) is a 7-item questionnaire measured on a 7-point Likert scale from 1 (strongly disagree) to 7 (strongly agree). The scale measures how strongly one identifies with math: for example, reporting how strongly one agrees with the statement, “I feel that I am naturally good at math.” Higher scores represent higher math self-concept. Cronbach’s alpha for math self-concept was .87. 
Math Self-Efficacy Scale. The Math Self-Efficacy Scale (Benson, 1989) followed the Math Self-Concept Scale. It is a 3-item questionnaire also completed on a 7-point Likert scale from 1 (strongly disagree) to 7 (strongly agree). The scale was used to measure how well one thinks they can do in their math class: for example, “I feel that I have the ability to do well in this class.” Higher scores represent higher levels of math self-efficacy. Cronbach’s alpha for math self-efficacy was .77. 
Anxiety Sensitivity Index-3 (ASI-3). The ASI-3 (Taylor et al., 2007) is an 18-item questionnaire where participants reported their level of fear of feelings or behaviors associated with anxiety on a 6-point Likert scale from 1 (strongly disagree) to 6 (strongly agree). There are three subscales to this measure—physical, cognitive, and social—and six items per subscale. The physical subscale measures level of fear of physical symptoms: for example, “it scares me when my heart beats rapidly.” The cognitive subscale measures level of fear of cognitive symptoms: for example, “when I cannot keep my mind on task, I worry that I might be going crazy.” The social subscale measures level of fear of anxiety symptoms in social situations: for example, “when I tremble in front of others, I fear what people might think of me.” Higher scores represent higher anxiety sensitivity. Cronbach’s alpha for the physical, cognitive, and social subscales of the ASI-3 were .87, .89, and .81 respectively. 
Simple Rathus Assertiveness Schedule. The Simple Rathus Assertiveness Schedule (McCormick, 1985) is a 30-item measure modified from the original Rathus Assertiveness Schedule. Participants reported their feelings of confidence and self-advocacy through a 7-point Likert scale from 1 (strongly disagree) to 7 (strongly agree): for example, “I am quick to say what I think.” Higher scores represent higher levels of assertiveness. Cronbach’s alpha for assertiveness was .84. 
	Stereotype Vulnerability Scale (SVS). The SVS (Spencer, 1994) is an 8-item scale which measures one’s susceptibility to stereotype threat, specifically for women in math. The scale asked participants to consider their gender in relation to their perception of their math ability. The scale reflects how much a student is affected by gender stereotyping in math. Participants responded on a 7-point Likert scale from 1 (strongly disagree) to 7 (strongly agree): for example, “some people feel I have less math ability because of my gender.” Higher scores on the SVS represent higher vulnerability to stereotype threat. Cronbach’s alpha for SVS was .71. 
	Demographic questionnaire. Participants were asked to report their gender, racial identity, age, and first-generation college status. 
	Student’s Socioeconomic Status Measure. The Student’s Socioeconomic Status Measure (Aminzadeh et al., 2013) was used to measure the social capital of participants’ neighborhood of origin. There are seven subscales to this measure: reciprocity, psychological sense of community, safety perception of neighborhood, membership in community organizations, neighborhood facilities, neighborhood physical disintegration, and residential stability. Neighborhood physical disintegration was removed as a measure due to low response rate and a low reliability ( = .45). In the original report of this measure, reciprocity was highly correlated with psychological sense of community (r = .80, p < .001) and safety perception of the neighborhood (r = .50, p < .001). Psychological sense of community and safety perception were also highly correlated (r = .60, p < .001; Aminzadeh et al., 2013). Thus, these three measures of social capital were combined as a measure of social cohesion. The aggregate social cohesion measure was also used in the present study by combining the reciprocity, psychological sense of community, and safety perception measures ( = .76). Thus, the present study used four discrete subscales to measure social capital based off of Aminzadeh and colleagues’ work: social cohesion, membership in community organizations, neighborhood facilities, and residential stability. The subscales were standardized and analyzed using z-scores. The measure for social cohesion included questions such as “do the people in your neighborhood help each other?” Participants responded either “always”, “sometimes”, “not often”, or “never”. Membership in community organizations was based on a “yes” or “no” answer to the question, “do you belong to a group, club, or team which is not run by your school?” Neighborhood facilities was measured by listing ten different possible facilities one could have in their neighborhood such as “a youth center” in addition to the option “other”. Residential stability was measured by asking how many times the participant had moved homes in the past two years: none, once, twice, or three or more times. Higher scores represent higher levels of neighborhood social capital. Cronbach’s alpha for the four subscales of neighborhood social capital was problematic at .30, so they were analyzed separately. 	
Grades. Participants were asked to predict their grade they would receive in the course on a letter scale from A to F. Participants were also asked if they would be willing to release their final course grade to the study for research. Approximately 70% of participants gave permission for release of grades, which were used to compare with predicted grades and as a measure of math performance. All predicted and actual grades were converted to grade point average scaling (e.g., A = 4.0; A- = 3.67, etc.) for purposes of analysis.
Procedure
	All study procedures were approved by the Institutional Review Board of the University of Vermont. Paper surveys were distributed to all students in three sections of MATH019 at UVM. Data collection took place during the first week of classes of the fall semester 2016 in the respective classrooms. The instructors of these sections had given permission to use their class time prior to the semester. Every student in the class was given a survey packet containing a cover page, information sheet, survey containing the formerly described measures, and grade release form. Each packet (including the questionnaire and grade release form) had a unique ID number in order to connect grades with specific survey responses. The students were then read a description of the project and information about the data collection. Students were told that the participation in the study was completely voluntary and confidential. Consenting to participating in the study was implied upon completion of the survey. Participants were given five minutes to review the information sheet and the questionnaire itself took approximately ten minutes to complete. 
The participants who released their grades to the study were recorded with their unique survey packet ID numbers to connect grades with specific responses. The names alone were sent to the course instructors, and the students’ respective grades were then recorded. All identifying information was removed once grades were matched with packet ID numbers. 
Results
	Below, descriptive statistics are presented first. Then correlational results for stereotype vulnerability are discussed for the whole sample followed by results broken down separately by gender. After the correlational results for stereotype vulnerability, results are presented for correlates with grades, first for the whole sample and then for each gender group. Of note, there was no significant correlation between SVS score and course grade among those who released their grade for the overall sample (r = -.114, p = .181) or within either gender subgroup. 
Descriptive Statistics	
The descriptive statistics for primary measures of the survey are shown in Table 1. Means and standard deviations of the measures for all participants as well as means and standard deviations for both the male and female subgroups are shown. Differences between male and female response means were analyzed using independent samples t-tests. Of the primary measures, the emotional stability, assertiveness, and stereotype vulnerability scales had the strongest differences in responses between genders (all ps < .001). Males scored higher on average than females in emotional stability (t = 3.61, p < .001, Cohen’s d = 0.52) and assertiveness (t = 3.67, p < .001, Cohen’s d = 0.50). Females scored higher on average than males in agreeableness (t = -2.72, p = .007, Cohen’s d = -0.39), openness to experience (t = -2.01, p = .045, Cohen’s d = -0.29), and conscientiousness (t = -2.57, p = .011, Cohen’s d = -0.36). As expected, females also scored higher on average on the Stereotype Vulnerability Scale (t = -5.32, p < .001, Cohen’s d = -0.75). Measures of social capital were standardized to a mean of zero and a standard deviation of one, and thus are not included in the table. There was no difference between men and women’s scores for social cohesion, residential stability, or neighborhood facilities within the measure of social capital. Women reported memberships to organizations outside one’s school more than men (t = -2.06, p = .041, Cohen’s d = 0.29). 
SVS Correlates: Whole Sample
Correlations between primary predictive measures and the outcome measures of Stereotype Vulnerability Scale (SVS) and course grade are shown in Table 2. Emotional stability had the strongest correlation with SVS score for the overall population (r = -.23, p < .001). Lower emotional stability scores are associated with higher SVS scores. All three subscales of the Anxiety Sensitivity Index-3 (ASI-3), physical (r = .22, p = .002), cognitive (r = .18, p = .009), and social (r = .17, p = .014), were positively associated with SVS for the whole sample. The social cohesion subscale of social capital was negatively associated with SVS scores (r = -.188, p = .007). The social cohesion subscale is comprised of psychological sense of community, neighborhood reciprocity, and perception of safety. Thus, lower scores on these three measures of social capital were associated with higher scores on the SVS. Assertiveness (r = -.16, p = .021) and math self-efficacy (r = -.16, p = .021) were also negatively associated with SVS. Math self-concept was marginally correlated with SVS as well (r = -.13, p = .053). Math self-concept and math self-efficacy were highly correlated with each other (r = .66, p < .001). Math self-concept was also significantly correlated with social cohesion (r = .17, p = .013). 
To examine prediction of multiple variables taken together, a multiple regression was run for significant whole-sample correlates of SVS. The results are shown in Table 3. Social cohesion was the only predictive measure which remained significantly associated with SVS when the other measures which had significant associations by themselves were introduced ( = -.14, p = .047). 
SVS Correlates: Males
	Emotional stability was the only scale significantly associated with SVS for the male subgroup (r = -.21, p = .041). Emotional stability was not significantly associated within the female subgroup but was significantly associated with SVS scores for the overall population. This suggests male responses drove the significant whole-sample correlation between emotional stability and SVS. To test gender differences in this association more formally, an interaction term for gender and emotional stability was created using a mean-centered emotional stability term. The interaction term was not significantly associated with SVS when analyzed in a multiple regression with gender and emotional stability variables ( = .07, p = .509). 
SVS Correlates: Females
For females, conscientiousness (r = -.26, p = .006) and social cohesion (r = -.29, p = .002) were significantly and negatively associated with SVS scores. Additionally, the social (r = .26, p = .006), physical (r = .24, p = .012), and cognitive (r = .24, p = .01) subscales of anxiety sensitivity were all moderately and positively associated with SVS for women. Social cohesion and anxiety sensitivity were significantly correlated with SVS in the female subgroup and overall population but not in the male subgroup. This suggests female responses drove the significant whole-sample correlations. Conscientiousness was not a significant predictor for SVS in the overall population.  
	A multiple regression was run for the primary predictive measures of SVS for the female subgroup: conscientiousness; physical, cognitive, and social anxiety sensitivity; and social cohesion. The results of the multiple regression are shown in Table 3. Conscientiousness and social cohesion remained significantly associated with SVS among women, and the social subscale of anxiety sensitivity was marginally associated. Scores on both the physical and cognitive subscales for anxiety sensitivity were no longer significantly associated with SVS scores when the other primary predictors were introduced. The interaction between gender and social anxiety sensitivity was not significantly associated with SVS ( = .12, p = .072), and gender interactions for conscientiousness and social cohesion are discussed below. 
Conscientiousness
	Conscientiousness remained significantly associated with SVS among women when the other significant predictors within the female group were introduced. The association between SVS and the interaction term for conscientiousness and gender was also significant ( = -.33, p = .002). Thus, the relationship between conscientiousness and SVS was significantly different for men and women. Figure 1 shows the interaction between gender and conscientiousness predicting SVS for both men and women. The female group showed a strong, negative correlation between conscientiousness and stereotype vulnerability, while the male group had a slightly positive, but non-significant correlation between the two variables.  
Social Cohesion
	Social cohesion remained significantly associated with SVS among women when the other significant predictors within the female group were introduced in the multiple regression. Similar to conscientiousness, the interaction between gender and social cohesion was analyzed as a predictor of SVS and found to be significantly associated ( = -.28, p = .002). The difference in association for social cohesion and stereotype vulnerability between gender groups was significant. Figure 2 shows the interaction between gender and social cohesion predicting SVS for both men and women. Women who reported higher social cohesion had lower levels of stereotype vulnerability and an overall negative correlation between the variables. For males, there was no reliable association between SVS and social cohesion. 
Grade Correlates: Overall
	In addition to the Stereotype Vulnerability Scale, course grade in MATH019 was also used as an outcome measure for participants who released their grade to the study. Between participants who released their grade to the study and those who did not, participants who released their grade scored higher on math self-concept (t = -2.75, p = .007, Cohen’s d = .40), math self-efficacy (t = -3.22, p = .001, Cohen’s d = .46), and reported higher math SAT scores (t = -2.23, p = .028, Cohen’s d = .47). 
Correlations between primary measures and grades for the overall sample are presented in Table 2. Openness to experience was significantly and negatively associated with course grade; that is, lower openness to experience was associated with a higher course grade. Conscientiousness, math self-concept, math self-efficacy, student predicted grade, and residential stability were significantly and positively associated with course grade. Higher scores on these measures were associated with higher course grades. Math self-efficacy and student predicted grade were most strongly associated with course grade for the overall population. 
	A multiple regression for significant correlates with course grade for the overall population is shown in Table 4. For the whole-sample group who released their grades, predicted grade and openness to experience remained significantly associated with course grade. Predicted grade was positively associated with actual course grade, while openness to experience was negatively associated with grades. Math self-efficacy was positively associated with predicted grade as well (r = .58, p < .001). Math self-efficacy and openness to experience were not significantly associated. 
Grade Correlates: Males
Correlations between primary measures and grades for males are listed in Table 2. Conscientiousness, math self-concept, math self-efficacy, predicted grade for the course, and residential stability were significantly and positively associated with course grade among males, which is consistent with the whole-sample results. Math self-efficacy and student predicted grade had the strongest association with grades among males, reflecting the whole-sample associations as well. 
	A multiple regression for significant correlates with course grade for the male subgroup is shown in Table 4. None of the significant associations between predictive measures and grade remained significant when predictors were analyzed together. Math self-efficacy had a strong association with grades for the male group and the overall sample, but was not associated with grades for females. There was no significant association found for the interaction of gender and math self-efficacy predicting grades when analyzed in a multiple regression ( = -.18, p = .120). 
Grade Correlates: Females
	Correlations between primary measures and grades for females are listed in Table 2. Math self-concept and student predicted grade were positively and significantly associated with course grade for the female subgroup. Predicted grade remained the strongest predictor of grade among females as well. Openness to experience was negatively and marginally associated with grades for females (r = -.22, p = .053). Openness to experience was also negatively associated with grades but statistically significant for the overall population; however, there was no significant association between openness to experience and grades for males. Social cohesion was positively and marginally associated with grades among females but not in the whole-sample results (r = .22, p = .057). 
	A multiple regression for significant correlates with course grade for females was run and is shown in Table 4. For the female subgroup who released their grade, openness to experience, predicted grade, and social cohesion remained significantly associated with course grade. The interaction of gender and openness to experience was not significantly associated with grades in a multiple regression ( = -.11, p = .346). 
Discussion
As the stereotype of interest about math ability is gender-based, the current study focused primarily on the SVS predictors among women. The scores for stereotype vulnerability were significantly lower for the male group, which was expected because the stereotype of interest says that men are better at math then women. It was expected that men would score quite low on the SVS and have few, if any, associations between primary predictors and SVS. In fact, for the male group, of the primary predictors only emotional stability was significantly associated with SVS. Thus, the first hypothesis of the study was partially supported. 
Based on previous research which found that higher levels of emotional stability were related to higher levels of academic satisfaction, it was hypothesized that higher levels of emotional stability would be associated with lower levels of stereotype vulnerability due to more satisfaction with one’s academic experiences, classes, and performance (Trapmann, Hell, Hirn, & Schuler, 2007). In the present study, higher scores on emotional stability did predict lower stereotype vulnerability scores in the male subgroup and the overall sample. However, there was not a significant association for the female subgroup, which was the group of primary interest. The interaction of gender and emotional stability did not significantly predict SVS, so the difference in associations between the gender groups was not statistically reliable. There is thus some evidence supporting the predicted relationship between emotional stability and stereotype vulnerability based on prior results with academic satisfaction, but this relationship was not supported specifically within women for the present study. Contrary to the original hypothesis, emotional stability does not appear to have an impact on women’s vulnerability to stereotype threat. 
It was also hypothesized that lower levels of emotional stability would be associated with lower grades, but no association was found between emotional stability and grades for any group within the sample. Even though emotional stability may have impacted some students’ academic satisfaction and was associated with higher stereotype vulnerability for part of the sample, these factors did not appear to impact grades. As emotional stability is a fairly stable construct, students may have learned to compensate for negative attitudes about school or levels of satisfaction with their academic experience by the time they attend university in order to maintain higher grades. 
The second hypothesis regarding anxiety sensitivity and SVS was also partially supported. Higher levels of all three subscales of anxiety sensitivity were significantly associated with higher SVS scores among the female-identified participants. However, anxiety sensitivity did not significantly predict grades. When controlling for the other significant predictors of SVS, none of the anxiety sensitivity subscales remained significant predictors. Anxiety sensitivity did not have as strong of a relationship with SVS as hypothesized and did not appear to impact student grades. 
Additionally, conscientiousness and social cohesion significantly predicted SVS scores in the female group. Higher scores on conscientiousness and social cohesion predicted lower stereotype vulnerability. Both conscientiousness and social cohesion remained significant predictors of SVS when other predictive measures were introduced. Conscientiousness and social cohesion were the strongest predictors of SVS, and both appear to act as protective factors against the development of stereotype vulnerability. 
Higher conscientiousness was associated with reduced stereotype vulnerability for females and was also significantly associated with higher grades for males and the whole-sample data. Consistent with previous research, higher levels of conscientiousness were associated with higher academic success (Trapmann, Hell, Hirn, & Schuler, 2007). As a personality trait, conscientiousness may be difficult to target in an intervention. However, increasing organization and time management skills in students may mirror some effects of higher orderliness and self-discipline which compose conscientiousness. 
Social cohesion includes measures of sense of community, perceptions of safety, and neighborhood reciprocity (Aminzadeh et al., 2013). Feeling a stronger sense of community and helpfulness within one’s neighborhood reduced reported vulnerability to stereotype threat. Higher social cohesion reflects a neighborhood with more social support. Perceptions of safety, a component of social cohesion, may also affect stereotype vulnerability or academic performance and confidence. How safe one feels in a community may relate to levels of stress about one’s living environment, which may have a strong impact on stereotype vulnerability and academic achievement. 
Similar to conscientiousness, social cohesion is difficult to change through interventions due to limits within neighborhoods and difficulty implementing change in infrastructure, criminal activity, and overall friendliness within a community. Increasing social support though community organizations or school programs could be helpful for reducing stereotype vulnerability, but it is challenging to make large changes in a greater community, especially for ones that may be already lacking resources. 
The third hypothesis was partially supported. Math self-concept was negatively correlated with SVS with marginal significance for the overall group, and math self-efficacy was negatively correlated with SVS for the overall group. Math self-concept was positively and significantly associated with grades for all groups and math self-efficacy was positively and significantly associated with grades for the male and overall groups. Thus, there was support for the hypothesis that high levels of math self-concept and self-efficacy would lead to higher performance in the math class and some support for reducing stereotype vulnerability. These results are more consistent with Werhun and colleagues’ (2007) findings that higher identification with math is related to reduced vulnerability to stereotype threat and higher math performance. 
Higher levels of math self-efficacy were significantly associated with higher grades for the male subgroup and overall sample. The association was not statistically significant for the female subgroup, but still positively correlated. There were many more low math self-efficacy scores paired with high grades in females as compared to males, suggesting females tended to underestimate how well they can perform in math compared to males. It is important to emphasize that females performed just as well as males in math in the current study, even when they did not predict their abilities as confidently. 
However, despite women underestimating their math abilities, women and men predicted their grade for the course equally accurately. For both gender groups, student predicted grade for the MATH019 course most strongly predicted actual grade in the course. Even in the first week of the semester, students had a strong understanding of how well they would do in the class, and were able to predict their grade quite accurately. Women underestimated their ability to do well in the math class on the math self-efficacy scale, but still strongly predicted their grades in the course. Women may be underestimating their math ability but acknowledging more effort, “grit”, perseverance, attendance, and other factors that contribute to grades. That is, their idea of how well they can do in math may have less of an impact on what grade they think they will get in the class. In contrast, males had higher math self-efficacy but also strong associations between predicted grade and actual grade. Males may think they will do well in the math class due more to their math ability and less due to other factors that contribute to a course grade like effort, participation, and attendance. 
Higher scores on openness to experience were associated with lower grades for females and did not have a significant association for males. This finding is in contrast to some of the previous literature on openness to experience and academic performance (O’Connor & Paunonen, 2007). Although the present study was unable to assess openness to experience in detail, considering subcomponents of openness may help explain this finding. More specifically, DeYoung (2015) breaks openness to experience into two aspects of intellect and openness. Intellect, linked with working memory and intelligence quotient (IQ) scores, clearly contributes to academic performance and results found by O’Connor and Paunonen (2007) support higher levels of openness to experience are related to higher levels of academic success. Openness additionally encompasses creativity, intellectual curiosity, and implicit memory. Openness thus could relate to academic success based on creative engagement with material, but students who score higher in openness may also be likely to deviate from patterns and engage in new interests outside of the classroom as well. They may be more likely to experiment with drug and alcohol use, or branch out of usual study patterns for more new social experiences that accompany their new environment. The openness to new social experiences including drug use may reduce focus on academics and negatively impact grades. There was conflicting evidence found by Trapmann and colleagues (2007), where the association between openness to experience and academic performance yielded mixed results. Thus, the results of the present study are not completely in contrast to previous research.
Limitations and Implications for Future Research
	A primary limitation to the present study is the absence of experimental manipulation of stereotyped conditions to test different effects of different factors on stereotype vulnerability in a more controlled setting. While the SVS was reliable in the current study and has been validated in other work, it remains limited as an outcome measure because it did not necessarily translate to measurable impairment or reduced performance (Woodcock, Hernandez, Estrada, & Schultz, 2012). Grades were used as a measure of performance potentially affected by stereotype vulnerability; however, there cannot be a direct effect on grade attributed to SVS in the present study due to lack of manipulation and experimental control. More important, there was not a significant association between SVS scores and grades in the present study. Not all participants released their grade to the study, and students who had higher math self-concept and confidence in their abilities were more likely to release their grade. Thus, the sample analyzed with grades was not fully representative of the overall population. 
	The survey was brief, and completely self-report. One primary result of the study was focused on conscientiousness and its association with stereotype vulnerability among females. An additional result of the present study was a negative association between openness to experience and grade. This result is contradictory to prior work done by O’Connor and Paunonen (2007). As personality factors, conscientiousness and openness to experience were measured with only two items. Further research on personality factors and their subcomponents is needed with more comprehensive measures, particularly for conscientiousness and openness to experience as they relate to stereotype threat and academic achievement. 
	Additionally, there are other individual factors that could impact stereotype threat vulnerability which were not evaluated in the present study. One factor that was not analyzed is stigma consciousness, or how aware one is of their stereotyped or stigmatized identity (Brown & Pinel, 2003). Stigma consciousness is relevant to understanding how an individual is affected by stereotype threat while taking into account how aware of the negative stereotype one is. Prior research has found those with higher levels of stigma consciousness perform worse on a math test in a stereotyped condition but equally as well as those with low levels of stigma consciousness in conditions without stereotype priming (Brown & Pinel, 2003). The present study did not intentionally create a stereotyped condition and did not measure how aware participants were of the negative stereotype surrounding women in math. Additional research examining predictive factors and stereotype vulnerability should also include measures of stigma consciousness. Including stigma consciousness may be particularly interesting when analyzing the relationship between conscientiousness or social cohesion as protective factors against stereotype vulnerability in women to see if high levels of either factor reduces stereotype vulnerability even with the presence of high stigma consciousness. 
	Finally, the sample for the present study lacked racial diversity, which did not allow for analyses of intersecting different identities with racial identities or the contribution to the work on stereotype threat and race. Future studies surrounding individual vulnerabilities to stereotype threat may investigate the relationships some of the primary predictors have with racial identity and other minority statuses with larger and more diverse samples. 
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	Measure
	Overall
	
	Males
	
	Females
	
	t-Test
	Cohen’s d

	
	M
	SD
	
	M
	SD
	
	M
	SD
	
	
	

	Extraversion
	4.38
	1.37
	
	4.26
	1.39
	
	4.47
	1.38
	
	-1.08
	-0.15

	Openness to Experience
	5.38
	1.02
	
	5.21
	1.03
	
	5.50
	0.98
	
	-2.01*
	-0.29

	Conscientiousness
	5.12
	1.07
	
	4.93
	0.98
	
	5.31
	1.10
	
	-2.57*
	-0.36

	Emotional Stability
	4.77
	1.31
	
	5.13
	1.20
	
	4.48
	1.31
	
	3.61***
	0.52

	Agreeableness
	4.97
	1.16
	
	4.75
	1.09
	
	5.19
	1.17
	
	-2.72**
	-0.39

	Math Self-Concept
	4.38
	1.16
	
	4.42
	1.14
	
	4.37
	1.13
	
	0.35
	0.04

	Math Self-Efficacy
	5.41
	1.10
	
	5.59
	1.07
	
	5.32
	1.08
	
	1.81
	0.25

	ASI: Physical
	2.12
	1.03
	
	2.00
	0.92
	
	2.22
	1.11
	
	-1.50
	-0.22

	ASI: Cognitive
	2.20
	1.10
	
	2.19
	1.03
	
	2.21
	1.17
	
	-0.13
	-0.02

	ASI Social
	3.20
	1.11
	
	3.10
	1.09
	
	3.29
	1.13
	
	-1.19
	-0.17

	Assertiveness
	4.06
	0.70
	
	4.25
	0.69
	
	3.91
	0.67
	
	3.67***
	0.50

	SAT-Math 
	613.09
	67.34
	
	619.81
	61.05
	
	605.33
	73.87
	
	1.06
	0.21

	Predicted Grade
	3.41
	0.47
	
	3.45
	0.48
	
	3.38
	0.46
	
	1.03
	0.15

	Actual Grade
	3.19
	1.02
	
	3.19
	0.93
	
	3.23
	1.04
	
	-0.25
	-0.04

	SVS
	2.47
	1.04
	
	2.06
	0.89
	
	2.77
	1.01
	
	-5.32***
	-0.75 


Table 1: Descriptive Statistics for Primary Measures
Note: * p < .05; ** p < .01; *** p < .001; Significant differences are in bold+italic type.
Table 2: Correlations Between Primary Predictive Scales and Outcome Measures
	Measure
	Males 
(n = 94)
	Females 
(n = 114)
	Overalla 
(n = 214)

	
	SVS
(n = 94)
	Grade
(n = 62)
	SVS
(n = 114)
	Grade
(n = 77)
	SVS
(n = 211)
	Grade
(n = 140)

	Extraversion
	.10
	.01
	-.12
	-.09
	-.01
	-.06

	Openness to Experience
	-.04
	-.11
	-.18
	-.22†
	-.05
	-.18*

	Conscientiousness
	.19
	.28*
	-.26**
	.18
	-.04
	.21*

	Emotional Stability
	-.21*
	.09
	-.11
	-.11
	-.23***
	-.05

	Agreeableness
	-.04
	.09
	.05
	-.08
	.07
	-.01

	Math Self-Concept
	-.13
	.38**
	-.07
	.26*
	-.13†
	.25**

	Math Self-Efficacy
	-.15
	.50***
	-.04
	.16
	-.16*
	.31***

	ASI: Physical
	.17
	.16
	.24*
	-.04
	.22**
	.03

	ASI: Cognitive
	.12
	.06
	.24*
	-.12
	.18**
	-.05

	ASI: Social
	.02
	.05
	.26**
	-.06
	.17*
	-.02

	Assertiveness
	.05
	-.17
	-.15
	-.04
	-.16*
	-.10

	SAT-Mathb
	-.15
	.32
	.06
	-.28
	-.07
	.02

	Predicted Grade
	.05
	.50***
	.08
	.40***
	.02
	.44***

	Social Cohesion
	.08
	-.09
	-.29**
	.22
	-.18**
	.11

	Residential Stability
	.04
	.26*
	-.11
	.12
	-.03
	.18*

	Organization Membership
	.08
	.12
	-.02
	.07
	.06
	.09

	Facilities
	.05
	-.12
	-.10
	.15
	-.05
	.03


Note: p = .057; †p = .053; * p < .05; ** p < .01; *** p < .001.  Significant correlations are in bold+italic type.
a The overall number of responses were not equal to the sum of female and male responses because six participants did not report their gender or reported a gender identity other than male or female.  
b The SAT-Math scores were not significantly associated with SVS or grade because the sample size of responses to this item were much smaller. (Males: n = 52; Females: n = 45; Overall: n = 97). 

Table 3: Multiple Regression for Significant Predictors of SVS 
	
	Females
	Overall

	Measure
	
	p
	
	p

	Openness to Experience
	
	
	.03
	.862

	Conscientiousness
	-.27
	.002
	
	

	Math Self-Concept 
	
	
	-.02
	.848

	Math Self-Efficacy
	
	
	-.07
	.454

	ASI-3: Physical
	-.01
	.949
	.16
	.130

	ASI-3: Cognitive
	.06
	.693
	-.04
	.715

	ASI-3: Social
	.21
	.062
	.08
	.382

	Assertiveness
	
	
	-.08
	.301

	Social Cohesion
	-.28
	.002
	-.14
	.047




Table 4: Multiple Regression for Significant Predictors of Grade 
	
	Males
	Females
	Overall

	Measure
	
	p
	
	p
	
	p

	Conscientiousness
	.08
	.506
	.14
	.169
	.14
	.067

	Openness to Experience
	
	
	-.25
	.022
	-.16
	.034

	Math Self-Concept
	.04
	.786
	.07
	.532
	.07
	.474

	Math Self-Efficacy
	.27
	.118
	
	
	.05
	.618

	Predicted Grade
	.24
	.139
	.31
	.010
	.33
	.001

	Social Cohesion 
	
	
	.23
	.036
	
	

	Residential Stability
	.15
	.186
	
	
	.14
	.074







Figure 1: Conscientiousness and Gender Interaction in Predicting Stereotype Vulnerability 












	


Figure 2: Social Cohesion and Gender Interaction in Predicting Stereotype Vulnerability 




	
	




Men	Low Conscientiousness	High Conscientiousness	1.879744	2.238255999999998	Women	Low Conscientiousness	High Conscientiousness	3.044945999999999	2.537053999999999	
Stereotype Vulnerability Scale



Men	Low Social Cohesion	High Social Cohesion	1.944	2.09	Women	Low Social Cohesion	High Social Cohesion	3.022	2.466	
Stereotype Vulnerability Scale



