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ABSTRACT

The present study compared the effectiveness of different mentoring programs at reducing
feelings of stereotype threat experienced by women in science, technology, engineering, and
math (STEM) fields. Stereotype threat refers to the extra pressure a person feels to disprove a
negative stereotype that applies to him or her. Because stereotype threat has been found to
undermine performance and interest in stereotyped domains, it may be a key factor contributing
to female underrepresentation in STEM fields. Mentors and protégés were placed in either a
stereotype threat reduction condition in which mentors and protégés were encouraged to
participate in discussions designed to reduce stereotype threat, an academic condition in which
mentors and protégés were encouraged to discuss academic goals and challenges, or a non-
academic condition in which mentors and protégés were encouraged to discuss the challenges of
balancing non-school commitments. It was hypothesized that mentoring that focused specifically
on stereotype threat reduction would be the most effective in reducing stereotype threat and
increasing intentions to remain in STEM fields. In addition, it was hypothesized that stereotype
threat reduction mentoring would be the most effective at increasing beliefs in an incremental
theory of intelligence (i.e., the belief that intelligence can be developed through hard work) and
decreasing beliefs in an entity theory of intelligence (i.e., the belief that intelligence is innate and
is unalterable). Mentors were 36 male and 74 female upper-level STEM college students and
protégés were 137 female lower-level STEM college students. Participants met online for 30
minutes, once per week, for 3 weeks. Results indicated that both mentors and protégés in the
stereotype threat reduction mentoring condition reported feeling less stereotype threat in their

STEM classes than mentors and protégés in the other mentoring conditions. Additionally, the

il



frequency in which self-theories were discussed in the mentoring sessions partially mediated the
effects of the stereotype threat reduction condition on protégés’ feelings of stereotype threat in
their STEM classes. Mentors and protégés in the stereotype threat reduction mentoring condition
also reported endorsing incremental theories of intelligence more and endorsing entity theories of
intelligence less than mentors and protégés in the other conditions. In summary, the present
study’s findings suggest that in order maximum stereotype threat reduction to occur in a
mentoring relationship, mentors and protégés engage in activities and discussions designed to
reduce stereotype threat. Given that prior research has found that decreased stereotype threat,
decreased entity theories of intelligence, and increased incremental theories of intelligence are
associated with greater interest and performance in STEM domains, the utilization of a
stereotype threat reduction mentoring program can help address the underrepresentation of

women in science, technology, engineering, and math related fields
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CHAPTER ONE: INTRODUCTION

Statement of the Problem

Continued scientific progress is vital to maintaining the quality of life and economic
competitiveness of the United States (Committee on Equal Opportunities in Science and
Engineering, 2000; National Science Board, 2003). In order to maintain scientific progress,
people must enter science, technology, engineering, and mathematics (STEM) fields in sufficient
numbers. Unfortunately, the number of people currently entering into STEM careers is
insufficient to meet the demands of these fields (Fassinger, 2008; Holden, 1989; National
Science Board, 2003; Widnall, 1988). The current shortage of STEM workers is compounded by
the likely increase in future demand for STEM employees. Estimates indicate that the number of
new jobs in STEM fields will be at least three times greater than the number of new jobs in other
fields (Committee on Equal Opportunities in Science and Engineering, 2000; National Science
Board, 2003). Furthermore, a large portion of the STEM workforce is expected to retire within
the next two decades (National Science Board, 2003).

One way of potentially addressing the current and future demands for STEM employees
is to focus efforts on fully utilizing the entire workforce population. At present, STEM fields are
overrepresented by Caucasian men. Despite representing 42% of the U.S. workforce, Caucasian
men represent 68% of the STEM workforce (Committee on Equal Opportunities in Science and
Engineering, 2000). Further reliance on Caucasian men to fill the ranks of STEM fields may
prove unviable in the future as Caucasian men are predicted to represent only 26% of the U.S.
workforce by 2050. Because the number of Caucasian men pursuing STEM careers in the future

may be insufficient to meet the demand for STEM employees, increasing the number of women



who pursue STEM careers may be one way of meeting future employment demands. In addition
to women, ethnic minorities such as African Americans and Latinos are also underrepresented in
STEM fields (National Science Board, 2003). Efforts to increase the number of ethnic minorities
who pursue STEM fields can also help address the shortage of STEM workers. However, this
study will focus primarily on improving the retention rates of women in STEM fields because
they represent a potentially larger pool of future employees. Despite representing 46% of the
U.S. workforce (U.S. Census Bureau, 2000), women represent only 26% of the STEM workforce
(National Science Foundation, 2008a). More specifically, women represent 12% of those
employed in engineering, 26% of those employed in computer science, 28% of those employed

in physical science, and 39% of those employed in mathematics related professions.

The Underrepresentation of Women in STEM Majors in College

Not surprisingly, the underrepresentation of women in STEM careers is mirrored by their
underrepresentation in STEM college majors. For instance, women earned only 41% of the
bachelor’s, 36% of the master’s, and 25% of the doctorates in the physical sciences between
1997 and 2006 (National Science Foundation, 2008b). These statistics are substantially lower in
math and computer science related majors (i.e., bachelor’s = 31%, master’s = 33%, and
doctorates = 23%), and engineering related majors (i.e., bachelor’s = 20%, master’s = 21%, and
doctorates = 16%). These statistics are in sharp contrast to the overall success women have
experienced in education in general, with women earning 57% of the bachelor’s, 59% of the
master’s, and 44% of the doctorates across all areas of study between 1997 and 2006. Increasing

the proportion of women who pursue STEM careers to more closely approximate the proportion



of women in the overall workforce may help meet the employment demands of STEM fields in

the future.

The Attrition of Women from STEM Majors in College

Further compounding the problem of female underrepresentation in STEM majors is the
consistent finding that women leave STEM majors at a higher rate than men (Bell, Spencer,
Iserman, & Logel, 2003; Ceci, Williams, & Barnett, 2009; Flam, 1991; Frome, Alfred, Eccles, &
Barber, 2006; Halpern, Benbow, Geary, Gur, Hyde, & Gernsbacher, 2007; Oakes, 1990;
Seymour, 1995; Seymour & Hewitt, 1997; Strenta, Elliot, Adair, Matier, & Scott, 1994; Webb,
Lubinski, & Benbow, 2002). A study by Frome et al. (2006) illustrates the high rate of female
attrition in STEM fields. In this study, women who were interested in majoring in STEM fields
at age 18 were tracked over seven years. When these women were surveyed again at age 25, 83%
indicated that they switched to neutral or female-dominated fields. Similarly, Strenta et al. (1994)
found that women were less likely to persist in engineering and science than men in a study of
5,000 students across four universities. Among men and women who expressed an initial interest
in engineering, only 56.8% of women compared to 64.7% of men completed a degree in
engineering. Among men and women who expressed an initial interest in physical science, only
19.5% of women compared to 39.5% of men completed a degree in physical science. It should
be noted that other fields of study did not have large gender differences in retention rates. For
example, the retention rates of men and women who reported an initial interest in biological

science (42.1% and 39.9% respectively), social science (75.5% and 71.2% respectively), and



humanities (54.3% and 54.0% respectively) did not vary across gender. Similarly, Bell et al.
(2003) also reported higher rates of female attrition in engineering.

On a promising note, men and women were retained at approximately the same rate after
the completion of introductory engineering courses (81.7% and 77.3% respectively). However,
the retention rates of women (64.6%) were lower than men (80.0%) after the completion of
advanced courses in engineering. An even smaller percentage of women (41.9%) completed
bachelor’s degrees in engineering compared to men (61.6%). Given that women appear to be
leaving STEM majors at a higher rate than women in other majors, interventions that improve
the retention rates of women in STEM majors can potentially help meet current and future
employment needs.

The underrepresentation of women represents a tremendous loss of talent for STEM
fields. With STEM fields already facing a shortage of qualified personnel and potentially greater
future shortages, encouraging women to pursue and remain in STEM careers can help meet
current and future demands. Encouraging women to pursue and remain in STEM careers not
only benefits society, it benefits women as well. Women who opt out of pursuing STEM careers
may miss out on potentially rewarding and fulfilling careers. For instance, STEM careers tend to
have higher salaries and prestige than other careers (Halpern, 2000). Additionally, women may
find the subject matter intrinsically rewarding. If external factors are causing women to opt out
of STEM careers in greater frequency than men, research that identifies these factors can go a
long way towards designing interventions to improve the retention rates of women in these
fields. This in turn, will provide women an equal opportunity and enable women to achieve their

full potential.



This study seeks to determine the effectiveness of a stereotype threat reduction peer
mentoring program designed to improve the retention rates of women majoring in STEM fields.
The intervention integrates several successful stereotype threat interventions into a mentoring
program. Before discussing the specifics of the program, existing research on gender differences
in STEM fields will be reviewed. Following this general review, stereotype threat theory and
research will be discussed. An emphasis will be placed on discussing features of STEM
environments that increase the likelihood of stereotype threat occurring. Following this general
discussion of stereotype threat theory, mentoring research will be discussed. The review will end
with a discussion of how successful interventions based on stereotype threat theory can be

incorporated into a mentoring program.



CHAPTER TWO: LITERATURE REVIEW

Gender Differences in Abilities

One common explanation for the underrepresentation of women in STEM fields is that
they lack the ability to succeed in math, science, and engineering domains (Valian, 2007).
However, one limitation of this argument is that research has yet to conclusively link specific
abilities to success in STEM fields (Ceci et al., 2009). Despite this limitation, many researchers
believe that high mathematical, spatial, and verbal ability are necessary for success in STEM
fields, particularly mathematical and spatial ability (Halpern et al., 2007; Lubinski & Benbow,

2006).

Gender Differences in Mathematical Ability

High mathematical ability is assumed to be a prerequisite for success in STEM fields by
some researchers (see Halpern et al., 2007; Lubinski & Benbow, 2006). Although mathematical
ability is assumed to be related to success in STEM fields, it is unclear how much mathematical
ability is needed (Ceci et al., 2009). For example, does someone have to be in the top 10%, top
1%, top 0.1%, or top 0.01% of mathematical ability in order to be successful in STEM fields?
Some research suggests that scoring well on standardized mathematics tests is associated with
success in STEM fields. For example, individuals scoring at or above the top 1% on the SAT
mathematics test have been found to secure doctorates at 25 times the national base-rate
(Benbow, Lubinski, Shea, & Eftekhari-Sanjani, 2000; Lubinski, 2004; Lubinski & Benbow,
2006). Among those scoring at or above the top 1% on the SAT mathematics, the top quartile

receive a greater number of Ph.D.s in STEM, secure more patents, publish more, and are more



likely to have tenure at a top 50 university 20 years later than the bottom quartile (Park,
Lubinski, & Benbow, 2008; Wai, Lubinski, & Benbow, 2005). Furthermore, individuals scoring
at or above the top 0.01% on the SAT have been found to secure doctorates at 50 times the
national base-rate (Lubinski, 2004; Lubinski & Benbow, 2006; Lubinski, Benbow, Webbs, &
Bleske-Rechek, 2006; Lubinski, Webb, Morelock, & Benbow, 2001). Thus, it appears that
standardized mathematical tests are capable of predicting achievement in STEM. If gender
differences exist on standardized mathematics tests, it may a factor contributing to gender
differences in STEM representation.

Research appears to indicate that women perform worse on upper-level standardized
mathematics tests. In terms of the general population, the gender gap in math achievement test
scores is small to non-existent (Else-Quest, Hyde, & Linn, 2010; Hyde, Fannema, & Lamon,
1990; Hyde, Lindberg, Linn, Ellis, & Williams, 2008; Lindberg, Hyde, Petersen, & Linn, 2010).
Although these meta-analyses indicate little overall difference when all studies are aggregated
together, moderator analysis reveals that the gender gap increases with age. For example, Hyde
and colleagues (1990) found that females perform slightly better than males at ages 5-10 (d = -
.06) and 11-14 (d =-.07), but males perform better than females at ages 15-18 (d =.29) and 19-
25 (d = .41). An updated meta-analysis by Lindberg and colleagues (2010) obtained similar
results, with females slightly outperforming males in elementary school (d = -.06), no difference
in middle school (d = .00), and males outperforming females in high school (d = .23) and college
(d =.18). What is clear from both meta-analyses is that males tend to outperform females on
standardized mathematics tests during the critical high school and college years in which many

people make career decisions.



Gender Differences in Mathematical Admissions Tests

The standardized mathematics tests used to determine college and graduate school
admissions demonstrate some of the largest gender differences in favor of males. For example,
between the years 2000 and 2009, females averaged a 500 on the SAT math test, whereas males
averaged a 535 on the SAT math (College Board, 2009). This gender gap in SAT math
performance has remained relatively unchanged for more than 30 years, with ds ranging between
.35 to .40 in favor of males (Ceci et al., 2009; College Board, 2009; Halpern, 2000; Halpern et
al., 2007; Hyde et al., 1990; Willingham, Cole, Lewis, & Leung 1997). Similar male advantages
have been noted on the ACT math test as well (Willingham et al., 1997). The gender gap
becomes even larger when looking at the GRE quantitative test with ds ranging between .63 and
.67 in favor of males (Halpern, 2000; Hyde et al., 1990; Willingham et al., 1997). Although these
effect sizes are small to medium based on Cohen’s (1988, 1992) standards, they can drastically
affect who is admitted into a STEM program if selection ratios are small. For example, if only
the top 10% of applicants are admitted, there will be 1.70 males admitted for every female
admitted when d = .30, and 2.94 males admitted for every female admitted when d = .60 (Hedges
& Feingold, 1993a). If only the top 5% of applicants are admitted, there will be 1.86 males
admitted for every female admitted when d = .30, and 3.58 males admitted for every female
admitted when d = .60. Because the SAT, ACT, and GRE are used to determine admittance into
undergraduate and graduate programs respectively, the lower performance of females on these
tests may hinder their ability to pursue STEM careers.

In addition to mean differences on key standardized mathematics tests, the gender gap at

the upper end of the mathematics test distribution is substantial and in favor of males (Benbow &



Stanley, 1980, 1983; Ceci & Williams, 2007; Halpern, 2007; Halpern, Wai, & Saw, 2005;
Hedges & Friedman, 1993b; Hedges & Nowell, 1995, Hyde et al., 2008; Strand, Deary, & Smith,
2006; Wai, Cacchio, Putallaz, & Makel, 2010; Willingham et al., 1997). It should be noted that
male overrepresentation at the top of the math distribution is also mirrored by male
overrepresentation at the bottom of the math distribution (Ceci & Williams, 2007; Halpern,
2007; Halpern et al., 2005; Strand et al., 2006; Willingham et al., 1997). In essence, males
demonstrate more variability in math performance than women, and this greater variability
results in more males at both ends of the math distribution. Given the focus of this study is on
people who are likely to pursue STEM degrees, only the top of the distribution will be discussed
here because it is unlikely that extremely low scoring individuals will pursue, be accepted, or
succeed in STEM careers (Ceci & Williams, 2007; Ceci et al., 2009; Lubinski & Benbow, 2006;
Williams & Ceci, 2007).

Research evidence suggests that males continue to be overrepresented at the top of the
math distribution. Benbow and Stanley’s (1983) study remains a prominent demonstration of the
overrepresentation of males of the top of the math distribution. In this study, 19,937 gifted
female and 19,883 gifted male middle school students completed the SAT as part of a talent
search. Among these gifted students, males outperformed females by an average of 30 points on
the mathematics portion of the SAT. What was more notable than the small mean difference
between males and females was the finding that males substantially outnumbered females at the
high end of the math distribution. For instance, males outnumbered females 2:1 among those
scoring above 500, 4:1 among those scoring above 600, and 13:1 among those scoring above

700. Hedges and Nowell (1995) reported similar results in their analysis of gender differences in



six nationally representative data sets representing over 150,000 test takers. They found that the
overall gender difference in math was small with ds of .03, .08, .12, .22, .24, and .26 in favor of
males. However, the gap widened at the upper ends of the distribution. At the top 10% of the
distribution, males outnumbered females 1.33:1, 1.34:1, 1.67:1, 1.70:1, 1.76:1, and 1.90:1. The
gap widened further at the top 5% of the distribution, with males outnumbering females 1.50:1,
1.64:1, 1.90:1, 2.06:1, 2.20:1, and 2.34:1. A more recent study by Wai and colleagues (2010)
obtained similar results. Much like Benbow and Stanley (1983), Wai et al. (2010) found that
seventh-grade males outnumbered seventh-grade females 2.6:1 among those scoring above 500,
5.8:1 among those scoring above 600, and 13.5:1 among those scoring above 700 during the
early to mid-eighties. However, the proportion of males at the top of the distribution has
decreased over the years and now males outnumbered females 1.5:1 among those scoring above
500, 2.5:1 among those scoring above 600, and 3.8:1 among those scoring above 700. Despite
the greater representation of women at the top of math distribution compared to the early to mid-
eighties, it should be noted that the ratio of males to females at the top of the math distribution
has remained largely unchanged for the last 20 years. In summary, males have been found to be
overrepresented among the highest performers on standardized mathematics tests. This
overrepresentation of males at the top of the math distribution may be a factor contributing to

female underrepresentation in STEM fields.

Gender Differences in Visual-Spatial Ability

In addition to mathematical ability, visual-spatial ability is another important ability to

consider. Nuttall, Casey, and Pezaris (2005) define visual-spatial ability as “the ability to think

10



and reason using mental pictures rather than words” (p. 122). Several distinct skills appear to
make up visual-spatial ability. Spatial visualization refers to the ability to manipulate spatial
information across several steps (Halpern, 2000; Linn & Petersen, 1985; Voyer et al., 1995).
Spatial perception refers to the ability to identify the true vertical or the true horizontal despite
distracting information (Halpern, 2000; Hyde, 2007; Linn & Petersen, 1985; Voyer et al., 1995).
Lastly, mental rotation refers to the ability to imagine how objects will appear when they are
rotated in two- or three-dimensional space (Halpern, 2000; Hyde, 2007; Linn & Petersen, 1985;
Voyer et al., 1995).

Many have argued that visual-spatial ability is critical for success in STEM fields
(Halpern, 2000; Halpern et al., 2007; Hyde, 2007; Nuttall et al., 2005). Initial evidence seems to
support the assertion that visual-spatial ability is related to STEM achievement (Shea, Lubinski,
& Benbow, 2001; Wai, Lubinski, & Benbow, 2009; Webb, Lubinski, & Benbow, 2007). For
example, in an 11-year follow-up of 346,665 participants of Project Talent, Wai et al. (2009)
found that a composite measure of visual-spatial ability made up of three-dimensional spatial
visualization, two-dimensional spatial visualization, mechanical reasoning, and abstract
reasoning was related to the likelihood of obtaining a STEM degree. For instance, those in the
top 4% of visual-spatial ability in high school obtained 25% of the terminal bachelor’s degrees,
30% of the terminal master’s degrees, and 45% of the doctorates in STEM. Additionally, 90% of
those who obtained a doctorate in STEM were in the top 23% of visual-spatial ability.

Similar to mathematical ability, research indicates that there are gender differences in
visual-spatial ability in favor of males. A meta-analysis by Linn and Petersen (1985) found small

differences in favor of males on spatial visualization measures (d = .13), but much larger
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differences in favor of males on spatial perception (d = .44) and mental rotations (d =.73)
measures. A more recent meta-analysis by Voyer et al. (1995) obtained similar results with a
small differences in favor of males on spatial visualization measures (d = .19), and larger
differences in favor of males on spatial perception (d = .44) and mental rotations (d = .56)
measures. Researchers have also found that males outnumber females 2:1 among those scoring at
or above the 95" percentile of visual-spatial ability measures (Hedges & Nowell, 1995). Some
researchers have argued that gender differences in mental rotation may account for gender
differences in mathematics test performance (Casey, Nuttall, Pezaris, & Benbow, 1995; Nuttall
et al., 2005). For instance, Casey et al. (1995) found that gender gap in SAT math performance is

negligible when mental rotation ability is controlled for.

Gender Differences in Verbal Ability

In addition to mathematical and visual-spatial abilities, verbal abilities are proposed to be
a key determinant of success in STEM fields. Verbal abilities are needed in order to comprehend
the complex text in STEM fields, write grants, as well as to communicate findings in journal
articles and books (Halpern, 2007; Halpern et al., 2007). In general, studies reveal either no
gender difference or gender differences favoring females on measures of verbal ability (Halpern,
2000; Halpern et al., 2007; Hyde & Linn, 1988; Strand et al., 2006). For instance, females have
been found to consistently outperform males on measures of reading comprehension and writing
ability (Guiso, Monte, Sapienza, & Zingales, 2008; Halpern, 2007; Halpern et al., 2007; Hedges
& Nowell, 1995; Wai et al., 2010; Willingham et al., 1997). Despite the overall tendency for

females to outperform males on measures of verbal ability, males perform similarly to females
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on the SAT (College Board, 2009; Willingham et al., 1997). For instance, between, 2000 and
2009 males averaged a 508, whereas females averaged a 502 on the SAT verbal test (College
Board, 2009). Additionally, males have been found to outperform females on the GRE verbal
test by d = .23 (Willingham et al., 1997). Thus, it appears that the underperformance of females
on standardized mathematics tests used for admissions into undergraduate and graduate
programs is not offset by their performance on standardized verbal tests.

Unfortunately, strengths in verbal domains do not appear to translate to greater female
representation in STEM. A study by Lubinski and colleagues (2001) illustrates how high verbal
ability may lead women to pursue non-STEM degrees. In this study, gifted youth (i.e., those who
were the top 1 out of 10,000 in ability) were classified as having high-verbal, high-math, or flat
abilities. People were classified as high-verbal if their SAT verbal scores were 1 standard
deviation above their SAT math scores. Likewise, people were classified as high-math if their
SAT math scores were 1 standard deviation above their SAT verbal scores. People were
classified as flat if their SAT verbal and math scores were within 1 standard deviation of each
other. A 10-year follow-up revealed that 69% of the high-math group pursued undergraduate
STEM degrees compared to 58% of the flat group and 29% of the high-verbal group.
Conversely, 42% of the high-verbal group pursued undergraduate humanities and arts degrees
compared to 23% of the flat group and 8% of the high-math group. In terms of gender
differences, there were more women in the high-verbal group than the high-math and flat groups
combined, whereas there were more men in the high-math group than the high-verbal and flat

groups combined.
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Other studies have replicated Lubinski et al.’s (2004) finding that people with stronger
verbal abilities pursue non-STEM degrees, whereas people with stronger math abilities pursue
STEM degrees. For instance, Shea et al. (2001) found that gifted youth with relatively higher
verbal abilities, but relatively lower math and visual-spatial abilities majored in the social
sciences or humanities. Conversely, those with relatively higher math and visual-spatial abilities,
but relatively lower verbal abilities majored in engineering, math, or computer science. Lastly,
those who majored in the physical sciences were characterized as having high math, visual-
spatial, and verbal abilities. Given that having higher verbal ability relative to one’s math and
visual-spatial abilities predicts pursuit of non-STEM degrees, the finding that females tend to
have stronger verbal abilities relative to their math abilities or more balanced ability profiles may
partially explain female underrepresentation in STEM fields (Ceci et al., 2009; Lubinski &

Benbow, 2007).

Gender Differences in Interests

Gender differences in vocational interests are proposed to be another contributor to
female unrepresentation in STEM fields. Various comprehensive reviews conclude that gender
differences in interests play a larger role than gender differences in ability in explaining female
underrepresentation in STEM fields (Ceci et al., 2009; Lubinski & Benbow, 2006). Holland’s
(1997) RIASEC model is the most widely adopted theoretical framework within the vocational
interest literature. He proposes that people vary in their vocational interests and that people will

experience higher performance and satisfaction when job characteristics match their interests
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(Holland, 1996, 1997). When a person’s interests are incongruent with the characteristics of a job
or profession, the person is proposed to experience dissatisfaction and desire to turnover.

Holland’s model classifies interests into six distinct dimensions. People with high
realistic (R) interests prefer to work with tools, machines, and animals. They like working with
their hands and solving concrete, practical problems. People with high investigative (I) interests
prefer activities that enable them to better understand and control the world around them. They
enjoy reading and logic-based problem solving. People with high artistic (A) interests prefer
unstructured activities that enable them to use their imagination and engage in self-expression.
They dislike systematic and clerical activities. People with high social (S) interests prefer to
manipulate others in order to inform, train, develop, enlighten, or cure them. They enjoy working
with and helping people. People with high enterprising (E) interests prefer to manipulate others
to achieve economic or organizational goals. They enjoy leadership and persuasive roles. Lastly,
people with high conventional (C) interests prefer structured activities and the systematic
manipulation of data. They enjoy organizing and doing computational work.

Holland’s model also classifies people based on their most dominant interests. Typically,
people’s three most dominant interests are identified and listed starting with their strongest
interest, followed by their second strongest interest, and so forth. For example, a person with
high investigative interests, followed by realistic interests, and conventional interests would be
classified as an IRC. The utility of the RIASEC model extends to the classification of
occupations, which allows researchers and practitioners to identify which interests are most
stimulated by a given occupation. In regards to STEM professions, most tend to be high on

investigative, realistic, and conventional interests. For example, physicists are classified as IR,
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chemists are classified as IRC, mathematicians are classified as ICA, computer programmers are
classified as IC, civil engineers are classified as RIC, nuclear engineers are classified as IRC, and
chemical engineers are classified as IR (O*NET, 2011). Based on this pattern across STEM
occupations, individuals with realistic, investigative, and conventional interests may find greater
satisfaction with STEM careers.

Evidence suggests that the interests of males are more congruent with STEM fields than
the interests of females. An influential study by Lippa (1998) found that men and women could
be distinguished based on the degree to which they prefer working with people versus things.
The people-things dimension, along with the ideas-data dimension, was originally proposed by
Prediger (1982) as a means of simplifying the RIASEC model. The people-things dimension
refers to the degree to which a vocation involves learning about and working with people versus
learning about and working with things (Lubinski & Benbow, 2006). Realistic, Investigative, and
Conventional interests are proposed to be more related to things, whereas Social, Enterprising,
and Artistic interests are proposed to be more related to people. The ideas-data dimension refers
to the degree to which a vocation involves internal mental tasks (e.g., thinking or being creative)
versus external, data-related tasks (e.g., keeping records) (Lippa, 1998). Investigative and
Artistic interests are proposed to be related to ideas, whereas Conventional and Enterprising
interests are proposed to be related to data. Realistic and Social interests are proposed to be
intermediate on the ideas-data dimension. Lippa (1998) found no relationship between gender
and the ideas-data dimension. However, gender was strongly correlated (rs above .50) with the
people-things dimension across three studies. Men were more likely to express a stronger

orientation towards things, whereas women were more likely to express a stronger orientation
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towards people. Lippa’s (1998) findings regarding gender differences on the people-things
dimension has been replicated by other researchers (Lubinski & Benbow, 2006). The tendency
for females to prefer careers geared towards working with and helping others may drive women
away from STEM fields. For example, Dwyer and Johnson (1997) found that females identified
as gifted in math and science expressed less interest in pursuing STEM careers and were less
likely to major in those fields in college than gifted males.

A meta-analysis by Su, Rounds, and Armstrong (2009) also found evidence that males
are more likely to express interests that are congruent with STEM fields. Males were found to
have higher realistic (d = .84) and investigative (d = .26) interests, whereas females were found
to have higher social (d = -.68), artistic (d = -.35), and conventional (d = -.33) interests. Although
conventional interests are associated with some STEM occupations, the majority of STEM
occupations are associated with higher realistic and investigative interests. Because people tend
to pursue and remain in careers that match their vocational interests (Holland, 1996), Su et al.’s
findings that males have higher realistic and investigative interests suggests that female
underrepresentation in STEM may be due to in some part to differences in interests. Additional
analyses on explicit interests also supports the claim that female underrepresentation in STEM
may be due to differences in interests, with males reporting more explicit interest in math (d =
.34), science (d = .36), and engineering (d = 1.11). Su et al.’s findings are notable in that they
were based on 503,188 respondents across 47 interest inventories. Thus, across a large sample of

respondents and interest inventories, males express greater interest in STEM related pursuits.
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Ability and Interest

Taken together, research on ability and interest differences suggest several factors that
contribute to female underrepresentation in STEM fields. First, females score worse than males
at the high end of the math distribution. This is problematic because prestigious undergraduate
and graduate programs tend to select people who score high on standardized tests. Second,
females score worse than males on measures of visual-spatial ability. This is problematic because
visual-spatial ability has been linked to both performance and success in STEM fields. Third,
females express less realistic and investigative interests, as well as less interest in working with
things. This is problematic because STEM fields tend to cater to realistic and investigative
interests.

Although much of the research on gender differences in ability and interest differences
has been done in isolation of one other and was presented as such in this review, it should be
noted that interests and abilities likely mutually influence each other. For instance, Ackerman
(1996, Ackerman & Heggestad, 1997) proposes that interests and abilities develop in tandem.
Someone who is interested in a certain domain will likely pursue the domain and develop their
ability in that domain. Likewise, someone who has high ability in a domain may become
interested in that domain. Similarly, someone has low ability in a domain or performs poorly in a
domain may lose interest in that domain. In integrating ability and interest research together,
Ackerman and Heggestad (1997) propose that people vary on the trait complexes they have. One
trait complex that is relevant to STEM achievement is the Science/Math trait complex. The
Science/Math trait complex refers to someone who has Investigative and Realistic interests,

along with high mathematical and visual-spatial ability. In terms of gender differences, there are
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more males classified in the Science/Math trait complex than females (Ackerman, Bowen, Beier,
& Kanfer, 2001). In essence, gender differences in abilities and interests appear to be
contributing to the underrepresentation of women in STEM. Lubinski and Benbow (2006)
discuss the importance of assessing both ability and interest in a domain by highlighting

evidence revealing that interests and ability are both unique predictors of academic success.

Prior Explanations for Gender Differences in Abilities and Interests

With research documenting gender differences in STEM-related abilities and interests,
the question that emerges is what is causing these differences. Following a similar pattern in
most areas of research in psychology, both biological and environmental explanations have been
offered (Ceci et al., 2009; Halpern, 2000; Halpern et al., 2007). In terms of biological
explanations, two frequently cited explanations have been offered. The first explanation focuses
on brain differences, whereas the second explanation focuses on hormonal differences. In terms
of environmental explanations, differences in course selection, classroom experiences, and
socialization have been offered as explanations for gender differences in the abilities and
interests. One limitation shared by both biological and environmental explanations for gender
differences in STEM-related abilities and interests is that both bodies of research focus on stable
long-term factors, making it difficult to derive theoretically-based interventions that are
logistically feasible. For a comprehensive review of the biological and environmental

explanations for gender differences in STEM-related abilities and interest see Appendix A.
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Stereotype Threat Theory

Stereotype threat theory can potentially account for the underperformance of women on
STEM-related standardized tests and gender differences in vocational interests. Stereotype threat
refers to the fear that one will “be judged or treated in terms of [a] stereotype or that one might
do something that would inadvertently confirm it” (Steele, Spencer, & Aronson, 2002, p. 389).
This fear creates extra pressure which can undermine both performance and aspirations in a
domain. For example, non-stereotyped individuals must cope with the normal stressors of a
testing situation. However, negatively stereotyped individuals must deal with the normal
stressors of a testing situation, as well as stereotype threat. The additional burden of the latter is
theorized to deplete cognitive resources needed for successful performance in a domain
(Schmader, Johns, & Forbes, 2008).

A distinguishing feature of stereotype threat theory is its focus on the influence of the
immediate situation on performance and interests in a domain. The biological and environmental
theories previously reviewed (see Appendix A) focused primarily on relatively stable factors
such as brain lateralization, sex hormones, and childhood upbringing. Although the origins of
gender differences vary across these theories, the underlying implication is the same: by the time
someone is an adult, the damage is done. In other words, adult women have less interest or
ability in math and that is it. With its focus on the situational context, stereotype threat theory
highlights how subtle features of a person’s immediate environment can negatively affect that
person. For example, a female physics major may be more apprehensive about performing
poorly on a physics exam if she is the only female in a class of a hundred males because poor

performance could confirm the stereotype that women are bad at science. In this situation, she
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may fear that other students or the professor may judge her negatively because of her gender.
Thus, instead of assuming that adult women majoring in STEM have stable STEM-related
abilities and interests because they have already been exposed to years of socialization and
biological influences, stereotype threat theory proposes that these women’s surrounding
environments can affect their abilities and interests further. Consequently, a woman may enter
her STEM major feeling confident in her abilities and having a strong passion for her major, but
over time her interests and performance may decline due to her environment inducing stereotype
threat. By emphasizing the influence of the immediate situation, stereotype threat theory may be
more useful for designing interventions to improve the performance and maintain the interest of
women in STEM fields. A stereotype threat intervention may be more practical than other
approaches because it is easier to reduce the relevance of a negative stereotype in a particular

situation than to alter a person’s genetics or childhood upbringing.

Tests of Stereotype Threat Theory

In the original test of stereotype threat theory, Steele and Aronson (1995) sought to
determine if stereotype threat could account for the poor performance of African Americans on
cognitive ability tests. Caucasian and African American participants were randomly assigned to
one of two conditions. In the stereotype threat condition, participants were informed that they
were going to take a test that accurately measured their verbal reasoning ability. By stating that
the test was a measure of verbal ability, it was assumed that negative stereotypes regarding the
intelligence of African Americans would be primed. In the threat removal condition, participants

were informed that they were going to complete a measure designed to help researchers
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understand the psychological factors involved in solving verbal problems. By emphasizing a
non-stereotyped domain (i.e., how people approach solving problems) in the threat removal
condition, Steele and Aronson hypothesized that the negative stereotypes surrounding the
intellectual ability of African Americans would not be activated, allowing African Americans to
perform at their true potential. Supporting this hypothesis, African American participants
performed similarly to Caucasian participants in the threat removal condition, but
underperformed compared to Caucasian participants in the threat condition.

A second study by Steele and Aronson highlights how subtle, apparently imperceptible
cues can affect negatively stereotyped individuals. Participants in the threat condition were asked
to complete a demographics questionnaire prior to taking the intelligence test, whereas
participants in the no-threat condition did not complete a demographics questionnaire prior to the
test. One of the questions on the demographics questionnaire asked participants to indicate their
race. Steele and Aronson hypothesized that priming race prior to the test would induce stereotype
threat among African American participants. The results of the study supported Steele and
Aronson’s hypothesis. African Americans who were asked to indicate their race prior to the test
underperformed compared to African Americans who were not asked to indicate their race prior
to the test and Caucasians in both conditions. The implication of Steele and Aronson’s findings is
that situational factors unrelated to a person’s actual ability, specifically, whether or not a
negative stereotype is relevant to a situation, can have a profound effect on the test performance

of negatively stereotyped individuals.
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Generalizability of Stereotype Threat

Since Steele and Aronson’s (1995) study, research on stereotype threat has proliferated in
an attempt to establish the generalizability of the phenomenon. Other studies have replicated
Steele and Aronson’s findings and demonstrated that stereotype threat can undermine the
cognitive ability test performance of African Americans (Nadler & Clark, 2011; Nguyen &
Ryan, 2008). In addition to African Americans, stereotype threat has been found to undermine
the cognitive ability test performance of Latinos (Gonzales, Blanton, & Williams, 2002 ; Nadler
& Clark, 2011) and the memory performance of older adults (Abrams, Eller, & Bryant, 2006;
Chasteen, Bhattacharyya, Horhota, Tam, & Hasher, 2005; Chasteen, Kang, & Remedios, 2011;
Hess, Auman, Colcombe, & Rahhal, 2003).

It has also been discovered that stereotype threat is not restricted to groups defined by
race, ethnicity, or gender. For instance, stereotype threat has been found to undermine the
cognitive ability test performance of individuals from lower socioeconomic backgrounds
(Croizet & Claire, 1998; Croizet & Millet, 2011; Harrison, Stevens, Monty, & Coakley, 2006;
Spencer & Castano, 2007) and the childcare performance of gay men (Bosson, Haymovitz, &
Pinel, 2004). Stereotype threat has also been found to undermine the cognitive ability test
performance of psychology students when their performance is compared to STEM students
(Crisp, Bache, & Maitner, 2009; Croizet, Despres, Gauzins, Huguet, Leyens, & Meot, 2004).
Taken together, these findings suggest that both individuals with visible and non-visible
identities can experience stereotype threat.

Research has also established that having a stigmatized status is not a prerequisite for

experiencing stereotype threat. For example, Caucasian men have been found to experience
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stereotype threat when being compared to Asians in math domains (Aronson, Lustina, Good,
Keough, Steele, & Brown, 1999). In Aronson et al.’s study, Caucasian men were randomly
assigned to either a control condition or a threat condition in which they were informed that the
researchers were interested in why Asian Americans perform so well on math tests. Caucasian
men underperformed when they were explicitly told that the researchers were interested in Asian
math superiority compared to when they were told nothing about the purpose of the study.
Aronson and colleagues interpreted this pattern of results as evidence that a history of
stigmatization is not a prerequisite for experiencing stereotype threat. Smith and White (2002)
replicated Aronson et al.’s (1999) findings and discovered that explicit reminders of the
stereotype that Asians perform well in math was unnecessary for stereotype threat to undermine
the performance of Caucasian males on a math test. Recent research has also demonstrated that
men experience stereotype threat on verbal tests (Keller, 2007a), social sensitivity/social
intelligence tests (Cadinu, Maass, Lombardo, & Frigerio, 2006; Koenig & Eagly, 2005), and
emotional processing tasks (Ben-Zeev, Scharnetzki, Chan, & Dennehy, 2012; Leyens, Desert,
Croizet, & Darcis, 2000). Additionally, Caucasians have been found to experience stereotype
threat on the implicit association test when they are told that it is a measure of racial bias (Frantz,
Cuddy, Burnett, Ray, & Hart, 2004). These findings suggest that being a member of a
traditionally non-stigmatized group does not protect people from experiencing stereotype threat.
A study by Stone, Lynch, Sjomeling, and Darley (1999) further demonstrates the
situational specificity of stereotype threat. In Stone et al.’s study, Caucasian and African
American participants were placed in one of two conditions. In one condition, participants were

informed that a sports task was a measure of sports intelligence. In the second condition,
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participants were informed that a sports task was a measure of natural athletic ability. It should
be noted that the sports task was the same in both conditions. One condition threatened African
Americans by priming stereotypes alleging intellectual inferiority, whereas the other condition
threatened Caucasians by priming stereotypes alleging athletic inferiority. As expected,
Caucasians outperformed African American participants when they were told that the task
measured sports intelligence, whereas African Americans outperformed Caucasian participants
when they were told that the task measured natural athletic ability. The implication of Stone et
al.’s findings is that different situational contexts can lead some groups to perform well and other
groups to perform poorly. With a multitude of studies demonstrating the negative eftects of
stereotype threat on the performance of a diverse set of social groups in a variety of domains,
Steele (1997, 2010; C. Steele et al., 2002) has concluded that stereotype threat can affect any
group in domains in which they are negatively stereotyped. Because all social groups have

negative stereotypes, stereotype threat can potentially affect anyone (C. Steele et al., 2002).

The Effects of Stereotype Threat on Women'’s Performance

The effects of stereotype threat on women’s performance in a variety of domains has
been heavily researched. Stereotype threat has been found to undermine women’s performance
in the domains of negotiation (Kray, Galinsky, & Thompson, 2002; Kray, Thompson, &
Galinsky, 2001), management (Bergeron, Block, & Echtenkamp, 2006), political knowledge
(McGlone, Aronson, & Kobrynowicz, 2006), and driving (Yeung & von Hippel, 2008). In terms
of STEM-related domains, stereotype threat has been found to undermine women’s visual-spatial

(Martens, Johns, Greenberg, & Schimel, 2006; McGlone & Aronson, 2006), engineering (Bell,
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Spencer, Iserman, & Logel, 2003; Logel, Walton, Spencer, Iserman, Hippel, & Bell, 2009),
physics (Miyake, Kost-Smith, Finkelstein, Pollock, Cohen, & Ito, 2010), and chemistry (Good,
Woodzicka, & Wingfield, 2010) performance. In addition to undermining performance,
stereotype threat has been found to undermine the ability of women to take high-quality notes in
STEM domains (Appel, Kronberger, & Aronson, 2011).

Perhaps the most robust findings are the detrimental effects of stereotype threat on
women’s mathematics test performance (Nguyen & Ryan, 2008; Spencer, Steele, & Quinn,
1999). Typical studies in this research area randomly assign men and women to either a threat or
a threat-removal condition. Women in the threat condition typically underperform compared to
men across conditions and women in the threat-removal condition. Conversely, women in the
threat-removal condition typically perform the same as men across conditions. In addition to
undermining the math performance of adult women, stereotype threat has also been found to
undermine the math test performance of girls in elementary and middle school (Ambady, Shih,
Kim, & Pittinsky, 2001; Huguet & Regner, 2009; Neuville & Croizet, 2003). These findings
across several studies suggest that stereotype threat can undermine women’s STEM-related
performance.

Perhaps the most representative studies in this line of research are a series of studies
conducted by Spencer et al. (1999). In one study, male and female participants were placed in
one of two conditions. Participants in the threat condition were told that the math test they were
about to take demonstrated gender differences. It should be noted that the threat condition did not
state that men outperform women. Participants in the no-threat condition were told that the math

test they were about to take demonstrated no gender differences. By explicitly stating that there
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were no gender differences, Spencer et al. attempted to render the negative stereotypes regarding
the math ability of females irrelevant to the testing context. The study results supported this
hypothesis; women in the no-threat condition performed similarly to men in both conditions.
However, women in the threat condition underperformed compared to men in both conditions
and women in the no-threat condition. One limitation of this study is that it is unlikely that any
real-life testing situation would explicitly draw attention to group differences on a test.
Consequently, a second study was carried out in which the explicit threat condition was replaced
by a more realistic threat condition.

Spencer et al.’s (1999) follow-up study replaced the explicit gender difference condition
with a control condition that stated nothing about group differences on the test. Given the
pervasiveness of gender stereotypes regarding the math ability of females, Spencer and
colleagues argued that explicit activation of the stereotype is unnecessary for stereotype threat to
occur. In other words, giving women a math test should automatically activate the stereotype that
women are not good at math. In this study, male and female participants were placed in one of
two conditions. The no-threat condition was the same as the previous study in which participants
were explicitly told that the test demonstrated no gender differences. In the place of an explicit
threat condition, a control condition was used that did not mention group differences on the math
test. Mirroring the results of the previous study, women in the no-threat condition performed the
same as men in both conditions. Conversely, women in the control condition underperformed
compared to men in both conditions and women in the no-threat condition. The
underperformance of women in the control condition compared to the no-threat condition led

Spencer et al. to suggest that stereotype threat may be operating in real-life testing situations
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because real-life testing situations mirror the control condition more than the no-threat condition
in the study. The implication of Spencer et al.’s studies is that common stereotypes regarding
female inferiority in mathematics may actually affect women’s performance on mathematics
tests. Spencer et al.’s findings also suggest that the differences in women’s performance in the
control and no-threat condition could not be due to an innate inferiority in math because
changing the situational context would have no effect on women’s performance if women are
just inherently bad at math.

A pair of studies by Shih, Pittinsky, and colleagues (Shih, Pittinsky, & Ambady, 1999;
Shih, Pittinsky, & Trahan, 2006) further illustrates how different situational contexts can cause
members of the same group to perform better or worse. In their first study, Shih et al. (1999)
placed high achieving (i.e., minimum SAT math score of 600, mean SAT math score of 750)
Asian American women in one of three identity prime conditions. The female prime condition
primed participants’ gender by having them answer questions regarding their preferences for
coed or single-sex housing. The Asian prime condition primed participants’ ethnicity by having
them answer questions regarding what languages they know and speak at home. Participants in
the control condition were asked questions unrelated to their gender or ethnicity, such as whether
they would subscribe to cable television. Because Asians are positively stereotyped in the
domain of math and women are negatively stereotyped in the domain of math, Shih et al.
hypothesized that Asian women would perform best on a math test when their ethnic identity
was primed and worse when their gender identity was primed. The results supported their
hypothesis with Asian women performing best in the Asian prime condition and worse in the

female prime condition.
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Shih et al. (2006) later sought to determine if the opposite results could be obtained in the
verbal domain. Because the opposite stereotypes are in effect, with Asians being negatively
stereotyped and females being positively stereotyped, Asian women were hypothesized to
perform best on a verbal test when their gender identity was primed and worse when their ethnic
identity was primed. Utilizing a similar methodology as in the previous study, Shih et al. (2006)
found that Asian women performed best in the female prime condition and worse in the Asian
prime condition. Both studies demonstrate the importance of situational factors in undermining
the performance of a group. In each study, participants completed the same task. However,
priming different social identities resulted in notable differences in performance. Thus, a person
may perform better in a domain when a relevant positive stereotype is activated, but worse when
a relevant negative stereotype is activated. Unfortunately for women in STEM domains, they

face negative stereotypes regarding their abilities.

The Effects of Stereotype Threat on Women's Interests

Although the bulk of stereotype threat research has examined its effects on test
performance, some researchers have begun to examine the effects of stereotype threat on
interests. Perhaps the first study to examine the effects on stereotype threat on interest was
carried out by Davies, Spencer, Quinn, and Gerhardstein (2002). Davies and colleagues wanted
to determine if stereotype threat could account for the lack of female interest in STEM fields.
Across three studies, stereotype threat was induced via television commercials. Participants in
the no-threat condition viewed four neutral commercials. The neutral commercials were

advertisements for a cellular phone, a gas station, a pharmacy, and an insurance company. No
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humans were depicted in the neural commercials. Participants in the threat condition viewed the
four neutral commercials and two gender stereotypic commercials. The first gender stereotypic
commercial featured a young women jumping for joy over a new acne product. The second
gender stereotypic commercial featured a woman who was eager to try a new brownie mix. It is
important to note that neither commercial referenced gender differences in math or career
choices.

The first study sought to replicate stereotype threat effects on math test performance to
establish that the commercial manipulations were a successful threat manipulation. Women who
viewed the gender stereotypic commercial underperformed compared to men in the same
condition and women in the neutral condition. Conversely, women who viewed the neutral
commercials performed the same as men. Thus, it appears that the commercial manipulation was
successful at inducing stereotype threat.

The second study sought to determine if stereotype threat leads women to avoid math
domains in favor of verbal domains. Because women are negatively stereotyped in mathematics
domains and positively stereotyped in verbal domains, stereotype threat may lead women to
avoid math problems in favor of verbal problems. Only participants who strongly agreed with the
statements: “I am good at math” and “it is important to me that [ am good at math” were allowed
to participate in the study. By only including participants who cared about performing well in
math, differences in problem selection based on math identification can be ruled out. After
viewing the same commercials as in the first study, participants were given a test consisting of
verbal and math items. Across both conditions, men attempted more math problems than verbal

problems. Similarly, women in the neutral condition attempted more math problems than verbal
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problems. However, women in the threat condition attempted more verbal problems than math
problems. Because the number of problems attempted varied by condition, accuracy was used as
the indicator of performance in this study. Across both conditions, men were more accurate on
the mathematics test compared to the verbal test. Given that participants were selected on the
degree to which they cared about doing well in mathematics, it makes sense that men across both
conditions performed better on the math problems. Similarly, women who viewed the neutral
commercials were more accurate on the mathematics test compared to the verbal test. However,
women who viewed the gender stereotypic commercials were not more accurate on the
mathematics test compared to the verbal test. Furthermore, women who viewed gender
stereotypic commercials were also less accurate on the math test compared to women who
viewed neutral commercials. The implication of the findings of this study is that in addition to
undermining performance in a domain, stereotype threat can lead people to avoid a negatively
stereotyped domain.

The last study reported in Davies et al. (2002) replaced the math and verbal test with a
vocational interest survey as the primary dependent variable. After viewing the same
commercials in the first two studies, participants were asked to indicate their interest in various
career options. Some of the careers represented mathematics domains (i.e., mathematics,
engineering, and computer science), whereas other careers represented verbal domains (i.e.,
creative writing, communication, and linguistics). The same inclusion criteria as the second
study were utilized to insure that participants cared about doing well in mathematics. Given that
participants were selected on the degree to which they cared about mathematics, it makes sense

that men across both conditions preferred careers in mathematics domains more than careers in
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verbal domains. Similarly, women who viewed the neutral commercials indicated greater
preferences for mathematics-related careers than verbal-related careers. In contrast, women who
viewed the gender stereotypic commercials indicated greater preferences for verbal-related
careers than mathematics-related careers. Direct comparisons of the preferences of women across
the two conditions revealed that women in the neutral condition expressed more interest in math-
related careers than women in the threat condition. Conversely, women in the threat condition
expressed more interest in verbal-related careers than women in the neutral condition. The
findings of this study suggest that stereotype threat may play a role in undermining women’s
interests in STEM fields. Given that gender stereotypes may be conveyed by parents, peers,
teachers, and the media, many women may experience stereotype threat and avoid STEM careers
as a result.

Steele and Ambady (2006) also found that priming women’s gender identity induces
stereotype consistent attitudes. In this study, Steele and Ambady primed either women’s gender
identity or a neutral identity. Gender identity was primed by asking women to indicate their sex
on a questionnaire and answer questions regarding their preferences for co-ed or single-sex
living arrangements. A neutral identity was primed by asking women to answer questions
regarding their telephone service. Women who were primed with their gender identity indicated
greater preferences for art-related careers compared to math-related careers. However, women
who were primed with a neutral identity indicated similar preferences for art- and math-related
careers. These findings illustrate how situations that prime one’s gender identity can result in
stereotype consistent attitudes. Thus, if female STEM-majors frequently have their gender

identity primed, they may lose interest in STEM fields.
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Despite being theorized as a contributor to gender differences in career interests (Steele,
1997), the role stereotype threat plays in affecting interests remains largely unexamined. Besides
the studies previously discussed, studies by Davies, Spencer, and Steele (2005) on the effects of
stereotype threat on leadership aspirations and a pair of studies by Gupta and colleagues (Gupta
& Bhawe, 2007; Gupta, Turban, & Bhawe, 2008) on the effects of stereotype threat on
entrepreneurship intentions collectively represent the bulk of the studies examining the effects of
stereotype threat on interests. This is in sharp contrast to the hundreds of studies that have been
carried out on the effects of stereotype threat on performance (Nguyen & Ryan, 2008). This
overemphasis on performance outcomes may be problematic because performance decrements
may not be the most important outcome of stereotype threat (Shapiro & Neuberg, 2007). Given
that gender differences in interests tend to be larger than gender differences in mathematical
performance, and that some research suggests that gender differences in interests play a larger
role than gender differences in ability in explaining female underrepresentation in STEM (Ceci
&Williams, 2007; Ceci et al., 2009), the effects of stereotype threat on interests may be more
consequential than its effects on performance. Many researchers have called for more research to
examine the effects of stereotype threat on interests (Davies et al., 2005; Inzlicht & Schmader,
2011).

The stereotype threat interest studies are also notable in a key limitation they share; they
all took place in a short-term laboratory context. Given that the bulk of stereotype threat research
has been carried out in laboratory settings, some have questioned if stereotype threat generalizes
outside of the lab (Sackett, 2003; Sackett, Hardison, & Cullen, 2004; Sackett & Ryan, 2011;

Sackett, Schmitt, Ellingson, & Kabin, 2001). Many researchers have noted that determining the

33



generalizability of stereotype threat outside of laboratory settings is a critical research need
(Bergeron et al., 2006; Chung; Ehrhart, Ehrhart, Hattrup, & Solamon 2010; Cullen, Hardison, &
Sackett, 2004; Jordan & Lovett, 2007; McKay, Doverspike, Bowen-Hilton, & Martin, 2002;
McKay, Doverspike, Bowen-Hilton, & McKay, 2003). Consequently, one of the purposes of the
present study is to determine if stereotype threat occurs in real-world settings. Additionally
although studies have examined the effects of stereotype threat on interests, they all measured
interests soon after the stereotype threat manipulations. As a result, although it can be said that
stereotype threat undermines immediate interests, it is unclear what effect stereotype threat has

on more long-term interests.

Stereotype Threat Risk Factors

Given that stereotype threat has been found to undermine women’s performance and
interest in STEM-related domains, it is important to identify the risk factors that increase a
person’s susceptibility to experiencing stereotype threat. Unfortunately, women majoring in
STEM fields likely possess the traits and are exposed to environmental factors that increase the
risk of experiencing stereotype threat. These risk factors include the existence of negative ability
stereotypes, the relevance of those stereotypes to the situational context female STEM majors
find themselves in, the difficulty of STEM courses, numerical underrepresentation, and domain
identification The combined effect of each of these environmental and trait moderators makes it

highly likely that women in STEM are vulnerable to stereotype threat.
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Existence of Stereotypes

A necessary condition for stereotype threat to occur is the existence of a negative
stereotype. Unfortunately, it appears that women are still negatively stereotyped in STEM fields
(Chipman, 2005). For instance, across 299,298 respondents, both men and women were quicker
to associate science with males and females with humanities than science with females and
humanities with males (Nosek et al., 2007). The stronger association between males with science
and females with humanities was found on both implicit (d = .93) and explicit measures (d =
.79). Overall, 72% of respondents in Nosek et al.’s (2007) study were quicker to associate
science with males and females with humanities than the reverse pairing. Another study by
Nosek, Banaji, and Greenwald (2002) found that both men and women were quicker to associate
math with males and art with females than the reverse paring (d = 1.47).

Unfortunately, having strong implicit associations between math and science with males
has negative consequences for women. For instance, Nosek et al. (2002) found that the more
women implicitly associated math with male, the lower their identification with math and
performance on the SAT math test. Males on the other hand demonstrated the opposite pattern;
the more men implicitly associated math with male, the higher their identification with math and
performance on the SAT math test. Additionally, Kiefer and Sekaquaptewa (2007) found
evidence that women who hold strong implicit associations between math and male may
chronically experience stereotype threat. For instance, females with high implicit associations
between math and male underperformed in both a threat and no-threat condition, whereas
females with weak implicit associations between math and male only underperformed in the

threat condition.
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In terms of explicit stereotyping, people view engineering, physics, and math professions
as masculine fields (Shinar, 1975; Beggs & Doolittle, 1993). Additionally, people believe that
females have more difficulty learning STEM material than males (Appel et al., 2011). Female
STEM majors are aware of occupational stereotypes with research indicating that female STEM
majors explicitly stereotype math and engineering as a male domain and English as a female
domain (Stout, Dasgupta, Hunsinger, & McManus, 2011). These findings suggest that STEM

fields are stereotyped as male-typed fields.

Stereotype Relevance

Stereotypes must be relevant to a situational context in order for stereotype threat to
occur. In other words, people only experience stereotype threat when they are in situations in
which negative stereotypes can be used as an explanation for their behavior. The importance of
situational relevance was demonstrated by Spencer et al.’s (1999) study. By stating that there
were no gender differences on the math test in the no-threat condition of their studies, Spencer
and colleagues were able to render the widespread negative stereotypes regarding the math
ability of women irrelevant to the testing context. Unfortunately, the control condition resulted in
women underperforming on the math test similarly to women who were explicitly told that the
math test they took demonstrated gender differences. The underperformance of women in the
control condition suggests that negative stereotypes do not need to be explicitly stated in order
for stereotype threat to occur. Other studies have also found that negatively stereotyped
individuals underperform similarly in both control conditions that say nothing about group

differences and threat conditions that explicitly state that groups differ in performance (Hess et
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al., 2003; Smith & White, 2002). In essence, doing nothing to refute a negative stereotype is just
as threatening as explicitly inducing stereotype threat. Thus, taking a test in a negatively
stereotyped domain is sufficient to induce stereotype threat (Davies & Spencer, 2005). This
supports Steele’s (1997) assertion that threat can be “in the air”. Unfortunately for women in
STEM fields, threat appears to be “in the air”.

Negative stereotypes regarding the STEM-related abilities of women are likely relevant
in many of the STEM courses female STEM majors take. It is likely that STEM classes mirror
the control condition of Spencer et al.’s (1999) study more than the no-threat condition because it
is unlikely that many classes will make a point of emphasizing the absence of gender differences.
Additionally, the research on chilly classrooms previously discussed suggests that gender
stereotypes may be primed in STEM classes. For instance, female STEM majors report
frequently being treated rudely and experiencing sexually-suggestive comments and jokes from
their male peers (Seymour & Hewitt, 1997). Because female STEM majors are singled out by
their male peers based on gender, they are likely aware of the possibility that they are being
judged based on gender stereotypes. To determine if interacting with sexist men induces
stereotype threat, Logel et al. (2009) had female engineering majors interact with either sexist
men or non-sexist men. Compared to the women who interacted with the non-sexist men, women
who interacted with the sexist men underperformed on an engineering test and a mathematics
test, but not on an English test. These results are indicative of someone experiencing stereotype
threat because underperformance only occurred in negatively stereotyped domains.

It should be noted that the absence of direct experience with sexism from their male peers

does not necessarily mean that female STEM majors will experience a non-threatening

37



environment. For instance, beginning STEM courses may fit Betz’s (2005) description of a null
environment. According to Betz’s, a null environment does not encourage or discourage people,
it just ignores them. Given the ambivalent nature of null environments, it is unlikely that efforts
will be taken to refute negative group stereotypes. In addition to being a null environment, many
introductory STEM courses are designed to weed students out (Seymour & Hewitt, 1997).
Unfortunately, a weed-out culture is unlikely to create a welcoming and supportive environment.
In essence, women majoring in STEM fields likely encounter few situations in which negative
stereotypes regarding their STEM abilities are actively refuted. Consequently, it is likely that
females majoring in STEM fields experience situations in which they are confronted with the

possibility that they will be judged based on negative stereotypes.

Difficulty

The difficulty of STEM courses is yet another factor that may induce stereotype threat
among women majoring in STEM fields. Stereotype threat is theorized to only occur when
individuals are faced with difficult tasks that push them to the upper limits of their ability
(Steele, 1997, 2010). Easy tasks are unlikely to induce stereotype threat because the ease of the
task makes it likely that the stereotyped individual will perform well. By performing well, the
person disproves the stereotype. However, on difficult tasks, the person faces the possibility that
he or she will fail and as a result of failing, confirm the negative stereotype. Because STEM
courses progressively become more difficult, the likelihood of experiencing stereotype threat

becomes greater as females advance further in their STEM education.
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Empirical evidence supports the proposition that stereotype threat primarily undermines
performance on difficult tasks (Ben-Zeev, Fein, & Inzlicht, 2005; Blascovich, Spencer, Quinn, &
Steele, 2001; Keller, 2007b; Neuville & Croizet, 2007; Nguyen & Ryan, 2008; O’Brien &
Crandall, 2003; Spencer et al., 1999). Blascovich et al. (2001) examined the effects of stereotype
threat on easy, moderately difficult, and difficult problems. Only on the difficult problems did
African Americans in the threat condition underperformed compared to African Americans in the
no-threat condition and Caucasians in both conditions. There was no difference in performance
across race (i.e., African American and Caucasian) and condition (i.e., threat and no-threat) on
the easy and moderately difficulty problems. Similarly, Spencer et al. (1999) found that women
underperformed compared to men only on difficult math problems. Nguyen and Ryan’s (2008)
meta-analysis obtained similar results with stereotype threat undermining the performance of
women taking difficult math tests (d = -.36) more than moderately difficult math tests (d = -.18).
Nguyen and Ryan (2008) also found evidence of an inconsistent tendency for stereotype threat to
boost the performance of women on easy math tests (d =.08). Other studies have also obtained
evidence that stereotype threat undermines the performance of women on difficult math tests, but
boosts their performance on easy math tests (O’Brien & Crandall, 2003; Neuville & Croizet,
2007). Despite the potential beneficial effects of stereotype threat on easy math tasks, women
majoring in STEM are unlikely to receive this benefit because they will most likely encounter
progressively more difficult STEM-related tasks. As a result, women will likely be at greater risk

for experiencing stereotype threat as they progress further in their STEM education.
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Underrepresentation

Numerical underrepresentation is yet another environmental factor that has been found to
induce stereotype threat (Beaton, Tougas, Rinfret, Huard, & Delisle, 2007; Ben-Zeev et al.,
2005; Inzlicht & Ben-Zeev, 2000, 2003; Schmader & Johns, 2003). Research has found that
being the only woman in a group of men results in women believing that they will be stereotyped
more than women in a group of women (Cohen & Swim, 1995). The greater expectation of being
stereotyped among those who are underrepresented increases their vulnerability to stereotype
threat.

A study by Inzlicht and Ben-Zeev (2000) illustrates how being underrepresented can
induce stereotype threat. In this study, female participants took either a verbal test or a math test
with two male or two female test-takers present in the room. Inzlicht and Ben-Zeev hypothesized
that being underrepresented in a testing context would induce stereotype threat among women
taking a math test because being the only member of a given social identity draws attention to
that identity. Furthermore, being the only member of a social group in a negatively stereotyped
domain suggests that the stereotype may be a valid explanation for the underrepresentation of
that social group. However, because women are not negatively stereotyped in verbal domains,
drawing attention to their gender should not induce stereotype threat among women taking a
verbal test. The results of the study were supportive of these predictions. Women who took the
math test with two other women performed better (M = 70% correct) than women who took the
math test with two men (M = 55%). Further supporting the hypothesis that the underperformance

of women in the minority condition was due to stereotype threat, women did not differ in their
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verbal test performance (M = 44% in both conditions), regardless if they took the test with two
female or two male test-takers.

A second study by Inzlicht and Ben-Zeev (2000) had women take a math test with two
other female test-takers, two other male test-takers, or one male and one female test-taker.
Women performed best on the math test when they took it with two other female test-takers (M =
70% correct). However, the performance of women declined in proportion to the number of male
test-takers present, with women performing the worst in the all male test-taker condition (M =
58% correct), followed by the male and female test-taker condition (M = 64% correct). Further
supporting the hypothesis that the underperformance of women was due to stereotype threat and
not underrepresentation, men performed the same on the math test regardless of the gender
composition of the test-takers in the room (M = 66 - 67% correct across conditions). Other
studies have obtained similar results, finding that women underperform on math tests when they
take them in the presence of men (Beaton et al., 2007; Ben-Zeev et al., 2005). Studies have also
found that negatively stereotyped individuals can experience stereotype threat and underperform
when a competent outgroup member administers a test (Marx & Goff, 2005; Marx & Roman,
2002). These findings suggest women in STEM majors may experience stereotype threat because

they are underrepresented among both the STEM student body and STEM faculty.

Domain Identification

Domain identification is a trait theorized to increase a person’s risk of experiencing
stereotype threat. Domain identification refers to “the extent to which an individual defines the

self through a role or performance in a particular domain” (Osborne & Jones, 2011, p. 132;
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Osborne & Walker, 2006, p. 563). In essence, domain identification can be defined as how much
a person cares about a given domain. Research has found evidence that domain identification is
related to success in a given domain (Osborne & Jones, 2011). Intuitively this makes sense
because the more a person cares about a domain, the greater the likelihood that he or she will
devote the time and effort needed to master a domain.

Unfortunately, domain identification has also been found to increase a person’s
vulnerability to stereotype threat (Aronson, Quinn, & Spencer, 1998; Maass & Cadinu, 2003;
Osborne & Jones, 2011; Schmader et al., 2008; Steele, 1997, 2010; C. Steele et al., 2002).
Although some would assume that high domain identification would make one more resilient to
stereotype threat, Steele (1997) argues that the more a person cares about a domain, the more
negative stereotypes regarding their group’s performance in a given domain is personally
relevant to their self-concept. In other words, the more someone cares about something, the more
failure and the resulting confirmation of a negative stereotype undermines that person’s self-
esteem (Aronson et al., 1998).

Conversely, non-domain identified individuals are theorized to be largely immune to
stereotype threat because poor performance is not personally meaningful to them (Maass &
Cadinu, 2003). However, although low domain identification protects one from stereotype threat,
low domain identification is not beneficial in terms of performance. Overall, non-identified
individuals are theorized to perform worse than identified individuals because they don’t devote
as much time and effort towards mastering a given domain (Osborne & Jones, 2011; Steele,
2010). In essence, negatively stereotyped individuals face losing propositions in negatively

stereotyped domains. If they remain identified with a negatively stereotyped domain they may
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experience stereotype threat and underperform. If they stop being identified with a negatively
stereotyped domain they may no longer experience stereotype threat, but they may still
underperform because they have stopped trying to master the domain.

Empirical studies have supported the link between domain identification and increased
vulnerability to stereotype threat (Aronson et al., 1999; Cadinu, Maass, Frigerio, Impagliazzo, &
Latinotti, 2003; Frantz et al., 2004; Gresky, Ten Eyck, Lord, & Mclntyre, 2005; Keller, 2007b;
Lesko & Corpus, 2006; Leyens et al., 2000; Stone et al., 1999). Aronson et al. (1999) were one
of the first to highlight the importance of domain identification in moderating the effects of
stereotype threat. The participants in this study were enrolled in a rigorous math course, scored
above a 550 on the SAT math, and answered a question regarding how important math was to
their self-concept. The top third of the sample were labeled as high domain identifiers and the
bottom third were labeled as moderate identifiers. The bottom third of the sample were labeled as
moderate identifiers instead of low identifiers because non-identified students presumably would
not have enrolled in a second semester calculus course. In essence, the bottom third of the
sample was not as identified with math as the top third of the sample, but were identified enough
with math to take an advance course in mathematics. In terms of how stereotype threat interacted
with domain identification, high domain identifiers underperformed compared to moderate
domain identifiers in the threat condition. Conversely, high domain identifiers performed better
than moderate domain identifiers in the no-threat condition. This study’s findings suggest that
highly domain identified individuals are most negatively affected by stereotype threat.

In the case of women taking math tests, a study of Cadinu et al. (2003) is particularly

illustrative of the moderating effects of domain identification. In this study, women high and low
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in domain identification were placed in one of three conditions. Those who were placed in the
threat condition were told that women performed worse on math tests than men. Those who were
placed in the no-difference condition were told that women and men perform the same on math
tests. Lastly, those who were placed in the positive performance condition were told that women
perform better than men on math tests. The results revealed that stereotype threat primarily
affected women who were highly identified with mathematics. Women highly identified with
mathematics underperformed in the threat condition (M = 5.23) compared to the no-difference
(M =13.46), and positive performance conditions (M = 16.58). The performance of women who
were not identified in mathematics did not differ across the three conditions (threat condition: M
= 11.36, no-difference condition: M = 10.05, and positive performance condition: M = 10.53).
From this study and other studies examining the interaction between stereotype threat and
domain identification (Gresky et al., 2005; Keller, 2007b), it appears that stereotype threat
primarily affects the performance of high domain identifiers. In the absence of stereotype threat,
high domain identifiers outperform non-domain identifiers.

One of the long-term defense mechanisms against stereotype threat is domain
disidentification. Domain disidentification occurs when a person redefines their self-concept
such that a threatening domain is no longer a basis for self-evaluation (Aronson et al., 1998;
Steele, 1997, C. Steele et al., 2002). When a person is disidentified, his or her self-esteem is no
longer affected by performance in the disidentified domain (Aronson et al., 2002; Major &
Schmader, 1998; Major, Spencer, Schmader, Wolfe, & Crocker, 1998; Osborne & Jones, 2011).
For example, a woman who disidentifies from mathematics no longer cares about how well she

performs in math-related domains. Regardless if she performs well or poorly on a math test, it
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does not affect her self-esteem because math is no longer personally relevant to her. Although
disidentification helps preserve self-esteem in the face of failure, it hinders development and
performance in the disidentified domain. The underrepresentation of women in STEM fields may
be an outcome of women becoming disidentified with STEM-related domains as a result of
repeated experiences of stereotype threat (Davies & Spencer, 2005; Logel, Peach, & Spencer,
2011). Initial research suggests that stereotype threat undermines domain identification (Davies
et al., 2002; Harrison et al., 2006). Interventions that reduce stereotype threat may be able to help
stop the disidentification process and stem the tide of women leaving STEM fields.

In essence, women majoring in STEM fields are vulnerable to experiencing stereotype
threat because they have or are exposed to several stereotype threat risk factors. First, women
majoring in STEM fields are likely somewhat identified with success in their respective fields. If
these women were disidentified, they would have likely chosen different majors. Additionally, as
women advance further in their STEM education, they face increasing difficulty and
underrepresentation. Furthermore, negative stereotypes regarding the STEM-related abilities of
women are commonly known and are unlikely to be actively refuted in STEM courses.
Consequently, exposure to all of these risk factors suggests that women in STEM fields may
experience stereotype threat. Initial studies have found that stereotype threat undermines the
performance of women in engineering (Bell et al., 2003; Logel et al., 2009), physics (Miyake et
al., 2010), chemistry (Good et al., 2010), and math (Nguyen & Ryan, 2008), as well as their
interests in math (Davies et al., 2002) and computer science (Cheryan et al., 2009). By

undermining both their performance and interests, stereotype threat may lead women majoring in

45



STEM to become disidentified, drop out of STEM fields, and pursue other careers in which they
do not have to deal with the extra burden of stereotype threat.

A study by Steele, James, and Barnett (2002) provides some initial evidence that
stereotype threat may be a pervasive problem for female STEM majors. J. Steele et al. (2002)
examined the degree to which college women and men self-reported experiencing stereotype
threat in a variety of majors. Given the prevalence of negative stereotypes regarding female math
ability, women majoring in STEM were hypothesized to report the most stereotype threat. As
predicted, women in STEM majors reported experiencing more stereotype threat than women in
non-STEM majors and men in STEM and non-STEM majors. Female STEM majors also
reported experiencing more discrimination and having a greater desire to change majors. Unlike
women in STEM majors, men in female-dominated majors did not report experiencing more
stereotype threat than men in STEM majors. These initial findings suggest that stereotype threat

may be a problem women face in STEM fields.

The Mediators of the Stereotype Threat-Performance Relationship

Given that stereotype threat is likely to be a problem for female STEM majors,
understanding the mechanisms behind stereotype threat is necessary in order to develop
theoretically sound interventions. After stereotype threat was found to generalize across different
groups in different contexts, researchers sought to uncover the mechanisms behind stereotype
threat. Initial research on the mediators of stereotype threat failed to identify consistent mediators
(see Smith, 2004). Null findings and conflicting results were common across studies. However,

since the first wave of mediation research, more consistent findings have emerged. These
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consistencies have led to various process models being proposed, some focusing on working
memory (Schmader et al., 2008) and others focusing on motivational factors (Ryan & Ryan,

2005; Smith, 2004).

Working Memory

Schmader and colleagues’ (Schmader & Beilock, 2011; Schmader & Croft, 2011;
Schmader et al., 2008) mediation model highlights the role of working memory in the stereotype
threat process. Schmader et al. (2008) define working memory as “a limited-capacity executive
process that coordinates cognition and controls behavior to achieve performance goals in the
presence of exogenous or endogenous information that competes for attention” (p. 340). In
general, working memory is a key determinant of successful performance on complex task. In
this model, stereotype threat is argued to lead to three immediate responses, physiological stress,
negative thoughts/emotions, and situational monitoring/vigilance. Physiological stress refers to
the arousal/anxiety a person experiences due to stereotype threat. Physiological stress is argued
to boost performance on easy tasks but undermine performance on difficult talks (Schmader &
Croft, 2011). In addition to experiencing physiological stress, stereotype threat is argued to lead
people to have negative thoughts and emotions (Cadinu, Maass, Rosabianca, & Kiesner, 2005).
Lastly, people experiencing stereotype threat are proposed to increase their monitoring of
external cues and internal states. These three responses are argued to mutually influence each
other and lead people to try to suppress their negative thoughts and feelings (Carr & Steele,
2009; Johns, Inzlicht, & Schmader, 2008; Logel et al., 2009). Because working memory is a

limited resource and stereotype threat diverts working memory towards suppressing negative
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emotions and monitoring for signs of whether a person is confirming a stereotype, there is less
working memory remaining for task performance (Beilock, 2008; Johns et al., 2008). In essence,
people experiencing stereotype threat do not devote all of their working memory towards task
performance, some of it is redirected towards suppression and monitoring processes. It is this
redirection of working memory away from the task that undermines performance on cognitively
demanding tasks. Studies have confirmed that working memory mediates the effects of
stereotype threat on performance (Croizet et al., 2004; Johns et al., 2008; Rydell, McConnell, &

Beilock, 2009; Schmader & Johns, 2003).

Performance-Avoidance Goals

In contrast to Schmader and colleagues’ (Schmader & Beilock, 2011; Schmader & Croft,
2011; Schmader et al., 2008) working memory model, Smith (2004) and Ryan and Ryan (2005)
have proposed complementary mediation models highlighting the role of goal-orientation in
mediating the effects of stereotype threat. Originally, research on goal-orientation proposed two
types of goal orientations, performance and learning goal-orientation. Learning goals, also
known as mastery goals, are driven by the desire to increase competence and task mastery
(Dweck, 1986, 1999). Conversely, performance goals are driven by the desire to gain favorable
judgments of competence and to avoid judgments of incompetence (Dweck, 1986, 1999). In
essence, learning goals are focused on performance on the task itself, whereas performance goals
are focused on performance in relation to other people (Ryan & Ryan, 2005). Learning goals
have been found to be positively related to intrinsic motivation, self-efficacy, effort, persistence,

deep information processing, and learning (Elliot, 1999; Elliot & Church, 1997, Elliot &
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McGregor, 2001; Elliot & Murayama, 2008; Harackiewicz, Barron, Pintrich, Elliot, & Thrash,
2002; Middleton & Midgley, 1997; Payne, Youngcourt, & Beaubien, 2007; Rawsthorne & Elliot,
1999). Unlike research on learning goals, the relationship between performance goals and
outcomes was originally inconsistent (Elliot, 1999).

The inconsistent findings regarding performance goals led researchers to distinguish
between performance-approach and performance-avoidance goals. Performance-approach goals
focus on the desire to obtain favorable judgments of competence (Elliot & Church, 1997; Elliot
& Harackiewicz, 1996; VandeWalle, 1997). Conversely, performance-avoidance goals focus on
the desire to avoid unfavorable judgments of competence (Elliot & Church, 1997; Elliot &
Harackiewicz, 1996; VandeWalle, 1997). Research has supported the distinction between
performance-approach and performance-avoidance goals. Performance-avoidance goals have
been found to be negatively related to performance, intrinsic motivation, and self-efficacy, and
positively related to state anxiety, distractions, and shallow information processing (Elliot, 1999;
Elliot & Church, 1997; Elliot & Harackiewicz, 1996; Elliot & McGreggor, 1999, 2001; Elliot &
Murayama, 2008; Middleton & Midgley, 1997; Payne et al., 2007; Rawsthorne & Elliot, 1999).
Conversely, performance-approach goals have been found to be positively related to
performance (Elliot & Church, 1997; Elliot & McGreggor, 1999, 2001; Elliot & Murayama,
2008; Harackiewicz et al., 2002).

Both Smith (2004) and Ryan and Ryan (2005) propose that stereotype threat leads people
to adopt performance-avoidance goals because stereotype threat is driven by people’s desire to
avoid confirming negative stereotypes regarding their social group. The adoption of

performance-avoidance goals is argued to result in increased anxiety, reduced self-efficacy, and
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impaired cognitive processing (Smith, 2004; Ryan & Ryan, 2004). Despite not explicitly
including performance-avoidance goals in their model, Schmader and colleagues (Schmader &
Beilock, 2011; Schmader & Croft, 2011; Schamder et al., 2008) discuss how the desire to avoid
failure is what drives the stereotype threat process. For example, Schmader and Beilock (2011)
state that, “by definition, stereotype threat characterizes a concern that one might inadvertently
confirm an unwanted belief about one’s group. As a result, those who experience stereotype
threat have a motivation to avoid enacting any behavior that might be seen as stereotypical (p.
35).” They also later state that “the experience of threat activates a goal to avoid confirmation of
the stereotype” (p. 41). In essence, stereotype threat is driven by the desire to avoid failure,
which is by definition what performance-avoidance goals are. Thus, across Smith’s (2004), Ryan
and Ryan’s (2005), and Schmader et al.’s (Schamder & Beilock, 2011; Schmader et al., 2008)
models, performance-avoidance goals appear to be the key initial driver of the stereotype threat
process.

Initial research suggests that performance-avoidance goals may mediate the effects of
stereotype threat. For instance, studies have demonstrated that women underperform more in
negatively stereotyped domains when they are situations that can identify those who are weak in
a negatively stereotyped domain versus situations that can identify those who are strong in a
negatively stereotyped domain (Brown & Josephs, 1999; Keller & Bless, 2008). Within the goal-
orientation research literature, situations that identify those who are weak in a domain are argued
to induce performance-avoidance goals, whereas situations that identify those who are strong in a
domain are argued to induce performance-approach goals (Elliot & Harackiewicz, 1996).

Consequently, the underperformance of women on math tests that identify those who are weak in
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math compared to math tests that identify those who are strong in math can be used as initial
evidence that women are concerned about avoiding confirmation of negative group stereotypes.
Research has also directly tested the link between stereotype threat and performance-
avoidance goals. Smith (2006) found that women experiencing stereotype threat expressed more
performance-avoidance goals than women not experiencing stereotype threat and men across
conditions. Performance-avoidance goals in turn were found to mediate the relationship between
stereotype threat and performance expectancies. Brodish and Devine (2008) extended Smith’s
(2006) findings by demonstrating that performance-avoidance goals mediate the relationship
between stereotype threat and performance. Brodish and Devine found that experiencing
stereotype threat leads people to adopt performance-avoidance goals. Performance-avoidance
goals were found to influence state test anxiety (i.e., worry), which in turn resulted in
underperformance. Although preliminary, these findings suggests that stereotype threat
undermines performance by getting people to adopt performance-avoidance goals. The adoption

of performance-avoidance goals in turn undermines performance by increasing state anxiety.

State Anxiety

Unlike performance-avoidance goals, the role of state anxiety in mediating the effects of
stereotype threat has been heavily researched. Steele and Aronson (1995) were the first to
propose and study anxiety as a mediator of stereotype threat. After completing the intelligence
test in Steele and Aronson’s (1995) study, participants completed the Spielberger State-Trait
Anxiety Inventory (Spielberger, Gorsuch, & Lushene, 1970). Despite being theorized to increase

anxiety, there was no difference in self-reported anxiety across conditions. Unfortunately, other
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studies that utilized the Spielberger State-Trait Anxiety Inventory have also failed to demonstrate
a link between stereotype threat and state anxiety (Aronson et al., 1999; Chasteen et al., 2005;
Good et al., 2010; Klein et al., 2007; Schmader, 2002; Schmader & Johns, 2003; Smith, 2004).
These null findings have led some researchers to rule out state anxiety as a mediator of
stereotype threat.

In contrast to the lack of findings across studies utilizing self-report measures of anxiety,
studies utilizing nonverbal and physiological measures of anxiety have uncovered supporting
evidence that stereotype threat may be mediated by anxiety. Blascovich et al. (2001) were one of
the first researchers to use a non-self-report measure of anxiety. In this study, the mean arterial
blood pressure of participants was measured. Compared to African Americans in the no-threat
condition, African Americans in the threat condition had higher mean arterial blood pressure and
lower performance on an intelligence test. Although formal tests of mediation were not carried
out, Blascovich et al.’s findings suggest that arousal may be a mechanism by which stereotype
threat undermines performance. Studies by Ben-Zeev et al. (2005), Neuvile and Croizet (2007),
and O'Brien and Crandall (2003) also highlight the importance of arousal in the stereotype threat
process. In these studies, stereotype threat undermined performance on difficult problems, but
increased performance on easy problems. This pattern of results suggests that stereotype threat
pushes a person’s arousal level beyond the optimal point for performing well on difficult tasks.
Unfortunately, none of these studies carried out formal mediation tests.

In terms of more direct mediation evidence, Bosson et al. (2004) demonstrated the link
between stereotype threat and anxiety. In this study, homosexual and heterosexual men

participated in a study examining how college students interacted with children. Homosexual
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men were assumed to be vulnerable to stereotype threat because of the common stereotype
alleging that homosexual men are dangerous around children. Judges who were blind to the
procedures and hypotheses of the study were asked to code the videotaped interactions between
participants and children. Specially, judges were asked to rate the discomfort of participants
based on behaviors such as fidgeting, playing with hair, biting nails, nervous smiling, and stiff
posture. Homosexual men in the threat condition were found to display more nonverbal signs of
discomfort than homosexual men in the no-threat condition. These nonverbal signs of discomfort
mediated the relationship between the threat manipulation and childcare performance. In contrast
to the behavioral measures of anxiety, self-reported anxiety did not differ across conditions. In
other words, homosexual men reported the same levels of anxiety across conditions but
displayed more signs of discomfort in the threat condition. The inconsistencies between the self-
report and behavioral measures of anxiety led Bosson et al. (2004) to conclude that people may
be either unwilling to admit being more anxious due to the possibility of being stereotyped or
unaware that they are more anxious.

The degree to which stereotype threat is a conscious process has become a point of
contention among stereotype threat researchers. Other researchers have echoed Bosson et al.’s
(2004) proposition that stereotype threat may be an unconscious process (Croizet & Claire, 1998;
Davies et al., 2002; Kiefer & Sekaquaptewa, 2007; Major & O’Brien, 2005; Oswald & Harvey,
2000; Schmader & Beilock, 2011; Schmader et al., 2008; Sekaquaptewa & Thompson, 2003; C.
Steele et al., 2002). However, other researchers argue that stereotype threat is a conscious
process (Hess et al., 2003; Keller & Molix, 2008; Marx, 2011; Wheeler & Petty, 2001). For

example, Wheeler and Petty (2001) state the people must be consciously aware that a stereotype
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could be used to explain their behavior in order to experience stereotype threat. Similarly, Keller
and Molix (2008) discuss how conscious awareness is a necessary condition for trait factors such
as group identification to moderate the effects of stereotype threat. The finding that group
identified people are the ones who underperform and non-group identified people do not
underperform suggests that people must consciously recognize that their poor performance can
validate a negative group stereotype. If stereotype threat was entirely an unconscious process, all
members of negatively stereotype groups should underperform in the presence of stereotype
threat, regardless of their group identification.

Additionally, studies have utilized self-report measures of stereotype threat and found
people can self-report their experiences of stereotype threat. For example, Marx and Goff (2005)
found that African Americans in a threat condition reported experiencing more stereotype threat
than African Americans in a no-threat condition. Additionally, Roberson, Deitch, Brief, and
Block (2003) found evidence that African Americans who were underrepresented in a workplace
reported experiencing more stereotype threat than African Americans who were not
underrepresented in a workplace. If stereotype threat is not a conscious process, the self-reported
stereotype threat of African American managers should not have varied as a function of
underrepresentation. Given that people may be consciously aware of the experience of stereotype
threat, the null findings of previous studies utilizing anxiety self-report measures may have been
due to imprecise measurement.

Studies utilizing more precise measures of state anxiety provide initial evidence that the
effects of stereotype threat on performance are mediated by state anxiety. As discussed

previously, Brodish and Devine (2008) found that stereotype threat led people to adopt
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performance-avoidance goals, which in turn led to more state anxiety, which resulted in
decreased math performance. More specifically, the worry component of state anxiety was what
mediated the relationship between performance-avoidance goals and performance. Prior research
has identified two distinct forms of state anxiety, emotionality and worry (Liebert & Mortris,
1967; Morris, Davis, & Hutchings, 1981). Worry refers to the cognitive aspects of the anxiety
experience. It focuses on negative expectations and self-preoccupation. Emotionality refers to the
physiological and affective aspects of state anxiety such as nervousness and sweating. In terms
of predicting performance, worry has been found to be negatively related to performance,
whereas emotionality has been found to be generally unrelated to performance (Liebert &
Morris, 1967; Morris et al., 1981; Morris & Liebert, 1970). Worry is theorized to undermine
performance by misdirecting attention away from the task at hand towards self-evaluation. Given
that worry is theorized to be situationally induced and experienced by people who feel that they
are inadequate for the task at hand (Morris et al., 1981), stereotype threat may be a key
antecedent of worry. A study by Cadinu et al. (2005) demonstrated that intrusive thoughts, a
hallmark of worry, mediated the relationship between stereotype threat and performance. Within
the goal-orientation literature, Elliot and McGregor (1999) found evidence that the negative
relationship between performance-avoidance goals and test performance is mediated by worry.
These findings suggest that previous studies utilizing general measures of state anxiety
may have obtained null results because of imprecise measures (Cadinu et al., 2005; Klein, Pohl,
& Ndagijimana, 2007; Steele & Aronson, 1995). For instance, the Spielberger State-Trait
Anxiety Inventory appears to contain both worry and emotionality items (e.g., “I am worried”, “I

feel nervous”, and “I am jittery”). By not separating the worry and emotionality components, the
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effects of worry may be washed out by the null effects of emotionality (Brodish & Devine,
2008). Additionally, it may be the case that performance-avoidance goals are a necessary
antecedent of worry. Therefore, prior studies that failed to measure performance-avoidance goals
may have failed to obtain significant effects because worry was too far down the mediation chain
from stereotype threat. For instance, Smith (2004) discusses how the stereotype threat process
may be a long mediation chain and that testing only a single mediator in a study may result in
insufficient power to detect mediation.

Research has begun to paint a picture of how stereotype threat undermines performance.
It appears that stereotype threat causes people to adopt performance-avoidance goals, which
results in increased state anxiety, specifically worry. Anxiety in turn undermines performance.

The mediators of the stereotype threat to performance relationship are depicted in Figure 1.

+ + - -
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Threat éAvoidance Goalsé Memory é

Figure 1: Graphical Representation of the Mediators of the Stereotype Threat-Performance
Relationship

The Mediators of the Stereotype Threat-Interest Relationship

In addition to uncovering the mediators of the relationship between stereotype threat and
performance, initial research has begun exploring the mediators of the relationship between
stereotype threat and interests. Although the same mediators may be involved in mediating the

effects of stereotype threat on interests, initial research suggests that different variables may
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mediate the relationship between stereotype threat and interests. As stated previously, few
studies have examined the effects of stereotype threat on interests. Even fewer studies have
explored the mediators of the relationship between stereotype threat and interests. Despite these
limitations, one promising potential mediator is sense of belonging.

Sense of belonging refers to the degree to which a person feels accepted and valued by
fellow members of a given discipline (Good, Rattan, & Dweck, 2012). Those who feel a sense of
belonging believe that their “individual qualities, characteristics, and contributions are
recognized and valued by others in the setting” (Walton & Carr, 2011, p. 91). Stereotype threat
researchers argue that negative stereotypes imply that one’s social group does not belong in a
given domain (Good et al., 2012; Walton & Carr, 2011). Instead of viewing someone as a unique
individual, negative stereotypes result in people perceiving those who are targets of stereotypes
as representatives of their group (Walton & Carr, 2011). Repeatedly encountering a negative
stereotype in a given domain may lead people to question their belonging in that domain.
Diminished sense of belonging in turn may lead people to leave the domain altogether.

Initial studies have uncovered evidence that the effects of stereotype threat on interests
may be mediated by sense of belonging. For instance, Good et al. (2012) found that sense of
belonging was positively related to perceived usefulness of math and math confidence, and
negatively related to math anxiety. Given that perceived usefulness of math corresponds to the
subjective task value component of Eccles’ (1987, 1994) model and that math confidence
corresponds to the expectations of success component of Eccles” model, it is reasonable to
conclude that sense of belonging may predict intentions to pursue a major/career given that

subjective task value and expectations of success have been found to be strong predictors of
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intentions. A study by Cech, Rubineau, Silbey, and Seron (2011) is supportive of the claim that
sense of belonging predicts intentions. They found that engineering majors who felt a sense of
belonging reported more intention to remain in engineering than engineering majors with a lower
sense of belonging. Similarly, a follow-up study by Good et al. (2012) tracked students across
time and found that sense of belonging positively predicted math course grades and one’s
intentions to take future math classes. Additionally, the more females perceived gender
stereotyping in their math environment, the more their sense of belonging declined. These
findings led Good et al. to propose that the effects of stereotype threat on one’s sense of
belonging may account for variance unaccounted by the effects of stereotype threat on one’s
performance in explaining the underrepresentation of women in STEM fields.

Other studies have found that environmental cues that induce stereotype threat result in
diminished sense of belonging. For instance, Murphy, Steele, and Gross (2007) had male and
female STEM majors watch one of two STEM conference videos. The first video depicted a 1 to
1 ratio of male to female conference attendees. The second video depicted a 3 to 1 ratio of male
to female conference attendees, a ratio not uncommon in STEM fields. Women who viewed the
male dominated video reported a lower sense of belonging and less desire to attend the
conference than women who watched the gender balanced video. The gender ratios did not affect
men as they reported the same level of belonging regardless of the video they saw.

Similarly, Cheryan, Plaut, Davies, and Steele (2009) examined the effects of stereotypical
environmental cues on students’ interest in majoring in computer science. In the first study,
participants completed an interest survey in one of two rooms. One room contained many

stereotypical cues such as comics, video game boxes, soda cans, junk food, electronics, computer
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parts, technical books/magazines, and a Star Trek poster. Another room contained neutral cues
such as art, water bottles, healthy snacks, coffee mugs, general interest books/magazines, and a
nature poster. Compared to women exposed to neutral cues, women exposed to stereotypical
cues expressed less interest in computer science. Men on the other hand were not affected by the
environmental cues and expressed similar levels of interest in majoring in computer science
across conditions. In subsequent studies, participants were asked to imagine that they were
choosing between two work groups or two companies. One group and company had stereotypical
features, whereas the other group and company had neutral features. Across the studies, women
expressed less interest in working for the stereotypical group and company. Additionally, sense
of belonging was found to mediate the relationship between the stereotypical features of the
environment and interest in joining the group/company. Thus, as environments become more
stereotypically masculine, women’s sense of belonging in that environment declines, which
results in less interest in remaining in the environment. The implication of Cheryan et al.’s
(2009) and Murphy et al.’s (2007) findings is that cues in an environment signal who belongs in
the environment. In the case of women in STEM fields, environmental cues may signal that they
do not belong there. Diminished sense of belonging in turn undermines women’s desire to pursue

STEM careers.

Stereotype Threat Interventions
Given the possibility of stereotype threat undermining the performance and interests of
women in STEM fields, any intervention that can minimize the effects of stereotype threat can

go a long way towards improving female retention. Knowing how stereotype threat affects
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performance and interests allows researchers and practitioners to design theoretically based
interventions to reduce the effects of stereotype threat. Given that it is difficult to increase
people’s working memory capacity, interventions that target processes earlier in the mediation
chain may be more effective. The extant literature on stereotype threat highlights several
promising interventions that target stereotype threat mediators. Although many stereotype threat
interventions exist, the most commonly used interventions include reducing the relevance of
stereotypes, adopting an incremental view of intelligence, misattributing arousal, and self-
affirming important values. These interventions primarily prevent people from adopting
performance-avoidance goals or experiencing worry, or help people already experiencing

stereotype threat cope with the anxiety induced by stereotype threat.

Stereotype Relevance

The most common intervention used in laboratory studies involves reducing the
relevance of negative stereotypes (Steele & Aronson, 1995; Spencer et al., 1999). One approach
designed to reduce the relevance of negative stereotypes involves reframing a task as a measure
of a non-stereotyped or a positively stereotyped trait instead of a negatively stereotyped trait. For
example, stereotype threat studies focused on women in math domains have reframed math tests
as puzzle solving (Carr & Steele, 2009) and problem solving exercises (Johns, Schmader, &
Martens, 2005; Schmader & Johns, 2003). These studies find that reframing a negatively
stereotyped task as a non-stereotyped task reduces stereotype threat and increases performance.
Unfortunately, task reframing is unlikely to be effective outside of laboratory settings (Davies &

Spencer, 2005). In most real-world testing situations people know what performance dimensions
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are being evaluated. For example, students in a calculus class know that their calculus knowledge
is being assessed when they take a test in that course. It may be impossible to reframe a calculus
test as a measure of a less threatening construct.

Another common approach for reducing the relevance of negative stereotypes is to
explicitly tell people that no differences in performance exist between various social groups.
General findings suggest that telling women that there are no gender differences on a math test
reduces stereotype threat and improves math test performance (Brown & Pinel, 2003; Cadinu et
al., 2003; Cadinu et al., 2005; Dar-Nimrod & Heine, 2006; Good, Aronson, & Harder, 2008;
Keller, 2007ab; Keller & Dauenheimer, 2003; O’Brien & Crandall, 2003; Quinn & Spencer,
2001; Spencer et al., 1999). Similar to the task reframing approach, the no group difference
approach is also likely to be ineffective in real-world settings. Test takers may find it odd that a
test administrator would explicitly draw attention to the lack of group differences on a test. As a
result, test takers may actually react against such a statement and suspect that group differences
actually do exist. This manipulation may only be effective in laboratory settings because research
participants may find it plausible that researchers are able to construct a math test that produces
no gender differences. Unfortunately, the prevalence of negative stereotypes regarding female
math and science abilities may make it difficult for people to believe that there are no gender
differences on math or science tests outside of a laboratory setting. Furthermore, it may be
unethical and/or illegal to tell test takers that there are no group differences when group
differences exist. Given that reframing a task and explicitly stating that no group differences
exist is unlikely to be an effective intervention in non-laboratory settings, this study will not

incorporate these interventions.
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Adopting an Incremental View of Intelligence

One potential way of reducing the negative effects of stereotype threat is to get people to
adopt an incremental theory of intelligence. Dweck (1986, 1999) proposes that people vary on
the degree to which they endorse an incremental or entity theory of their abilities. People who
endorse an incremental self-theory believe that their abilities can be developed through hard
work and effort. Conversely, people who endorse an entity self-theory believe that their abilities
are fixed. In other words, people are born with a certain amount of ability and that cannot be
changed. It is important to note that people may not universally endorse an incremental or entity
self-theory for all abilities (Dweck & Molden, 2005). For example, a person may believe their
intelligence is fixed, but believe their athletic ability can be developed. Those who endorse an
entity view of their abilities are proposed to adopt performance goals, whereas those who
endorse an incremental view of their abilities are proposed to adopt learning goals (Dweck 1986,
1999; Dweck & Leggett, 1988; Dweck & Molden, 2005; Elliot, 1999). Initial evidence suggests
that women experiencing stereotype threat adopt an entity theory of their abilities. For instance,
Koch, Muller, and Sieverding (2008) found that women experiencing stereotype threat were
more likely to attribute failure to internal factors, a hallmark of those who endorse an entity
theory of ability.

Having an incremental theory of intelligence has been linked to positive STEM
outcomes. For instance, people who endorse an incremental theory of intelligence have been
found to get better math grades than people who endorse an entity theory of intelligence
(Blackwell, Trzesniewski, & Dweck, 2007). In Blackwell et al.’s study, middle school students

were tracked over a two year period. When students first entered middle school, there were no
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differences between the math grades of those endorsing an incremental versus an entity theory of
intelligence. However, at the end of middle school, incremental theorists had significantly higher
math grades than entity theorists. A study by Burkley, Parker, Stermer, and Burkley (2010)
found that women who endorsed an entity theory of math ability reported less math
identification, less enjoyment of math, less desire to major in math, and less desire to pursue a
math career than women who endorsed an incremental theory of math ability. These findings are
especially troubling due to the finding that high achieving females have a greater tendency to
endorse an entity theory of intelligence than high achieving males (Dweck, 1986, 1999;
Gunderson et al., 2012). Lastly, Good et al. (2012) examined the relationship between self-
theories, stereotype threat, and sense of belonging. As discussed previously, they found that
women exposed to stereotype threat reported a lower sense of belonging, which predicted
calculus course grades and intentions to take future math courses. Although stereotype threat
lowered women’s sense of belonging, women exposed to environments that emphasized an
incremental theory of math ability were buffered against the effects of stereotype threat. In other
words, the presence of stereotype threat did not affect women if they were in an environment that
emphasized an incremental theory of math abilities. These findings suggest that having an entity
theory of one’s abilities is associated with negative STEM outcomes, whereas having an
incremental theory of one’s abilities is associated with positive STEM outcomes.

Initial lab studies suggest that adopting an incremental theory of intelligence can buffer
people against the effects of stereotype threat. For instance, Dar-Nimrod and Heine (2006)
placed women in one of four conditions. The first two conditions mirrored previous threat and

no-threat conditions. In the threat condition, women read about the role of the female body in art.
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In the no-threat condition, women read about how meta-analyses reveal that men and women
perform equally well on math tests. In addition to the first two conditions, some women were
placed in a genetic or experiential condition. Women in the genetic condition read about how
males perform better than females because of genes found on the Y chromosome. Conversely,
women in the experiential condition read about how males perform better than females because
teachers bias their expectations during the early school years. Conceivably, the genetic
explanation supports an entity theory of math ability because people are born with a certain
amount of math talent tied to their genetic code. Alternatively, the experiential explanation
supports an incremental theory of math ability because it argues that men and women may
perform similarly if both were given the same experiences. In terms of math performance,
women in the threat and genetic condition performed the same. Additionally, women in the
experiential and no-threat condition performed the same as each other and outperformed women
in the threat and genetic condition. Thus, it appears that adopting an incremental theory of
intelligence may buffer people against the effects of stereotype threat on performance.
Aronson, Fried, and Good (2002) demonstrated the effectiveness of an incremental
theory intervention at buffering people against the effects of stereotype threat on real-world
outcomes. In this study, college participants were led to believe that they were going to mentor
troubled middle school students. In actuality there were no troubled middle school students.
What the college participants did not realize was that the mentoring program was designed to
help them. Participants were randomly assigned to either a malleability, multidimensional, or
control condition. The malleability condition sought to get mentors to adopt an incremental view

of their intelligence. Conversely, the multidimensional condition sought to get mentors to
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acknowledge that there are multiple forms of intelligence. Because research has not linked the
endorsement of multiple forms of intelligence to either performance or learning goals, this
condition served as second control condition and was used to determine if the act of mentoring
was enough to reduce stereotype threat. Lastly, the control condition did not participate in any
mentoring exercises.

Mentors in the malleability and multidimensional conditions were asked to advocate
those respective beliefs to their fictitious protégés. Mentors participated in three sessions spread
across 10 days. Mentors were first asked to write a letter to a troubled middle school student.
Those in the malleability conditions were asked to advocate the malleability of intelligence in
their letter. Specifically, they were encouraged to discuss how intelligence can be developed
through hard work. Those in the multidimensional condition were asked to advocate the
multidimensionality of intelligence in their letter. Specifically, they were encouraged to discuss
how there are multiple types of intelligence. When the mentors reported back to the lab on the
second day, they were asked to write another letter advocating the same message to a different
middle school student. The second letter was designed to reinforce the original message. On the
third session, mentors were asked to convert their letters into a brief speech. Mentors were asked
to read the speech and were audio recorded for future interventions for at risk children.

Aronson et al. (2002) hoped to stop the stereotype threat process by getting people to
adopt an incremental theory of intelligence. Given the stereotype that African Americans are less
intelligent than Caucasians, African Americans were hypothesized to receive the most benefit
from the malleability intervention. In support of their hypotheses, the GPAs of African American

college students in the malleable condition were significantly higher (M = 3.32) at the end of the
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semester than the GPAs of African Americans in the multidimensional condition (M = 3.05) and
the control conditions (M = 3.10). Furthermore, African American college students in the
malleable condition reported more enjoyment and identification with academics than African
American college students in the multidimensional condition and the control condition. Given
the lack of difference between the multidimensional condition and the control condition, it
appears that the act of mentoring is insufficient by itself to reduce the effects of stereotype threat.
As further evidence that the malleability condition reduced stereotype threat, the GPAs,
enjoyment of academics, and identification with academics of Caucasian participants did not
differ significantly between the conditions. Because Caucasians are not negatively stereotyped in
academic domains, they did not reap the full benefits of the intervention.

The effectiveness of Aronson et al.’s (2002) malleability intervention may have been due
to its use of self-persuasion techniques. Self-persuasion consists of getting people to persuade
themselves to carry out a particular course of action. Research finds that self-persuasion is more
effective than direct persuasion from other people (Aronson, 1999). The key mechanism behind
self-persuasion is cognitive dissonance (Festinger, 1957). In essence, if someone says something
that is contrary to their personal beliefs they experience cognitive dissonance, an unpleasant
feeling. To reduce cognitive dissonance, people can either change their behaviors or beliefs. In
the case of the self-persuasion techniques utilized by Aronson et al. (2002), participants told
middle school students that intelligence is either malleable or multidimensional. Because the
behavior already occurred, the only thing participants could do to reduce the cognitive
dissonance associated with espousing a belief contrary to their own beliefs was to alter their

beliefs to become more congruent with what they advocated. Thus, if a participant attempted to
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persuade middle-school students that intelligence is malleable, the participant is left wondering
why he or she advocated that particular position. If there are no strong external incentives (e.g.,
money) that prompted participants to take a particular stance, the participant rationalizes to him
or herself that his or her actions must have been due to personal beliefs. Consequently,
participants persuade themselves that intelligence is malleable.

The approach utilized by Aronson et al. (2002) is consistent with the counterattitudinal
advocacy approach utilized by self-persuasion researchers. Counterattitudinal advocacy consists
of getting people to “convince others of the rightness of a position that differs from their own
privately held belief” (Aronson, 1999, p. 877). In the case of entity theorists who advocated an
incremental theory of intelligence, they must address the cognitive dissonance associated with
advocating a viewpoint contrary to their beliefs. To reduce this cognitive dissonance, entity
theorists may have convinced themselves that they believe that intelligence is malleable. In the
case of incremental theorists who advocated an incremental theory of intelligence, no cognitive
dissonance occurs because the person’s beliefs and behaviors are congruent. Given that
stereotype threat may induce an entity view of intelligence, getting people to persuade
themselves that intelligence is malleable can help buffer people from experiencing stereotype
threat. Follow-up studies utilizing Aronson et al.’s (2002) methods indicate that entity theorists
do become incremental theorists after the intervention and that these effects last for at least six
weeks (Blackwell et al., 2007; Heslin, Latham, & Vanderwalle, 2005).

A field study by Good, Aronson, and Inzlicht (2003) demonstrated the effectiveness of
both an incremental theory and a misattribution intervention in a non-laboratory setting. In this

study, middle school students were mentored by college students. Mentors interacted with their
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protégés through weekly e-mails throughout the school year and two face-to-face meetings.
Mentors advocated one of four messages, a malleability message, a misattribution message, a
combination message, or a message emphasizing the dangers of drug use. The malleability
message consisted of getting middle school students to view intelligence as malleable. Mentors
in this condition taught their protégés that intelligence was not finite and could grow through
hard work. The misattribution message consisted of getting middle school students to attribute
their difficulties to external factors. Mentors in the misattribution condition taught protégés that
many students experience difficulty when they transition to a new educational setting. For
example, mentors discussed how they experienced adjustment difficulties when they entered
middle school and how they overcame those difficulties. Additionally, mentors pointed out how
middle school students have to adjust to changes such as more difficult subject matter and a
greater variety of teaching styles. In essence, mentors tried to get their protégés to realize that the
difficulties they were experiencing were due to situational factors, not personal factors. The third
message was a combination of the malleability and attribution messages. The last message
consisted of getting middle school students to view drugs as bad. Mentors in this condition
discussed the dangers of drug use. Because the message had nothing to do with academic
performance, this condition functioned as a control condition. To reinforce the message, middle
school students engaged in self-persuasion exercises similar to Aronson et al. (2002).
Specifically, middle school students were asked to create websites that corresponded to the
message that their mentors advocated.

The incremental, difficulty, and combined conditions appeared to have been successful at

minimizing the effects of stereotype threat. The middle school girls in the incremental,
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misattribution, and combined conditions obtained standardized math test scores a standard
deviation higher than girls in the drug use condition. In addition to performing better than girls in
the drug use condition, girls in the incremental, misattribution, and combined conditions
performed as well as boys on the standardized math test. Conversely, girls in the drug use
condition underperformed on the standardized math test compared to boys in the drug use
condition.

One issue that remains unresolved is why the combined intervention did not differ
significantly from the incremental and misattribution interventions. Good et al. (2003) proposed
that the incremental and misattribution interventions may address similar underlying concerns.
For example, both interventions attempt to prevent people from making internal attributions for
failure. The similarity in target mechanisms may have prevented the combined intervention from
having any additive effects independent of the individual interventions. However, although the
mechanisms may appear similar, they are not identical. The malleability intervention appears to
work by targeting the self-theory = goal-orientation = anxiety pathway, whereas the
misattribution intervention appears to target anxiety directly. Given that both interventions may
target different points in the stereotype threat process, a combined intervention may be more
effective than either intervention done in isolation. It may have also been the case that a ceiling
effect occurred and that females in the combined intervention would have performed better than

females in the incremental and misattribution conditions if a more sensitive test were used.
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Misattribution

Misattribution interventions reduce the effects of stereotype threat by minimizing the
effects of the arousal/anxiety induced by stereotype threat. Specifically, misattribution
interventions provide people with an external reason for their arousal/anxiety. By providing
people an explanation as to why they are anxious, people no longer have to search for an
explanation for their anxiety. It is this preoccupation with explaining why they are anxious that
leads people experiencing stereotype threat to underperform because searching for an
explanation diverts cognitive resources away from the task. Instead of devoting all of their
cognitive resources towards task performance, people experiencing stereotype threat allocate
cognitive resources towards monitoring how they are performing and how other people are
reacting to their performance. Additionally, when a person is anxious due to stereotype threat, he
or she may begin to believe that their anxiety is due to their lack of ability because if one has
ability in a domain, one should be confident and not anxious/aroused. By getting people to
attribute their anxiety to an external source, people are no longer concerned about explaining
why they are anxious, enabling them to devote all of their cognitive resources to the task.

A lab study by Ben-Zeev et al. (2005) demonstrates the effectiveness of misattributing
arousal to an external source as a means of buffering people against stereotype threat. In this
study, women completed a math test with two male test-takers (i.e., threat condition) or two
female test-takers (i.e., no-threat condition). Additionally, participants were randomly assigned
to a misattribution or a control condition. Participants in the misattribution condition were told
that a subliminal noise machine in the testing room may increase arousal, nervousness, and heart

rate. Participants in the control condition were told that the subliminal noise machine in the
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testing room has no effect on performance. The study’s results were supportive of the idea that
misattributing anxiety to an external source can reduce the effects of stereotype threat. Women in
the misattribution condition performed the same regardless if they were in the stereotype threat
or no-threat condition. However, women who did not receive the misattribution manipulation
performed worse in the stereotype threat condition compared to the no-threat condition.
Presumably, women in the misattribution/threat condition were able to attribute their arousal to
the subliminal noise machine instead of the presence of the two men. This option was not
available to women in the control/threat condition. Although the specific manipulation utilized in
Ben-Zeev et al.’s study is unlikely to be viable in non-laboratory settings, Ben-Zeev et al.’s study
demonstrates the effectiveness of getting people to attribute their anxiety to an external source.
Schmader and colleagues have also demonstrated the effectiveness of misattributing
arousal. For instance, Jamieson, Mendes, Blackstock, and Schmader (2010) demonstrated the
effectiveness of a misattribution intervention at improving GRE scores. In this study, participants
were randomly assigned to a misattribution or control condition. Those in the misattribution
condition were told that feeling arousal during a test does not harm performance and may
actually improve performance. Compared to participants in the control condition, participants in
the misattribution condition performed better on a practice GRE quantitative test (d = .82) after
the intervention and better on the actual GRE quantitative test (d = 1.03) several weeks later.
Those in the misattribution condition were also found to exhibit greater physiological signs of
being in a challenge/approach state than those in the control condition during the practice GRE
quantitative test. This suggests that misattribution interventions may minimize the effects of

anxiety by getting people to adopt performance-approach goals in place of performance-
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avoidance goals. Johns et al. (2008) used a similar misattribution manipulation as Jamieson et al.
(2010) to reduce the effects of stereotype threat on women’s math test performance. In this
study, women were assigned to either a threat condition, a no-threat condition, or a threat
condition with arousal misattribution. The misattribution condition appeared to reduce the effects
of stereotype threat because women in the threat condition who were told to misattribute their
arousal had the same working memory scores and performed the same on the math test as
women in the no-threat condition. Furthermore, both conditions outperformed women in the
threat condition who were not told to misattribute their arousal.

Walton and Cohen (2007, 2011) also demonstrated the effectiveness of a misattribution
intervention in a field setting. In this study, African American and Caucasian college freshmen
were randomly assigned to a misattribution or control condition. In the misattribution condition,
students were shown the results of a survey that found that most college students worry about
whether they belong in college during their first year and that these feelings diminish with time.
Students in the control condition were shown the results of a survey that found that students’
social-political views become more sophisticated with time. To reinforce the message,
participants engaged in similar self-persuasion exercises as Aronson et al., (2002). First,
participants were asked to write an essay reiterating the message they were exposed to, using
examples from their own lives. Second, participants were asked to make a filmed speech
reiterating the message they were exposed to. Participants were told that the speech would be
shown to future freshmen to help them adjust to college.

The misattribution intervention appeared to be effective at buffering African Americans

against stereotype threat. African Americans who were in the misattribution condition reported a
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greater sense of belonging and higher confidence in their ability to succeed after the intervention
and had higher GPAs the semester following the intervention than African Americans who were
in the control condition (Walton & Cohen, 2007). A follow-up study by Walton and Cohen
(2011) found that the effects of the intervention persisted three years later. Whereas African
Americans in the control condition showed no change in their GPA between their freshmen year
and senior year, the GPAs of African Americans in the misattribution condition improved
between their freshmen year and senior year. Additionally, the post-intervention GPAs of
African Americans in the misattribution condition were significantly higher than the GPAs of
African Americans in the control condition and African Americans who did not participate in the
study. The GPAs of African Americans in the control condition and African Americans who did
not participate in the study did not differ. African Americans in the misattribution condition also
reported being happier and healthier than African Americans in the control condition. These

longitudinal findings are particularly notable because the intervention itself lasted only one hour.

Self-Affirmation

Self-affirmation interventions have also been found to be effective at reducing the
negative effects of stereotype threat. These interventions are based on self-affirmation theory
(Steele, 1988). The main proposition of self-affirmation theory is that people have a desire to
protect their sense of self-integrity. Self-integrity refers to a person’s sense that he or she is a
good person. When a person’s sense of integrity is threatened, he or she has three possible
responses to that threat (Sherman & Cohen, 2006). The first possible response is to accept the

threatening information. By accepting the threatening information, a person can change their
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behaviors and attitudes accordingly. For example, if Marie fails a math test, she could accept that
she failed the test. Acceptance can lead Marie to study more next time to prevent herself from
failing again or lead her to start believing that she is bad at math and stop trying.

However, if the information threatens a core aspect of a person’s identity, it becomes
difficult to accept the information. In cases in which a person is unwilling to accept the
threatening information, a person can directly address the threatening information. Direct
responses include defensive reactions such as dismissing, denying, and/or avoiding the threat. In
the case of Marie, she could reject the feedback and view the test as biased or unfair.
Unfortunately, such an approach is unlikely to result in learning and development.

The last response available to the person is to focus on aspects of their self-integrity
unrelated to the threat. In this case, Marie could reflect upon unrelated values such as her
dedication to body pump (i.e., a workout routine). By reflecting upon important values unrelated
to the threatening domain, the threat becomes less threatening to the person because it does not
reflect upon the person as a whole. In other words, Marie’s self-worth is not solely contingent on
her success in math because she has other traits that make her a worthwhile human being.

The three responses identified by Sherman and Cohen (2006) can be applied to the
experience of stereotype threat. In terms of the first response, accepting the threatening
information implies that a stereotyped individual accepts the validity of the stereotype. Assuming
that a person is identified with the negatively stereotyped domain, he or she is most likely
unwilling to accept the accuracy of the stereotype because it implies that he or she will not be
successful in the domain. At the very least, the domain identified person will likely deny that the

stereotype applies to him or her. Thus, the first response is unlikely to be a viable option for
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domain identified individuals. In terms of the second response, directly addressing the
threatening information appears to be at the heart of the stereotype threat experience. In essence,
people experiencing stereotype threat often dismiss, deny, or suppress threatening information.
Unfortunately, these responses increase anxiety and divert working memory from the task. Thus,
it appears that the first two responses available to people experiencing identity threat are
ineffective for overcoming the threat. Recent empirical studies have tested the effectiveness of
self-affirming values in unrelated domains in the face of stereotype threat.

Laboratory studies have found that self-affirmation is an effective means of reducing the
effects of stereotype threat. Studies by Martens and colleagues (2006) found that women who
engaged in self-affirmation after experiencing stereotype threat performed better on mathematics
and visual-spatial tests than women who did not engage in self-affirmation after experiencing
stereotype threat. In the first study, men and women were randomly assigned to a threat or no-
threat condition. However, some of the women under threat were given a self-affirmation
exercise in which they were asked to write about their most important value. Women in the
threat condition underperformed on a math test compared to men in the threat condition and
women in the no-threat condition. However, women who self-affirmed in the threat condition
performed better than women who did not self-affirm in the threat condition. In a follow-up
study, all of the participants were placed in a threat condition, but half of the participants were
given a self-affirmation exercise. Women who self-affirmed performed better on a spatial ability
test than women who did not self-affirm. Conversely, there was no difference between the men
across the two conditions. Presumably, the men did not benefit from self-affirmation because

their sense of self-integrity was not threatened. Similarly, other studies have found that activating
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positive and/or alternative identities also reduces the effects of stereotype threat on performance
(Ambady et al., 2001; Gresky et al., 2005; Kray et al., 2002; McGlone & Aronson, 2006, 2007;
Mclntyre, Paulson, & Lord, 2003; Rydell & Boucher, 2010; Rydell et al., 2009; Schimel, Arndt,
Banko, & Cook, 2004; Shih et al., 1999, 2006). Activating positive/alternative identities may
restore a person’s sense of self-integrity in a manner similar to self-affirmation by getting people
to realize that their stigmatized status is not their only defining characteristic.

Cohen and colleagues (Cohen, Garcia, Apfel, & Master, 2006; Cohen, Garcia, Purdie-
Vaughns, Apfel, & Brzustoski, 2009) carried out a field study testing the effectiveness of self-
affirming positive characteristics in unrelated domains at reducing the effects of stereotype threat
among African American middle school students. In these studies, middle school students were
randomly placed in one of two conditions in their classes. In the first condition (i.e., self-
affirmation), students wrote about their most important value for 15 minutes. In the second
condition (i.e., control), students wrote about why their least important value may be important
to someone else for 15 minutes. Students completed three to four of these exercises over the
course of a year. Cohen and colleagues found that the GPAs of African American students in the
self-affirmation condition were .24 points higher than the GPAs of African American students in
the control condition during a two year follow-up. The effects of the intervention were found to
be moderated by previous class standing. African Americans who were previously low
performers and moderate performers benefited the most from the intervention. Although
stereotype threat is theorized to affect the best performing students the most, it may be the case
that the high performing African Americans in this study were not sufficiently challenged

enough to experience stereotype threat. Consistent with stereotype threat theory, the self-
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affirmation exercise had no effect on Caucasian students. Presumably, Caucasians did not benefit
from the self-affirmation exercises because their sense of self-integrity was not threatened by
negative stereotypes in academic settings.

In addition to improving the academic performance of African American middle school
students, initial research evidence suggests that self-affirmation may be an effective means of
reducing stereotype threat among female STEM majors. Utilizing the same techniques as the
field studies by Cohen et al. (2006, 2009), Miyake et al. (2010) randomly assigned male and
female physics students to either a self-affirmation or a control condition. Consistent with
stereotype threat theory, female STEM majors benefited the most from the intervention. The
gender gap in exam grades was reduced in the self-affirmation condition to d = .18 in favor of
men, as compared to d =.93 in favor of men in the control condition. In terms of practical
outcomes, the average grade of women in the self-affirmation condition at the end of the
semester was a B, whereas the average grade of women in the control condition was a C. In
addition to the reduction in the gender gap in course performance, the gender gap in a
standardized physics test was reduced in the self-affirmation condition. These consistent findings
across different groups and across time have led many to endorse the use of self-affirmation
interventions as a stereotype threat reduction technique (Croizet, Desert, Dutrevis, & Leyens,
2001; Shapiro & Williams, 2012).

In terms of how self-affirmation buffers against stereotype threat, research suggests that
self-affirmation reduces state anxiety (Sherman & Cohen, 2006). For instance, a study by
Creswell et al. (2005) found that people who self-aftirmed important values experienced less

physiological stress than those who did not self-affirm. By reducing anxiety, self-affirmation can
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prevent stereotype threat from undermining working memory. Presumably, self-affirming
unrelated values reduces the impact of failure in a domain on one’s sense of self-integrity. In the
case of women in STEM fields, by affirming values unrelated to STEM, there is less
overwhelming pressure to disprove negative stereotypes regarding their STEM abilities because
poor performance does not invalidate them as people. In essence, self-affirmation may reduce
stereotype threat because it reduces the need/desire of people to restore their self-integrity
(Croizet et al., 2001).

It should be noted that the intervention previously discussed are subtle and indirect. The
effectiveness of these interventions may be directly tied to their subtlety and ability to affect
people without their conscious awareness (Walton & Cohen, 2011). For instance, Walton and
Cohen warn against the use of interventions that directly/overtly target stereotype. Specifically,
they warn that “conscious awareness may undo the effects of an intervention. More overt
interventions risk sending the stigmatizing message that the beneficiaries are seen as in need of
help. They may also cause resistance and reactance and undermine the sense of accomplishment
people take in their success” (p. 1450). In other words, an intervention that directly targets
stereotype threat in an open manner may ironically induce stereotype threat among its intended
beneficiaries. After all, designing an intervention to openly combat stereotype threat suggests
that a large number of people in a negatively stereotyped group confirm and live up to the
stereotype. Further highlighting the importance of using indirect methods, research shows that
self-affirmation interventions are ineffective when people are consciously aware of the positive

effects that self-affirmation is designed to achieve (Sherman et al., 2009).
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Summary of Stereotype Threat Intervention Research

In summary, stereotype threat research has identified several methods of reducing
stereotype threat. Reducing stereotype relevance is perhaps the most researched and is effective
at reducing stereotype threat in laboratory settings. However, stereotype relevance reduction
techniques are unlikely to be effective in non-laboratory settings. In contrast, incremental theory,
misattribution, and self-affirmation interventions have been found to be effective in non-
laboratory settings, producing positive effects lasting up to three years. One question that
remains unanswered is whether mentoring interventions can reduce stereotype threat or if
mentoring interventions need to specifically address stereotype threat in order to reduce

stereotype threat.

Mentoring

Mentoring can be defined as a relationship between a more experienced individual (i.e.,
the mentor) and a less experienced individual (i.e., the protégé) in which the more experienced
individual helps develop the less experienced individual (Eby, 2010; Kram, 1985). Mentoring
relationships are often defined based on the presence of two types of behaviors, career
development and psychosocial support. Career development refers to behaviors geared towards
the advancement of the protégé, and consists of five dimensions, sponsorship, exposure,
coaching, protection, and challenging assignments (Eby, 2010; Kram, 1985; Noe, 1988a).
Sponsorship consists of nominating protégés for desirable projects and promotions. Exposure
consists of behaviors that increase the visibility of the protégé to organizational decision makers.

Coaching consists of providing protégés with feedback and strategies. Protection consists of
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protecting a protégé’s reputation from harm. Lastly, challenging assignments consists of
providing protégés with projects and tasks that contribute to their growth and demonstrate their
capabilities. Psychosocial support refers to behaviors designed to increase a protégé’s confidence
and identity, and consists of four dimensions, acceptance, counseling, friendship, and role
modeling (Eby, 2010; Kram, 1985; Noe, 1988a). Acceptance consists of providing protégés with
unconditional positive regard. Counseling consists of allowing protégés to openly discuss their
anxieties and fears. Friendship consists of interacting with protégés informally. Lastly, role
modeling consists of demonstrating appropriate values and behaviors. It is important to note that
mentoring relationships vary on the extent to which different mentoring behaviors are present.
Some mentors carry out all of the mentoring behaviors previously identified, whereas other
mentors may carry out only some of the previously identified mentoring functions (Ragins, 1997;
Ragins & Cotton, 1999). Additionally, the specific mentoring functions provided in any given
relationship may vary across time, depending on the needs of the protégé and capabilities of the

mentor.

Outcomes Associated with Mentoring

Research indicates that being mentored is associated with positive outcomes (Eby, 2010;
Greenhaus, 2003). Meta-analyses have found that being mentored is positively correlated with
job satisfaction, career satisfaction, organizational commitment, compensation, and promotions,
and negatively correlated with work stress and work-family conflict (Allen, Eby, Poteet, Lentz,
& Lima, 2004; Eby et al., in press; Kammeyer-Mueller & Judge, 2008; Underhill, 2006).

Although career development is proposed to be more strongly related to objective outcomes such
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as compensation and promotions, and psychosocial support is proposed to be more strongly
related to subjective outcomes such as job and career satisfaction, Allen et al. (2004) found that
both types of mentoring behaviors yielded comparable effects on objective and subjective
outcomes. A meta-analysis by Eby, Allen, Evans, Ng, and DuBois (2008) examined the
effectiveness of faculty-student mentoring relationships and found that academic mentoring is
positively correlated with academic performance, satisfaction, and motivation, and negatively
correlated with withdrawal. Similarly, Eby et al. (2013) found that protégé’s perceptions of
psychosocial support and career development are positively correlated with satisfaction, sense of
belonging, and socialization/learning, and negatively correlated with intentions to turnover.
Furthermore, career development was also positively correlated with perceptions of career
success and compensation, whereas psychosocial support was also positively correlated with
self-efficacy. Thus, it appears that mentoring relationships are associated with several positive
outcomes.

Although mentoring relationships are assumed to primarily benefit protégés, mentors also
receive benefits from participating in mentoring relationships. However, given that mentoring
relationships are geared towards developing protégés, most research has focused on the benefits
protégés receive from mentoring and relatively less research has focused on the benefits mentors
receive from mentoring (Allen, Eby, O’Brien, & Lentz, 2008; Eby, 2010; Ragins, 1997). For
instance, Allen et al.’s (2008) review of 207 studies found that 80.2% of the studies focused on
protégés, whereas only 30.9% focused on mentors. Despite the relative lack of research on the
mentor’s perspective, the reciprocal nature of mentoring relationships makes it likely mentors

benefit as well (Jacobi, 1991). For instance, being a mentor has been found to be related to
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positive work attitudes, personal satisfaction, and recognition from others (Allen, Poteet, &
Burroughs, 1997; Eby, 2010; Ragins, 1997). Additionally, mentors may gain knowledge from
their protégés and can leverage their protégés’ skills to remain up to date (Allen & Eby, 2003;
Eby, 2010; Ragins, 1997). Mentors may also get a sense of personal fulfillment from helping
develop another person. Despite initial findings suggesting that mentors benefit from mentoring
relationships, this body of literature remains relatively sparse. This lack of research on mentor
benefits has led several researchers to call for more research to examine the mentor’s perspective
(Allen & Eby, 2003; Eby, 2010; Ragins, 1997).

A notable limitation of mentoring research is that the majority of mentoring studies have
been correlational studies. For instance, Allen et al.’s (2008) review of 207 mentoring studies
found 149 correlational studies, but only 9 experimental/quasi-experimental studies. Similarly,
Underhill’s (2006) review of 106 mentoring studies found only 3 experimental studies, whereas
Eby et al.’s (2013) meta-analysis of 165 studies included no experimental studies. The
overreliance on correlational studies makes causal inferences regarding the relationship between
mentoring and outcomes ambiguous. For instance, if high performing protégés are selected to be
mentored and low performing employees are not selected to be mentored, the correlation
between mentoring and promotions may be due to performance, not mentoring (Chao, Waltz, &
Gardner, 1992). These limitations have led several researchers to call for more
experimental/quasi-experimental studies (Allen et al., 2008; Allen et al., 2004; Jacobi, 1991;
Ragins, 1997; Scandura, 1992).

Although mentoring has been found to be related to many positive outcomes, the

relationship between mentoring and stereotype threat reduction remains unclear. Some have
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proposed that receiving mentoring can reduce the effects of stereotype threat (Logel et al., 2011;
C. Steele et al., 2002). However, only one study has examined the relationship between being
mentored and stereotype threat reduction (Good et al., 2003). As discussed previously, Good et
al. (2003) paired middle school students with mentors who advocated one of four messages.
Female middle school students who were paired with mentors that discussed the incremental
nature of intelligence, the difficulty of transitioning into middle school, or both the incremental
nature of intelligence and the difficulty of transitioning into middle school performed better on a
standardized math test than female protégés who were paired with mentors who emphasized
dangers of drug use. In terms of the act of being a mentor and stereotype threat reduction,
Aronson et al.’s (2002) study remains the only study that has examined the relationship between
being a mentor and stereotype threat reduction. In Aronson et al.’s study, African American
mentors who were instructed to advocate the incremental nature of intelligence to fictitious at-
risk middle school students had higher identification with academics and GPAs following the
intervention than African American mentors who were instructed to advocate the existence of
multiple intelligences to fictitious at-risk middle school students and African American
participants who did not act as mentors. Although preliminary, the results of these two studies
suggests that stereotype threat reduction only occurs when mentoring relationships specifically
address issues related to stereotype threat.

It remains unclear if similar mentoring interventions will be effective for women
majoring in STEM fields. Unlike female middle school students who face fairly standardized
course curriculums and African American college students who contend with negative

stereotypes regarding their intellectual abilities in almost all academic domains, female college
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students have positive alternatives readily available. In other words, female middle school
students realize they have little choice in the courses they take and African American college
students know they will be negatively stereotyped in most academic domains they pursue.
Consequently, both groups may try to make the best of the situation they are in. Female STEM
majors, however, can avoid dealing with the stressors of science and math domains by switching
into verbal or people-oriented domains, domains in which they do not have to deal with chilly
classrooms and underrepresentation. Thus, given that female STEM majors have a positive
alternative readily available, it is imperative to determine if a mentoring intervention can reduce
the effects of stereotype threat among female STEM majors.

Additionally, it is unclear what effect the previously discussed stereotype threat
mentoring interventions have on a person’s interest in and intentions to remain in a given field.
The primary outcome in both Aronson et al.’s (2002) and Good et al.’s (2003) studies was
performance. Although performance is important in deciding which fields to major and remain
in, it is not the only factor. It is conceivable that some people may perform well but decide to
switch into other fields to avoid dealing with the pressures of being negatively stereotyped.
Furthermore, given that gender differences in interests and intentions tend to be larger than
gender differences in standardized math test performance, the effects of stereotype threat on
interests may play a larger role in female underrepresentation in STEM fields than the effects of

stereotype threat on performance.
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Formal vs. Informal Mentoring

The relationship between mentoring relationships and positive outcomes has led some to
advocate the use of formal mentoring programs. Most mentoring research has focused on
informal mentoring relationships, which develop without outside assistance and are based on
mutual attraction and shared interests (Eby, 2010). Conversely, formal mentoring relationships
are often developed by a third party that pairs a mentor with a protégé (Eby, 2010). In addition to
differences in how they are developed, formal and informal mentoring relationships have been
found to differ in how long they last. Formal mentoring relationships tend to last six months to a
year, whereas informal mentoring relationships tend to last three to six years (Kram, 1985;
Ragins & Cotton, 1999). Formal mentoring programs are often instituted by organizations in an
attempt to replicate the positive outcomes associated with informal mentoring and have been
proposed as a means of proving mentors to groups of people who face difficulty finding mentors.
Given that formal mentoring programs are becoming increasingly popular, one question that
needs to be answered is whether formal mentoring programs yield similar or different outcomes
from informal mentoring programs.

In terms of effectiveness, research has found that informal mentoring relationships tend
to result in more beneficial outcomes to protégés than formal mentoring relationships (Allen,
Day, & Lentz, 2005; Chao et al., 1992; Eby, 2010; Eby et al., 2013; Ragins & Cotton, 1999;
Scandura & Williams, 2001; Underhill, 2006). For instance, in an early study examining the
relationship between relationship formality and protégé outcomes, Chao et al. (1992) found that
protégés in informal mentoring relationships reported higher salaries and receiving more career

development than protégés in formal mentoring relationships. Whereas protégés in informal
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mentoring relationships reported higher organizational socialization, job satisfaction, and salaries
than non-mentored individuals, protégés in formal mentoring relationships only reported higher
organizational socialization than non-mentored individuals. Similarly, Ragins and Cotton (1999)
found that protégés in informal mentoring relationships reported receiving more career
development and psychosocial support, having higher salaries, and being more satisfied with
their mentors than protégés in formal mentoring relationships. Eby et al.’s (2013) meta-analysis
of 14 studies examining the relationship between relationship formality found consistent but
small effects favoring informal mentoring relationships. Across these 14 studies, protégés
perceived receiving more psychosocial support and career development in informal mentoring
relationships than formal mentoring relationships. Taken together, these results suggest that
informal mentoring relationships are more effective than formal mentoring relationships.
Despite findings suggesting that formal mentoring relationships may be less effective
than informal mentoring relationships, the present study will focus on formal mentoring
relationships for a variety of reasons. First, receiving formal mentoring may be better than
receiving no mentoring. Second, it is easier to manipulate conditions in a formal mentoring
relationship than in informal mentoring relationships that naturally develop. Third, it is unlikely
that informal mentoring relationships will spontaneously address the specific topics that the
present study’s stereotype threat reduction mentoring program will address. In order to address
the effectiveness of integrating stereotype threat interventions with mentoring, it is necessary to
formalize the stereotype threat interventions into the mentoring program itself. Such a feat may

be difficult to accomplish in informal mentoring relationships.
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Peer-Mentoring

The majority of mentoring research has examined hierarchical and supervisory mentoring
relationships. Hierarchical mentoring relationships are characterized by mentors being several
levels above the protégé (Eby, 2010). Conversely, supervisory mentoring relationships occur
when a supervisor takes a special interest in a subordinate that goes beyond his or her official
supervisory responsibilities (Eby, 2010). A common theme across both types of mentoring
relationships is that the mentor does not have the same status as their protégé.

Recent research has begun examining the effectiveness of peer-mentoring. Peer-
mentoring can be defined as a mentoring relationship that occurs been two people with similar
status and experience within an organization (Eby, 2010). Studies examining the effectiveness of
peer mentoring have found that peer mentoring is positively correlated with socialization into a
university setting, satisfaction with one’s university, and coping with stress (Allen, McManus, &
Russell, 1999; Sanchez, Bauer, & Paronto, 2006). One potential advantage of peer-mentoring is
that protégés likely perceive peer mentors as more similar to themselves than hierarchical
mentors. Another advantage of peer-mentoring is that in certain settings, such as a university
setting, there are likely more peers available to serve as mentors than higher-level employees.

For these reasons, peer-mentors will be used in the present study.

E-Mentoring

Research has also begun to examine the effectiveness of electronic mentoring (i.e., e-
mentoring). Electronic mentoring consists of a mentor providing career development and

psychosocial support primarily through computer-mediated technologies such as email and
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instant messaging (Eby, 2010; Smith-Jentsch, Scielzo, Yarbrough, & Rosopa, 2008). Ensher,
Heun, and Blanchard (2003) have noted that electronic mentoring relationships can vary on the
degree to which they are computer-mediated. For instance, some mentoring relationships may
take place entirely online via email, chat-rooms, and instant messaging, whereas other mentoring
relationships may consist of varying levels of face-to-face interactions that are supplemented by
email, chat-rooms, and instant messaging. Ensher et al. (2003) highlighted several potential
benefits of electronic mentoring such as reduced costs and decreased emphasis on demographics,
as well as having access to a larger and more diverse pool of potential mentors. Despite these
benefits, Ensher et al. (2003) identified unique challenges associated with electronic mentoring
such as an increased risk of miscommunication, higher written and technical skill requirements
for protégés and mentors, and concerns regarding privacy and confidentiality. Given that
electronic mentoring is associated with unique benefits and challenges, it is important for
research to determine if electronic mentoring yields similar, better, or worse outcomes than face-
to-face mentoring.

Smith-Jentsch et al.’s (2008) study was one of the first studies to directly compare the
effectiveness of electronic mentoring to face-to-face mentoring. In Smith-Jentsch et al.’s study,
upper-level biology students were asked to mentor freshmen in biology classes. Protégés were
randomly assigned to mentors, and each mentor had one face-to-face protégé and one online
protégé. Compared to face-to-face mentors, electronic mentors made fewer psychosocial and
career development statements. Additionally, protégés in the electronic mentoring condition
perceived receiving less psychosocial support than protégés in the face-to-face mentoring

condition. Although these results appear to indicate that electronic mentoring may be less
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effective than face-to-face mentoring, the interaction between the gender of the mentor and
mentoring functions provided indicates that electronic mentoring may be just as effective as
face-to-face mentoring when the mentor is female. For instance, protégés with female mentors
reported similar levels of psychosocial support, career development, and self-efficacy, regardless
if mentoring was carried out electronically or face-to-face. However, protégés with male mentors
reported receiving less psychosocial support and career development, and reported lower self-
efficacy in the electronic mentoring compared to the face-to-face condition. These findings
suggest that females may be more effective e-mentors than males. However, given that few
studies have examined the relationship between gender and e-mentoring, it remains to be
determine if women are more effective e-mentors than men.

The effectiveness of e-mentoring has also been explored in studies examining the
effectiveness of MentorNet. MentorNet is an electronic mentoring program in which a STEM
student is matched with a STEM professional. It was originally created to help improve the
retention of female STEM majors by pairing women with STEM mentors. As part of the
MentorNet program, mentors and protégés exchange emails over the course of eight months.
Although MentorNet was originally designed to help women in STEM find mentors, men are
also allowed to participate in MentorNet. Initial evaluation of the effectiveness of MentorNet
appears to indicate that is associated with beneficial outcomes (MentorNet, 2007). For instance,
over 65% of protégés felt that MentorNet was a good use of their time, over 60% of protégés
regarded their mentoring relationship as successful or highly successful, and 60% of protégés
recommended MentorNet to a friend. Additionally, over 50% of protégés reported that they were

more confident that they could succeed in their field and more motivated to succeed in their field
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because of MentorNet. In terms of retention, 95% of the protégés in the 1998-1999 cohort
remained in STEM fields one year after participating in MentorNet, and 91% of those protégés
remained in STEM fields three years later. MentorNet also appears to result in positive outcomes
for mentors as well with over 70% of mentors indicating that they felt like they helped the next

generation.

Mentoring Women

Many have proposed that mentoring relationships may help address female
underrepresentation in STEM fields. For instance, Seymour and Hewitt (Seymour, 1995;
Seymour & Hewitt, 1997) propose that female undergraduates majoring in STEM would benefit
from the guidance and support of upper-level female STEM majors who have successfully
survived the masculine culture of STEM fields. They further argue that without a support
network, it is easy for females majoring in STEM fields to attribute their struggles to personal
deficits and assume that they are the only ones struggling. By learning about other people who
struggle in STEM courses, female STEM majors can attribute their difficulties to the inherent
difficulty of STEM courses, not their lack of ability. In essence, female mentors may be helpful
because they can help their protégés understand that their struggles are normal and can provide
strategies and techniques to help overcome the challenges of STEM courses.

Despite the potential benefits of having a mentor, women in STEM fields face obstacles
in developing meaningful mentoring relationships. The first challenge women face is finding a
mentor. Research indicates that women face more difficulty than men finding mentors (Fassinger

& Asay, 2006; Ragins & Cotton, 1991, 1996). Given that men tend to occupy more senior-level
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positions across several domains, women who are able to find mentors are more likely to be in
cross-gender mentoring relationships than men (Eby, 2010; Ragins & Cotton, 1991, 1996).
Unfortunately, there are several challenges associated with cross-gender mentoring relationships
such as increased risk of stereotyping, attributions of incompetence, negative visibility,
interpersonal discomfort, and rumors of sexual involvement (Noe, 1988b; Ragins, 1997).
Furthermore, Eby’s (2010) review concluded that cross-gender and cross-race mentoring
relationships tend to be more superficial and less satisfying than same-gender and same-race
mentoring relationships.

Although cross-gender mentoring relationships are theorized to be less effective than
same-gender mentoring relationships, existing empirical research examining the effects of
gender similarity on protégés’ reports of mentoring outcomes have produced inconclusive
results. For instance, Ragins and Cotton (1999) found no differences in protégés’ reports of
mentoring functions received (i.e., career development and psychosocial support) across
different gender combinations (i.e., male mentors with female protégés, female mentors with
female protégés, male mentors with male protégés, and female mentors with male protégés).
However, protégés with a history of male mentors reported higher compensation than protégés
with a history of female mentors. Other researchers have also found no association between
gender similarity and protégés’ reports of mentoring functions received (Lankau, Riordan, &
Thomas, 2005; Scandura & Ragins, 1993).

In terms of women majoring in STEM fields, a study by Blake-Beard, Bayne, Crosby,
and Muller (2011) found that female STEM students placed greater importance in having a

same-gender mentor than male STEM students. Additionally, STEM students in same-gender
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mentoring relationships reported receiving more psychosocial support and career development
than STEM students in cross-gender mentoring relationships. Although gender matching was
associated with perceiving more psychosocial support and career development, it was unrelated
to protégés’ grades, career-efficacy, or sense of belonging.

Existing empirical research examining the effects of gender similarity on mentors’
reports of mentoring outcomes have also produced inconclusive results. For instance, Allen and
Eby’s (2003) study of mentors found no relationship between gender similarity and mentors’
evaluations of relationship quality and learning. Lankau, et al. (2005) on the other hand found
that mentors in same-gender relationships liked their protégés more and reported providing more
role modeling than mentors in different-gender relationships. Another study by Allen and Eby
(2004) found that mentors in same-gender and cross-gender mentoring relationships did not
differ in their reported amount of psychosocial and career development provided. Although there
was no difference in the reported psychosocial and career development provided across same-
gender and cross-gender mentoring relationships, female mentors reported providing more
psychosocial support than male mentors, whereas male mentors reported providing more career
development than female mentors. Additionally, mentors in both same-gender and cross-gender
mentoring relationships reported providing more psychosocial support to female protégés. This
finding was further qualified by a significant interaction between mentor gender and protégé
gender, with male mentors not differing in the amount of reported psychosocial support they
provided to male and female protégés, and female mentors reporting they provided more

psychosocial supported to female protégés than male protégés.
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In an attempt to reconcile these inconsistent findings, O’Brien, Biga, Kessler, and Allen’s
(2010) conducted a meta-analysis on the effects of gender in mentoring relationships. They
found small but consistent differences associated with gender differences in mentoring
relationships. For instance, O’Brien et al. found that female protégés report receiving more
psychosocial support than male protégés, whereas no gender differences emerged in female and
male protégés reports of the amount of career development received. Gender differences were
also found in mentors’ reports of mentoring functions provided with male mentors reporting they
provide more career development than female mentors and female mentors reporting they
provide more psychosocial support than male mentors. However, a more recent meta-analysis by
Eby et al. (2013) found no relationship between protégé and mentor gender and protégés’
perceptions of psychosocial and career development received. It should also be noted that
although the gender differences found in O’Brien et al.’s (2010) meta-analysis were significant,
the correlations were small, with the largest correlation equaling .06. Taken together, these meta-
analyses suggest that there may be no differences in the mentoring behaviors of male and female
mentors.

Despite finding no relationship between gender and mentoring behaviors, the gender of
mentors may play a role in stereotype threat reduction. Unfortunately, no study has examined the
relationship between mentor gender and stereotype threat reduction. Although research has not
examined the effects of mentor gender on stereotype threat reduction, research has examined the
relationship between having a same-gender role model and stereotype threat reduction. A series
of studies by Marx and Roman (2002) revealed that presenting women with a successful female

role model in the domain of math reduced the negative effects of stereotype threat on math test
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performance. In their first study, male and female participants were placed in either a male or
female experimenter condition. In both conditions, the competence of the experimenter was
established by having the experimenter state that he or she developed the math test used in the
study and would be providing participants feedback regarding their performance. Female
participants who were in the competent male experimenter condition underperformed compared
to male participants. However, female participants who were in the competent female
experimenter condition performed as well as male participants. Follow-up studies by Marx and
Roman found that the competent role model did not even have to be present in the testing context
to reduce the effects of stereotype threat. Simply learning about a female who excelled in math
was enough to prevent women from underperforming compared to women who learned about a
male who excelled in math.

Other studies have also found that exposure to competent role models buffers people
against the effects of stereotype threat. For instance, Good et al. (2010) found that seeing female
scientists in chemistry textbooks helps females overcome the effects of stereotype threat on
chemistry test performance. In this study, high school students were given a three page excerpt
regarding chemical reactions and equations. Each page had an image of a scientist. In one
condition, all three images were of male scientists. In another condition, all three images were of
female scientists. Females who saw the three male scientists underperformed on a chemistry
comprehension test compared to females who saw the three female scientists. Similarly, other
studies have found that learning about competent women in negatively stereotyped domains
protects women against the effects of stereotype threat on math test performance (Mclntyre,

Lord, Gresky, Ten Eyck, Jay Frye, & Bond, 2005; MclIntyre et al., 2003; Mclntyre, Paulson,
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Taylor, Morin, & Lord, 2011). In addition to improving the test performance of women in math,
the presence of competent ingroup role models has also been found to be an effective means of
reducing stereotype threat among African Americans taking intelligence tests (Marx & Goff,
2005). These findings suggest that being aware of members of one’s social group who are
successful in a negatively stereotyped domain is enough to reduce the effects of stereotype
threat.

Competent role models have also been shown to be an effective way of reducing the
effects of stereotype threat on interests. For instance, Stout et al. (2011) had female undergrads
majoring in engineering read either five biographies of female engineers, five biographies of
male engineers, or five descriptions of engineering inventions. Women who read about the
female engineers had more positive implicit attitudes toward math and implicit identification
with math than women who read about the male engineers or engineering inventions.
Additionally, the more women identified with the female engineers, the greater their intention to
pursue an engineering career.

Although the relationship between role model gender similarity and stereotype threat
reduction suggests that female mentors may be more effective than male mentors in reducing
stereotype threat among female STEM protégés, it is conceivable that male mentors may be as
effective as female mentors in reducing stereotype threat among female STEM majors. For
instance, a male mentor who conveys that he struggled through his early STEM courses and
achieved success because of hard work may reduce stereotype threat to a greater degree than a
female mentor who conveys the same message because he is in the majority group. In other

words, if men struggle as well, it is not an inherent deficiency in women that causes them to
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struggle in STEM courses. This in turn will help female protégés to attribute their anxiety to
external factors (e.g., the difficulty of STEM courses) instead of internal factors (e.g., lack of
ability). Female protégés may not necessarily make these conclusions if they have female
mentors because it is still a possibility that the struggles of their female mentors were due to the
inherent inability of women to do math and science. Thus, male mentors may be as effective as
female mentors in reducing stereotype threat if they acknowledge the difficulty of STEM courses
and the importance of hard work in achieving success.

Supporting this line of reasoning, the attributions of success associated with a role model
have been found to be more important than the gender of the role model in reducing stereotype
threat. For instance, Bages and Martinot (2011) exposed participants to role models who
achieved success either through hard work or innate talent. Similar to other stereotype threat
studies, females underperformed on a math test compared to males when they were exposed to
male role models but performed the same as males when they were exposed to female role
models. However, the main effect of role model gender was moderated by the attributions of
success associated with the role model. When presented role models who were successful
because of innate talent, females participants underperformed on a math test when the role model
was male compared to when the role model was female. However, when presented role models
who were successful because of hard work, female participants performed the same on the math
test, regardless if the role model was male or female. These findings suggest that male and
female role models may be equally effective if their success is attributed to hard work, a

hallmark of an incremental theory of ability.
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An Integrated Stereotype Threat Intervention

The present study will combine the previously discussed self-theories, misattribution, and
self-affirmation interventions into an integrated stereotype threat reduction intervention. The
incremental and misattribution components of the integrated intervention will be similar to the
ones used by Good et al. (2003). The misattribution intervention will consist of prompting
participants to discuss the difficulty of adjusting to college and STEM-related courses in attempt
to get participants to misattribute their anxiety to external factors. The incremental intervention
will consist of prompting participants to discuss how intelligence can be increased through hard
work. The self-affirmation exercise will be similar to self-affirmation exercises used in other
studies (Cohen et al., 2006; Cohen et al., 2009; Creswell et al., 2006; Martens et al., 2006;
Miyake et al., 2010). Specifically, participants will be asked to indicate their most important
values and to discuss their top ranked value.

One question that emerges is why an integrated stereotype threat intervention is needed.
After all, the interventions previously discussed were found to be effective individually.
Furthermore, Good et al. (2003) found no difference in the standardized math test performance
of female middle school students in the incremental, misattribution, and integrated interventions.
Good et al.’s finding on the surface suggests that there may be nothing to be gained from
integrated different stereotype threat interventions together. However, one should be cautious to
conclude that an integrated stereotype threat intervention is no more effective than a single
method stereotype threat intervention. After all, Good et al.’s (2003) study remains the only
study that has compared the effectiveness of different stereotype threat interventions. It is

difficult to make definitive conclusions based on the results of one study. It may have been the
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case that the lack of performance difference between the conditions occurred because of a ceiling
effect. In other words, the test may have been insensitive to actual performance differences
between females in the different interventions.

Furthermore, the value of an integrated intervention may be more pronounced on non-
performance outcomes. The majority of stereotype threat intervention studies have only
examined performance outcomes (Ben-Zeev et al., 2005; Cohen et al., 2006; Cohen et al., 2009;
Good et al., 2003; Martens et al., 2006; Miyake et al., 2010). Only a small handful of
intervention studies included non-performance outcomes (Aronson et al., 2002; Walton &
Cohen, 2007, 2011). Of the studies that examined non-performance outcomes, they have only
utilized a single stereotype threat intervention. It may be the case that an integrated stereotype
threat intervention yields additive effects on non-performance outcomes (e.g., sense of
belonging, interest in pursuing STEM major).

An integrated stereotype threat intervention may be more effective than any individual
intervention because it can target multiple points in the stereotype threat process. For example,
Cohen, Purdie-Vaughns, and Garcia (2011) propose that misattribution interventions can help
prevent stereotype threat from occurring, whereas self-affirmation interventions can help people
experiencing stereotype threat to cope with it. By utilizing both interventions, one can both
prevent stereotype threat from occurring and treat those who are experiencing stereotype threat.
Although misattribution interventions are proposed to prevent stereotype threat from occurring, it
is also conceivable that misattribution interventions help minimize the effects of stereotype threat

once it occurs by reducing arousal. By targeting multiple points in the stereotype threat process,
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the overall effectiveness of the intervention should be increased because there are multiple
redundancies to compensate for potential breaches.

An integrated stereotype threat intervention may also be more desirable for pragmatic
reasons. Given that mentors and protégés in the present study will be interacting with each other
for three consecutive weeks, undertaking the same activity each week (e.g., discussing the
malleability of intelligence) may lead to boredom and disengagement, which may increase the
risk of attrition. Thus, to keep participants engaged, they will undertake different activities and
discussions each week.

In conclusion, the present study will integrate the incremental theory, arousal
misattribution, and self-affirmation interventions used in other stereotype threat studies into a
three week mentoring program. Each week, mentors and protégés will participate in different
exercises based on the previously mentioned stereotype threat interventions. During the first
week, mentors and protégés will complete a self-affirmation exercise. The self-affirmation
exercise will be framed as an icebreaker to help mentors and protégés get to know each other
better. Mentors and protégés will be instructed to identify their most important values and write
about their highest ranked value. Afterwards mentors and protégés will be encouraged to discuss
their responses. The act of discussing their most important values should reinforce the self-
affirmation exercise and help mentors and protégés get to know each other better. During the
second week, mentors and protégés will be encouraged to discuss the difficulty adjusting to
college and STEM courses. By discussing how many students struggle initially in college and
STEM courses, mentors should be able to help their protégés to attribute their anxiety to non-trait

factors by getting their protégés to realize that they are not the only ones struggling. In essence,
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college and STEM courses may be inherently difficult. During the third week, mentors and
protégés will be encouraged to discuss the malleability of intelligence. The act of encouraging
their protégés to attribute anxiety to external sources and to adopt an incremental theory of
intelligence should result in mentors changing their own attitudes and beliefs via self-persuasion
processes. Protégés may also change their attitudes and beliefs via self-persuasion processes
because mentors will be encouraged to get their protégés to discuss specific times in which they

developed their abilities and experienced difficult circumstances.

Hypotheses

The present study randomly assigned participants to a stereotype threat reduction
mentoring condition, an academic mentoring condition, or a non-academic mentoring condition.
All three conditions were framed as a mentoring program designed to help freshmen transition
into college. Female freshmen and sophomores who intended to major in STEM fields were
recruited to participate as protégés and upper-level male and female STEM majors were
recruited to serve as mentors. Participants were unaware that the true purpose of the study was to
examine the effectiveness of mentoring at reducing stereotype threat and increasing female
retention in STEM fields. The stereotype threat mentoring reduction condition was structured
such that mentors and protégés engaged in activities and discussions designed to buffer people
against the effects of stereotype threat (i.e., self-affirmation, incremental theories of intelligence,
and misattribution). The academic mentoring condition was structured such that mentors and
protégés engaged in discussions regarding academic-related topics such as goals for the

semester, building relationships with faculty advisors, and things to do to be competitive for
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graduate school. The non-academic mentoring condition was structured such that mentors and
protégés engaged in discussions regarding non-academic topics such as life goals, maintaining
relationships with friends and family, and extra-curricular activities. The academic and non-
academic mentoring conditions were designed to serve as control conditions and were used to
determine if receiving mentoring in and of itself is enough to reduce stereotype threat. If the
academic and non-academic mentoring conditions reduced stereotype threat to the same degree
as the stereotype threat mentoring reduction condition, it would show that other interventions
may not be necessary to reduce stereotype threat if one has a good mentor. However, if the
stereotype threat mentoring reduction condition resulted in greater stereotype threat reduction, it
would help show that having other interventions besides mentoring may be necessary to achieve
the greatest stereotype threat reduction.

Prior stereotype threat studies have not examined the relationship between stereotype
threat and psychosocial support and career development. Neither Aronson et al. (2002) or Good
et al. (2003) measured psychosocial support or career development in their studies. Given that
the focus of career development is the advancement of the protéggé, it is unclear if receiving
career development would reduce feelings of stereotype threat. For instance, being sponsored for
desirable projects and being introduced to key decision makers may not necessarily reduce a
person’s fears that he or she may confirm a negative stereotype. However, it is conceivable that
receiving career development may reduce stereotype threat if the protégé perceives the career
development provided by their mentor as a sign that the mentor believes in him or her.
Additionally, prior research has found that perceived career development is positively correlated

with sense of belonging and negatively correlated with strain (Eby et al., 2013). These findings
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suggest that receiving career development can minimize the effects of stereotype threat by
bolstering a person’s sense of belonging and reducing the strain he or she experiences. Given that
no prior study has examined the relationship between career development and stereotype threat,
the present study explored such a relationship as a research question.

Research question 1. s career development related to stereotype threat?

Similar to the relationship between career development and stereotype threat, the
relationship between psychosocial support and stereotype threat reduction remains unexplored.
Much like research on career development, prior research has found that perceived psychosocial
support is positively correlated with sense of belonging and negatively correlated with strain
(Eby et al., 2013). These findings also suggest that receiving psychosocial support can minimize
the effects of stereotype threat by bolstering a person’s sense of belonging and reducing the
strain he or she experiences. However, given that no prior study has examined the relationship
between psychosocial support and stereotype threat, the present study explored such a
relationship as a research question.

Research question 2. Is psychosocial support related to stereotype threat?

Given that academic and non-academic mentoring conditions may or may not discuss
things related to stereotype threat reduction, it is likely that the stereotype threat reduction
mentoring condition would result in greater stereotype threat reduction. Both female mentors and
protégés were expected to benefit from the stereotype threat mentoring condition because they
were prompted to discuss their self-affirmation responses, the incremental nature of intelligence,
and external factors related to the difficulty of STEM courses. Consequently, the stereotype

threat reduction mentoring condition was expected to reduce stereotype threat for both female
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mentors and protégés. Male mentors were not expected to experience stereotype threat reduction
because they do not contend with negative stereotypes in STEM fields. Stereotype threat
reduction in turn should result in better performance on a standardized math test and higher
intentions to remain in STEM fields. Furthermore, given that the stereotype threat mentoring
program targets the mediators of stereotype threat, women in the stereotype threat mentoring
condition should report less performance-avoidance goals and worry while taking a standardized
math test, as well as a greater sense of belonging to STEM fields than women in the academic
mentoring and non-academic mentoring conditions. Furthermore, performance-avoidance goals
and worry were expected to mediate the effects of stereotype threat on performance and sense of
belonging was expected to mediate the effects of stereotype threat on intentions. Additionally,
participants in the stereotype threat mentoring condition should report having a more incremental
view of intelligence than participants in the academic and non-academic mentoring conditions.
Additionally, the present study examined if female protégés experienced less stereotype
threat when paired with female mentors, as opposed to male mentors. It is important to determine
what effect mentor gender has on stereotype threat reduction because of the implications towards
designing STEM mentoring programs. For instance, if stereotype threat reduction only occurs
when female protégés are paired with female mentors, such a finding would suggests that
mentoring interventions may not be a practical solution for stereotype threat reduction because of
the limited number of available female mentors. However, if male mentors can be just as
effective as female mentors in reducing stereotype threat, the viability of mentoring interventions
is increased substantially because of the larger pool of available male mentors. It is conceivable

that female protégés will be more comfortable discussing their experiences related to stereotype

103



threat with female mentors than male mentors. However, it is also conceivable that male mentors
will be able to reduce stereotype threat by demonstrating that they also experience frustration,
stress, and anxiety in STEM courses. Prior stereotype threat studies have found that exposure to
female role models buffers women against the effects of stereotype threat (Marx & Roman,
2002). However, more recent research suggests that the message a role model sends is more
important than the gender of the role model. For instance, Bages and Martinot’s (2011) study
suggests that the attributions of success associated with a role model is more important than the
gender of the role model in reducing stereotype threat. In other words, male and female mentors
may be equally effective at reducing stereotype threat if they utilize strategies and techniques
that have been found to reduce stereotype threat (e.g., attributing anxiety to external factors,
encouraging an incremental theory of intelligence). Given that the stereotype threat reduction
mentoring condition utilized interventions that have been found to reduce stereotype threat, the
gender of the mentor may not matter in stereotype threat reduction mentoring condition. In other
words, male and female mentors in the stereotype threat mentoring condition may be equally
effective at reducing protégés’ feelings of stereotype threat. However, in the academic and non-
academic mentoring conditions, the absence of interventions that have been found to reduce
stereotype threat may result in mentor gender playing a more prominent role in stereotype threat
reduction. Consequently, female mentors may be more effective than male mentors at reducing
protégés’ feelings of stereotype threat in the academic and non-academic mentoring conditions.
Thus, mentor gender and mentoring condition were predicted to interact in such a way that male
and female mentors were expected to be equally effective at reducing protégés’ feelings of

stereotype threat in the stereotype threat reduction mentoring condition, whereas female mentors
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were expected to be more effective than male mentors at reducing protégés’ feelings of
stereotype threat in the academic and non-academic mentoring conditions. For a breakdown of
the present study’s hypotheses, refer to Figure 2. Given the above arguments, the following

hypotheses will be tested:
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Figure 2: Graphical Representation of Hypothesized Relationships

Hypothesis 1a. Participants in the stereotype threat reduction mentoring condition were
expected to endorse an incremental theory of intelligence more than participants in the academic
and non-academic mentoring conditions.

Hypothesis 1b. Participants in the stereotype threat reduction mentoring condition were
expected to endorse an entity theory of intelligence less than participants in the academic and

non-academic mentoring conditions.
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Hypothesis 2a. Protégés and female mentors in the stereotype threat reduction mentoring
condition were expected to report experiencing less stereotype threat in their STEM classes than
protégés and female mentors in the academic and non-academic mentoring conditions.

Hypothesis 2b. Protégés with female mentors were expected to report experiencing less
stereotype threat in their STEM classes than protégés with male mentors in the academic and
non-academic mentoring conditions, whereas mentor gender was expected to have no effect on
protégés’ feelings of stereotype threat in their STEM classes in the stereotype threat reduction
mentoring condition.

Hypothesis 3a. Protégés and female mentors in the stereotype threat reduction mentoring
condition were expected to report greater intentions to remain in their major than protégés and
female mentors in the academic and non-academic mentoring conditions.

Hypothesis 3b. Protégés with female mentors were expected to report greater intentions
to remain in STEM than protégés with male mentors in the academic and non-academic
mentoring conditions, whereas mentor gender was expected to have no effect on protégés’
intentions to remain in STEM in the stereotype threat reduction mentoring condition.

Hypothesis 4. Sense of belonging was expected to mediate the effects of stereotype
threat on intentions such that higher stereotype threat is expected to predict lower sense of
belonging, which is expected to predict lower intentions to remain in STEM.

Hypothesis 5a. Protégés and female mentors in the stereotype threat mentoring condition
were expected to experience less stereotype threat while taking a standardized math test than

protégés and female mentors in the academic and non-academic mentoring conditions.
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Hypothesis 5b. Protégés with female mentors were expected to report experiencing less
stereotype threat while taking the math test than protégés with male mentors in the academic and
non-academic mentoring conditions, whereas mentor gender was expected to have no effect on
protégés’ feelings of stereotype threat during the math test in the stereotype threat reduction
mentoring condition.

Hypothesis 6a. Protégés and female mentors in the stereotype threat reduction mentoring
condition were expected to perform better on a standardized math test than protégés and female
mentors in the academic and non-academic mentoring conditions.

Hypothesis 6b. Protégés with female mentors were expected to perform better on a
standardized math test than protégés with male mentors in the academic and non-academic
mentoring conditions, whereas mentor gender was expected to have no effect on protégés’
performance on a standardized math test in the stereotype threat reduction mentoring condition.

Hypothesis 7a. Protégés and female mentors in the stereotype threat mentoring
intervention were expected to report less performance-avoidance goals during the test than
protégés and female mentors in the academic and non-academic mentoring conditions.

Hypothesis 7b. Protégés and female mentors in the stereotype threat mentoring
intervention were expected to report less worry during the test than protégés and female mentors
in the academic and non-academic mentoring conditions.

Hypothesis 7c. Performance-avoidance goals and worry were expected to mediate the
effects of stereotype threat on performance such that higher stereotype threat was expected to
predict higher performance-avoidance goals, which was expected to predict higher worry, which

was expected to predict lower performance.
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CHAPTER THREE: METHODS

Experimental Design

This study consisted of a 3 (Type of Mentoring: Stereotype Threat Reduction, Academic
Control, and Non-Academic control) x 2 (Gender Match: Male vs. Female Mentor) factorial
design. Mentors and protégés were randomly assigned to one of the three mentoring conditions.

Additionally, protégés were randomly assigned to either a male or female mentor.

Participants

Participants in this study were 247 undergraduates from the University of Central Florida,
resulting in a total of 137 mentor/protégé dyads. All dyads completed their online chat sessions.
However, 8 mentors and 6 protégés failed to attend the in-person debriefing session after the
completion of the online chat sessions.

A total of 110 participants agreed to mentor incoming science, technology, engineering,
and math students. There were 74 female and 36 male mentors. Ages ranged from 18 years to 35
years (M = 21.70, SD = 2.63). Approximately 38% identified as Caucasian, 21% identified as
Hispanic, 15% identified as Asian American, 14% identified as multi-racial, 10% identified as
African American, and 3% identified as other. A breakdown of the academic majors of mentors
can be found in Table 1. Due to a shortage of mentors, 19% of mentors mentored more than one
protégé. Seven male mentors and 24 female mentors were randomly assigned the non-academic
control condition, 15 male mentors and 25 female mentors were randomly assigned to the

academic control condition, and 14 male mentors and 25 female mentors were randomly
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assigned to the stereotype threat reduction condition. Of the 110 mentors, 13 participated for
course credit in their psychology courses.

A total of 137 female participants agreed to be mentored by an upper-level science,
technology, engineering, and math student. Ages ranged from 17 years to 20 years (M = 18.13,
SD = 0.69). Approximately 45% identified as Caucasian, 16% identified as African American,
12% identified as Hispanic, 10% identified as multi-racial, 7% identified as Asian American, 7%
identified as other, and 4% did not report their race. A breakdown of the academic majors of
protégés can be found in Table 1. Seven protégés were randomly assigned to male mentors in the
non-academic control condition, 24 protégés were randomly assigned to female mentors in the
non-academic control condition, 17 protégés were randomly assigned to male mentors in the
academic control condition, 36 protégés were randomly assigned to female mentors in the
academic control condition, 17 protégés were randomly assigned to male mentors in the
stereotype threat reduction condition, and 36 protégés were randomly assigned to female mentors
in the stereotype threat reduction condition. Of the 137 protégés, 126 participated for course

credit in their psychology courses.
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Table 1: Academic Majors of Mentors and Protégés

Major Number of Mentors Number of Protégés
Biology 49 18
Biomedical Sciences 18 48
Health Sciences 8 24
Mechanical Engineering 8 2
Electrical Engineering 4 2
Industrial Engineering 4 3
Civil Engineering 3 1
Chemistry 3 6
Nursing 3 19
Computer Science 2 2
Information Technology 2 2
Environmental Engineering 2 1
Forensic Science 1 2
Mathematics 1 2
Statistics 0 2
Aerospace Engineering 0 1
Physics 0 1
Environmental Engineering and Mathematics 1 0
Electrical Engineering and Computer Engineering 1 0
Civil and Environmental Engineering 0 1
Procedure

Participants were recruited via in-class announcements, mass emails, and flyers posted
around campus over two semesters. Protégés and mentors were first asked to complete a
protégé/mentor profile (see Appendix C) to determine their eligibility for the study. Upon
completion of the questionnaire, participants were scheduled to participate in an in-person
training session. During the in-person training session, participants completed measures of
anticipated career development, anticipated psychosocial support, sense of belonging, self-
theories, intentions of remaining in STEM, stereotype threat experienced in classes, and

demographics (see Appendix D). Upon completing these measures, participants were asked to
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complete a practice GRE Quantitative test. Prior to taking the test, participants were told the
following:

We ask that you take a brief test of mathematical ability. Mathematical ability has been

established as one of the strongest predictors of success in STEM fields. To help establish

the effectiveness of the mentoring intervention, it is important to measure the
mathematical ability of those participating in the program to help us determine that
successful outcomes are due to the mentoring program and not mathematical ability.

Consequently, we would like you to take a well-validated measure of mathematical ability

that can identify a person’s strengths and weaknesses in quantitative domains. You will

have 20 minutes to complete as many questions as you can.

Similar manipulations have induced stereotype threat in other studies (Johns et al., 2008;
Martens et al., 2006; Schimel et al., 2004). Participants were given 20 minutes to complete the
test. After completing the test, participants completed measures of stereotype threat, goal-
orientation, and state anxiety.

After completing the post-test measures, participants received a 30-minute orientation
detailing the rules of conduct of the mentoring program (e.g., no racially or sexually-offensive
comments, no discussion of illegal activity, etc.). In order to control for the amount of
communication between conditions, protégés and mentors were asked to communicate solely
through the e-mentoring system at designated times and to avoid communicating with each other

outside of their scheduled sessions.

111



Stereotype Threat Reduction

Prior to the first chat session, participants were emailed their partner’s profile and an
overview of the program. Additionally, participants were asked to complete a self-affirmation
exercise (see Appendix E) prior to the first chat session and to discuss their responses with their
partner. Mentors were asked to discuss their responses to the self-affirmation exercise and to get
their protégés to discuss their responses to the self-affirmation exercise in order to identify
shared values during the first chat session (see Appendix F). The self-affirmation exercise was
adapted from Cohen, Aronson, and Steele (2000) and Miyake et al. (2010). As part of the self-
affirmation exercise participants were asked to rank 15 values/personal characteristics (e.g.,
sense of humor, artistic skill) from most important (1) to least important (15). After ranking the
values/characteristics, participants were asked to describe in a few sentences why their highest
ranked value/characteristic was important to them and to write about a particular time it had a
meaningful impact on their lives (Cohen et al., 2000; Sherman, Nelson, & Steele, 2000.

For the second chat session, participants were prompted to discuss external factors related
to academic difficulties. Prior to the chat session, participants received a short electronic prompt
(see Appendix G) directing them to focus the chat session on addressing the difficulty of
transitioning to college and courses in one’s major. The prompt informed participants that many
students experience difficulty when they enter new educational situations (e.g., transitioning
from high school to college, transitioning from general education to courses in one’s major). The
prompt also highlighted how many students mistakenly conclude that they may not be capable of
succeeding in college or STEM fields, when in actuality they are capable of succeeding.

Additionally, participants were informed that many students do not realize that they are not the
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only ones experiencing these difficulties. Consequently, participants were encouraged to discuss
times when they had difficulty adjusting to college and/or their specific STEM major.

For the final chat session, participants were prompted to discuss the incremental nature
of intelligence. Prior to the chat session, participants received an electronic prompt (see
Appendix H) directing them to discuss how intelligence could be developed. The prompt
informed participants that many students believe that their intelligence is a fixed trait. In contrast
to the beliefs of many students, the prompt discussed how research has found that intelligence is
malleable and can be developed through hard work. Furthermore, the prompt discussed the
importance of getting students to adopt an incremental theory of intelligence in order to prevent
students from becoming discouraged when they experience setbacks. Participants were
encouraged to discuss things that they initially struggled with but learned to do well through

practice and hard work.

Academic Control

Similar to participants in the stereotype threat mentoring condition, participants in the
academic control condition chatted with each other for 30 minutes, once a week, for three
consecutive weeks. However, the chat sessions were focused on addressing general academic

issues (see Appendix I).

Non-Academic-Control

Participants in the non-academic control condition also chatted with each other for 30
minutes, once a week, for three consecutive weeks. However, the chat sessions were focused on

addressing general non-academic issues (see Appendix J).
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Post-Mentoring

Upon completion of the third mentoring session, mentors and protégés were asked to
complete an online post-mentoring survey containing measures of career development,
psychosocial support, sense of belonging, self-theories, intentions of remaining in STEM, and
stereotype threat experienced in classes. After completing these measures, participants were
scheduled for an in-person debriefing session. During the debriefing session, participants were
asked to take the same practice GRE Quantitative test they took during the pre-session.
Participants were given the same verbal instructions as they were given during the pre-session
and given 20 minutes to complete the test. After completing the test, participants completed
measures of stereotype threat, goal-orientation, and state anxiety. Upon completing these

measures, participants were thanked for their participation and debriefed.

Measures

Theories of Intelligence

Participants’ theories of intelligence were assessed by Dweck’s (1999) eight-item
Theories of Intelligence scale (see Appendix K). Four items assessed the degree to which
respondents endorse an entity theory of intelligence. A sample item is as follows: “you have a
certain amount of intelligence, and you can’t really do much to change it”. The items were
internally consistent during both pre- (a =.91) and post-mentoring (o = .91). Four items assessed
the degree to which respondents endorse an incremental theory of intelligence. A sample item is
as follows: “you can always substantially change how intelligent you are”. The items were

internally consistent during both pre- (« =.91) and post-mentoring (a = .91). Items were rated on
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a 5-point Likert scale that ranged from 1 (strongly disagree) to 5 (strongly agree). Higher scores

indicate greater endorsement of entity and/or incremental theories of intelligence.

Stereotype Threat Experienced in Classes

Spencer’s (1993) eight-item Stereotype Vulnerability Scale was used to assess the degree
to which participants experience stereotype threat in their STEM classes. Because the Stereotype
Vulnerability Scale was originally designed to assess stereotype threat during testing, it had to be
modified in order for it to assess the degree to which stereotype threat was experienced in STEM
classes (see Appendix L). Consequently, two items had to be altered. The item: “the
experimenters expected me to do poorly on the test because of my gender”, was altered to state:
“professors expect me to do poorly on tests in S.T.E.M. classes because of my gender”.
Similarly, the item: “the test may have been easier for people of my gender”, was altered to state:
“S.T.E.M. tests may be easier for people of my gender”. Items were rated on a 5-point Likert
scale that ranged from 1 (never) to 5 (almost always). Higher scores indicated greater perceived
stereotype threat. The internal consistency of Stereotype Vulnerability Scale was somewhat low
during both pre- (a = .54) and post-mentoring (a = .69). Analysis revealed that the second item,
“S.T.E.M. tests may be easier for people of my gender” had a negative item-total correlation
during pre-mentoring (r =-.21) and a low item-total correlation during post-mentoring (r = .05).
Because this item lowered internal consistency, it was excluded from further analyses. Deletion
of the item increased internal consistency during both pre- (a = .63) and post-mentoring (o =

74).
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Sense of Belonging

Participants’ sense of belonging was assessed by Good et al.’s (2012) Math Sense of
Belonging Scale. The items in the scale were altered to refer to sense of belonging in the STEM
community (see Appendix M) instead of sense of belonging in the math community. A sample
item is as follows: “I feel that I belong to the S.T.E.M community”. [tems were rated on a 5-
point Likert scale that ranged from 1 (strongly disagree) to 5 (strongly agree). Higher scores
indicated greater sense of belonging. The 28 items were internally consistent during both pre- (a

=.94) and post-mentoring (a = .94).

Intentions of Remaining In STEM

A variety of measures were used to assess participants’ intentions of remaining in STEM.
Two items adapted from Stout et al. (2011) assessed participants’ intentions to pursue a career in
their major. Participants were asked to indicate their agreement with the following statements: “I
will pursue graduate study in my major” and “I will pursue a professional job in my major™.
Participants’ intention to take future S.T.E.M. courses was assessed by the following item from
Good et al. (2012): “I will take S.T.E.M. classes in the future”. These 3 items were rated on a 5-
point Likert scale that ranged from 1 (not at all likely) to 5 (very likely). Participants were also
asked to respond to the following statement “What is the highest degree you plan on obtaining”.
Response options included 1 (associates degree), 2 (bachelor’s degree), 3 (master’s degree), 4
(doctoral degree), and 5 (other). Participants who choose other were excluded from further
analysis. Thirteen mentors and 16 protégés were excluded for selecting other or not responding

to the item. The items did not appear to be correlated enough to justify aggregation into a
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composite intention scale. Correlations between the items ranged from .05 to .41 on the pre-

measures and .05 to .48 on the post-measures.

Stereotype Threat during Testing

Participants’ feelings of stereotype threat while taking the math test was assessed by
Marx, Stapel, and Muller’s (2005) three-item scale (see Appendix N). The items were internally
consistent during both pre- (o = .83) and post-mentoring (o = .91). A sample item is as follows:
“I worry that if I perform poorly on this test, the experimenter will attribute my poor
performance to my gender”. Items were rated on a 5-point Likert scale that ranged from 1
(strongly disagree) to 5 (strongly agree). Higher scores indicated greater perceived stereotype

threat during the math test.

Performance-Avoidance Goals during Testing

Participants’ performance-avoidance goals during the math test was assessed with six-
items from Brodish’s (2007; Brodish & Devine, 2009) Achievement Goal Questionnaire (see
Appendix O). A sample item from the performance-avoidance goal scale is as follows: “my goal
is to avoid doing poorly on this test”. The items were internally consistent during both pre- (o =
.75) and post-mentoring (a = .83). Items were rated on a 5-point Likert scale that ranged from 1
(strongly disagree) to 5 (strongly agree). Higher scores indicate greater endorsement of

performance-avoidance goals.
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Worry during Testing
Participants’ worry was assessed by Morris et al.’s (1981) 5-item worry questionnaire
(see Appendix P). A sample item is as follows: “I feel that others will be disappointed in me”.
The items were internally consistent during both pre- (o = .83) and post-mentoring (a = .82).
Items were rated on a 5-point Likert scale that ranged from 1 (the statement does not describe my
present condition) to 5 (the statement describes my present condition very well). Higher scores

indicated greater worry.

Math Performance

Participants’ math performance was assessed by a 31-item quantitative test (see
Appendix Q) used by Mclntyre et al. (2003, 2005). The test was constructed from sample GRE

tests.

Academic Career Development

Although the majority of mentoring studies measure career development and
psychosocial support with either Noe’s (1988a) or Scandura’s (1992; Scandura & Ragins, 1993)
mentor behavior scales (Allen et al., 2008), both scales were deemed inappropriate for the
context of this study. The main drawback of both scales is that they assess mentoring in a work-
related context. Consequently, many of the items were not directly applicable for an academic
peer-mentoring program. For example, an item from Noe’s (1988) scale asks protégés to indicate
the degree to which their mentor “assigned responsibilities to you that have increased your
contact with people in the district who may judge your potential for future advancement”. Given

that the peer mentors in this study did not have any formal power over protégés, it is unlikely
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that would be able to assign protégés responsibilities. Similarly, many of the items in Scandura’s
(1992) scale are also inapplicable. For example, an item asks protégés to indicate the degree to
which their mentor has “placed me in important assignments”.

Given the limitation of the previously discussed scales, Kendall’s (2007) Academic
Career Development scale was used to assess the amount of academic career development
protégés report receiving and mentors report providing (see Appendix R). Kendall’s Academic
Career Development scale is a revision of Allen et al.’s (1999) and Smith-Jentsch et al.’s (2008)
measures of academic career development. It should be noted that Allen et al. (1999) originally
based their measure on Noe’s (1988) measure. The revised scale consists of 21 items, whereas
the original scale consists of 11 items. A sample item from the protégé’s perspective is as
follows: “my mentor gave me ideas for increasing contact with school administrators and
faculty”. Items were rated on a 5-point Likert scale that ranges from 1 (very slight extent) to 5
(very large extent). Higher scores indicated that protégés perceived receiving more career
development and mentors perceived providing more career development. It should be noted that
the items presented in Appendix K are from the protégés’ perspective. Mentors received the
same measure, reworded to their perspective. Instead of being asked if they received various
types of academic career development, mentors were asked the degree to which they provided
different types of academic career development to their protégés. The items were internally
consistent for the protégés’ version of the scale during both pre- (a =.91) and post-mentoring (o
=.94) and the mentors’ version of the scale during both pre- (a =.93) and post-mentoring (o =

87).
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Academic Psychosocial Support

Kendall’s (2007) Academic Psychosocial Support scale was used to assess the amount of
psychosocial support protégés received and mentors provided (see Appendix S). Similar to
Kendall’s (2007) Academic Career Development scale, Kendall’s Academic Psychosocial
Support scale is a revision of Allen et al.’s (1999) and Smith-Jentsch et al.’s (2008) measures of
psychosocial support. The revised scale consists of 14 items, whereas the original scale consists
of 10 items. A sample item from the protégé’s perspective is as follows: “my mentor discussed
my questions and concerns regarding commitment to academic advancement”. Items were rated
on a 5-point Likert scale that ranges from 1 (very slight extent) to 5 (very large extent). Higher
scores indicated that protégés perceive receiving more psychosocial support and mentors
perceived providing more psychosocial support. It should be noted that the items presented in
Appendix L are from the protégés’ perspective. Mentors received the same measure, reworded to
their perspective. Instead of being asked if they received various types of psychosocial support,
mentors were asked the degree to which they provided different types of psychosocial support to
their protégés. The items were internally consistent for the protégés’ version of the scale during
both pre- (o =.91) and post-mentoring (o = .92) and the mentors’ version of the scale during

both pre- (a =.93) and post-mentoring (o = .85).

Coded Behaviors

Nine undergraduate research assistants who were blind to condition were trained to code
for academic career development (e.g., if you have problems I recommend you go to the SARC

sessions), psychosocial support (e.g., well I'm sure you'll do fine), self-affirmations (e.g., my top
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value was relationships with friends/family), self-theories (e.g., I don’t think that you are born
smart, I think that you become intelligent through experience), and misattributions (e.g., [ got a C
the first time I took Orgo I so I retook the class and got an A. I had too much on my plate at the
time I was taking Orgo and I definitely don't recommend doing that.) using 15 pilot session
transcripts. Coders were instructed to assign a code for each complete thought (i.e., complete
sentence) they came across. Due to the volume of data in the present study, the transcripts were
randomly divided among coders such that two coders coded each transcript. After individually
coding each transcript, coders met with each other to reach consensus regarding the transcript.
Interrater reliabilities were calculated as coefficient alphas for academic career development (o =
.99), psychosocial support (o = .95), self-affirmation (o = .89), misattribution (a = .89), and self-

theories (a = .93), treating the nine raters as items.

Manipulation Check

To determine if the stereotype threat reduction condition resulted in more discussions
regarding important values (i.e., self-affirmations), self-theories, and overcoming challenges
(i.e., misattributions), a one-way ANOV A was carried out comparing the frequency of coded
self-affirmations, self-theories, and misattributions across the 3 mentoring conditions. In terms of
coded self-affirmations, a significant effect for mentoring condition was found (F(2, 128) = 6.74,
p <.00). Planned comparisons revealed that participants in the academic control (M = 0.12, SD =
0.62) and non-academic control (M = 0.68, SD = 1.49) conditions did not differ from each other
(1(128) = 0.96, p = .34). However, participants in the stereotype threat reduction (M = 1.90, SD =

3.80) condition engaged in more self-affirmation discussions than participants in the academic
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control (#(128) =-3.62, p <.01) and non-academic control conditions (#(128) = -2.08, p = .04). In
terms of coded self-theories, a significant effect for mentoring condition was found (F(2, 128) =
10.14, p <.00). Planned comparisons revealed that participants in the academic control (M =
0.23, SD = 0.67) and non-academic control (M = 0.25, SD = 0.59) conditions did not differ from
each other (#(128) = .03, p =.98). However, participants in the stereotype threat reduction (M =
2.35, SD = 4.12) condition engaged in more self-theories discussions than participants in the
academic control (#(128) =-4.11, p <.01) and non-academic control conditions (#(128) =-3.41, p
<.01). In terms of coded misattributions, a significant effect for mentoring condition was found
(F(2, 128) = 3.28, p = .04). Planned comparisons revealed that participants in the academic
control (M = 1.87, SD = 2.76) and non-academic control (M =2.14, SD = 2.61) conditions did
not differ from each other (#(128) = .38, p =.70). However, participants in the stereotype threat
reduction (M = 3.37, SD = 3.64) condition engaged in more misattribution discussions than
participants in the academic control (#(128) = -2.46, p < .05) and non-academic control
conditions (#(128) =-1.68, p <.05). Based on these findings, it appears that stereotype threat
reduction condition was successful at generating discussions regarding important values (i.e.,

self-affirmations), self-theories, and overcoming challenges (i.e., misattributions),
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CHAPTER FOUR: RESULTS

General Findings

Before reporting the results for specific hypothesis tests, some general findings will be
discussed. Scale means, standard deviations, and correlations for protégés can be found in Tables
2 (pre-mentoring) and 3 (post-mentoring). Scale means, standard deviations, and correlations for
mentors can be found in Table 4 (pre-mentoring) and 5 (post-mentoring).

Although not hypothesized, results suggest that there may be a link between stereotype
threat and self-theories. For example, protégés’ post-mentoring feelings of stereotype threat in
STEM classes was significantly correlated with protégés’ post-mentoring entity theory of
intelligence (r(133) = .24, p <.01). Similarly, mentors’ post-mentoring feelings of stereotype
threat in STEM classes was significantly correlated with mentors’ post-mentoring entity theory
of intelligence (r(101) = .44, p < .01). Additionally, mentors’ post-mentoring entity theory of
intelligence was significantly correlated with mentors’ feelings of stereotype threat on the post-
mentoring math test ((97) =.27, p <.01). Lastly, mentors’ post-mentoring feelings of stereotype
threat in STEM classes was significantly correlated with mentors’ post-mentoring incremental
theory of intelligence (1(101) =-.34, p <.01). Taken together, these findings suggest that
endorsing an entity view of intelligence is positively related to feelings of stereotype threat and
that endorsing an incremental view of intelligence is negatively related to feelings of stereotype
threat.

Protégés may not have experienced stereotype threat during the math test. Protégés’ self-
reported feelings of stereotype threat were low during both the pre-mentoring math test (M =

1.49, SD = 0.71) and the post-mentoring math test (M = 1.41, SD = 0.69). On a 5-point Likert
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scale with higher scores indicating greater feelings of stereotype threat, 55.56% of protégés
scored a 1, 71.85% of protégés scored below a 2, and 91.85% of protégés scored below a 3
during the pre-mentoring math test. Similarly, 65.32% of protégés scored a 1, 75.81% of
protéges scored below a 2, and 91.13% of protégés scored below a 3 during the post-mentoring
math test. Taken together, these results suggest that protégés may not have experienced
stereotype threat during the math tests.

Mentors may not have experienced stereotype threat during the math test. Mentors’ self-
reported feelings of stereotype threat were low during both the pre-mentoring math test (M =
1.38, SD = 0.56) and the post-mentoring math test (M = 1.35, SD = 0.59). On a 5-point Likert
scale with higher scores indicating greater feelings of stereotype threat, 57.27% of mentors
scored a 1, 77.27% of mentors scored below a 2, and 96.36% of mentors scored below a 3 during
the pre-mentoring math test. Similarly, 66.00% of mentors scored a 1, 78.00% of mentors scored
below a 2, and 97.00% of mentors scored below a 3 during the post-mentoring math test. Taken
together, these results suggest that mentors may not have experienced stereotype threat during

the math tests.
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Table 2: Means, Standard Deviations, and Intercorrelations among Protégé Pre-Mentoring
Variables

Variable M SD 1 2 3 4 5 6

1. Anticipated ACD 3.98  0.46

2. Anticipated PS 380 057 757

3. Sense of Belonging 391 054 247 257

4. Entity Theory 218 080  -247 -22°  -337

5. Incremental Theory 391 075 257 247 277 767

6. Stereotype Threat in Class 2.12 0.61 -.08 -.15 -.15 12 -.03

7. Highest Degree Intent 3.36 0.76 13 14 12 -.00 -.01 .01
8. Graduate Education Intent 4.27 1.03 .08 .01 197 -.12 13 .07
9. STEM Job Intent 472 058 197 .08 200 -22" 247 07
10. STEM Class Intent 409 1.06 .00 -02 .08 .02 .04 .08
11. Math Test: Number Correct 1209 424  -18 -21° -12 .06 -02 AT
12. Math Test: Percent Correct 68.50 14.65 -227 -16  -.11 .07 -12 .08
13. Performance-Avoid Goals 369  0.68 337 217 13 12 287 -2
during Test

14. Worry during Test 2.03 0.85 .14 15 -.02 .06 .03 .03
15. Stereotype Threat during Test  1.49 071  -02  -10  -21" 200 .00 457
Variable 7 8 9 10 11 12 13 14
1. Anticipated ACD

2. Anticipated PS

3. Sense of Belonging

4. Entity Theory

5. Incremental Theory

6. Stereotype Threat in Class

7. Highest Degree Intent

8. Graduate Education Intent 407

9. STEM Job Intent -.05 457

10. STEM Class Intent 17 19" -02

11. Math Test: Number Correct -.04 -.07 -.15 11

12. Math Test: Percent Correct .06 -.15 -24" 20 577

13. Performance-Avoid Goals -07 .16 307 -08  -13 -247

during Test

14. Worry during Test -06  -04 .05 02 =17 -02 47

15. Stereotype Threat during Test -.00 .05 .00 .04 07 -05 257 397

p <.05% p<.01**
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Table 3: Means, Standard Deviations, and Intercorrelations among Protégé Post-Mentoring

Variables
Variable M SD 1 2 3 4 5 6
1. Reported ACD 3.57 0.68
2. Reported PS 405 063 757
3. Sense of Belonging 412 054 357 337
4. Entity Theory 222 090 -287 -307 -347
5. Incremental Theory 392 078 327 277 357 707
6. Stereotype Threat in Class 212 069 .00 13 =297 247 -.09
7. Highest Degree Intent 3.26 0.80 -12 -.10 -.02 -.05 .09 -.03
8. Graduate Education Intent 438  1.02 .07 -.01 .07 -18° 297 -.05
9. STEM Job Intent 476  0.66 28" .13 287 257 337 S02
10. STEM Class Intent 441 085 .03 07 .03 14 -.10 .00
11. Math Test: Number Correct 1495 4.75 -.07 -.08 .01 .08 -.14 -.03
12. Math Test: Percent Correct 67.93 1533 -.10 -.05 .01 .07 2217 -.05
13. Performance-Avoid Goals 343 073 .17 19" .08 .02 287 .03
during Test
14. Worry during Test 143 056 .06 .00 -17 13 .02 11
15. Stereotype Threat during Test 141  0.69  -01  -09  -317 .11 .00 347
16. Coded ACD 3551 20.67 .03 .00 .09 .08 -.02 .07
17. Coded PS 1759  12.99 .15 247 247 -02 .10 -.19"
18. Coded Self-A ffirmation 093 261 -02 .03 10 -03  -02  -17
19. Coded External Attributions 2.51 3.16 -.02 .08 -.02 -.05 .06 .17
20. Coded Self-Theories 1.06 280 -12  -05 -04 -1 13 -.18"
Variable 7 8 9 10 11 12 13 14
1. Reported ACD
2. Reported PS
3. Sense of Belonging
4. Entity Theory
5. Incremental Theory
6. Stereotype Threat in Class
7. Highest Degree Intent
8. Graduate Education Intent 27"
9. STEM Job Intent -.09 46"
10. STEM Class Intent 12 .06 .02
11. Math Test: Number Correct -.09 -11 -.08 18"
12. Math Test: Percent Correct .03 18" -.08 20" 62"
13. Performance-Avoid Goals .05 .06 .04 01 -12 -23"
during Test
14. Worry during Test -06 .03 -02  -01 13 -02 347
15. Stereotype Threat during Test -.00  -.01 .06 11 .03 01 13 277
16. Coded ACD .04 -.15 -.02 -.09 19" 19" 01 .02
17. Coded PS -.00 197 -21° -.09 .02 -.14 19" .03
18. Coded Self-Affirmation -.03 .05 14 07 .04 .07 .03 .05
19. Coded External Attributions .01 -.03 -.01 .02 20" .02 .03 -.02
20. Coded Self-Theories .14 .06 12 -.01 -.05 -.02 -19" .03
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Variable

15 16

17

18

19

O 01N LN K W~

. Reported ACD
. Reported PS

. Sense of Belonging
. Entity Theory
. Incremental Theory

. Stereotype Threat in Class

. Highest Degree Intent

. Graduate Education Intent

. STEM Job Intent

10. STEM Class Intent

11. Math Test: Number Correct
12. Math Test: Percent Correct
13. Performance-Avoid Goals

during Test

14
15
16
17
18
19
20

. Worry during Test
. Stereotype Threat during Test

. Coded ACD
. Coded PS

. Coded Self-Affirmation
. Coded External Attributions
. Coded Self-Theories

.01

-.10 .10
.04 -.06
.05 .03
.08 -.06

-.02
.01
.10

-.02
20°

.14

p<

05% p<.01%*
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Table 4: Means, Standard Deviations, and Intercorrelations among Mentor Pre-Mentoring

Variables
Variable M SD 1 2 3 4 5 6
1. Anticipated ACD 4.39 0.64
2. Anticipated PS 449 051 797
3. Sense of Belonging 422 044 387 337
4. Entity Theory 189 080 -23°  -217  -36"
5. Incremental Theory 403 078 267 24 267 -80"
6. Stereotype Threat in Class 2.10 0.67 -.06 -.06 -20° .09 -.05
7. Highest Degree Intent 3.38 0.76 .19 .07 17 .04 -.02 -22°
8. Graduate Education Intent 4.10 1.27 12 A2 .08 .16 -17 -.05
9. STEM Job Intent 4.49 1.06 .09 14 .04 .02 .04 .04
10. STEM Class Intent 442 092 .14 257 257 -6 .11 -.07
11. Math Test: Number Correct 13.75 5.38 -.02 .09 A1 A1 -.15 .00
12. Math Test: Percent Correct 70.46 16.50 -.06 -.00 .01 .02 -.10 .06
13. Performance-Avoid Goals 343 0.71 21 .03 -.02 -.02 13 -.01
during Test
14. Worry during Test 188 080 -02 -09 -26" .13 02 .04
15. Stereotype Threat during Test 1.38 056  -08  -14  -327 427 .25 21
Variable 7 8 9 10 11 12 13 14
1. Anticipated ACD
2. Anticipated PS
3. Sense of Belonging
4. Entity Theory
5. Incremental Theory
6. Stereotype Threat in Class
7. Highest Degree Intent
8. Graduate Education Intent 267
9. STEM Job Intent -10 397
10. STEM Class Intent .07 11 .16
11. Math Test: Number Correct -.02 .16 .02 15
12. Math Test: Percent Correct -.17 .03 10 12 66"
13. Performance-Avoid Goals 01 -15 0 -03  -257 230 .02
during Test
14. Worry during Test -05  -02  -03  -23 =327 -200 647
15. Stereotype Threat during Test -.16  -00  -03  -17  -24  -20" .11 257

p <.05% p<.01**
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Table 5: Means, Standard Deviations, and Intercorrelations among Mentor Post-Mentoring

Variables
Variable M SD 1 2 3 4 5 6
1. Reported ACD 3.55 0.51
2. Reported PS 403 049 497
3. Sense of Belonging 4.12 0.52 23 22
4. Entity Theory 190 079 -02 -10  -46"
5. Incremental Theory 404 071 .05 18 277 737
6. Stereotype Threat in Class 207 074 .03 -00  -497 447 -347
7. Highest Degree Intent 3.45 0.76 .01 .05 13 -12 -.06 -.06
8. Graduate Education Intent 4.03 1.33 13 -.06 -.13 18 -.11 13
9. STEM Job Intent 4.58 0.92 .02 -.10 -.01 .05 -.06 -.06
10. STEM Class Intent 4.69 0.64 -.18 -.08 .05 -.08 .06 -.04
11. Math Test: Number Correct 17.11  5.60 -.03 10 -.05 .06 -.09 -.08
12. Math Test: Percent Correct 72.08 16.19 -.12 -.07 13 -.04 -.06 -.17
13. Performance-Avoid Goals 3.16 0.80 .03 .09 -.08 .03 .02 A1
during Test
14. Worry during Test 139 064 -11 .01 -377 12 -.01 19
15. Stereotype Threat during Test  1.35  0.59 .06 -.01 -4 277 -4 417
16. Coded ACD 3407 1925 24 -.05 -.07 -.04 .06 -.06
17. Coded PS 13.96 11.65 .10 23" 15 -.13 .14 -.08
18. Coded Self-Affirmation 1.06 3.04 -.02 .06 .09 -21 .10 -.20
19. Coded External Attributions 2.67 3.37 -.01 10 14 -.14 13 -.05
20. Coded Self-Theories 0.84 268 -347 .09 -10  -16 21 -.16
Variable 7 8 9 10 11 12 13 14
1. Reported ACD
2. Reported PS
3. Sense of Belonging
4. Entity Theory
5. Incremental Theory
6. Stereotype Threat in Class
7. Highest Degree Intent
8. Graduate Education Intent 22"
9. STEM Job Intent -04 487
10. STEM Class Intent -03 .10 25"
11. Math Test: Number Correct .00 -.12 -.09 -.01
12. Math Test: Percent Correct .04 =237 -.03 .10 67"
13. Performance-Avoid Goals -.19 -.15 -.12 -.09 -.15 -.04
during Test
14. Worry during Test =237 -04 01 -02 -1 -18 407
15. Stereotype Threat during Test -.08 .09 .04 15 16 -24" 13 387
16. Coded ACD -.04 -.04 -11 -.06 10 .07 .10 -.06
17. Coded PS 12 -.10 .14 -.15 .06 .00 -.08 .04
18. Coded Self-Affirmation .05 -28°  -42" 08 .04 10 .08 16
19. Coded External Attributions -.03 -.05 -.09 -.00 .14 .04 -.05 -.05
20. Coded Self-Theories -.01 -.16 -.02 .04 21 17 .07 .16
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Variable 15

16 17

18

19

12

13

14

O 01N LN KW~

10
11
12
13

. Reported ACD

. Reported PS

. Sense of Belonging

. Entity Theory

. Incremental Theory

. Stereotype Threat in Class
. Highest Degree Intent

. Graduate Education Intent
. STEM Job Intent

. STEM Class Intent

. Math Test: Number Correct
. Math Test: Percent Correct
. Performance-Avoid Goals

during Test

14
15
16
17
18
19
20

. Worry during Test

. Stereotype Threat during Test

. Coded ACD .07
. Coded PS .04
. Coded Self-Affirmation .05
. Coded External Attributions -.16
. Coded Self-Theories -.09

.03

.00 .00
-.07 -.06
-.12 11

-.06
23

-.05

p<

05% p<.01%*
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Protégé Results

Research Question 1

Research question 1 sought to determine if protégés’ ratings of the career development
provided by their mentor, as well as the frequency of career development provided by their
mentor was related to protégés’ feelings of stereotype threat. Bivariate correlation analyses
revealed that protégés’ post-mentoring ratings of the career development provided by their
mentor was not correlated with protégés’ post-mentoring feelings of stereotype threat in STEM
classes (r(132) =.00, p =.99) or protégés’ feelings of stereotype threat during the post-mentoring
math test (r(122) =-.01, p = .90). Additional bivariate correlation analyses revealed that the
frequency of career development comments by protégés’ mentors was unrelated to protégés’
post-mentoring feelings of stereotype threat in STEM classes (r(128) = .07, p =.46) or protégés’
feelings of stereotype threat during the post-mentoring math test (r(119) =.01, p = .91). Based
on these findings, it appears that receiving more career development was not related to feeling

less stereotype threat.

Research Question 2

Research question 2 sought to determine if protégés’ ratings of the psychosocial support
provided by their mentor, as well as the frequency of psychosocial support provided by their
mentor was related to protégés’ feelings of stereotype threat. Bivariate correlation analyses
revealed that protégés’ post-mentoring ratings of the psychosocial support provided by their
mentor was not correlated with protégés’ post-mentoring feelings of stereotype threat in STEM

classes (r(132) =-.13, p =.15) or protégés’ feelings of stereotype threat during the post-
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mentoring math test (r(122) =-.09, p = .31). Similarly, the frequency of psychosocial support
comments by protégés’ mentors was unrelated to protégés’ feelings of stereotype threat during
the post-mentoring math test (r(119) =-.10, p =.29). However, the frequency of psychosocial
support comments by protégés’ mentors was negatively correlated with protégés’ post-mentoring
feelings of stereotype threat in STEM classes (r(128) =-.19, p =.04). Based on these findings, it
appears that protégés’ perception of the psychosocial support provided by their mentors was not
related to feeling less stereotype threat. However, the more mentors provided psychosocial

support, the less stereotype threat protégés felt in their STEM classes.

Hypothesis la

Hypothesis 1a stated that protégés in the stereotype threat reduction mentoring condition
would endorse an incremental theory of intelligence more than protégés in the academic control
and non-academic control conditions. This hypothesis was tested with a 3 (Type of Mentoring:
Stereotype Threat Reduction, Academic Control, or Non-Academic Control) x 2 (Gender Match:
Female or Male Mentor) ANCOV A with protégés’ pre-mentoring incremental theory scores as a
covariate. A significant main effect for type of mentoring was found (F(2, 126) = 6.46, p < .01,
n> =.09; see Figure 3). Planned comparisons revealed that protégés in the academic control (M =
3.76, SD = 0.86) and non-academic control (M = 3.74, SD = (0.78) conditions did not differ from
each other (#(130) =-0.13, p =.90, d = .02). However, protégés in the stereotype threat reduction
(M =4.18, SD = 0.63) condition endorsed incremental theories of intelligence more than
protégés in the academic control (#(130) = -2.80, p < .01, d = .56) and non-academic control

conditions (#(130) =-2.54, p =.01, d = .62). There was no main effect for gender match on
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protégés’ post-mentoring incremental theories of intelligence (F(1, 126) = 1.75, p = .19, 5> = .01,
d = .37), as protégés paired with female mentors (M =4.01, SD = 0.71) did not differ
significantly from protégés paired with male mentors (M = 3.71, SD = 0.90). There was also no
type of mentoring x gender match interaction on protégés’ post-mentoring incremental theories
of intelligence (F(2, 126) = 1.66, p = .20, n° = .03). In conclusion, hypothesis 1a was supported;
protéges in the stereotype threat mentoring condition endorsed incremental theories of
intelligence more after the mentoring intervention than protégés in the academic control and non-

academic control conditions.
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Intelligence
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Condition
Error Bars: 95% Cl

Figure 3: Protégés’ Incremental Theory of Intelligence across Conditions
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A mediation analysis following Baron and Kenny’s (1986) guidelines was carried out to
determine if the effects of mentoring condition on post-mentoring endorsements of incremental
theories of intelligence was mediated by coded self-theories (see Figure 4). First, a hierarchical
regression analysis was carried out in which pre-mentoring endorsements of incremental theories
of intelligence was entered in the first step, followed by a dummy-coded condition variable, with
the stereotype threat reduction condition coded as 1 and the two control conditions coded as 2,
entered in the second step as predictors of post-mentoring endorsement of incremental theories
of intelligence. Pre-mentoring endorsements of incremental theories of intelligence explained a
significant amount of the variance in post-mentoring endorsements of incremental theories of
intelligence in the first step of the regression analysis (8= .71, #(126) = 10.13, p <.01, R> = .45).
The inclusion of the dummy-coded condition variable in the second step of the regression
analysis resulted in a significant increase in the amount of explained variance in post-mentoring
endorsements of incremental theories of intelligence (8 = .33, #(125) =3.27, p < .01, AR* = .04).
The significant relationship between mentoring condition and post-mentoring endorsements of
incremental theories of intelligence meets the first step in mediation evidence.

To meet the second step in mediation evidence, a hierarchical regression analysis was
carried out in which pre-mentoring endorsements of incremental theories of intelligence was
entered in the first step, followed by coded self-theories entered in the second step as predictors
of post-mentoring endorsement of incremental theories of intelligence. The inclusion of coded
self-theories in the second step of the regression analysis resulted in a significant increase in the
amount of explained variance in post-mentoring endorsements of incremental theories of
intelligence (8 = .08, #(125) =4.69, p < .01, AR* = .08). The significant relationship between
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coded self-theories and post-mentoring endorsements of incremental theories of intelligence
meets the second step in mediation evidence.

To meet the third step in mediation evidence, a regression analysis was carried out in
which the dummy-coded condition variable was entered as a predictor of coded self-theories.
The stereotype threat reduction mentoring condition explained a significant amount of the
variance in coded self-theories (8 = 2.12, 1(129) = 4.52, p < .01, R* = .14). The significant
relationship between mentoring condition and coded self-theories meets the third step in
mediation evidence.

To meet the last step for mediation, the dummy-coded condition variable and coded self-
theories were simultaneously entered into a regression analysis as predictors of post-mentoring
endorsements of incremental theories of intelligence. Both the dummy-coded condition variable
(p=.18,1(124) = 1.71, p <.05) and coded self-theories (f = .07, #(124) = 3.68, p <.01) remained
significant predictors of post-mentoring endorsements of incremental theories of intelligence.
Although, the stereotype threat reduction condition remained a significant predictor of post-
mentoring endorsements of incremental theories of intelligence, the decline in its beta suggests
that self-theories discussions partially mediates the effects of the stereotype threat reduction

condition on increased endorsement of incremental theories of intelligence.
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Figure 4: Protégé Incremental Theory Mediation Analysis

Hypothesis 1b

Hypothesis 1b stated that protégés in the stereotype threat reduction mentoring condition
would endorse an entity of intelligence less than protégés in the academic control and non-
academic control conditions. This hypothesis was tested with a 3 (Type of Mentoring: Stereotype
Threat Reduction, Academic Control, or Non-Academic Control) x 2 (Gender Match: Female or
Male Mentor) ANCOVA with protégés’ pre-mentoring entity theory scores as a covariate. A
significant main effect was found for type of mentoring (F(2, 126) =7.27, p <.01, 7> =.10; see
Figure 5). Planned comparisons revealed that protégés in the academic control (M = 2.42, SD =
1.03) and non-academic control (M = 2.50, SD = 0.92) conditions did not differ from each other
(#(130) = 0.40, p = .69, d = .08). However, protégés in the stereotype threat reduction (M = 1.87,
SD = 0.62) condition endorsed entity theories of intelligence less than protégés in the academic
control (#(130) = 3.24, p < .01, d = .65) and non-academic control conditions (#(130) =3.18, p <

.01, d = .80). There was no main effect for gender match on protégés’ post-mentoring entity
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theories of intelligence (F(1, 126) = 0.01, p = .91, 5° = .00, d = .13), as protégés paired with
female mentors (M = 2.19, SD = 0.90) did not differ significantly from protégés paired with male
mentors (M =2.31, SD = 0.92). There was also no type of mentoring x gender match interaction
on protégés’ post-mentoring entity theories of intelligence (F(2, 126) = 0.10, p = .90, #° = .00).
In conclusion, hypothesis 1b was supported; protégés in the stereotype threat mentoring
condition endorsed entity theories of intelligence less after the mentoring intervention than

protégés in the academic control and non-academic control conditions.
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Figure 5: Protégés’ Entity Theory of Intelligence across Conditions
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A mediation analysis following Baron and Kenny’s (1986) guidelines was carried out to
determine if the effects of mentoring condition on post-mentoring endorsements of entity
theories of intelligence was mediated by coded self-theories (see Figure 6). First, a hierarchical
regression analysis was carried out in which pre-mentoring endorsements of entity theories of
intelligence was entered in the first step, followed by a dummy-coded condition variable, with
the stereotype threat reduction condition coded as 1 and the two control conditions coded as 2,
entered in the second step as predictors of post-mentoring endorsement of entity theories of
intelligence. Pre-mentoring endorsements of entity theories of intelligence explained a
significant amount of the variance in post-mentoring endorsements of entity theories of
intelligence in the first step of the regression analysis (8 = .71, #(126) = 8.61, p < .01, R* = .37).
The inclusion of the dummy-coded condition variable in the second step of the regression
analysis resulted in a significant increase in the amount of explained variance in post-mentoring
endorsements of entity theories of intelligence (8 = -.51, #(125) = -4.09, p < .01, AR* = .07). The
significant relationship between mentoring condition and post-mentoring endorsements of entity
theories of intelligence meets the first step in mediation evidence.

To meet the second step in mediation evidence, a hierarchical regression analysis was
carried out in which pre-mentoring endorsements of entity theories of intelligence was entered in
the first step, followed by coded self-theories entered in the second step as predictors of post-
mentoring endorsement of entity theories of intelligence. The inclusion of coded self-theories in
the second step of the regression analysis resulted in a significant increase in the amount of
explained variance in post-mentoring endorsements of entity theories of intelligence (8 = -.08,

1(125) =-3.53, p < .01, AR> = .06). The significant relationship between coded self-theories and
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post-mentoring endorsements of entity theories of intelligence meets the second step in
mediation evidence.

To meet the third step in mediation evidence, a regression analysis was carried out in
which the dummy-coded condition variable was entered as a predictor of coded self-theories.
The stereotype threat reduction mentoring condition explained a significant amount of the
variance in coded self-theories (8 = 2.12, 1(129) = 4.52, p < .01, R* = .14). The significant
relationship between mentoring condition and coded self-theories meets the third step in
mediation evidence.

To meet the last step for mediation, the dummy-coded condition variable and coded self-
theories were simultaneously entered into a regression analysis as predictors of post-mentoring
endorsements of entity theories of intelligence. Both the dummy-coded condition variable (5 = -
.39, 1(124) =-2.98, p < .01) and coded self-theories (S = -.05, #124) = -2.20, p = .03) remained
significant predictors of post-mentoring endorsements of entity theories of intelligence.
Although, the stereotype threat reduction condition remained a significant predictor of post-
mentoring endorsements of entity theories of intelligence, the decline in its beta suggests that
self-theories discussions partially mediates the effects of the stereotype threat reduction

condition on decreased endorsement of entity theories of intelligence.
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Figure 6: Protégé Entity Theory Mediation Analysis

Hypothesis 2a

Hypothesis 2a stated that protégés in the stereotype threat reduction mentoring condition
were expected to report experiencing less stereotype threat in their STEM classes than protégés
in the academic control and non-academic control conditions. This hypothesis was tested with a
3 (Type of Mentoring: Stereotype Threat Reduction, Academic Control, or Non-Academic
Control) x 2 (Gender Match: Female or Male Mentor) ANCOV A with protégés’ pre-mentoring
stereotype threat in STEM classes scores as a covariate. A significant main effect for type of
mentoring was found (F(2, 126)=7.73, p <.01, n’=.11;seeF igure 7). Planned comparisons
revealed that protégés in the academic control (M = 2.19, SD = 0.54) and non-academic control
(M =2.29, SD = 0.64) conditions did not differ from each other (#(130) =0.64, p = .52, d = .17).
However, protégés in the stereotype threat reduction (M = 1.95, SD = 0.80) condition reported
experiencing less stereotype threat in their classes than protégés in the non-academic control

(1(130) =2.19, p = .03, d = .47). Although in the expected direction, protégés in stereotype threat

140



reduction condition did not significantly differ from protégés in the academic-control condition
in the amount of stereotype threat they felt in their STEM classes (#(130) = 1.80, p = .08, d =
.35). There was no significant main effect for gender match (F(1, 126) = 0.15, p = .70, 5* = .00, d
=.13) as protégés matched with female mentors (M = 2.09, SD = 0.69) did not report
experiencing less stereotype threat than protégés matched with male mentors (M = 2.18, SD =
0.68). In conclusion, hypothesis 2a was supported; protégés in the stereotype threat mentoring
condition reporting experiencing less stereotype threat in their STEM classes after the mentoring

intervention than protégés in the academic control and non-academic control conditions.
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Hypothesis 2b

Hypothesis 2b proposed a type of mentoring x gender match interaction such that mentor
gender was expected to have no effect on protégés’ reported stereotype threat in STEM classes in
the stereotype threat reduction mentoring condition, whereas protégés paired with female
mentors in the academic control and non-academic control conditions were expected to report
experiencing less stereotype threat in their STEM classes than protégés paired with male mentors
in the academic control and non-academic control conditions. Results indicated no support for
hypothesis 2b as no significant type of mentoring x gender match interaction was found (F(2,
126) = 0.91, p = 41, i* = .01).

To determine which component of the stereotype threat reduction program contributed
the most to reducing feelings of stereotype threat in STEM classes, a hierarchical regression
analysis was carried out with pre-mentoring feelings of stereotype threat in STEM classes
entered in the first step, and coded self-affirmation, misattributions, and self-theories entered in
the second step. Pre-mentoring feelings of stereotype threat in STEM classes explained a
significant amount of the variance in post-mentoring feelings of stereotype threat in STEM
classes in the first step of the regression analysis (f = .72, (126) =9.68, p < .01, R* = 43). The
inclusion of coded self-affirmation, misattributions, and self-theories in the second step of the
regression analysis resulted in a significant increase in the amount of explained variance in post-
mentoring feelings of stereotype threat in STEM classes (AR* = .08, p < .01). Coded self-theories
(p=-.06,1(123) =-3.81, p <.01) emerged as a unique predictor of post-mentoring feelings of
stereotype threat in STEM classes, whereas coded self-affirmations (f =-.02, #(123) =-1.29, p =

.20) and coded misattributions (5 = .02, #(123) = 1.74, p = .08) did not account for unique
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variance in post-mentoring feelings of stereotype threat in STEM classes. Based on these
findings, it appears to discussing self-theories is the key intervention component contributing to
stereotype threat reduction.

Given that the amount of psychosocial support provided by mentors was found to be
negatively correlated with protégés’ feelings of stereotype threat in STEM classes, coded
psychosocial support was added in a third step to the regression analysis discussed above to
determine if the frequency of psychosocial support accounted for unique variance in stereotype
threat reduction beyond that of self-affirmation, misattributions, and self-theories. The inclusion
of coded psychosocial support in the third step of the regression analysis resulted in a significant
increase in the amount of explained variance in post-mentoring feelings of stereotype threat in
STEM classes (8 =-.01, 1(122) =2.21, p = .03, AR> = .02). Based on these findings, it appears to
receiving more psychosocial support reduces feelings of stereotype threat in STEM classes.

A mediation analysis following Baron and Kenny’s (1986) guidelines was carried out to
determine if the effects of mentoring condition on post-mentoring feelings of stereotype threat in
STEM classes was mediated by coded self-affirmation, misattributions, and self-theories. First, a
hierarchical regression analysis was carried out in which pre-mentoring feelings of stereotype
threat in STEM classes was entered in the first step, followed by a dummy-coded condition
variable, with the stereotype threat reduction condition coded as 1 and the two control conditions
coded as 2, entered in the second step as a predictor of post-mentoring feelings of stereotype
threat in STEM classes. Pre-mentoring feelings of stereotype threat in STEM classes explained a
significant amount of the variance in post-mentoring feelings of stereotype threat in STEM

classes in the first step of the regression analysis (f = .72, #(126) =9.68, p <.01, R* = 43). The
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inclusion of the dummy-coded condition variable in the second step of the regression analysis
resulted in a significant increase in the amount of explained variance in post-mentoring feelings
of stereotype threat in STEM classes (8 = -.41, #(125) = -4.60, p < .01, AR* = .08). The
significant relationship between condition and post-mentoring feelings of stereotype threat in
STEM classes meets the first step in mediation evidence. The second step for mediation was met
in the previously reported regression analysis in which coded self-affirmation, misattributions,
and self-theories were entered as predictors of post-mentoring feelings of stereotype threat in
STEM classes, with coded self-theories emerging as the only predictor accounting for unique
variance in post-mentoring feelings of stereotype threat in STEM classes. The third step for
mediation was met in the previously reported regression analysis in which the dummy-coded
condition variable was entered as a predictor of coded self-theories. To meet the last step for
mediation, the dummy-coded condition variable and coded self-theories were simultaneously
entered into a regression analysis as predictors of post-mentoring feelings of stereotype threat in
STEM classes. Both the dummy-coded condition variable (f = -.32, #(124) =-3.47, p <.01) and
coded self-theories (f = -.04, 1(124) = -2.59, p = .01) remained significant predictors of post-
mentoring feelings of stereotype threat. Although, the stereotype threat reduction condition
remained a significant predictor of post-mentoring feelings of stereotype threat, the decline in its
beta suggests that self-theories discussions partially mediates the effects of the stereotype threat

mentoring condition on stereotype threat reduction (see Figure 8).
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Figure 8: Protégé Stereotype Threat in STEM Classes Mediation Analysis

Hypothesis 3

The lack of variability in protégés’ intentions to remain in STEM prior to mentoring may
have limited the ability of the present study to detect differences between conditions. Results for
highest intended degree on a 4-point scale (i.e., 1 = associates, 2 = bachelors, 3 = masters, 4 =
doctoral degree) revealed that the majority of protégés intended to obtain a master’s degree or
above (M =3.36, SD = 0.76). In terms of degree breakdown, 1 protégé sough an associate’s
degree, 19 sought a bachelor’s degree, 40 sought a master’s degree, and 66 sought a doctoral
degree. Similarly, the majority of protégé intended to pursue graduate education (M =4.27, SD =
1.03), with 57.78% responding with a 5 (very likely) on the 5-point Likert scale. Additionally, the
majority of protégés intended to pursue a professional job in a STEM field (M =4.72, SD =
0.58), with 77.61% responding with a 5 (very likely) on the 5-point Likert scale. Lastly, the
majority of protégés intended to take future STEM courses (M = 4.09, SD = 1.06), with 48.89%

responding with a 5 (very likely) on the 5-point Likert scale.
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The lack of variability in protégés’ intentions to remain in STEM after receiving
mentoring may have also limited the ability of the present study to detect differences between
conditions. Results for highest intended degree revealed that the majority of protégés intended to
obtain a master’s degree or above (M = 3.26, SD = 0.80). In terms of degree breakdown, 1
protégeé sought an associate’s degree, 25 sought a bachelor’s degree, 42 sought a master’s degree,
and 60 sought a doctoral degree. Similarly, the majority of protégé intended to pursue graduate
education (M =4.38, SD = 1.02), with 66.17% responding with a 5 (very likely) on the 5-point
Likert scale. Additionally, the majority of protégés intended to pursue a professional job in a
STEM field (M = 4.76, SD = 0.66), with 84.09% responding with a 5 (very likely) on the 5-point
Likert scale. Lastly, the majority of protégés intended to take future STEM courses (M = 4.41,
SD = 0.85), with 62.41% responding with a 5 (very likely) on the 5-point Likert scale.

The lack of variability in protégés’ intention to remain in STEM measures likely
prevented the present study from finding significant effects for hypothesis 3. Hypotheses 3a and
3b were tested with a 3 (Type of Mentoring: Stereotype Threat Reduction, Academic Control, or
Non-Academic Control) x 2 (Gender Match: Female or Male Mentor) ANCOV A with pre-
mentoring intentions scores used as a covariate. There were no significant main effect for type of
mentoring or gender match, as well as no significant interaction between type of mentoring and
gender match, for any of the intention outcomes. Refer to Table 6 for the main effect and

interaction ANCOV As for hypothesis 3.
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Table 6: Analysis of Covariance for Protégés’ STEM Intentions

Type of Mentoring (TM) = Highest Degree Desired 2 0.57 .57 .01
Gender Match (GM) = Highest Degree Desired 1 0.50 .48 .00
TM x GM - Highest Degree Desired 2 0.99 .38 .02
Error 114

Type of Mentoring (TM) = Intent to Obtain Graduate Education 2 1.12 .33 .02
Gender Match (GM) - Intent to Obtain Graduate Education 1 0.68 .41 .01
TM x GM - Intent to Obtain Graduate Education 2 0.82 .44 .01
Error 124

Type of Mentoring (TM) - Intent to Obtain a STEM Job 2 1.43 .24 .02
Gender Match (GM) - Intent to Obtain a STEM Job 1 0.18 .67 .00
TM x GM - Intent to Obtain a STEM Job 2 0.11 .90 .00
Error 122

Type of Mentoring (TM) —> Intent to Take STEM Classes 2 0.47 .63 .01
Gender Match (GM) - Intent to Take STEM Classes 1 1.01 .32 .01
TM x GM - Intent to Take STEM Classes 2 0.41 .66 .01
Error 124

Hypothesis 4

Hypothesis 4 stated that sense of belonging would mediate the effects of stereotype threat
on intentions such that higher stereotype threat was expected to predict lower sense of belonging,
which was expected to predict lower intentions to remain in STEM. Initial support for the
relationship between sense of belonging and stereotype threat can be found in the significant
negative correlation between post-mentoring sense of belonging and post-mentoring stereotype
threat in STEM classes (r(133) =-.29, p <.01). To determine if sense of belonging mediates the
effects of stereotype threat on intentions to remain in STEM, Baron and Kenny’s (1986)

mediation technique was utilized. First, a hierarchical regression analysis was carried out in
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which post-mentoring sense of belonging was entered as the dependent variable, and pre-
mentoring sense of belonging was entered as the predictor in the first step, followed by post-
mentoring feelings of stereotype threat in STEM classes in the second step. Pre-mentoring sense
of belonging was entered in the first step to determine if post-mentoring feelings of stereotype
threat in STEM classes uniquely predicts post-mentoring feelings of sense of belonging. As
expected, pre-mentoring sense of belonging was a significant predictor of post-mentoring sense
of belonging in the first step (S = .47, 1(129) = 5.88, p < .01). Pre-mentoring sense of belonging
remained a significant predictor of post-mentoring sense of belonging in the second step (5 = .44,
#(128) =5.71, p <.01). However, post-mentoring stereotype threat in STEM classes was also a
significant predictor of post-mentoring sense of belonging in the second step (f =-.19, #(128) = -
3.13, p<.01).

For the next step, post-mentoring feelings of stereotype threat in STEM classes was
entered as a predictor of post-mentoring intentions to remain in STEM, after pre-mentoring
intentions to remain in STEM were entered first as control variables. Because the four intention
items (i.e., highest intended degree, likelihood of pursuing STEM graduate education, likelihood
of obtaining a professional STEM job, and likelihood of taking STEM classes in the future) were
not highly correlated with each other, separate regression analyses were carried out for each
intention outcome. Results indicated that post-mentoring feelings of stereotype threat in STEM
classes did not significantly predict any of the intention outcomes (see Table 7). Thus, hypothesis
4 remains unsupported as no evidence was obtained for sense of belonging mediating of the

effects of stereotype threat on intentions.
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Table 7: Mediation Analysis for Protégés’ STEM Intentions

Post-Mentoring Stereotype Threat = Post- B t df p R’
Mentoring Intentions to Remain in STEM

DV: Highest Degree Desired

Step 1 47

Pre-Mentoring Highest Degree Desired 72 10.34 119 .00

Step 2 48

Pre-Mentoring Highest Degree Desired 74 10.44 118 .00

Post-Mentoring Stereotype Threat .10 .32 118 .19

DV: Graduate Education Intent

Step 1 42

Pre-Mentoring Graduate Education Intent .64 973 129 .00

Step 2 42

Pre-Mentoring Graduate Education Intent .64 9.66 128 .00

Post-Mentoring Stereotype Threat .00 0.04 128 .97

DV: Intent to Obtain STEM Job

Step 1 A48

Pre-Mentoring Intent to Obtain STEM Job .79 10.89 127 .00

Step 2 .49

Pre-Mentoring Intent to Obtain STEM Job .80 1092 126 .00

Post-Mentoring Stereotype Threat 06 096 126 .34

DV: Intent to Take STEM Classes

Step 1 28

Pre-Mentoring Intent to Take STEM Classes 43 7.11 129 .00

Step 2 28

Pre-Mentoring Intent to Take STEM Classes 43 7.08 128 .00

Post-Mentoring Stereotype Threat -01  -11 128 .91
Hypothesis 5a

Hypothesis 5a stated that protégés in the stereotype threat mentoring condition were
expected to experience less stereotype threat while taking a standardized math test than protégés

in the academic control and non-academic control conditions. This hypothesis was tested with a
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3 (Type of Mentoring: Stereotype Threat Reduction, Academic Control, or Non-Academic
Control) x 2 (Gender Match: Female or Male Mentor) ANCOVA with protégés’ pre-mentoring
stereotype threat on the math test scores as a covariate. There was no significant main effect for
type of mentoring (F(2, 116) = 0.49, p = .62, ° = .01), as protégés in the stereotype threat
reduction (M = 1.56, SD = 0.83) condition did not report experiencing less stereotype threat
during the math test than protégés in the academic control (M = 1.33, SD = 0.59) and the non-
academic control (M = 1.32, SD = 0.56) conditions. There was also no significant main effect for
gender match (F(1, 116) = 0.65, p = .42, * = .01, d = .04), as protégés paired with female
mentors (M = 1.41, SD =.70) did not report experiencing less stereotype threat during the math
test than protégés paired with male mentors (M = 1.44, SD = .69). Results indicated no support
for hypothesis 5a; protégés in the stereotype threat reduction condition did not report
experiencing less stereotype threat than protégés in the academic control and non-academic

control conditions.

Hypothesis 5b

Hypothesis 5b proposed a type of mentoring x gender match interaction such that
protégés paired with female mentors were expected to report experiencing less stereotype threat
while taking the math test than protégés with male mentors in the academic and non-academic
mentoring conditions, whereas mentor gender was expected to have no effect on protégés’
feelings of stereotype threat during the math test in the stereotype threat reduction mentoring

condition. Hypothesis 5b was not supported as there was no type of mentoring x gender match
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interaction on protégés’ feelings of stereotype threat during the math test (F(2, 116) =0.99, p =

38, 77 =.02).

Hypothesis 6a

Hypothesis 6a stated that protégés in the stereotype threat mentoring condition would
perform better on a standardized math test than protégés in the academic control and non-
academic control conditions. This hypothesis was tested with a 3 (Type of Mentoring: Stereotype
Threat Reduction, Academic Control, or Non-Academic Control) x 2 (Gender Match: Female or
Male Mentor) ANCOV A with protégés’ pre-mentoring math test scores as a covariate. There
was no significant main effect for type of mentoring (F(2, 124) = 0.18, p = .84, #° = .00), as
protégés in the stereotype threat reduction (M = 15.12, SD = 4.93) condition did not answer more
math questions correctly than protégés in the academic control (M = 14.92, SD = 4.78) and the
non-academic control (M = 14.72, SD = 4.53) conditions. Similarly, protégés in the stereotype
threat reduction (M = 66.74, SD = 16.71) condition did not answer a higher percentage of math
questions correctly than protégés in the academic control (M = 66.93, SD = 15.15) and the non-
academic control (M = 71.79, SD = 12.68) conditions (F(2, 124) = 0.55, p = .58, * = .01). There
was also no main effect for gender match (F(1, 124) = 0.39, p = .53, 7' =.00,d=".12), as
protégés paired with female mentors (M = 14.77, SD = 4.48) did not answer more math questions
correctly than protégés paired with male mentors (M = 15.39, SD = 5.41). Similarly, protégés
paired with female mentors (M = 67.64, SD = 15.56) did not answer a higher percentage of
questions correctly compared to protégés paired with male mentors (M = 68.65, SD = 14.93; F(1,

124) = .00, p = .96, 5° = .00, d = .07). Results indicated no support for hypothesis 6a; protégés in
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the stereotype threat reduction condition did not perform better on the math test than protégés in

the academic control and non-academic control conditions.

Hypothesis 6b

Hypothesis 6b stated that protégés with female mentors would perform better on a
standardized math test than protégés with male mentors in the academic control and non-
academic control conditions, whereas mentor gender would have no effect on protégés’
performance on a standardized math test in the stereotype threat mentoring condition. No support
was found for hypothesis 6b as the type of mentoring x gender match interaction on protégés’
math test performance was not significant for total correct (F(2, 124) = 1.61, p = .20, 5° = .03)

and percentage correct (F(2, 124) = 0.16, p = .85, 5° = .00).

Hypothesis 7a

Hypothesis 7a stated that protégés in the stereotype threat mentoring condition would
report less performance-avoidance goals during the math test than protégés in the academic
control and non-academic control conditions. This hypothesis was tested with a 3 (Type of
Mentoring: Stereotype Threat Reduction, Academic Control, or Non-Academic Control) x 2
(Gender Match: Female or Male Mentor) ANCOVA with protégés’ pre-mentoring performance-
avoidance goal scores during the math test as a covariate. There was no significant main effect
for type of mentoring (F(2, 116) =1.00, p = .37, 172 =.02), as protégés in the stereotype threat
reduction (M = 3.41, SD = 0.81) condition did not report less performance-avoidance goals
during the math test than protégés in the academic control (M = 3.43, SD = (.78) and the non-

academic control (M = 3.48, SD = 0.52) conditions. There was also no significant main effect for
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gender match (F(1, 116)=0.31, p = .58, ° = .00, d = .28), as protégés paired with female
mentors (M = 3.49, SD = 0.76) did not report less performance-avoidance goals than protégés
paired with male mentors (M = 3.29, SD = 0.67). There was also no type of mentoring x gender
match interaction on protégés’ performance-avoidance goals during the math test (F(2, 116) =
0.08, p = .92, #° = .00). Results indicated no support for hypothesis 7a; protégés in the stereotype
threat mentoring condition did not report less performance-avoidance goals during the math test

compared to protégés in the academic control and non-academic control conditions.

Hypothesis 7b

Hypothesis 7b stated that protégés in the stereotype threat mentoring condition would
report less worry during the math test than protégés in the academic control and non-academic
control conditions. This hypothesis was tested with a 3 (Type of Mentoring: Stereotype Threat
Reduction, Academic Control, or Non-Academic Control) x 2 (Gender Match: Female or Male
Mentor) ANCOV A with protégés’ pre-mentoring worry during the math test as a covariate.
There was no significant main effect for type of mentoring (F(2, 116) = 0.36, p = .70, 5° = .01),
as protégés in the stereotype threat reduction (M = 1.46, SD = 0.54) condition did not report less
worry during the math test than protégés in the academic control (M = 1.47, SD = 0.59) and the
non-academic control (M = 1.32, SD = 0.58) conditions. There was also no significant main
effect for gender match (F(1, 116) =3.48, p = .07, > = .03, d = .14), as protégés paired with
female mentors (M = 1.41, SD = 0.55) did not report less worry during the math test than
protégés paired with male mentors (M = 1.49, SD = 0.61) in the amount of worry experienced

during the math test. There was also no type of mentoring x gender match interaction on
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protégés’ worry during the math test (F(2, 116) =2.55, p = .08, #° = .04). Results indicated no
support for hypothesis 7b; protégés in the stereotype threat mentoring condition did not report
less worry during the math test than protégés in the academic control and non-academic control

conditions.

Hypothesis 7c

Hypothesis 7¢ stated that performance-avoidance goals and worry would mediate the
effects of stereotype threat on performance such that higher stereotype threat was expected to
predict higher performance-avoidance goals, which was expected to predict higher worry, which
was expected to predict lower performance. Although the type of mentoring and the gender of
their mentor did not affect protégés’ performance-avoidance goals and worry during the math
test, performance-avoidance goals and worry may still mediate the effects of stereotype threat on
math test performance across conditions. A regression analysis was carried out following the
Baron and Kenny’s (1986) guidelines. First, a regression analysis was carried out in which
feelings of stereotype threat during the post-mentoring math test was entered as a predictor of
performance-avoidance goals during the post-mentoring math test. There was no evidence of a
relationship between stereotype threat and performance-avoidance goals (5 = .14, #(122) = 1.49,
p=.14).

Although there is no evidence of performance-avoidance goals being a mediator of
stereotype threat, worry may still mediate the effects of performance-avoidance goals on math
test performance. To test this possibility, a regression analysis was carried out in which

performance-avoidance goals during the post-mentoring math test was entered as a predictor of
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worry during the post-mentoring math test. A significant relationship was found between
performance-avoidance goals during the post-mentoring math test and worry during the post-
mentoring math test (f = .26, 1(122) = 3.92, p <.01). Next the relationship between performance-
avoidance goals during the post-mentoring math test and performance on the post-mentoring
math test was examined. No relationship was found between performance-avoidance goals and
math test performance (f =-.78, 1(122) =-1.34, p = .18).

It may also be the case that worry mediates the effects of stereotype threat on
performance directly. To test this possibility, a regression analysis was carried out in which
stereotype threat during the post-mentoring math test was entered as a predictor of worry during
the post-mentoring math test. A significant relationship was found between stereotype threat
during the post-mentoring math test and worry during the post-mentoring math test (f = .22,
#(122) =3.09, p <.01). Next the relationship between stereotype threat during the post-mentoring
math test and performance on the post-mentoring math test was examined. No relationship was
found between stereotype threat during testing and math test performance (5 = .17, #(122) = 0.27,
p=.79).

Although performance-avoidance goals during the post-mentoring math test predicted
worry during the post-mentoring math test and stereotype threat during the post-mentoring math
test predicted worry during the post-mentoring math test, stereotype threat during the post-
mentoring math test did not predict performance-avoidance goals during the post-mentoring
math test, performance-avoidance goals during the post-mentoring math test did not predict math
test performance, and stereotype threat during the post-mentoring math test did not predict math

test performance. Thus, there was no evidence of a mediation chain in which higher stereotype
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threat resulted in higher performance-avoidance goals, which resulted in higher worry, which
undermined performance on the math test. Figure 9 summarizes the math test mediation

analyses. Taken together, these findings indicate that hypothesis 7c¢ was not supported.
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Figure 9: Protégé Math Test Mediation Analyses
Mentor Results

Research Question 1

Research question 1 sought to determine if mentors’ ratings of the career development
they provided, as well as the frequency of career development comments they made was related
to their feelings of stereotype threat. Bivariate correlation analyses revealed that mentors’ post-
mentoring ratings of career development they provided was not correlated with mentors’ post-
mentoring feelings of stereotype threat in STEM classes (7(100) = .03, p =.76) or mentors’
feelings of stereotype threat during the post-mentoring math test (r(96) = .06, p = .53). Similarly,
the number of career development comments made by mentors was not correlated with mentors’

post-mentoring feelings of stereotype threat in STEM classes ((76) = -.06, p =.63) or mentors’
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feelings of stereotype threat during the post-mentoring math test (r(78) = .07, p =.57). Based on
these findings, it appears that providing more career development was not related to feeling less

stereotype threat.

Research Question 2

Research question 2 sought to determine if mentors’ ratings of the psychosocial support
they provided, as well as the frequency of psychosocial support comments they made was related
to their feelings of stereotype threat. A bivariate correlation analysis revealed that mentors’ post-
mentoring ratings of the psychosocial support provided was not correlated with mentors’ post-
mentoring feelings of stereotype threat in STEM classes (7(100) = -.00, p =.99) or mentors’
feelings of stereotype threat during the post-mentoring math test (r(96) = -.01, p =.92).
Similarly, the number of psychosocial support comments made by mentors was not correlated
with mentors’ post-mentoring feelings of stereotype threat in STEM classes (1(76) = -.08, p =.49)
or mentors’ feelings of stereotype threat during the post-mentoring math test (r(78) =.04, p =
.70). Based on these findings, it appears that providing more psychosocial support was not

related to feeling less stereotype threat.

Hypothesis la

Hypothesis 1a stated that mentors in the stereotype threat reduction mentoring condition
would endorse an incremental theory of intelligence more than participants in the academic
control and non-academic control conditions. This hypothesis was tested with a 3 (Type of
Mentoring: Stereotype Threat Reduction, Academic Control, or Non-Academic Control) x 2

(Mentor Gender: Female or Male) ANCOVA with mentors’ pre-mentoring incremental theory
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scores as a covariate. A significant main effect for type of mentoring was found (F(2, 96) = 4.45,
p =01, #° =.09; see Figure 10). Planned comparisons revealed that mentors in the academic
control (M = 3.98, SD = 0.72) and non-academic control (M = 3.73, SD = 0.67) conditions did
not differ from each other (#(100) =-1.48, p = .14, d = .36). However, mentors in the stereotype
threat reduction (M = 4.33, SD = 0.62) condition endorsed incremental theories of intelligence
more than mentors in the academic control (#(100) =-2.27, p = .03, d = .52) and non-academic
control conditions (#(100) = -3.58, p <.01, d =.93). A significant main effect for mentor gender
was also found (F(1, 96) = 8.47, p < .01, ° = .08, d = .73; see Figure 11). Male mentors (M =
4.37, SD = 0.63) endorsed an incremental theory of intelligence more than female mentors (M =

3.89, SD = 0.69).
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Figure 10: Mentors’ Incremental Theory of Intelligence across Conditions

159




5.00-

4.00-

3.00-7

2,007

1.00

Mean Post-Mentoring Incremental Theory of
Intelligence

0.00

T T
Female Male

Gender

Error Bars: 95% Cl

Figure 11: Mentors’ Incremental Theory of Intelligence by Gender

These main effects were qualified by a significant type of mentoring X mentor gender
interaction (F(2, 96) = 3.49, p = .03, #° = .07). Planned comparisons revealed no significant
difference between female mentors in the academic control (M = 3.74, SD = 0.61) and non-
academic control (M = 3.60, SD = 0.63) conditions (#(67) =-.73, p=.47,d = .23). However,
female mentors in the stereotype threat reduction (M = 4.27, SD = 0.65) condition endorsed
incremental theories of intelligence more than female mentors in the academic control (#(67) = -
2.90, p = .01, d = .84) and non-academic control (#(67) =-3.61, p <.01, d = 1.05) conditions (see

Figure 12). Planned comparisons revealed no significant difference between male mentors in the
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academic control (M = 4.38, SD = 0.73) and non-academic control (M = 4.21, SD = 0.64)
conditions (#(30) =-0.53, p = .60, d = .25). Unlike female mentors, male mentors in the
stereotype threat reduction (M = 4.44, SD = 0.54) condition did not significantly differ from male
mentors in the academic control (#30) =-0.27, p =.79, d = .09) and non-academic control

conditions (#(30) =-0.73, p = .47, d = .39; see Figure 13).
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Figure 12: Female Mentors’ Incremental Theory of Intelligence across Conditions
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Figure 13: Male Mentors’ Incremental Theory of Intelligence across Conditions

Based on these results, hypothesis 1a is supported. Mentors in the stereotype threat
reduction condition endorsed an incremental theory of intelligence more than mentors in the
academic control and non-academic control conditions. Additionally, female mentors in the
stereotype threat reduction condition endorsed an incremental theory of intelligence more after
the mentoring intervention than female mentors in the academic control and non-academic
control conditions, whereas male mentors in the stereotype threat reduction condition did not

significantly differ in their endorsement of an incremental theory of intelligence after the
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mentoring intervention from male mentors in academic control and non-academic control
conditions.

A mediation analysis following Baron and Kenny’s (1986) guidelines was carried out to
determine if the effects of mentoring condition on post-mentoring endorsements of incremental
theories of intelligence was mediated by coded self-theories (see Figure 14). First, a hierarchical
regression analysis was carried out in which pre-mentoring endorsements of incremental theories
of intelligence was entered in the first step, followed by a dummy-coded condition variable, with
the stereotype threat reduction condition coded as 1 and the two control conditions coded as 2,
entered in the second step as predictors of post-mentoring endorsement of incremental theories
of intelligence. Pre-mentoring endorsements of incremental theories of intelligence explained a
significant amount of the variance in post-mentoring endorsements of incremental theories of
intelligence in the first step of the regression analysis (8 = .61, #(76) = 8.02, p < .01, R* = .46).
The inclusion of the dummy-coded condition variable in the second step of the regression
analysis resulted in a significant increase in the amount of explained variance in post-mentoring
endorsements of incremental theories of intelligence (8 = .33, #(75) =2.76, p < .01, AR* = .05).
The significant relationship between mentoring condition and post-mentoring endorsements of
incremental theories of intelligence meets the first step in mediation evidence.

To meet the second step in mediation evidence, a hierarchical regression analysis was
carried out in which pre-mentoring endorsements of incremental theories of intelligence was
entered in the first step, followed by coded self-theories entered in the second step as predictors
of post-mentoring endorsement of incremental theories of intelligence. The inclusion of coded

self-theories in the second step of the regression analysis resulted in a significant increase in the
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amount of explained variance in post-mentoring endorsements of incremental theories of
intelligence (8 = .05, #(75) = 4.69, p = .02, AR* = .04). The significant relationship between
coded self-theories and post-mentoring endorsements of incremental theories of intelligence
meets the second step in mediation evidence.

To meet the third step in mediation evidence, a regression analysis was carried out in
which the dummy-coded condition variable was entered as a predictor of coded self-theories.
The stereotype threat reduction mentoring condition explained a significant amount of the
variance in coded self-theories (8 = 1.93, #81) = 3.26, p < .01, R* = .12). The significant
relationship between mentoring condition and coded self-theories meets the third step in
mediation evidence.

To meet the last step for mediation, the dummy-coded condition variable and coded self-
theories were simultaneously entered into a regression analysis as predictors of post-mentoring
endorsements of incremental theories of intelligence. The dummy-coded condition variable (f =
27, 1(74) = 2.09, p = .04) remained a significant predictor of post-mentoring endorsements of
incremental theories of intelligence. Coded self-theories (f = .03, #(74) = 1.53, p = .13), however,
was not a significant predictor of post-mentoring endorsements of incremental theories of
intelligence when entered simultaneously with the dummy-coded condition variable. These
findings suggest that self-theories discussions did not mediate the effects of the stereotype threat

reduction condition on increased endorsement of incremental theories of intelligence.

164



p=233

p<.01
p=193 p=.05 i
Stereotype Threat p<.01 Coded p<.05 Self-Reported
Reduction Condition > Self-Theories > Incremental Theory

A

p
j

o o
=
™ ™

Al

Figure 14: Mentor Incremental Theory Mediation Analysis

Hypothesis 1b

Hypothesis 1b stated that mentors in the stereotype threat reduction mentoring condition
would endorse an entity of intelligence less than mentors in the academic control and non-
academic control conditions. This hypothesis was tested with a 3 (Type of Mentoring: Stereotype
Threat Reduction, Academic Control, or Non-Academic Control) x 2 (Mentor Gender: Female or
Male) ANCOVA with mentors’ pre-mentoring entity theory scores as a covariate. A significant
main effect was found for type of mentoring (F(2, 96) = 7.18, p < .01, 7' =.13; see Figure 15).
Planned comparisons revealed that mentors in the academic control (M = 2.03, SD = 0.90) and
non-academic control (M =2.22, SD = (.72) conditions did not differ from each other (#(100) =
1.05, p = .30, d = .23). However, mentors in the stereotype threat reduction (M = 1.55, SD =
0.58) condition endorsed entity theories of intelligence less than protégés in the academic control
(#(100) =2.79, p < .01, d = .63) and non-academic control conditions (#(100) = 3.65, p <.01,d =

1.02). A significant main effect was found for mentor gender (F(1, 96) =4.75, p=.03, #° = .05,
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d = .58; see Figure 16). Female mentors (M = 2.05, SD = 0.75) endorsed an entity theory of
intelligence more than male mentors (M = 1.60, SD = 0.80). Lastly, the type of mentoring x
mentor gender interaction was not significant (F(2, 96) = 0.58, p =.56, #° = .01). In conclusion,
hypothesis 1b was supported; mentors in the stereotype threat reduction condition endorsed
entity theories of intelligence less after the mentoring intervention than mentors in the academic

control and non-academic control conditions.
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Figure 15: Mentors’ Entity Theory of Intelligence across Conditions

166



2.50+

2,00

150

1.007

0.50

Mean Post-Mentoring Entity Theory of Intelligence

0.00

T T
Female Male

Gender

Error Bars: 95% Cl

Figure 16: Mentors’ Entity Theory of Intelligence by Gender

A mediation analysis following Baron and Kenny’s (1986) guidelines was carried out to

determine if the effects of mentoring condition on post-mentoring endorsements of entity

theories of intelligence was mediated by coded self-theories. First, a hierarchical regression

analysis was carried out in which pre-mentoring endorsements of entity theories of intelligence

was entered in the first step, followed by a dummy-coded condition variable, with the stereotype

threat reduction condition coded as 1 and the two control conditions coded as 2, entered in the

second step as a predictor of post-mentoring endorsement of entity theories of intelligence. Pre-

mentoring endorsements of entity theories of intelligence explained a significant amount of the
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variance in post-mentoring endorsements of entity theories of intelligence in the first step of the
regression analysis (8 = .57, #(76) = 5.28, p < .01, R* = .27). The inclusion of the dummy-coded
condition variable in the second step of the regression analysis resulted in a significant increase
in the amount of explained variance in post-mentoring endorsements of entity theories of
intelligence (8 = -.56, #(75) = -3.48, p < .01, AR> = .10). The significant relationship between
mentoring condition and post-mentoring endorsements of entity theories of intelligence meets
the first step in mediation evidence.

To meet the second step in mediation evidence, a hierarchical regression analysis was
carried out in which pre-mentoring endorsements of entity theories of intelligence was entered in
the first step, followed by coded self-theories entered in the second step. The inclusion of coded
self-theories in the second step of the regression analysis did not result in a significant increase in
the amount of explained variance in post-mentoring endorsements of entity theories of
intelligence (8 = -.04, #(75) = -1.34, p = .18, AR* = .02). Given that self-theories discussions was
not significantly related to post-mentoring endorsements of entity theories of intelligence, there
is no evidence that the effects of the stereotype threat reduction condition on decreased
endorsement of entity theories of intelligence were mediated by self-theories discussions (see

Figure 17).
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Figure 17: Mentor Entity Theory Mediation Analysis

Hypothesis 2a

Hypothesis 2a stated that female mentors in the stereotype threat mentoring condition
were expected to report experiencing less stereotype threat in their STEM classes than female
mentors in the academic control and non-academic control conditions. This hypothesis was
tested with a 3 (Type of Mentoring: Stereotype Threat Reduction, Academic Control, or Non-
Academic Control) x 2 (Mentor Gender: Female or Male) ANCOV A with mentors’ pre-
mentoring stereotype threat in STEM classes scores as a covariate. A significant main effect for
type of mentoring on feelings of stereotype threat in STEM classes was found (F(2, 94) =6.71, p
< .01, #° =.13; see Figure 18). Planned comparisons revealed that mentors in the academic
control (M = 2.24, SD = 0.67) and non-academic control (M =2.29, SD = (0.78) conditions did
not differ from each other (#(98) = 0.29, p = .77, d = .07). However, mentors in the stereotype
threat reduction (M = 1.76, SD = 0.68) condition reported experiencing less stereotype threat in
their classes than mentors in the academic control (#(98) =2.98, p <.01, d =.71) and non-
academic control conditions (#(98) = 3.00, p <.01, d = .72). A significant main effect for mentor

gender on feelings of stereotype threat in STEM classes was also found (F(1, 94) =9.89, p <.01,
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n’ = .10, d = .84; see Figure 19). Female mentors (M = 2.26, SD = 0.68) reported experiencing

more stereotype threat in STEM classes than male mentors (M = 1.68, SD = 0.70).
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Figure 18: Mentors’ Stereotype Threat in STEM Classes across Conditions
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Figure 19: Mentors’ Stereotype Threat in STEM Classes by Gender

Planned comparisons were carried out to determine if female mentors benefitted more
from the stereotype threat reduction condition than male mentors. Female mentors in the
academic control (M = 2.47, SD = 0.60) and non-academic control (M = 2.46, SD = 0.68)
conditions did not differ in the amount of stereotype threat felt in STEM classes (#(65) = .04, p =
.97). However, female mentors in the stereotype threat reduction condition (M = 1.92, SD = 0.64)
reported experiencing less stereotype threat in their STEM classes than female mentors in the
academic control (#(65) =2.97, p <.01) and female mentors in the non-academic control (#(65) =

2.82, p <.01) conditions. Male mentors were not expected to experience stereotype threat in their
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STEM classes and as a result, male mentors in the stereotype threat reduction condition were not
expected to differ from male mentors in the academic control and non-academic control
conditions. As expected, male mentors in the academic control (M = 1.87, SD = 0.64) and non-
academic control (M = 1.74, SD = 0.90) conditions did not differ from each other in the amount
of stereotype threat experienced in STEM classes (#(30) =-0.38, p =.71). Similarly, male
mentors in the stereotype threat reduction (M = 1.44, SD = 0.66) condition did not differ from
male mentors in the academic control (#30) = 1.59, p = .12) and non-academic control (#30) =
0.87, p =.39) in the amount of stereotype threat experienced in STEM classes. Taken together,
these results suggest that hypothesis 2 was supported; mentors in the stereotype threat reduction
condition, particularly female mentors, reported experiencing less stereotype threat in their
STEM classes after the mentoring intervention than

To determine which component of the stereotype threat reduction program contributed
the most to reducing feelings of stereotype threat in STEM classes, a hierarchical regression
analysis was carried out with pre-mentoring feelings of stereotype threat in STEM classes
entered in the first step, and coded self-affirmation, misattributions, and self-theories entered in
the second step. Pre-mentoring feelings of stereotype threat in STEM classes explained a
significant amount of the variance in post-mentoring feelings of stereotype threat in STEM
classes in the first step of the regression analysis (5 = .74, (74) = 6.99, p < .01, R? = 40). The
inclusion of coded self-affirmation, misattributions, and self-theories in the second step of the
regression analysis resulted in a significant increase in the amount of explained variance in post-
mentoring feelings of stereotype threat in STEM classes (AR* = .10, p < .01). Coded self-theories

(B =-.05, 1(69) =-2.34, p = .02) and self-affirmations (f = -.04, #(69) = -2.02, p <.05) emerged
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as a unique predictor of post-mentoring feelings of stereotype threat in STEM classes, whereas
coded misattributions (f = -.03, #(69) =-1.61, p = .11) did not account for unique variance in
post-mentoring feelings of stereotype threat in STEM classes. Based on these findings, it appears
to discussing self-theories and important values are the key intervention components contributing
to stereotype threat reduction.

A mediation analysis following Baron and Kenny’s (1986) guidelines was carried out to
determine if the effects of mentoring condition on post-mentoring feelings of stereotype threat in
STEM classes was mediated by coded self-affirmation, misattributions, and self-theories. First, a
hierarchical regression analysis was carried out in which pre-mentoring feelings of stereotype
threat in STEM classes was entered in the first step, followed by a dummy-coded condition
variable, with the stereotype threat reduction condition coded as 1 and the two control conditions
coded as 2, entered in the second step as a predictor of post-mentoring feelings of stereotype
threat in STEM classes. Pre-mentoring feelings of stereotype threat in STEM classes explained a
significant amount of the variance in post-mentoring feelings of stereotype threat in STEM
classes in the first step of the regression analysis (8 = .74, #(74) = 6.99, p < .01, R* = .40). The
inclusion of the dummy-coded condition variable in the second step of the regression analysis
resulted in a significant increase in the amount of explained variance in post-mentoring feelings
of stereotype threat in STEM classes (f = -.48, #(73) =-3.67, p < .01, AR*=.09). The significant
relationship between condition and post-mentoring feelings of stereotype threat in STEM classes
meets the first step in mediation evidence. The second step for mediation was met in the
previously reported regression analysis in which coded self-affirmation, misattributions, and self-

theories were entered as predictors of post-mentoring feelings of stereotype threat in STEM
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classes, with coded self-theories and self-affirmations emerging as the predictors accounting for
unique variance in post-mentoring feelings of stereotype threat in STEM classes.

To meet the third step for mediation, the dummy-coded condition variable was entered as
a predictor of coded self-theories and self-affirmations. The stereotype threat reduction
mentoring condition explained a significant amount of the variance in coded self-theories (8 =
1.93, #(81) = 3.26, p < .01, R* = .12). The stereotype threat reduction mentoring condition also
explained a significant amount of the variance in coded self-affirmations (f = 2.11, #81) =3.11,
p <.01, R*=.11).The significant relationship between mentoring condition and coded self-
theories and self-affirmations meets the third step in mediation evidence.

To meet the last step for mediation, the dummy-coded condition variable and coded self-
theories and self-affirmations were simultaneously entered into a regression analysis as
predictors of post-mentoring feelings of stereotype threat in STEM classes. The dummy-coded
condition variable (f = -.35, #(71) = -2.45, p = .02) remained a significant predictor of post-
mentoring feelings of stereotype threat. However, coded self-theories (5 =-.03, t(71) =-1.45, p =
.15) and self-affirmations (f = -.03, #((71) = -1.24, p = .22) were no longer significant predictors
of post-mentoring feelings of stereotype threat. These findings suggest that self-theories and self-
affirmations discussions did not mediate the effects of the stereotype threat reduction condition

on decreased feelings of stereotype threat in STEM classes (see Figure 20).
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Figure 20: Mentor Stereotype Threat Mediation Analysis

Hypothesis 3

The lack of variability in mentors’ intentions to remain in STEM prior to mentoring may
have limited the ability of the present study to detect differences between conditions. Results for
highest intended degree on a 4-point scale (i.e., 1 = associates, 2 = bachelors, 3 = masters, 4 =
doctoral degree) revealed that the majority of mentors intended to obtain a master’s degree or
above (M = 3.38, SD = 0.76). In terms of degree breakdown, 18 mentors sought a bachelor’s
degree, 30 sought a master’s degree, and 59 sought a doctoral degree. Similarly, the majority of
mentors intended to pursue graduate education (M = 4.10, SD = 1.27), with 60.78% responding
with a 5 (very likely) on the 5-point Likert scale. Additionally, the majority of protégés intended
to pursue a professional job in a STEM field (M = 4.49, SD = 1.06), with 74.55% responding
with a 5 (very likely) on the 5-point Likert scale. Lastly, the majority of mentors intended to take
future STEM courses (M = 4.42, SD = 0.92), with 63.64% responding with 5 (very likely) on the

5-point Likert scale.
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The lack of variability in mentors’ intentions to remain in STEM after receiving
mentoring may have also limited the ability of the present study to detect differences between
conditions. Results for highest intended degree revealed that the majority of mentors intended to
obtain a master’s degree or above (M = 3.45, SD = 0.76). In terms of degree breakdown, 1
mentor sought an associate’s degree, 13 sought a bachelor’s degree, 25 sought a master’s degree,
and 60 sought a doctoral degree. Similarly, the majority of mentors intended to pursue graduate
education (M =4.03, SD = 1.33), with 55.89% responding with a 5 (very likely) on the 5-point
Likert scale. Additionally, that the majority of mentors intended to pursue a professional job in a
STEM field (M = 4.58, SD = 0.92), with 75.49% responding with a 5 (very likely) on the 5-point
Likert scale. Lastly, the majority of mentors intended to take future STEM courses (M = 4.69, SD
= 0.64), with 78.22% responding with a 5 (very likely) on the 5-point Likert scale.

The lack of variability in mentors’ intention to remain in STEM measures likely
prevented the present study from finding significant effects for hypotheses 3. Hypotheses 3a and
3b were tested with a 3 (Type of Mentoring: Stereotype Threat Reduction, Academic Control, or
Non-Academic Control) x 2 (Gender: Female or Male Mentor) ANCOV A with pre-mentoring
intentions scores used as a covariate. There were no significant main effects for type of
mentoring or gender, as well as no significant interaction between type of mentoring and gender,
for any of the intention outcomes. Refer to Table 8 for the main effect and interaction

ANCOV As for hypothesis 3.
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Table 8: Analysis of Covariance for Mentors’ STEM Intentions

Type of Mentoring (TM) = Highest Degree Desired 2 0.84 .44 .02
Gender (G) - Highest Degree Desired 1 3.69 .06 .04
TM x G = Highest Degree Desired 2 2.03 .14 .04
Error 90

Type of Mentoring (TM) = Intent to Obtain Graduate Education 2 0.47 .63 .01
Gender (G) = Intent to Obtain Graduate Education 1 0.09 .76 .00
TM x G = Intent to Obtain Graduate Education 2 1.03 .36 .02
Error 95

Type of Mentoring (TM) - Intent to Obtain a STEM Job 2 0.46 .63 .01
Gender (G) - Intent to Obtain a STEM Job 1 0.03 .87 .00
TM x G = Intent to Obtain a STEM Job 2 0.85 .43 .02
Error 95

Type of Mentoring (TM) —> Intent to Take STEM Classes 2 1.75 .18 .04
Gender Match (GM) - Intent to Take STEM Classes 1 0.03 .86 .00
TM x GM - Intent to Take STEM Classes 2 1.05 .35 .02
Error 94

Hypothesis 4

Hypothesis 4 stated that sense of belonging would mediate the effects of stereotype threat
on intentions such that higher stereotype threat was expected to predict lower sense of belonging,
which was expected to predict lower intentions to remain in STEM. Initial support for the
relationship between sense of belonging and stereotype threat can be found in the significant
negative correlation between post-mentoring sense of belonging and post-mentoring stereotype
threat felt in STEM classes (1(99) = -.49, p <.01). To determine if sense of belonging mediates
the effects of stereotype threat on intentions to remain in STEM, Baron and Kenny’s (1986)

mediation technique was utilized. First, a hierarchical regression analysis was carried out in
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which post-mentoring sense of belonging was entered as the dependent variable, and pre-
mentoring sense of belonging was entered as the predictor in the first step, followed by post-
mentoring feelings of stereotype threat in STEM classes in the second step. Pre-mentoring sense
of belonging was entered in the first step to determine if post-mentoring feelings of stereotype
threat in STEM classes uniquely predicts post-mentoring feelings of sense of belonging. As
expected, pre-mentoring sense of belonging was a significant predictor of post-mentoring sense
of belonging in the first step (f =.79, #(97) = 9.14, p <.01). Pre-mentoring sense of belonging
remained a significant predictor of post-mentoring sense of belonging in the second step (5 = .67,
#(96) =7.52, p <.01). However, post-mentoring stereotype threat in STEM classes was also a
significant predictor of post-mentoring sense of belonging in the second step (f =-.19, #(96) = -
3.44,p<.01).

For the next step, post-mentoring feelings of stereotype threat in STEM classes was
entered as a predictor of post-mentoring intentions to remain in STEM, after pre-mentoring
intentions to remain in STEM were entered first as control variables. Because the four intention
items (i.e., highest intended degree, likelihood of pursuing STEM graduate education, likelihood
of obtaining a professional STEM job, and likelihood of taking STEM classes in the future) were
not highly correlated with each other, separate regression analyses were carried out for each
intention outcome. Results indicated that post-mentoring feelings of stereotype threat in STEM
classes did not significantly predict any of the intention outcomes (see Table 9). Thus, hypothesis
4 remains unsupported as no evidence was obtained for sense of belonging mediating of the

effects of stereotype threat on intentions.
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Table 9: Mediation Analysis for Mentors’” STEM Intentions

Post-Mentoring Stereotype Threat = Post- S t df p R’
Mentoring Intentions to Remain in STEM

DV: Highest Degree Desired

Step 1 .39
Pre-Mentoring Highest Degree Desired .63 7.70 92 .00

Step 2 .39
Pre-Mentoring Highest Degree Desired .63 7.68 91 .00
Post-Mentoring Stereotype Threat -04 -0.49 91 .62

DV: Graduate Education Intent

Step 1 35
Pre-Mentoring Graduate Education Intent .60  7.16 97 .00

Step 2 .36
Pre-Mentoring Graduate Education Intent .60  7.17 96 .00
Post-Mentoring Stereotype Threat 22 1.42 96 .16

DV: Intent to Obtain STEM Job

Step 1 15
Pre-Mentoring Intent to Obtain STEM Job 33 420 97 .00

Step 2 .16
Pre-Mentoring Intent to Obtain STEM Job 33 419 96 .00
Post-Mentoring Stereotype Threat -.08 -0.62 96 .54

DV: Intent to Take STEM Classes

Step 1 .16
Pre-Mentoring Intent to Take STEM Classes 28 431 96 .00

Step 2 .16
Pre-Mentoring Intent to Take STEM Classes 28 429 95 .00
Post-Mentoring Stereotype Threat .03 0.37 95 72
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Hypothesis 5a

Hypothesis Sa stated that female mentors in the stereotype threat reduction condition
would report experiencing less stereotype threat while taking a standardized math test than
female mentors in the academic control and non-academic control conditions. This hypothesis
was tested with a 3 (Type of Mentoring: Stereotype Threat Reduction, Academic Control, or
Non-Academic Control) x 2 (Mentor Gender: Female or Male) ANCOV A with mentors’ pre-
mentoring stereotype threat in STEM classes scores as a covariate. There was no main effect for
type of mentoring (F(2, 93) = .76, p = .47, ° = .02), as mentors in the stereotype threat reduction
(M =1.25, SD = 0.53) condition did not significantly differ from mentors in the academic control
(M =1.46, SD = 0.72) and non-academic control (M = 1.33, SD = 0.50) conditions in their
feelings of stereotype threat during the math test. There was a significant main effort for mentor
gender (F(1, 93) =4.96, p=.03, ° = .05, d = .91), with female mentors (M = 1.48, SD = 0.66)
reporting experiencing more stereotype threat during the math test than male mentors (M = 1.04,
SD =0.19). Lastly, there was no significant type of mentoring x mentor gender interaction (F(2,
93)=.03, p =.97, ° = .00). Based on these findings, it appears that hypothesis 5a was not
supported; female mentors in the stereotype threat reduction condition did not experience less
stereotype threat while taking a math test than female mentors in the academic control and non-

academic control conditions.

Hypothesis 6a

Hypothesis 6a stated that female mentors in the stereotype threat mentoring condition

were expected to perform better on a standardized math test than female mentors in the academic
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control and non-academic control conditions. This hypothesis was tested with a 3 (Type of
Mentoring: Stereotype Threat Reduction, Academic Control, or Non-Academic Control) x 2
(Mentor Gender: Female or Male) ANCOV A with mentors’ pre-mentoring math test scores as a
covariate. There was no main effect for type of mentoring (F(2, 95) = 0.25, p = .78, ° = .01), as
mentors in the stereotype threat reduction (M = 17.39, SD = 6.25) condition did not answer more
questions correctly than mentors in the academic control (M = 17.44, SD = 5.24) and the non-
academic control (M = 16.37, SD = 5.22) conditions. Similarly, mentors in the stereotype threat
reduction (M = 74.14, SD = 13.70) condition did not answer a significantly higher percentage of
questions correctly than mentors in the academic control (M = 70.44, SD = 18.51) and the non-
academic control (M = 71.33, SD = 16.55) conditions (F(2, 95) = 0.50, p = .61, * = .01). A
significant main effect for mentor gender was found for the total number of math questions
answered correctly (F(1, 95) = 4.40, p = .04, ° = .04, d = .42), with male mentors (M = 18.72,
SD = 5.70) outperforming female mentors (M = 16.37, SD = 5.44) on the math test. A near
significant main effect for mentor gender was found for percentage of questions answered
correctly (F(1, 95) =3.91, p=.051, #° = .04, d = .40), with male mentors (M = 76.38, SD =
15.39) answering a higher percentage of questions correctly than female mentors (M = 70.11, SD
= 16.27). No significant type of mentoring x mentor gender interaction was found for total
number of math questions answered correctly (F(2, 95)=1.70, p = .19, 7 =.03). Similarly, no
significant type of mentoring x mentor gender interaction was found for percentage of math
questions answered correctly (F(2, 95) =.09, p = 91, ;72 =.00). Based on these findings,

hypothesis 6a was not supported; female mentors in the stereotype threat mentoring condition
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did not perform better on a standardized math test than female mentors in the academic control

and non-academic control conditions.

Hypothesis 7a

Hypothesis 7a stated that female mentors in the stereotype threat mentoring condition
would report less performance-avoidance goals during the math test than female mentors in the
academic control and non-academic control conditions. This hypothesis was tested with a 3
(Type of Mentoring: Stereotype Threat Reduction, Academic Control, or Non-Academic
Control) x 2 (Mentor Gender: Female or Male) ANCOV A with mentors’ pre-mentoring
performance-avoidance goal scores during the math test as a covariate. There was no significant
main effect for type of mentoring (F(2, 93) = .14, p = .87, 5° = .00), as mentors in the stereotype
threat reduction condition (M = 3.12, SD = 0.90) did not significantly differ in their performance-
avoidance goals during the math test from mentors in the academic control (M =3.21, SD =
0.77) and non-academic control conditions (M = 3.15, SD = 0.72). There was also no significant
main effect for mentor gender (F(1, 93)=.13, p =.72, n° = .00, d = .37), as female mentors (M =
3.26, SD = 0.65) did not significantly differ in their performance-avoidance goals during the
math test from male mentors (M = 2.94, SD = 1.03). Lastly, there was also no significant
interaction between type of mentoring and mentor gender (F(2, 93) = .28, p =.76, 7’ =.01).
Based on these findings, hypothesis 7a was not supported; female mentors in the stereotype
threat mentoring condition did not report experiencing less performance-avoidance goals during

the math test than female mentors in the academic control and non-academic control conditions.
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Hypothesis 7b

Hypothesis 7b stated that mentors in the stereotype threat mentoring condition would
report less worry during the math test than mentors in the academic control and non-academic
control conditions. This hypothesis was tested with a 3 (Type of Mentoring: Stereotype Threat
Reduction, Academic Control, or Non-Academic Control) x 2 (Mentor Gender: Female or Male)
ANCOV A with mentors’ pre-mentoring worry during the math test as a covariate. There was no
significant main effect for type of mentoring (F(2, 93) =.19, p = .83, 5 =.00), as mentors in the
stereotype threat reduction condition (M = 1.41, SD = 0.68) did not significantly differ in their
worry during the math test from mentors in the academic control (M = 1.39, SD = 0.60) and non-
academic control conditions (M = 1.38, SD = 0.65). There was also no significant main effect for
mentor gender (F(1, 93) = .48, p = .49, n° = .01, d = .42), as female mentors (M = 1.47, SD =
0.72) did not significantly differ in their worry during the math test from male mentors (M =
1.23, SD = 0.35). Lastly, there was no significant interaction between type of mentoring and
mentor gender (F(2, 93) =2.31, p=_.11, 5° = .05). Based on these findings, hypothesis 7b was
not supported; female mentors in the stereotype threat mentoring condition did not report
experiencing less worry during the math test than female mentors in the academic control and

non-academic control conditions.

Hypothesis 7c

Hypothesis 7c stated that performance-avoidance goals and worry would mediate the
effects of stereotype threat on performance such that higher stereotype threat was expected to

predict higher performance-avoidance goals, which was expected to predict higher worry, which
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was expected to predict lower performance. Although the type of mentoring and mentor gender
did not affect mentors’ performance-avoidance goals and worry during the math test,
performance-avoidance goals and worry may still mediate the effects of stereotype threat on
math test performance across conditions. A regression analysis was carried out following the
Baron and Kenny’s (1986) guidelines. First, a regression analysis was carried out in which
feelings of stereotype threat during the post-mentoring math test was entered as a predictor of
performance-avoidance goals during the post-mentoring math test. There was no evidence of a
relationship between stereotype threat and performance-avoidance goals (5 = .17, #(98) = 1.24, p
=.22).

Although there is no evidence of performance-avoidance goals being a mediator of
stereotype threat, worry may still mediate the effects of performance-avoidance goals on math
test performance. To test this possibility, a regression analysis was carried out in which
performance-avoidance goals during the post-mentoring math test was entered as a predictor of
worry during the post-mentoring math test. A significant relationship was found between
performance-avoidance goals during the post-mentoring math test and worry during the post-
mentoring math test (= .32, 1(98) = 4.32, p <.01). Next the relationship between performance-
avoidance goals during the post-mentoring math test and performance on the post-mentoring
math test was examined. No relationship was found between performance-avoidance goals and
math test performance (f =-1.02, #(98) =-1.45, p=.15).

It may also be the case that worry mediates the effects of stereotype threat on
performance directly. To test this possibility, a regression analysis was carried out in which

stereotype threat during the post-mentoring math test was entered as a predictor of worry during
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the post-mentoring math test. A significant relationship was found between stereotype threat
during the post-mentoring math test and worry during the post-mentoring math test (5 = .41,
1(98) =4.04, p < .01). Next the relationship between stereotype threat during the post-mentoring
math test and performance on the post-mentoring math test was examined. No relationship was
found between stereotype threat during testing and math test performance (S =-1.47, #(98) = -
1.56, p =.12).

Although performance-avoidance goals during the post-mentoring math test predicted
worry during the post-mentoring math test and stereotype threat during the post-mentoring math
test predicted worry during the post-mentoring math test, stereotype threat during the post-
mentoring math test did not predict performance-avoidance goals during the post-mentoring
math test, performance-avoidance goals during the post-mentoring math test did not predict math
test performance, and stereotype threat during the post-mentoring math test did not predict math
test performance. Thus, there was no evidence of a mediation chain in which higher stereotype
threat resulted in higher performance-avoidance goals, which resulted in higher worry, which
undermined performance on the math test. Figure 21 summarizes the math test mediation
analyses. Taken together, these findings indicate that hypothesis 7c was not supported. Please

refer to Table 10 below for a summary of all the hypothesis tests described above.
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Figure 21: Mentor Math Test Mediation Analyses

186



Table 10: Summary of Results of Study Hypotheses

Hypothesis Result

Hypothesis 1

a. Participants in the stereotype threat reduction mentoring condition Supported
are expected to endorse an incremental theory of intelligence more than

participants in the academic and non-academic mentoring conditions.

b. Participants in the stereotype threat reduction mentoring condition Supported
are expected to endorse an entity theory of intelligence less than

participants in the academic and non-academic mentoring conditions.

Hypothesis 2

a. Protégés and female mentors in the stereotype threat reduction Supported
mentoring condition are expected to report experiencing less stereotype

threat in their STEM classes than protégés and female mentors in the

academic and non-academic mentoring conditions.

b. Protégés with female mentors are expected to report experiencing Not Supported
less stereotype threat in their STEM classes than protégés with male

mentors in the academic and non-academic mentoring conditions,

whereas mentor gender is expected to have no effect on protégés’

feelings of stereotype threat in their STEM classes in the stereotype

threat reduction mentoring condition.

Hypothesis 3

a. Protégés and female mentors in the stereotype threat reduction Not Supported
mentoring condition are expected to report greater intentions to remain

in their major than protégés and female mentors in the academic and

non-academic mentoring conditions.

b. Protégés with female mentors are expected to report greater Not Supported
intentions to remain in STEM than protégés with male mentors in the

academic and non-academic mentoring conditions, whereas mentor

gender is expected to have no effect on protégés’ intentions to remain

in STEM in the stereotype threat reduction mentoring condition.

Hypothesis 4

Sense of belonging is expected to mediate the effects of stereotype Not Supported
threat on intentions such that higher stereotype threat is expected to

predict lower sense of belonging, which is expected to predict lower

intentions to remain in STEM.
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Hypothesis

Result

Hypothesis 5

a. Protégés and female mentors in the stereotype threat mentoring
condition are expected to experience less stereotype threat while taking
a standardized math test than protégés and female mentors in the
academic and non-academic mentoring conditions.

b. Protégés with female mentors are expected to report experiencing
less stereotype threat while taking the math test than protégés with male
mentors in the academic and non-academic mentoring conditions,
whereas mentor gender is expected to have no effect on protégés’
feelings of stereotype threat during the math test in the stereotype threat
reduction mentoring condition.

Hypothesis 6

a. Protégés and female mentors in the stereotype threat reduction
mentoring condition are expected to perform better on a standardized
math test than protégés and female mentors in the academic and non-
academic mentoring conditions.

b. Protégés with female mentors are expected to perform better on a
standardized math test than protégés with male mentors in the academic
and non-academic mentoring conditions, whereas mentor gender is
expected to have no effect on protégés’ performance on a standardized
math test in the stereotype threat reduction mentoring condition.

Hypothesis 7

a. Protégés and female mentors in the stereotype threat mentoring
intervention are expected to report less performance-avoidance goals
during the test than protégés and female mentors in the academic and
non-academic mentoring conditions.

b. Protégés and female mentors in the stereotype threat mentoring
intervention are expected to report less worry during the test than
protégés and female mentors in the academic and non-academic
mentoring conditions.

c. Performance-avoidance goals and worry are expected to mediate the
effects of stereotype threat on performance such that higher stereotype
threat is expected to predict higher performance-avoidance goals,
which is expected to predict higher worry, which is expected to predict
lower performance.

Not Supported

Not Supported

Not Supported

Not Supported

Not Supported

Not Supported

Not Supported
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CHAPTER FIVE: DISCUSSION

Summary of Results

The present study found that the stereotype threat reduction mentoring condition was
more effective than the academic control and non-academic control conditions at reducing
feelings of stereotype threat in STEM classes. Both mentors and protégés in the stereotype threat
reduction condition reported feeling less stereotype threat in their STEM classes after the
conclusion of the mentoring sessions than mentors and protégés in the academic control and non-
academic control conditions. The frequency of self-theory comments in the mentoring sessions
partially mediated the effects of the stereotype threat reduction mentoring condition on post-
mentoring feelings of stereotype threat in STEM classes among protégés. The more self-theories
were discussed in mentoring sessions, the less protégés reported feeling stereotype threat in their
STEM courses. The frequency of self-affirmation and misattribution comments did not emerge
as unique predictors of post-mentoring feelings of stereotype threat. Unlike protégés, no
consistent mediator for the relationship between the stereotype threat reduction mentoring
condition and post-mentoring feelings of stereotype threat in STEM classes emerged for
mentors. Although type of mentoring affected protégés’ feelings of stereotype threat in their
STEM classes, mentor gender had no effect on protégés’ feelings of stereotype threat in their
STEM classes.

Additionally, the stereotype threat reduction mentoring condition was more effective than
the academic control and non-academic control conditions at changing self-theories. Both
mentors and protégés in the stereotype threat reduction condition reported endorsing an entity

theory of intelligence less and endorsing an incremental theory of intelligence more after the
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conclusion of the mentoring sessions than mentors and protégés in the academic control and non-
academic control conditions. Female mentors in the stereotype threat reduction condition
reported endorsing an incremental theory of intelligence more after the conclusion of the
mentoring session than female mentors in the academic control and non-academic control
conditions, whereas male mentors in the stereotype threat reduction condition did not differ in
their endorsement of an incremental theory of intelligence after the conclusion of the mentoring
sessions compared to male mentors in the academic control and non-academic control
conditions. The frequency of self-theory comments in the mentoring sessions partially mediated
the effects of the stereotype threat reduction mentoring condition on post-mentoring endorsement
of incremental and entity self-theories among protégés. The more self-theories were discussed in
mentoring sessions, the more protégés endorsed an incremental self-theory and the less they
endorsed an entity self-theory. Unlike protégés, no consistent mediator for the relationship
between the stereotype threat reduction mentoring condition and post-mentoring endorsement of
incremental and entity self-theories emerged for mentors.

Although the stereotype threat reduction condition reduced feelings of stereotype threat
and increased endorsement of incremental views of intelligence, the type of mentoring protégés
received and mentors provided was unrelated to intentions to remain in STEM, as well as
performance on the post-mentoring math test. Mirroring the lack of difference in math test
performance across conditions, protégés and mentors did not differ in their feelings of stereotype
threat, performance-avoidance goals, and worry during the math test across the three mentoring
conditions. Mentor gender did not have an effect on protégés intentions to remain in STEM, as

well as performance on the post-mentoring math test. Mentor gender also had no effect on
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protégés’ feelings of stereotype threat, performance-avoidance goals, and worry during the math

test.

Theoretical Implications

The finding that mentoring can reduce feelings of stereotype threat in STEM classes is a
key theoretical contribution of this study. Research has not thoroughly examined if mentoring
reduces stereotype threat since C. Steele et al. (2002) proposed mentoring as a potential means of
reducing stereotype threat. Only studies by Aronson et al. (2002) and Good et al. (2003) have
examined if providing mentoring or receiving mentoring reduces stereotype threat. In Aronson et
al.’s (2002) study, only a main effect for race on feelings of stereotype threat was found, with
African American participants reporting feeling more stereotype threat than Caucasians across
mentoring conditions in their study. African Americans in the stereotype threat reduction
condition did not report feeling less stereotype threat than African Americans in the mentoring
control and no-mentoring control conditions. Good et al. (2003) did not report any results
regarding feelings of stereotype threat in their study. Both Aronson et al. (2002) and Good et al.
(2003) inferred stereotype threat reduction by demonstrating that stereotyped individuals in the
stereotype threat reduction mentoring condition performed better than stereotyped individuals in
the other conditions of their respective studies. The present study adds to the literature by
showing that mentors and protégé in a stereotype threat reduction mentoring condition report
experiencing less stereotype threat than mentors and protégés in non-stereotype threat reduction

mentoring conditions. By directly linking mentoring to stereotype threat reduction, the present
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study does not have to indirectly infer stereotype threat reduction by demonstrating performance
differences between participants in the different mentoring conditions.

The finding that the mentoring condition utilizing techniques found to reduce stereotype
threat was more effective at reducing stereotype threat than the academic, as well as the non-
academic, mentoring conditions suggests that mentoring alone may not be sufficient to reduce
stereotype threat. In order to reduce stereotype threat to the greatest degree, mentors must engage
their protégés in discussions and activities specifically designed to reduce stereotype threat.
Analysis of the relationship between the frequency of self-theories, self-affirmation, and
misattribution comments and feelings of stereotype threat in STEM classes revealed that the
frequency of self-theories comments was related to decreased feelings of stereotype threat in
STEM classes for both mentors and protégés. Additionally, the frequency of self-affirmation
comments was related to decreased feelings of stereotype threat in STEM classes for mentors but
not protégés. In contrast, the frequency of misattribution comments was not related to decreased
feelings of stereotype threat in STEM classes for both mentors and protégés. These findings
suggest that engaging in discussions regarding the incremental nature of intelligence may be the
key mechanism behind stereotype threat reduction.

The present study also contributes to research on self-theories by documenting that self-
theories can change via a structured mentoring program. Mentors and protégés in the stereotype
threat mentoring condition endorsed an incremental theory of intelligence to a greater extent and
endorsed an entity theory of intelligence to a lesser extent after the conclusion of the mentoring
sessions than mentors and protégés in the academic and non-academic mentoring conditions.

These findings suggest that receiving or providing academic mentoring does not change a
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person’s self-theories to the same extent as being in a mentoring relationship that is focused
specifically on altering people’s self-theories. Given that greater endorsement of an incremental
theory of intelligence is positively related and that greater endorsement of an entity theory of
intelligence is negatively related to outcomes such as math grades, math identification,
enjoyment of math, desire to major in math, and desire to pursue a math career (Blackwell et al.,
2007; Burkley et al., 2010), any mentoring intervention that increases people’s endorsement of
an incremental theory of intelligence and decreases people’s endorsement of an entity theory of
intelligence can help increase the retention of women in STEM majors.

The link between stereotype threat and self-theories is an important contribution of this
study. Prior research has found that getting people to endorse an incremental theory of
intelligence reduces the effects of stereotype threat (Aronson et al., 2002; Good et al., 2003,
2012). The present study found that participants in the mentoring condition designed to get
people to endorse an incremental theory of intelligence reported experiencing less stereotype
threat in their STEM classes. Mediation analysis revealed that the effects of the stereotype threat
reduction mentoring condition on protégés’ stereotype threat were mediated by the frequency of
self-theory comments. The more frequently self-theories were discussed, the less stereotype
threat protégés felt. Future research should establish the causal relationship between stereotype
threat and self-theories. It remains unclear if stereotype threat causes people to endorse an entity
theory of intelligence or if endorsing an entity theory of intelligence makes one vulnerable to
experiencing stereotype threat. Similarly, it is unclear if endorsing an incremental theory of
intelligence completely buffers a person against the effects of stereotype threat. Future research

should endeavor to discover the casual relationships between stereotype threat and self-theories.
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Another contribution of the current study is the finding that the gender of the mentor does
not matter for stereotype threat reduction. Across the three mentoring conditions, protégés paired
with female mentors did not report experiencing less stereotype threat in their STEM courses
than protégés paired with male mentors. Additionally, male and female mentors in the stereotype
threat reduction condition were equally effective at reducing their protégés’ feelings of
stereotype threat in STEM courses. What remains unclear is whether the lack of gender effects
was due to mentoring being provided electronically. It may be the case that the gender of the
mentor matters when a protégé interacts with their mentor face-to-face. Future research should
determine if mentor gender plays a role in stereotype threat reduction in face-to-face mentoring
relationships. Despite these limitations, the present study’s finding that male and female mentors
were equally effective at reducing stereotype threat extends Bages and Martinot’s (2011) finding
that male and female role models can be equally effective at reducing stereotype threat when
endorsing an incremental view of their success. Thus, it appears that the message a role model or
a mentor sends is more important than the gender of a role model or mentor when trying to
reduce stereotype threat.

The present study also extends mentoring research on the effects of gender in mentoring
relationship. Although some studies have found that cross-gender mentoring relationships are
associated with negative outcomes such as increased risk of stereotyping, decreased satisfaction,
attributions of incompetence, negative visibility, interpersonal discomfort, and rumors of sexual
involvement (Eby, 2010; Noe, 1988b; Ragins, 1997), many studies have found that the gender of
a mentor does not matter in mentoring relationships (Eby et al., in press; O’Brien et al., 2010).

The lack of mentor gender effects in the present study on protégés’ feelings of stereotype threat,
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as well as protégés’ self-theory endorsements extends mentoring research by documenting that
having a same-gender mentor does not reduce stereotype threat or change a person’s self-
theories.

The finding that mentors and protégés both benefit from being in a mentoring
relationship is yet another contribution to mentoring research. Both mentors and protégés in the
stereotype threat reduction condition reported feeling less stereotype threat, endorsing entity
theories of intelligence less, and endorsing incremental theories of intelligence more after the
conclusion of the mentoring sessions. These findings suggest that mentoring relationships do not
only beneficial to protégés, mentors benefit as well. By documenting some benefits of mentoring
for mentors, the present study answers the call for more researching to examine the mentor’s
perspective in mentoring relationships (Allen & Eby, 2003; Eby, 2010; Ragins, 1997).

Lastly, the present study addressed the call for more stereotype threat research in non-
laboratory settings (Bergeron et al., 2006; Chung et al., 2010; Cullen et al., 2004; Jordan &
Lovett, 2007; Kalokerinos, von Hippel, & Zacher, in press; McKay et al., 2002, 2003). The
present study differs from the majority of stereotype threat studies by attempting to alter people’s
feelings of stereotype threat in a non-laboratory context (i.e., stereotype threat in STEM classes).
The finding that participants in the stereotype threat reduction condition reported feeling less
stereotype threat than participants in the academic and the non-academic mentoring conditions
suggests that stereotype threat in non-laboratory settings can be manipulated. This also suggests

that stereotype threat is not a phenomenon exclusive to laboratory settings.
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Practical Implications

The finding that both mentors and protégés benefit from the program allows for the
potential for a more efficient means of stereotype threat reduction. Simultaneously reducing
stereotype threat among upper- and lower-level students may reduce stereotype threat in STEM
environments faster than other stereotype threat reduction techniques because culture change can
be enacted across all levels of students at the same time. Interventions that only target lower- or
upper-level students may be less effective because the recipients of the intervention may receive
conflicting messages from those who did not participate in the program.

The finding that male and female mentors are equally effective at reducing stereotype
threat increases the viability of utilizing a mentoring program to reduce stereotype threat among
female students majoring in STEM fields. If maximum stereotype threat reduction occurs when
female protégés are paired with female mentors, the viability of utilizing a mentoring
intervention to reduce stereotype threat among female STEM majors is decreased because of the
limited number of available female mentors due to the underrepresentation of women in STEM
fields. However, the finding that male mentors are equally effective as female mentors at
reducing stereotype threat among female STEM protégés makes future mentoring programs a
pragmatic option given the large number of available male mentors in STEM fields.

The finding that a three-session mentoring program can decrease feelings of stereotype
threat and entity theory endorsement also highlights the viability of utilizing a mentoring
program to reduce stereotype threat among female students majoring in STEM fields. The
mentoring program utilized in this study was relatively short-term when compared to 6-12

months that characterizes typical formal mentoring relationships, and the 3-6 years that
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characterizes typical informal mentoring relationships (Kram, 1985; Ragins & Cotton, 1999).
Requiring only three sessions may result in a greater number of mentors and protégés being
willing to commit to a mentoring relationship compared to if commitments spanning months or

years were required.

Limitations

One key limitation in the present study was the lack of variability in the intention to
remain in STEM measures. The majority of mentors and protégés indicated that they were going
to pursue graduate education and obtain a doctoral degree. Similarly, the majority of mentors and
protégés indicated that they were going to obtain a professional STEM job and continue to take
STEM courses. Because mentors and protégés uniformly scored high on the intention measures,
there was insufficient variability to adequately test hypotheses 3 and 4. The stereotype threat
reduction mentoring condition may be effective at increasing intentions to remain in STEM by
reducing stereotype threat. However, because of the ceiling effect on the intention measures in
the present study, any effect that the stereotype threat reduction mentoring condition had on
intentions was not detectable. Future research can address this limitation by collecting data
regarding highest degree obtained and type of employment years after the program to determine
if the stereotype threat reduction mentoring condition has a more positive effect on career
outcomes than the academic and non-academic conditions in the present study.

The lack of non-biological STEM students is a limitation of the present study. The
majority of the mentors and protégés who participated in the present study were majoring in

biology and biomedical sciences. Although female students majoring in biology likely
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experience stereotype threat, they likely experience less stereotype threat than female students
majoring in more underrepresented STEM fields. Despite the majority of participants majoring
in biology-related fields, the present study found that the stereotype threat reduction mentoring
program was effective at reducing feelings of stereotype threat. It is possible that the effects of
the intervention would be even stronger among people exposed to more environmental
conditions found to induce stereotype threat. Future research should determine if the mentoring
intervention utilized in the present study is effective at reducing stereotype threat among female
STEM students in fields characterized by greater female underrepresentation such as engineering
and physics.

The lack of stereotype threat effect on the math test is another limitation of the present
study. It may be the case that participants in the present study did not feel threatened while
taking the math test. Supporting this possibility is the finding that the majority of mentors and
protégés reported feeling little-to-no stereotype threat during the math test. One possible reason
for the low-levels of stereotype threat during the math test is the predominance of biology
students in the present study. Biology students may be less identified with mathematics than
students in other STEM fields such as engineering or physics. The lower-levels of identification
may have prevented stereotype threat from occurring. It is also conceivable that taking a math
test as part of a program evaluation effort for a mentoring program designed to increase student
retention does not induce stereotype threat. The math test was framed as one component of the
program evaluation effort. One potential unintended consequence of framing the math test as one
aspect of a program evaluation effort is that participants in the present study may have felt that

math performance was not as important compared to participants in other stereotype threat
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studies where math performance is the central focus of the studies. The lack of stereotype threat
during the math test may have also been due to the lack of an explicit stereotype threat
manipulation. It may be the case that female participants who were in the stereotype threat
reduction condition would perform better on a math test than female participants who were in the
control conditions when stereotype threat is actually present in a testing environment. Future
studies can determine if the stereotype threat reduction condition buffers women from the effects
of stereotype threat by placing some women in conditions that have been found to induce
stereotype threat (i.e., taking a math test in a room of male math test-takers) and placing some
women in conditions that have been found to reduce stereotype threat (i.e., taking a math test in a
room of female math test-takers, see Inzlicht & Ben-Zeev, 2000). If the stereotype threat
reduction condition buffers women from the effects of stereotype threat, women who were in the
stereotype threat reduction condition should not be affected by the presence of male or female
test-takers. However, women in the mentoring control conditions should underperform when
taking a math test in the presence of male test-takers compared to taking a math test in the
presence of female test-takers because those women are not protected from the effects of

stereotype threat.

Conclusion

The purpose of the present study was to determine if a stereotype threat reduction
mentoring program could reduce feelings of stereotype threat among female STEM majors.
Reduced feelings of stereotype threat was expected to increase female mentors’ and protégés’

intentions to remain in STEM, as well as increase female mentors’ and protégés’ math test
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performance. The present study was successful at demonstrating that a stereotype threat
reduction mentoring program could reduce feelings of stereotype threat in STEM classes among
female STEM majors. Specially, the more self-theories were discussed in mentoring sessions, the
less female protégés reported feeling stereotype threat in their STEM classes. Unfortunately, the
present study was unable to demonstrate differences in math test performance and intentions to
remain in STEM across the mentoring conditions.

One question that emerges is how long do the effects of the stereotype threat reduction
mentoring intervention last? Previous studies examining the effectiveness of incremental self-
theory interventions have documented effects lasting weeks later (Aronson et al., 2002; Heslin et
al., 2005). Previous studies examining the effectiveness of self-affirmation interventions have
documented performance improvements two years after the intervention (Cohen et al., 2009).
Similarly, studies examining the effectiveness of misattribution interventions have documented
performance improvements three years after the intervention (Walton & Cohen, 2011). It is
unclear if the effects of the stereotype threat reduction mentoring intervention in the present
study will last as long as the other interventions. Despite the uncertainty regarding the long-term
effectiveness of the stereotype threat reduction mentoring intervention, the present study found
that the stereotype threat reduction mentoring intervention reduced feelings of stereotype threat
in STEM classes, reduced endorsement of entity theories of intelligence, and increased
endorsement of incremental theories of intelligence to a greater degree than an academic-

focused, as well as a non-academic focused, mentoring interventions.
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Brain Lateralization

Gender differences in brain lateralization has been offered as an explanation for female
underrepresentation in STEM fields. Research suggests that the right hemisphere of the brain
appears to be more related to visual-spatial ability, whereas the left hemisphere appears to be
more related to verbal ability (Benbow, 1988; Halpern, 2000). However, females have been
found to engage in more bilateral processing (i.e., utilizing both hemispheres simultaneously)
than males (Gur & Gur, 2007; Halpern, 2000; Halpern et al., 2007). Because verbal information
is argued to be more important to human functioning than visual-spatial information, it is
proposed to be given greater priority by the brain (Halpern, 2000). By using both hemispheres to
process verbal information, females are hypothesized to have fewer cognitive resources left to
process visual-spatial information. Males, however, devote their entire right hemisphere to the
processing of visual-spatial information because they primarily devote their left hemisphere to
the processing of verbal information. Consequently, males are proposed to have an advantage
over females in solving mathematical problems because they have more cognitive resources
devoted to visual-spatial processing (Halpern, 2000). Conversely, females are proposed to be
disadvantaged in solving mathematical problems because they are more likely to use a verbal-
based strategy instead of a visual-spatial strategy (Halpern, 2000).

Unfortunately, definitive causal statements regarding the effects of brain lateralization on
female underrepresentation in STEM fields cannot be made. First, some researchers disagree on
whether there are significant gender differences in brain lateralization (Bleier, 1988; Bussey &
Bandura, 1999; Bryden, 1988). Second, the brain lateralization hypothesis rests on the

assumption that visual-spatial processing is the optimal way to solve mathematical problems, and
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that visual-spatial ability is a major contributor to STEM success (Bryden, 1988; Ceci et al.,
2009). Although some research suggests that visual-spatial ability is related to mathematical
ability (Casey et al., 1995), it is far from a definitive claim that high visual-spatial ability causes
superior mathematical performance. Third, brain lateralization studies to date have focused on
mean differences in ability (Ceci et al., 2009). None have examined differences in the upper-end
of the distribution of abilities, which is likely where higher-level STEM professionals are drawn
from. Fourth, research has yet to link brain lateralization to differences in interests, which may
be a bigger contributor to female underrepresentation in STEM fields than gender differences in
ability based upon the larger gender difference in interest compared to visual-spatial ability.
Lastly, researchers cannot experimentally manipulate the degree to which a brain is lateralized.
Thus, the relationship between gender, brain lateralization, and visual-spatial ability has not been
causally established. The correlation between males having more lateralized brains and males
having better visual-spatial performance does not causally establish that males are better at
visual-spatial tasks because of their lateralized brains (Halpern, 2000). It may be the case that
males are more lateralized for genetic reasons and better at visual-spatial tasks for environmental
reasons. Thus, the relationship between brain lateralization and visual-spatial ability may be
spurious. As Halpern (2000) noted, “it does not necessarily follow that lateralization is the
optimal brain organization for spatial ability because it is found more frequently in the sex that
tends to have better spatial ability” (p. 223). Consequently, it remains unclear how large of a role

gender differences in brain lateralization plays in female underrepresentation in STEM fields.
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Sex Hormones

An alternative biologically based hypothesis focuses on the role of sex hormones. Nyborg
(1983, 1988) proposes that sex hormones can explain differences in visual-spatial abilities.
Estradiol is proposed to be the key hormone that influences visual-spatial ability. Nyborg argues
that there is an optimal level of estradiol for superior visual-spatial ability. Because estradiol is a
type of estrogen, many females are proposed to have estradiol levels that exceed the optimal
range for superior visual-spatial ability. Consequently, females with relatively lower levels of
estradiol are predicted to have superior visual-spatial ability. Conversely, most males are argued
to have insufficient levels of estradiol for superior visual-spatial ability. Consequently, males
with relatively higher levels of extradiol are predicted to have superior visual-spatial ability. This
leads to the prediction that females who are more masculine compared to other females and
males who are more feminine compared to other males should have superior visual-spatial
ability. Initial evidence appears to support the proposition that females with low levels of
estradiol and males with high levels of estradiol demonstrate superior visual-spatial ability
(Halpern et al., 2005).

Periodic fluctuations in hormone levels have been used as evidence of the importance of
estradiol for visual-spatial ability. For example, Hampson and Kimura (1988) found that women
perform better on visual-spatial tasks during menstruation, when estradiol levels are low,
compared to mid-cycle, when estradiol levels are high. A study by Moffat and Hampson (1996)
demonstrated comparable effects among males. Because testosterone levels vary daily, with
testosterone levels typically being higher during the morning, males should perform better on

visual-spatial tasks later in the day when their testosterone levels are lower and their estrodiol
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levels are higher. Moffat and Hampson found this pattern of results in their study with males
performing better on visual-spatial tasks later in the day compared to earlier in the day. Females
demonstrated the opposite pattern of results, presumably because their estrodiol levels were
lower later in the day.

Although suggestive, the link between sex hormones and female underrepresentation in
STEM fields remains to be determined. First, researchers have noted numerous inconsistent
findings in the literature regarding the relationship between sex hormones and visual-spatial
ability (Ceci et al., 2009; Hines, 2007). Supportive studies are offset by studies of comparable
quality that fail to find effects. Second, the populations studied may not be generalizable to the
people who pursue STEM fields. Many studies use clinical populations and no studies have been
carried out examining the upper-end of the distribution of abilities (Ceci et al., 2009). Third,
similar to the limitation of the brain lateralization hypothesis, the sex hormone hypothesis is
dependent on the link between visual-spatial ability and mathematical ability. Finally, although
studies have been supportive of the link between sex hormones and visual-spatial performance, it
is important to note that effects of hormones on visual-spatial performance tend to be small and
may not be detectable in non-laboratory settings (Halpern et al., 2005). Thus, it remains unclear
how much sex hormones contribute to female underrepresentation in STEM fields.

Limitations of Biological Explanations

Both biological explanations rely on gender differences in visual-spatial ability to
account for female underrepresentation in STEM fields. However, alternative environmental
explanations can be offered to explain gender differences in visual-spatial ability. For example,

studies have found that parents allow boys to explore their environments more than girls (Bussey
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& Bandura, 1999; Halpern et al., 2007; Hyde, 2007). Studies also reveal that visual-spatial
ability can be developed through training (Baenninger & Newcombe, 1989; Newcombe, 2007)
and playing videogames (Ceci et al., 2009; Feng, Spence, & Pratt, 2007; Newcombe, 2007,
Terlecki, Newcombe, & Little, 2008). Unfortunately, schools tend to have no formal training
geared towards developing visual-spatial ability (Halpern, 1997; Halpern et al., 2007; Hyde,
2007). Consequently, given the lack of formal training in schools, males may have more non-
school opportunities to develop their visual-spatial ability because they are allowed to explore
and interact with the external world more than females. A lifetime of differential experiences
may in turn produce observable differences in brain structure (Ceci et al., 2009).

It should be noted that biological factors alone cannot account for female
underrepresentation in STEM fields because biological factors depend on environmental factors
in order to develop (Berenbaum & Resnick, 2007; Ceci & Williams, 2007; Ceci et al., 2009;
Halpern, 2000). To account for the interaction between biological systems and environmental
factors, Halpern (2000) proposes a psychobiosocial model in which biology and environments
mutually influence each other. In essence, Halpern (1997, 2000; Halpern et al., 2005) argues that
it is impossible to distinguish between the main effects of biology and the environment because
there are no main effects. For example, a person may be born with a predisposition to have high
mathematical ability but never develop those abilities because of subpar schooling (Halpern,
2000). Furthermore, studies have found that experience and exposure to certain environments
affect brain structures and hormone levels (Halpern, 1997, 2000, 2007; Halpern et al., 2005). For
example, exposure to stress, disease, or malnutrition can affect a person’s hormone levels.

Additionally, Halpern and colleagues (Halpern, 2007; Halpern et al., 2007) discuss study
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findings indicating that the more years cab drivers worked, the larger their right posterior
hippocampus. One explanation that was offered for the change in brain structure was that the
longer cab drivers worked as cab drivers, the more they developed their visual-spatial ability. In
acknowledging the potential role of biological factors in creating predispositions and potential
upper limits, research has identified the profound impact of environmental factors in the
development of people’s interests and abilities.
Cross-Cultural Studies

Cross-cultural studies also provide evidence for why a completely biological explanation
cannot account for female underrepresentation in STEM fields. Studies have found larger
differences between countries than any gender difference within a given country (Hyde, 2007;
Lummis & Stevenson, 1990; Valian, 2007). In other words, the slight differences between males
and females on math performance in a given country are offset by larger differences between
members of different countries. For example, Lummis and Stevenson (1990) noted that Japanese
and Taiwanese females outperform American males to a greater degree than American males
outperform American females. Additionally, Guiso et al. (2008) demonstrate that gender
differences in math performance disappear in countries with greater gender equality (e.g.,
Norway and Sweden). These findings suggest that cultural factors can exert a strong influence on
people’s performance that is not accounted for by biological factors.

Declining gender differences over the last couple of decades also rules out a completely
biological explanation. For example, in 1966 females earned 6.1% of the doctorates in
mathematical and computer science, 4.5% of the doctorates in the physical sciences, and 0.3% of

the doctorates in engineering (National Science Foundation, 2008b). In 2006, females earned
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25.3% of doctorates in mathematical and computer science, 27.8% of the doctorates in the
physical sciences, and 20.2% of the doctorates in engineering. In terms of standardized
mathematics test performance, women have gone from being underrepresented 13:1 among the
top 0.01% of test takers to being underrepresented 4:1 in less than 10 years (Wai et al., 2010). If
biological differences are the primary cause of female underrepresentation in STEM fields than
there should have been no changes in female representation in STEM fields over the last few
decades because the time period is too short for any evolutionary changes to occur (Bussey &
Bandura, 1999; Ceci et al., 2009; Hyde, 2007). These recent changes in female representation in
STEM fields suggest that environmental factors may play a large role in affecting female
representation in STEM.
Differential Course-Taking

An early environmental explanation for female underrepresentation in STEM fields
focused on differential course-taking. Differential course-taking refers to differences between
males and females in the number and types of courses taken. The underlying argument of the
differential course-taking hypothesis is that female underachievement and underrepresentation in
STEM fields is due to females taking fewer STEM courses. By taking fewer STEM courses,
females have fewer opportunities to develop their STEM abilities, which in turn results in
females underperforming on standardized tests of STEM abilities. Some studies have generated
support for the differential course-taking hypothesis by demonstrating that the gender gap in
standardized math test performance is reduced after controlling for the number of math-related
courses taken (Halpern, 2000; Kimball, 1989). Unfortunately, although sizeable reductions in the

math test performance gap have been noted, controlling for the number of math courses taken
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does not completely eliminate the gender gap in standardized math test performance (Halpern,
2000; Kimball, 1989). In some cases, controlling for the number of math courses taken does not
reduce gender gap on standardized math tests at all (Benbow & Stanley, 1980, 1983). Byrnes
(2005) also notes that gender differences in mathematical and verbal testing appear before male
and female students take different courses. This presents a problem for the differential course-
taking hypothesis because gender differences in mathematical and verbal testing should appear
after males and females begin taking different courses. Additionally, it appears that with the
exception of physics courses, there are no longer any gender differences in the number of
demanding STEM courses taken in high school (Ackerman et al., 2001; Ceci & Williams, 2007;
Ceci et al., 2009; Chipman, 2005; Huang, Taddese, Walter, & Peng, 2000; Hyde & Kling, 2001;
Hyde, 2007; Lindberg et al., 2010; Williams & Ceci, 2007). These findings seem to indicate that
differential course-taking may be less of a contributor to female underrepresentation in STEM
fields today than in the past.
Chilly Climates

Although males and females take roughly the same number of classes now, their
experiences in classes may be drastically different. Some research suggests that many teachers
have sex-typed beliefs and may communicate these beliefs both subtly and explicitly (Catsambis,
2005; Ceci et al., 2009; Eccles, 1987; Hyde, 2007; Kimball, 1989). For instance, females are
ignored more than males, whereas males are encouraged more than females in math and science
classes (Byrnes, 2005; Ceci et al., 2009; Halpern, 2000; Hyde, 2007; Kimball, 1989; Oakes,
1990). This differential treatment may be even more prevalent in college STEM courses, with

some proposing that women experience “chilly climates” in STEM courses (Fassinger, 2008;
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Fassinger & Asay, 2006; Flam, 1991; Hall & Sandler, 1982; Sandler & Hall, 1986; Seymour,
1995; Seymour & Hewitt, 1997). Chilly climates are characterized as unwelcoming
environments that are hostile to women. Features of chilly climates include sexist attitudes and
comments, double standards, inequitable resource allocation, and exclusion from social circles.
Any one of these experiences may in and of themselves have a small effect on women in STEM
fields. However, these “micro inequities” may compound and add up over time (Fassinger &
Asay, 2006; Hyde & Kling, 2001). These experiences may in turn motivate women to leave
STEM fields to pursue less hostile environments (Seymour, 1995; Seymour & Hewitt, 1997).
A study by Wenneras and Wold (1997) demonstrates the biases that may exist against
women in STEM fields. In this study, Wenneras and Wold examined the relationship between
gender and evaluations of one’s scientific work. Wenneras and Wold noted that women were
underrepresented in the number of research grants awarded in Sweden. To determine if this
underrepresentation was due to differences in performance, Wenneras and Wold calculated the
impact factor of each grant applicant’s scientific publications. Presumably, if women were
awarded fewer grants because they demonstrated less ability, this would be reflected in women
having a lower impact factor. This was not the case; instead, grant reviewers overestimated the
accomplishments of male applicants and underestimated the accomplishment of female
applicants. For instance, the most productive women (i.e., 100 impact points or more) were
evaluated as competent as the least productive men (i.e., less than 20 impact points) by grant
reviewers. In order to receive the same competence score as an average male scientist, female
scientists had to be 2.5 times more productive. It is interesting to note that Sweden was named by

the U.N. as the world’s leading country in terms of equal opportunities for men and women
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around the time of the study. Presumably, other countries with less equal opportunity would face
similar or greater gender discrimination issues. Although chilly climates appear to exist in STEM
fields, it is unclear if chilly climates are the primary driver of women leaving STEM fields or if it
is something that makes it easier to leave STEM fields when other factors come into play
(Seymour & Hewitt, 1997).
Expectations of Success and Subjective Task Values

Although differential course-taking and chilly climates have received some attention and
support, Eccles’s (1987, 1994) expectancy x value model remains one of the most
comprehensive explanations for female underrepresentation in STEM fields. Eccles proposes
that the achievement related choices people make are most strongly determined by their
expectations of success and their subjective task value. Expectation of success refers to whether
a person believes he or she will be successful in a particular course of action; it is conceptually
similar to a person’s domain specific self-efficacy (Wigfield & Eccles, 2000). Subjective task
value refers to how much importance or value a person attaches to the different options he or she
is aware of. The higher a person’s expectations of success and the greater the degree to which a
person values an option, the greater the likelithood he or she will select that particular option.

Although both expectations of success and subjective task values influences the
achievement related choices people make, they may differential effects on different outcomes.
For example, research has found that expectations of success are a better predictor of math
performance than subjective task values, whereas subjective task values are a better predictor of
intentions to pursue math and science than expectations of success (Eccles, 2007; Wigfield &

Eccles, 2000). However, it is important to note that expectations of success and subjective task
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value are proposed to be multiplicatively related. If either expectations of success or subjective
task value is zero, that particular option will not be chosen.

Gender differences in STEM-related expectations of success have been documented.
Given the similarities between expectations of success and self-efficacy, research on self-
efficacy is relevant for understanding female underrepresentation in STEM fields. In general,
self-efficacy has been found to be related to interest in a domain and performance (Multon,
Brown, & Lent, 1991; Rottinghaus, Larson, & Borgen, 2003; Stajkovic & Luthans, 1998). Given
that self-efficacy is argued to be task and domain specific (Bandura, 1986, 1997), research on
STEM-related self-efficacy may be more relevant for understanding female underrepresentation
in STEM fields. In general, males have been found to have higher mathematics, science, and
technology self-efficacy than females (Betz & Hackett, 1983; Pajares, 2005; Else-Quest et al.,
2010). In the case of mathematics self-efficacy, it has been found to be positively related to
mathematics test performance and the selection of math-related majors (Betz & Hackett, 1983;
Pajares, 2005; Pajares & Miller, 1995).

Gender differences in subjective task value have also been documented. Subjective task
value is argued to be a multi-dimensional construct consisting of intrinsic value, attainment
value, and utility value (Eccles, 1994, 2007; Meece, Parsons, Kaczala, Goft, & Futterman, 1982;
Wigfield & Eccles, 2000). Intrinsic value refers to the enjoyment a person gets from an activity.
Attainment value refers to the degree to which success on a task is meaningful to one’s sense of
self. Lastly, utility value refers to the degree to which success on a task helps one obtained
desired outcomes. In general, females value math less, and view math as less enjoyable, useful,

and important than males (Eccles, 1994; Else-Quest et al., 2010).
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A variety of factors have been proposed to influence people’s expectations of success and
subjective task values. Notable predictors of a person’s expectations of success and subjective
task values include cultural stereotypes, as well as the beliefs and behaviors of socializers such as
parents and teachers (Eccles, 1987, 1994). Evidence suggests that beliefs of socializers influence
children’s beliefs regarding their abilities (Bleeker & Jacobs, 2004; Eccles, Jacobs, & Harold,
1990; Gunderson, Ramirez, Levine, & Beilock, 2012; Jacobs, 1991; Jacobs & Eccles, 1992;
Parsons, Adler, & Kaczala, 1982). For example, Jacobs and Eccles (1992) found that children’s
perceptions of their own ability were more strongly influenced by their mothers’ expectations of
their abilities than their actual performance. Additionally, mothers’ expectations were found to
be partially influenced by gender stereotypes. In essence, mothers were more likely to believe
that their son had higher math ability than their daughter, even when their math abilities were
equivalent.

Yee and Eccles (1988) also provide evidence that parents subscribe to stereotypical
beliefs regarding their children. In this study, parents were found to believe that natural talent
was a more important reason for their son’s math success than their daughter’s math success.
Conversely, parents believed that effort was a more important reason for their daughter’s success
than their son’s success. The more parents believed that their child’s math success was due to
effort, the lower the parent’s evaluation of their child’s math talent. Conversely, the more parents
believe that their child’s math success was due to natural talent, the higher the parent’s
evaluation of their child’s math talent. Other studies have obtained similar findings, revealing
that the math success of females is attributed to effort, whereas failure is attributed to lack of

ability. Conversely, the math success of males is attributed to ability, whereas failure is attributed
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to lack of effort (Gunderson et al., 2012). Additionally, Jacobs, Davis-Kean, Bleeker, Eccles, and
Malanchuk (2005) found that girls’ interests in mathematics declined as their fathers’ views
became more stereotypical.

In addition to the influence of parents, young children may be strongly influenced by
their peers. In order to be accepted into same-sex peer groups children often have to conform to
group norms, which often entail conformity to sex-type behaviors (Bussey & Bandura, 1999;
Catsambis, 2005; Harris, 1995). Consequently, female peers may exert strong pressure to avoid
pursuing STEM domains (Stake & Nickens, 2005). These findings, along with others, has led
Eccles (2007) to argue that gender role stereotypes may play a large role in shaping the perceived
career options of men and women.

In terms of women who end up pursuing STEM careers, one implication of Eccles’s
(1987, 1994) research is that efforts must be taken to ensure that women’s expectations of
success in STEM fields and valuing of STEM fields remains high. Presumably women who
major in STEM fields start out with high expectations and value the field enough to pursue a
career in it. Consequently, factors that undermine women’s expectations of success in STEM

fields and valuing of STEM fields must be identified and minimized/eliminated.
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First Name:

Major:

Minor (if applicable):

If you have any other degrees, please list them:

Class Standing (i.e., freshman, sophomore, junior, or senior):
Three personality traits that best describe me:

1y

2)

3)

What I see myself doing 5 years after I graduate:

Activities I enjoy in my spare time:

Availabilities
Monday:
Tuesday:
Wednesday:
Thursday:
Friday:
Saturday:

Sunday:
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Please answer the questions about yourself to the best of your knowledge. If you do not know the

answer to the question or the question does not apply to you, please write “N/A” to indicate it is

not applicable.

1)
2)
3)

4)

S)
6)
7)

8)

9)

How long have you been using the Internet (in years)?

How many hours per day do you spend online?

Do you use a Mac or a PC?

What is your employment status? (not employed, employed full-time, employed part-
time)

How many credit hours are you enrolled in this semester?

What is your UCF GPA?

If you took the ACT, what was your score?

If you took the SAT, what was your score?

a. Critical reading?

b. Mathematics?

c. Writing?

Are you currently participating in a mentoring program? Yes or No? If yes, which

program(s) ?

10) Have you previously participated in a mentoring program? Yes or No? If yes, which

program(s) ?

11) Are you the first one in your immediate family to attend college? Yes or No

12) What is the highest education level of your mother?

13) If your mother has a college degree or above, what field is her degree in?
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14) What is the highest education level of your father?

15) If your father has a college degree or above, what field is his degree in?

16) Do you know someone who is working in a science, technological, engineering, or math
field? If yes, who?

17)How old are you? ____

18) What 1s your sex? Male or Female (circle one)

19) What is your race or ethnic background? (check “yes” or “no” next to each race or ethnic

group; if you choose “Other” as your response, please specify your race or ethnic group)

Yes

Z
o

White (Non-Hispanic)

Black or African American (Non-Hispanic)
Asian

American Indian or Alaska Native

Native Hawaiian or Other Pacific Islander
Hispanic or Latino

Other: (Specify)

OOooOooOood
OOooOooOood

20) If you chose more than one race or ethnic group in the previous question, which one do
you most identify with?

White (Non-Hispanic)

Black or African American (Non-Hispanic)
Asian

American Indian or Alaska Native

Native Hawaiian or Other Pacific Islander
Hispanic or Latino

Other: (specify)

@ o Ao oW
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Below is a list of values, some of which may be important to you, some of which may be
unimportant. Please rank these values in order of their importance to you, from 1 to 15 (1 = most

important item, 15 = least important item). Use each number only once.

Artistic skills/aesthetic appreciation
Sense of humor

_____Relationships with friends/family
Spontaneity/living life in the moment
Social skills

__Athletics
Musical ability/appreciation

_ Creativity
Business/managerial skills
Romantic values
Government/Politics
Independence
Learning and gaining knowledge
Belonging to a social group (such as a school club)

Spiritual/religious values
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Now that you have identified the values that are most important to you, please describe in a few
sentences why your highest ranked value is important to you. Additionally, please write about a
particular time your most important value had a meaningful impact on your life. Focus on your
thoughts and feelings, and don’t worry about spelling, grammar, or how well written your

answer Is.

Please indicate your agreement with the following statements regarding your highest ranked
value.

1) This value has influenced my life

2) In general, I try to live up to this value

3) This value is an important part of who I am

4) I care about this value

5 = strongly agree

4 = agree

3 = neither disagree or agree
2 = disagree

1 = strongly disagree
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Having common values and interests is one of the key predictors of having a successful
mentoring relationship. Consequently, this mentoring session is designed to help you get to know
your protégé and to help your protégé get to know you. On the next page is a values exercise. We
encourage you to complete this exercise and discuss your responses with your protégé. We also
encourage you to get your protégé to discuss their responses as well. You may discover that you

have a lot in common with your protégeé.
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Many students experience difficulty when they enter new educational situations such as
transitioning from high school to college or from general education courses to courses in one’s
major. Although students may struggle initially, many students bounce back and succeed after
they adjust to their new environment. Given the potential difficulty of this transition, some
students may end up feeling that they are not capable of succeeding in college or their major.
Additionally, many students mistakenly conclude that they are the only ones struggling. Learning
about someone else who struggled in similar circumstances is very helpful to students because it
shows that they are not alone in their struggles. We encourage you to discuss times when you
had difficulty adjusting to college and/or your specific major, and how you overcame those
challenges. Additionally, we encourage you to get your protégés to discuss some of the concerns
they have regarding college, their classes, and/or their specific major. By getting your protégé to
discuss their concerns, you can show your protégé how their concerns are shared amongst many
students and are caused by the inherent difficulty of their situation, and are not caused by a lack

of ability on their part.
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APPENDIX H: INCREMENTAL THEORY OF INTELLIGENCE PROMPT
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Research has found that a large number of students believe that their intelligence is a
fixed trait. In other words, many students believe that people are born smart or dumb and that
there is nothing that can be done about it. In actuality, research has found that intelligence is
malleable. In other words, people can develop their intelligence through hard work and practice.
For example, people are not born with an innate knowledge of how to perform calculus; they
learn how to perform calculus by going to school and studying. It is important to get students to
realize that they can become smarter by studying and practicing. Otherwise, students may
become discouraged when they perform poorly in class. They may believe that they simply lack
what it takes to succeed in school or their major. To prevent this from happening, we encourage
you to discuss things that you learned to do well. It may be most helpful to discuss things that
you struggled with initially but learned to master through practice, effort, and hard work. We
also encourage you to get your protége to discuss things that they learned to do well through

practice, effort, and hard work.
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Week 1 discussion prompts:

The purpose of this mentoring program is to provide students who are beginning their
academic careers with insight from students who have faced similar challenges. This program is
designed to help students set goals and to identify the steps they need to take in order to achieve
their career goals. Each week you will be provided prompts to help stimulate conversation.
Why did you agree to be a mentor?

Why did your protégé seek to utilize this service?

What do you and your protégé hope to get out of this mentoring relationship?

What does your protégé like best and least about taking college courses? Find out some of the
challenges that your protégé is facing in their classes.

What are your goals for this semester?

What are your protégé’s goals for this semester?

What do you and your protégé want to accomplish in college?

How does getting a college degree fit in with your life plan and your protégé’s life plan?
Week 2 discussion prompts:

What is the key lesson that you learned over the years that you wished you knew day one?
How important is it to meet regularly with an advisor?

Is it important to have a faculty mentor?

How does one go about getting a faculty mentor?

How does one get to know faculty in large classes?

Does your protégé wish to pursue graduate school? What do they need to do to be competitive

for graduate school?

232



What does a person need to do to get faculty recommendations?

Week 3 discussion prompts:

What are the career options for one’s major?

Where can you find information regarding career options in your major?

What can you do with a degreein  ?

What are the pros and cons of getting graduate degrees (i.e., masters, doctorates)?
What does one have to do to be competitive for a graduate degree?

How can one gain relevant work experience?

How does one get an internship related to one’s field of study?
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APPENDIX J: NON-ACDEMIC CONTROL DISCUSSION PROMPTS
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Week 1 discussion prompts:

The purpose of this mentoring program is to provide students who are beginning their
academic careers with insight from students who have faced similar challenges. This program is
designed to help students come up with strategies to balance the multiple commitments they face
on a regular basis. Each week you will be provided prompts to help stimulate conversation.
Why did you agree to be a mentor?

Why did your protégé seek to utilize this service?

What do you and your protégé hope to get out of this mentoring relationship?

What does your protégé like best and least about being in college? Find out some of the
challenges that your protégé is facing adjusting to life in college.

What hobbies do you and your protégé have?

What are some goals that you and your protégé have for the next year?

What do you and your protégé want to accomplish in life?

What do you hope to do after college?

Week 2 discussion prompts:

What are some of the challenges that your protégé is facing in regards to adjusting to life in
college?

How do you and your protégé balance your school and non-school commitments?

How do you maintain your relationships with friends and family while dealing with the
challenges of school?

How does one go about making friends at a large university?

How does one get to know other students in large classes?
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Where can students go to for additional social support?

Are there any student organizations that the student should become involved in?

Week 3 discussion prompts:

What do you and your protégé enjoy doing when you have free time?

What are some fun things to do around town?

How does one find out about upcoming events?

What are some healthy ways of dealing with stress?

Are there any extra-curricular activities that can help students unwind?

Should a person have a job while going to school? If yes, what kind of job should a person get?

How many hours should a person work?
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This questionnaire has been designed to investigate ideas about intelligence. There are no

right or wrong answers. We are interested in your ideas.

Using the scale below, please indicate the extent to which you agree or disagree with

each of the following statements by writing the number that corresponds to your opinion in the

space next to each statement.

1)

2)

3)

4)
5)
6)

7)

8)

5 = strongly agree

4 = agree

3 = neither disagree or agree
2 = disagree

1 = strongly disagree

You have a certain amount of intelligence, and you can’t really do much to change it.
(entity)

Your intelligence is something about you that you can’t change very much. (entity)
No matter who you are, you can significantly change your intelligence level.
(incremental)

To be honest, you can’t really change how intelligent you are. (entity)

You can always substantially change how intelligent you are. (incremental)

You can learn new things, but you can’t really change your basic intelligence. (entity)
No matter how much intelligence you have, you can always change it quite a bit.
(incremental)

You can change even your basic intelligence level considerably. (incremental)
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The following questions are about your feelings regarding the degree to which your

gender affects other people’s evaluations of your S.T.E.M. ability. Think about the classes in

your major and rate from 1(never) to 5 (always) how often you feel that because of your gender:

D
2)
3)
4)
5)
6)
7)

8)

Professors expect me to do poorly on tests in S.T.E.M. classes because of my gender
S.T.E.M. tests may be easier for people of my gender.

I doubt that others would think that I have less S.T.E.M. ability because of my gender.
Some people feel I have less S.T.E.M. ability because of my gender.

People of my gender rarely face unfair evaluations in S.T.E.M. classes.

In S.T.E.M. classes people of my gender often face biased evaluations from others.
My gender does not affect people’s perception of my S.T.E.M. ability.

In S.T.E.M. classes I often feel that others look down on me because of my gender.
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APPENDIX M: SENSE OF BELONGING QUESTIONNAIRE
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We would like you to answer some questions about your experience with S.T.E.M.
courses and in the S.T.E.M. academic community. When we mention the S.T.E.M. academic
community, we are referring to the broad group of people involved in that field, including the
students in a S.T.E.M. course.

We would like you to consider your membership in the S.T.E.M. community. By virtue
of having taken many S.T.E.M. courses, both in high school and/or at UCF, you could consider
yourself a member of the S.T.E.M. community. Given this broad definition of belonging to the
S.T.E.M. community, please respond to the following statements based on how you feel about
that group and your membership in it.

There are no right or wrong answers to any of these statements; we are interested in your
honest reactions and opinions. Please read each statement carefully, and indicate the number that
reflects your degree of agreement.

5 = strongly agree

4 = agree

3 = neither disagree or agree

2 = disagree

1 = strongly disagree

When I am in a S.T.E.M. setting,
1) I feel that I belong to the S.T.E.M community.
2) I consider myself a member of the S.T.E.M. world.

3) Ifeel like I am part of the S.T.E.M. community.
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4) 1 feel a connection with the S.T.E.M. community.
5) 1 feel accepted.

6) I feel respected.

7) 1 feel disregarded. (reverse code)

8) I feel valued.

9) I feel neglected. (reverse code)

10) I feel appreciated.

11)1 feel excluded. (reverse code)

12) I feel insignificant. (reverse code)

13)1 feel at ease.

14)1 feel anxious. (reverse code)

15)1 feel comfortable.

16) 1 feel tense. (reverse code)

17)1 feel nervous. (reverse code)

18) 1 feel content.

19)1 feel calm.

20) I feel inadequate. (reverse code)

21)I wish I could fade into the background and not be noticed. (reverse code)
22) 1 try to say as little as possible. (reverse code)
23) 1 enjoy being an active participant.

24) 1 wish I were invisible. (reverse code)

25) I trust the testing materials to be unbiased.
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26) I have trust that I do not have to constantly prove myself.
27) 1 trust my instructors to be committed to helping me learn.

28) Even when I do poorly, I trust my instructors to have faith in my potential.
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Using the scale below, please indicate the extent to which you agree or disagree with
each of the following statements by writing the number that corresponds to your opinion in the
space next to each statement.

5 = strongly agree

4 = agree

3 = neither disagree or agree

2 = disagree

1 = strongly disagree

1) I worry that my ability to perform well on math tests is affected by my gender.

2) I worry that if I perform poorly on this test, the experimenter will attribute my poor
performance to my gender.

3) I worry that, because I know the negative stereotype about women and math, my anxiety

about confirming that stereotype will negatively influence how I perform on math tests.
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APPENDIX O: PERFORMANCE-AVOIDANCE GOALS DURING TESTING
QUESTIONNAIRE
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We are interested in your thoughts and feelings about completing the upcoming test.
Using the scale provided, please rate your agreement with the following statements.

5 = strongly agree

4 = agree

3 = neither disagree or agree

2 = disagree

1 = strongly disagree

Performance-Avoidance Goals
1) My goal is to avoid doing poorly on this test.
2) My fear of doing poorly on this test will motivates me.
3) I just want to avoid doing poorly on this test.
4) I’m worried about the possibility of doing poorly on this test.
5) I’m concerned that I may not do well on this test.

6) I’'m concerned that I may not get many problems correct.
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To the left of each of the following statements, indicate your feelings, attitudes, or
thoughts as they are right now in relation to this examination. Use the following numerical scale:

5 = The condition is very strong; the statement describes my present condition very well.

4 = The condition is strong.

3 = The condition is moderate.

2 = The condition is barely noticeable.

1 = The statement does not describe my present condition.

1)  Tfeel regretful.

2) I am afraid that I should have studied more for this test.

3) I feel that others will be disappointed in me.

4)  Ifeel I may not do as well on this test as I could.

5) __ 1donot feel very confident about my performance on this test.
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1)

2)

3)

4)

5)

If 3n <500, which of the following is the greatest possible value of n?
a) 2
b) 4
c) 5
d) 6
e) 7

In deciding the asking price for a piece of property, a real estate broker determines that the
market value of the lot is 1/7 the market value of the building on it. If the total value of the
property is set at $140,000, then what is the total value of the lot?

a) $10,000

b) $17,500

c) $20,000

d) $120,000

e) $122,500

Company A manufactures paper plates at a rate of 1,000K per hour, while company B
manufactures plates at a rate of 1,000L per hour. If both companies work simultaneously,
how many hours will it take them to manufacture 100,000 plates?

a) 100/(K+L)

b) 1/(K+L)

¢) K+L/100

d) 100 (K+L)

e) 1000 (K+L)

John has 4 ties, 12 shirts, and 3 belts. If each day he wears exactly one tie, one shirt and one
belt, what is the maximum number of days he can go without repeating a particular
combination?

a) 12

b) 21

c) 84

d) 108

e) 144

If y = 2x-1, what is the value of x in terms of y?
a) (y/2)-

b) (y2)-(172)

c) (y/2)+(1/2)

d) (y2)+1

e) yt+
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6) In the figure below what is the area of the shaded region?
T

i | o H

1 1 2
a) 1
b) 2
c) V2
d 3
e) 4

7) Ifa=2,b=4, and c =5, then [(a+b)/c] — [c/(a-b)] =
a) 1
b) 37/10
c) 0
d) -11/30
e) -1

8) Which of the following is the greatest?
a) .00003/.0007
b) .008/.005
c) .007/.0008
d) .006/.0005
e) .01/.008

9) If (p-q)/p=2/7,thenq/p =
a) 2/5
b) 5/7
c) 1
d) 7/5
e) 7/2

10) If integer x were divided by 7, the quotient would be 12 with a remainder of 1. Therefore, x =
a) 91
b) 90
c) 88
d) 85
e) 83
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11)If y is not 0 and 2x + y = 12, then which of the following is NOT a possible value of x?
a) 12
b) 10
c) 8
d) 6
e) 4

12) Two tanks, X and Y, are filled to capacity with jet fuel. Tank X holds 600 gallons more than
tank Y. If 100 gallons of fuel were to be pumped from each tank, tank X would then contain
3 times as much fuel as tank Y. What is the total number of gallons of fuel in the two full
tanks?
a) 1,400
b) 1,200
c) 1,000
d) 900
e) 800

13)If4x + 3y = 8 and x/2 = 1/4, what is the value of y?
a) 4/3
b) 2
c) 7/3
d 3
e) 10/3

14) Two people were hired to mow a lawn for a total of $45. They completed the job with one
person working for 1 hour and 20 minutes and the other working 40 minutes. If they split the
$45 in proportion to the amount of time each spent working on the job, how much did the
person who worked longer receive?

a) $33.75
b) $30.00
c) $27.50
d) $25.00
e) $22.50

15)[102 (108 +108)] / 104
a) 2(104)
b) 2(106)
c) 108
d) 2(108)
e) 1010
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16) A rectangular window with dimensions 2 meters by 3 meters is to be enlarged by cutting out
a semicircular region in the wall as shown above. What is the area, in square meters, of this
semicircular region?

2
a) w4
b) m/2
c) T
d) 2n
e) 4n

17)If n= 15 x 28 x 26, which of the following is NOT an integer?
a) n/l15
b) n/21
c) n/32
d) n/35
e) n/39

18) In the square PQRS below, T is the midpoint of side RS. If PT = 8V5, what is the length of a
side of the square?

Q R

/’T
a) 16
b) 65
c) 45

d) 8
e) 2V6
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19)If q is not 0 and k = qr/2 — s, then what is r in terms ofk, q, and s?
a) (2k+s)/q
b) (2sk)/q
c) [2(k-s)l/q
d) [(2k) + (sq))/q
e) [2(k+5s)]/q

20) 3| + |-4| + |3-4]
a) 14
b) 8
c) 7
d 2
e) 0

21) A computer can perform 30 identical tasks in 6 hours. At that rate, what is the minimum
number of computers that should be assigned to complete 80 of the tasks within 3 hours?
a) 6
b) 7
c) 8
d) 12
e) 16

22) Which of the following is 850 percent greater than 8 x 10°?
a) 8.5x10°
b) 6.4x10*
¢) 6.8x10*
d) 7.6x10*
e) 1.6x10°

23)9° - 6* =
3
a) 1
b) 15/9
c) 5
d) 8
e) 15

24) What is 0.423658 rounded to the nearest thousandth?
a) 042
b) 0.423
c) 0.424
d) 0.4236
e) 0.4237
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25)1f3(x +2) =x -4, then x =
a) -5
b) -3
c) 1
d 3
e) 5

26)If x> + 2xy + y* =9, then (x + y)* =
a) 3
b) 18
c) 27
d) 36
e) 81

27) In the rectangular coordinate system below, if x = 4.8, then y =
y

Y
S &y)

/3.2
."l .

-

a) 3.0
b) 3.2
c) 34
d) 3.6
e) 3.8

28) If the sum of two numbers is 14 and their difference is 2, what is the product of the two
numbers?
a) 24
b) 28
c) 40
d) 45
e) 48

29) A secretary typed 6 letters, each of which had either 1 or 2 pages. If the secretary typed 10
pages in all, how many of the letters had 2 pages?
a) 1
b) 2
c) 3
d 4
e) 5
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30) The area of triangle PQR is 32, what is the length of PR?

P R

a) 2
b) 7
c) 8
d) 16
e) 32

31)If3/x +4/3x =1/3, then x =
a) 7
b) 9
c) 11
d) 13
e) 15

32)4/9+4/9 +4/9 +4/9 +4/9 +4/9
6

a) 2/27
b) 4/9
c) 2/3
d) 8/3
e) 6
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Using the scale below, please indicate the extent to which you agree or disagree with
each of the following statements regarding your relationship with your mentor.

5 = strongly agree

4 = agree

3 = neither disagree or agree

2 = disagree

1 = strongly disagree

1) My mentor reduced unnecessary risks that could threaten the possibility that I would
advance through my program of study.

2) My mentor helped me review assignments/tasks or meet deadlines that otherwise would
have been difficult to complete.

3) My mentor offered to help me meet with other students.

4) My mentor gave me ideas for increasing contact with school administrators and faculty.

5) My mentor gave me ideas for activities to prepare me for an internship or job.

6) My mentor gave me ideas for activities that will present opportunities for me to learn new
skills.

7) My mentor provided me with practical tips on how to accomplish academic objectives.

8) My mentor offered to introduce me to others who can provide me with academic
opportunities.

9) My mentor helped me develop interpersonal communication, leadership, or team skills

through feedback.
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10) My mentor helped me to develop study skills.

11) My mentor offered to recommend to faculty, staff, employees, etc., for desired
opportunities.

12) My mentor gave suggestions on how to better manage my time in order to complete my
academic tasks successfully.

13) My mentor provided suggestions for how to better manage my finances.

14) My mentor suggested different places where I could apply for a job.

15) My mentor provided tips for taking exams successfully.

16) My mentor provided information about which courses to take.

17) My mentor provided information about which professors are good.

18) My mentor took time to look up academic or job-related information for me.

19) My mentor taught me about school policies.

20) My mentor provided me with information about the area around the university.

21) My mentor suggested places to live near or on campus.
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Using the scale below, please indicate the extent to which you agree or disagree with
each of the following statements regarding your relationship with your mentor.

5 = strongly agree

4 = agree

3 = neither disagree or agree

2 = disagree

1 = strongly disagree

1) My mentor shared the history of his/her academic career with me.

2) My mentor encouraged me to prepare for academic advancement.

3) My mentor encouraged me to try new ways of behaving in school.

4) My mentor demonstrated good listening skills in our conversations.

5) My mentor discussed my questions and concerns regarding feelings of competence.

6) My mentor discussed my questions and concerns regarding commitment to academic
advancement.

7) My mentor discussed my questions and concerns regarding relationships with peers.

8) My mentor discussed my questions and concerns regarding relationships with faculty.

9) My mentor discussed my questions and concerns regarding work/family conflicts.

10) My mentor shared personal experiences as a different perspective to my problems.

11) My mentor encouraged me to talk openly about anxiety and fears that detract from my
school work.

12) My mentor conveyed empathy for the concerns and feelings I discussed with him/her.
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13) My mentor kept my feelings and doubts in strict confidence.

14) My mentor conveyed feelings of respect for me as an individual.
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