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Abstract This study compared the relative impact of gender-, race-, and income-
based stereotype threat and examined if individuals with multiple stigmatized aspects
of identity experience a larger stereotype threat effect on math performance and work-
ing memory function than people with one stigmatized aspect of identity. Seventy-
one college students of the stigmatized and privileged gender, race, and income-level
completed math and working memory pre-tests. Then, participants heard a moderately
explicit stereotype threat-inducing prime. Next, participants took math and working
memory post-tests. Stereotype threat effects were found on math performance on the
basis of race and income-level, but not on the basis of gender. Stereotype threat effects
were found on working memory function on the basis of gender, race, and income-
level. For both measures, the income-based effects were the strongest. Results also
suggest the possibility of multiple minority stereotype threat effects on math perfor-
mance and working memory. More specifically, individuals with three stigmatized
aspects of identity experienced significantly larger stereotype threat effects than those
with zero-, one-, or two-stigmatized aspects of identity.
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1 Introduction

Systematic differences in academic achievement among varying demographic groups
are a large and persistent source of concern in the U.S. educational system. Specifically,
robust evidence supports a gender-based math achievement gap (Hyde et al. 1990;
Leahey and Guo 2001; Muller 1998; Willingham and Cole 1997), a race-based math
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achievement gap (Lubienski 2002; US Department of Education 2009), and an income-
based math achievement gap (Brooks-Gunn et al. 1993; Lockheed et al. 1985; Palardy
2008; Yang 2003). These achievement gaps may be explained in part by the stereo-
type threat experienced by the underperforming groups. Stereotype threat occurs when
negative stereotypes about a stigmatized group are made salient and people belonging
to the stigmatized groups fear confirming these negative stereotypes, which, in turn,
causes them to perform worse thereby perpetuating the stereotype (Steele and Aron-
son 1995). Gender-, race-, and income-based stereotype threat effects have all been
independently documented. However, the literature has not yet directly investigated
how these distinct forms of stereotype threat compare to one another. Furthermore,
the literature has not fully examined how these distinct forms of stereotype threat
operate in individuals that simultaneously experience more than one of the forms,
even though such people clearly exist. The main purpose of the current study was to
further our understanding of stereotype threat by (1) examining the relative impact of
gender-, race-, and income-based stereotype threat effects and (2) determining how
these stereotype threat effects become compounded in individuals that experience
more than one of these stereotype threat effects. Understanding how gender-, race-,
and income-based stereotype threat effects compare to one another and compound may
be useful in focusing the most appropriate interventions on populations with the great-
est needs. Further, it can powerfully inform stereotype threat research by suggesting
demographic requirements for appropriate participant samples. Therefore, the current
study aims to provide a more nuanced perspective of stereotype threat by uncovering
if different types of stereotype threat operate in different ways. To more thoroughly
understand the motivation of the study, it is important to review what the research has
already uncovered about single- and multiple- minority stereotype threat effects.

1.1 Single minority stereotype threat effects on mathematics performance

Single minority stereotype threat occurs when someone identifies with one specific
group, is aware of a stereotype about that group, and his or her behavior changes in a
way that conforms to that group’s stereotype. The most extensively studied example of
single minority stereotype threat is gender based-stereotype threat. For example, when
females are primed to be aware of their gender, they show a significant decline in their
mathematics performance, or their ability to solve challenging mathematics test items
(e.g., Davies et al. 2002; Good et al. 2008; Keller and Dauenheimer 2003; Schmader
2002; Shih et al. 1999; Steele et al. 2002; Walsh et al. 1999). Also supporting gender-
based stereotype threat, Spencer et al. (1999) found that females underperformed
compared to males on math tasks in which they believed females had previously
demonstrated inferior performance. Even among females who self-select into pursuing
a course of study in math, performance on a math test was shown to be susceptible to
stereotype threat (Good et al. 2008).

Race-based stereotype threat exists as well. African Americans and Latino(a)s are
stereotyped to perform worse than Caucasians in academic domains and many studies
have shown that making African Americans or Latino(a)s aware of this stereotype
causes them to perform worse on academic tasks than when they are not made aware
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of these stereotypes (e.g., Steele and Aronson 1995; Brown and Day 2006; Gonzales
et al. 2002; McFarland et al. 2003; Nguyen et al. 2003; Ployhart et al. 2003; Sawyer
and Hollis-Sawyer 2005; Schmader and Johns 2003).

Finally, there is emerging evidence of income-based stereotype threat. People from
families with a low income-level are stereotyped to have inferior intellectual abilities
to those from families with a high-income level (Cozzarelli et al. 2001). When low-
income students were told to take a test diagnostic of intelligence, they performed
worse than high-income peers; however, when the test was not framed as diagnostic
of intellectual ability, they performed the same as their high-income peers (Croizet
and Claire 1998). In another study, the test performance of two groups of low-income
students differed as a function of whether they were told the test they were to take
was diagnostic of intelligence; the participants who had the test framed as diagnostic
performed worse than the ones who did not (Spencer and Castano 2007). Moreover,
when low-income college students were told that underprivileged students generally
perform worse than other students, their performance on math and verbal tasks was
significantly worse than when they were not told this information (Harrison et al.
2006). Similarly, Spencer and Castano (2007) found that asking low-income young
adults to answer demographic questions about their parents’ income and occupations
before a test resulted in those participants performing more poorly than the low-income
participants who were not asked these questions before the test. Taken together, the
aforementioned studies provide ample evidence for gender-, race, and income-based
single minority stereotype threat.

1.2 Multiple minority stereotype threat effects on mathematics performance

But importantly, many individuals belong to multiple stigmatized groups. These indi-
viduals face challenges distinct from the challenges an individual with only one stig-
matized aspect of identity experiences (Brown and Leaper 2010; Purdie-Vaughns and
Eibach 2008; Scott-Jones and Clark 1986). Specifically, some research suggests that
these individuals experience multiple minority stereotype threat or that individuals that
identify with multiple stigmatized aspects of identity experience a larger decrement
to test performance than individuals that identify with only one stigmatized aspect of
identity when under stereotype threat conditions. For example, Gonzales et al. (2002)
found that ethnic minority females, who have two stigmatized aspects of identity,
performed less well on cognitive tasks after being primed than did ethnic majority
females, who have only one stigmatized aspect of identity. Gresky et al. (2005) find-
ings also support the multiple minority stereotype threat phenomenon. They found that
among stereotype primed females, performance on a math test was better for those
who were instructed to think about the numerous parts of their identity (most of which
were irrelevant to gender stereotypes and thus not affected by gender-based stereotype
threat) than for those who were not given this instruction. Since awareness of aspects
of identity irrelevant to a stereotype can decrease the effects of stereotype threat, it
seems that making a person aware of multiple aspects of his or her identity, all of which
are relevant to a stereotype, may make the effects of stereotype threat even greater.

Further, individuals who are members of two identity groups with conflicting stereo-
typed performance in the same domain (i.e., Asian females, who are stereotyped to be
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bad at math because they are female, while also stereotyped to excel at math because
they are Asian) have performed better than controls on a stereotype relevant task when
the positive stereotype is primed (being Asian) and worse when the negative stereo-
type (being female) is primed (Shih et al. 1999; see also McGlone and Aronson 2006).
This finding also lends credence to the idea that a multiple minority stereotype threat
phenomenon may exist; if opposing stereotyped identities can cause opposite effects
on performance, it seems possible that similarly stereotyped identities might have an
additive effect on performance.

Similarly, Rosenthal and Crisp (2006) showed that women who were instructed to
think about the similarities between men and women were less susceptible to gender-
based stereotype threat; they performed better on a math task under stereotype threat
conditions than did women who had not previously thought about the similarities
between the sexes. In other words, thinking about the similarities between a stigmatized
group and a non-stigmatized group decreased stereotype threat effects. It is plausible
therefore, that thinking about the similarities between multiple different stigmatized
groups to which an individual belongs could cause an additive stereotype threat effect,
if all of the individual’s stigmatized groups have a stereotype relevant to the task at
hand. Finally, research findings suggest that priming a stereotype in more than one way
can cause greater stereotype threat effects (Spencer and Castano 2007). Since making
people more aware of a stereotype heightens stereotype threat effects, it seems that
making people aware of more than one relevant stereotype might also make them
more affected by stereotype threat. Notably, Harrison et al. (2006) found that inducing
income-based stereotype threat did not affect people differently as a function of their
race. Still it is possible that an additive multiple minority stereotype threat effect could
exist if all those stigmatized aspects of identity are primed, rather than just one being
primed. However, this hypothesis has never been explored.

1.3 Single minority stereotype threat effects on working memory

Recent work has also explored cognitive processes that are affected by stereotype
threat. For example, there is initial evidence that stereotype threat may cause a decrease
in working memory capacity, which is the limited amount of information one can
maintain and process in his or her short term memory store at any given point in time
(Baddedly and Hitch 1974; Rydell and Boucher 2010; Schmader and Johns 2003).
For example, Schmader and Johns (2003) documented that stereotype threat reduced
working memory capacity among members of stigmatized groups (see also Rydell
and Boucher 2010). Since then, research has focused on the mechanisms that explain
how and why working memory decreases under stereotype threat conditions. Schmader
et al. (2008) suggest that stereotype threat leads to physiological arousal, performance
monitoring, and negative thought suppression, which together affect working memory
by taxing the central executive. Meanwhile, Beilock et al. (2006) found that stereo-
type threat disrupts the phonological loop, a sub-system of working memory that stores
and rehearses verbal information, impairing performance of those who are threatened
on math tasks. Additional evidence that working memory is affected by stereotype
threat comes from Rydell et al. (2009) finding that making a female aware of multiple
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aspects of her identity, some of which have positive associations with math perfor-
mance, eliminated working memory decline caused by stereotype threat and improved
performance on a math test. Forbes and Schmader (2010) found that retraining females
to associate being female with possessing strength in math resulted in an increase in
working memory capacity and a subsequent boost in performance on a math test under
stereotype threat. Thus, when stereotype threat is decreased, there is a corresponding
increase in working memory capacity.

Notably, some have argued that working memory reduction is not the mechanism
responsible for stereotype threat effects (Beilock et al. 2007). For example, Jamieson
and Harkins (2007) asserted that increased effort, and not a taxed working memory,
explains the decrement in performance by the threatened group. As such, stereotype
threat effects on working memory and effort will be examined in the current study, in
addition to stereotype threat effects on mathematics performance.

1.4 Multiple minority stereotype threat effects on working memory

While the effects of multiple minority stereotype threat on mathematics performance
have been investigated preliminarily, its effects on working memory have not been
explored. Based on the aforementioned body of research, it seems plausible that prim-
ing multiple stigmatized aspects of identity may result in a larger decrease in working
memory than when only one stigmatized aspect of identity is primed. For example,
Forbes and Schmader (2010) finding that decreasing stereotype threat increased work-
ing memory performance suggests that increasing stereotype threat (by priming mul-
tiple stigmatized aspects of identity) could decrease working memory performance.

1.5 Research motivation, goals, and hypotheses

Thus, the goal of the present study is twofold. The first goal is to document single
minority gender-, race-, and income-based stereotype threat effects on math perfor-
mance and working memory function. Importantly, this is the first time income-based
stereotype threat effects on working memory will be explored. Further, this goal affords
us the opportunity to determine the relative impact of gender-, race-, and income-based
standard stereotype threat effects, which has not previously been done. It is expected
that the effect of gender-based stereotype threat will be weaker than the effect of race-
or income-based stereotype threat. We have both empirical and conceptual justifica-
tions for this hypothesis. First, other research suggests race-based stereotype threat
may be stronger than gender-based stereotype threat (Gonzales et al. 2002; Nguyen
and Ryan 2008; Stricker and Ward 2004). Additionally, larger performance differ-
ences on mathematics tasks have been shown on the basis of race and income than
on the basis of gender (Scott-Jones and Clark 1986). Conceptually, it seems possible
that stereotype threat effects may impact stigmatized groups of smaller sizes in more
extreme ways than stigmatized groups of larger sizes. For example, women comprise
about half of our societies population, a fairly large group. Meanwhile, non-Caucasian
and low-income individuals comprise smaller proportions of our societies population
(U.S. Census 2009). An individual may feel that being associated with a smaller group
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is more central to his identity than being part of a larger group, as being part of that
smaller group is what makes him unique. In turn, these individuals may experience
more severe stereotype threat effects than those that identify with larger identity groups.
In the current study, this reasoning leads us to hypothesize that income- and race-based
stereotype threat effects may be more extreme than gender-based effects, as stigma-
tized income- and race-groups are smaller in size than the stigmatized gender group.

The second goal of the present study is to determine whether there is a multiple
minority stereotype threat effect on math performance and/or working memory func-
tion. Based on the literature above, it is hypothesized that there will be an additive
multiple minority stereotype threat effect on both outcomes. That is, it is hypothesized
that individuals with multiple stigmatized aspects of identity will experience more
severe stereotype threat effects when primed than those who have fewer stigmatized
aspects of identity, for the empirical and conceptual reasons previously outlined.

Ancillary analyses will also investigate if single and/or multiple minority stereotype
threat effects impact the amount of effort individuals put forth on tasks. The hypotheses
regarding the impact on effort remains open, as the literature reports contradictory
findings. Some report that single minority stereotype threat increases effort (Beilock
et al. 2006; Jamieson and Harkins 2007), others hypothesize that it decreases effort
(Steele and Aronson 1995), and one concludes that there is no relationship between
single minority stereotype threat and effort (Smith 2004).

2 Methods

2.1 Participants

Seventy-one undergraduate college students between ages 18 and 26 (M = 19.54 year,
SD = 1.602) participated. Two different power analyses programs were used to deter-
mine an appropriate sample size (Power in Two-Level Designs and Optimal Design),
each with unique flexibilities (Bosker et al. 2003; Raudenbush et al. 2011, respec-
tively). Effect sizes, standard errors, variance–covariance matrices, variable means
and standard deviations were based on prior research. Together, these two programs
allowed consideration for the full range of planned analyses.

The mean quantitative SAT math reasoning test score was 694 (SD = 90.67), and
no participants scored below 450 out of 800.

2.1.1 Stigmatized aspect of identity: gender

Twenty-five participants self identified as male. Forty-six participants self-identified
as female and were considered to have a gender-based stigmatized aspect of identity
(SAI).

2.1.2 Stigmatized aspect of identity: race

In total there were 24 racial/ethnic minority (RM) participants; 17 of these identified
as racially Black or African American. Seven participants identified as ethnically
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Table 1 Gender, race, and income-level of participants by NSAI group

NSAI group N Gender Race Income

Male Female White RM High-income Middle-income Low-income

0 20 20 0 20 0 16 4 0

1 27 3 24 25 2 18 8 1

2 14 2 12 2 12 4 6 4

3 10 0 10 0 10 0 0 10

Total 71 5 46 47 24 38 18 15

Hispanic or Latino(a) (and did not identify as racially White). These 24 RM participants
were considered to have a race-based SAI. The other 47 participants identified as
White.

2.1.3 Stigmatized aspect of identity: income

Participants were categorized as low-, middle-, or high-income based on an updated
eight-income-bracket scheme used by Harrison et al. (2006). The income categories
were adjusted upwards by $6,000 to reflect the inflation that occurred in the six years
that elapsed since that study was published. Therefore, participants from a family
whose total annual income was <$45,000 a year were categorized as low-income
(n = 15), participants from a family with an annual income between $45,000 and
$84,999 a year were categorized as middle-income (n = 18), and participants from a
family earning over $85,000 a year were categorized as high-income (n = 38). The 15
participants who were low-income were categorized as having an income-based SAI,
consistent with previous work that found stereotype threat effects on an academic task
for low, but not middle or high-income participants (Harrison et al. 2006).

2.1.4 Number of stigmatized aspects of identity

The number of categories in which each participant was stigmatized was summed
to create a measure of their total number of stigmatized aspects of identity (NSAI),
ranging from zero to three. See Table 1 for a breakdown of gender, race, and income
of the zero-, one-, two-, and three-stigmatized aspects of identity groups.

2.2 Procedures

All participants were exposed to the same testing condition. When they came into the
lab, a White female experimenter explained that they would take two tests, each divided
into two sections to understand underlying cognitive factors involved in math problem
solving. Then, participants were given ten minutes to work on the math pre-test. After
that, participants completed the working memory pre-test. Next, all participants were
primed with gender-, race-, and income-based stereotypes. Specifically, the experi-
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menter read the following priming script based on previous stereotype threat prime
scripts (see Beilock et al. 2007; Rydell et al. 2009):

We are interested in investigating mathematical processing and particularly what
makes some people perform better in math domains than others. As you likely
know, math skills are important to performance in many subjects in college and
quantitative reasoning skills predict long-term professional outcomes. Unfortu-
nately however, there are systematic differences in math performance among
people as a function of their race and socioeconomic background. There are also
math performance differences between males and females. Surprisingly, little
is known about the mental processes underlying math performance that might
shed light on why these group differences occur. This research is aimed at bet-
ter understanding why these race-, income-, and gender-based groups perform
differently on math tasks.

Based on Nguyen and Ryan (2008) classifications of types of stereotype threat primes
in their meta-analysis, this prime was “moderately explicit”, as it states that there are
differences, but does not suggest which gender, race, or income level performs best. A
moderately explicit prime was chosen because it was assumed that stereotypes about
low-income people were more similar to stereotypes based on race than stereotypes
based on gender. Both stereotypes about race and stereotypes about income level are
about intelligence generally (Cozzarelli et al. 2001; Devine 1989), whereas stereotypes
about gender are often confined to the math domain (Jacobs and Eccles 1985). Nguyen
and Ryan (2008) showed that racial minorities’ performance is more affected by mod-
erately explicit primes than by subtle or blatant primes. Thus, a moderately explicit
prime was thought to be most effective for inducing race- and income-based stereo-
type threat. Women’s performance is least affected by moderately explicit primes,
but the difference in effect by type of prime has been shown to be smaller for gen-
der than for race (Nguyen and Ryan 2008). Since this study was concerned with
priming gender, race, and income-level stereotypes the moderately explicit prime was
ideal.

After the prime, participants completed the math post-test. Next, they were primed
again when the researcher said, “Now we are going to begin another task that will help
us explore factors that may underlie race-, income-, and gender-based differences in
performance on math tasks.” Then participants completed the working memory post-
test. Finally, they completed an experiment experience and demographics survey, were
thanked, debriefed, and compensated for their time.

2.3 Materials

2.3.1 Math pre- and post-test

The math pre- and post-tests each consisted of fifteen multiple-choice questions,
each with five potential answers, from a paper and pencil based practice sec-
tion of the quantitative Graduate Recording Exam (GRE). Participants had ten
minutes to answer as many of the questions as they could. All questions were
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word problems involving advanced algebra. The test, which was originally con-
structed by Schmader (2002) and used by Rydell and Boucher (2010) and Rydell
et al. (2009), was divided into two sections of equal difficulty. Thus, participants
took two ten-minute tests each with fifteen questions. Based on national perfor-
mance norms of test takers who previously answered each question, the mean accu-
racy for the pre-test was 63.73 % and the mean accuracy for the post-test was
63.80 %. The mean number of questions that were attempted by participants (i.e., an
answer was provided or scratch work was written indicating an attempted answer)
on each test was approximately 11 (pre-test M = 10.97, SD = 3.01; post-test
M = 11.04, SD = 3.11); the nationally normed mean accuracy for the first
11 questions was 62.5 % for the pre-test and 64.1 % for the post-test. All ques-
tions fell in a range of 44–80 % accuracy among the national sample. The data
of national norms came from Schmader’s task; she provided the percent norms as
reported in a GRE practice book. Schmader (2002) notes that these types of ques-
tions are appropriate for gender-based stereotype threat research because gender dif-
ferences in math performance generally do not exist on tests of this level of diffi-
culty.

2.3.2 Working memory pre- and post-test

The verbal working memory pre- and post-test was adapted from Alloway (2007)
Automated Working Memory Assessment (AWMA) backward digit string lists and
forward digit string lists. Participants were instructed to listen to a string of digits read
to them from the computer while keeping their hands in their lap. For each digit string,
they then were to recall the string in backwards order by writing the last digit of the
string first, the middle digits in backwards order, and the first digit of the string last.
For example, if they heard the string 3-4-9-1, they would write 1-9-4-3. Participants
made no other marks on the page and erased nothing.

The digit strings began at a length of four digits and terminated at a length of nine
digits. In total the task lasted nine and a half minutes. There were twenty seconds
between the start of each digit string for string lengths four through seven and thirty
seconds between the start of each digit string for strings lengths eight and nine. Time
was not a constraint for participants. A digit was never repeated within a digit string.
There were four trials at each digit string length. The only difference between the two
versions of the working memory pre- and post-test was the actual digits.

2.3.3 Experiment experience, effort, and demographics survey

Participants were asked to complete a 21-item survey about their experiment experi-
ence, effort, and demographics. For example, one of the experiment experience items
asked participants to report, using a 7-point Likert scale ranging from “strongly agree”
to “strongly disagree” how much they “ believe[d] that [their] task performance could
confirm negative stereotypes about [their] race.” One of the effort items asked par-
ticipants to “Please indicate how much effort you put forth on the math tasks you
just completed” using a 7-point Likert scale that ranged from ‘extremely little’ to
‘extremely a lot’. The demographic questions asked participants to select, among the
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options provided, their gender, race, ethnicity, age, family’s total annual income, and
SAT scores.

2.3.4 Scoring

The math pre- and post-tests were scored by calculating the number of questions
correctly answered, which is consistent with the scoring scheme in several previous
studies (Good et al. 2008; Johns et al. 2008; Spencer and Castano 2007; Steele and
Aronson 1995). The highest possible score on each test was 15, which 3 participants
achieved on the pre-test and 1 participant achieved on the post-test.

The scoring scheme for the working memory test was adapted from the AWMA
scoring scheme. An answer on the working memory test was scored as correct if it was
recalled in backwards order such that the first digit that participants heard was written
last, the last digit first, and the intermediate digits were also in backwards order. If
a participant correctly recalled two, three, or four digit strings out of a total of four
strings at a particular digit string length, the participant’s performance on the next
level of digit strings would be considered. If a participant correctly recalled one or no
digit strings at a particular digit string length their score terminated at that level. The
overall score was the total number of correct digit strings recalled up to and including
the digit strings at the level of termination. The highest possible level of termination
was ten (i.e. that participants had yet to terminate at level 9, which was the level at
which the test ended), which 9 participants achieved on the pre-test and 7 achieved on
the post-test. The highest possible score on the working memory test was 24, which
no participants achieved.

Survey responses about experiment experience and demographics were recorded.
The free response question about what the research was studying was coded in binary
as, “reported the stereotype relevant parts of the experiment,” or “did not report the
stereotype relevant parts of the experiment.”

3 Results

3.1 Preliminary analyses

All participants, except for two who left the question blank, reported in an open-
ended question that they believed the experiment was interested in how demographic
factors affect performance, suggesting that the experimental manipulation worked.
The two participants who left the open-ended question blank were still included in
all subsequent analyses, as they were exposed to the same content as all of the other
participants and appeared to be fully engaged in the experiment (i.e., they provided
answers for every other item in the study.) The overall mean number of questions
answered correctly out of 15 on the pre-test of math ability was 7.93 (SD = 3.83)

and 8.07 (SD = 3.61) on the post-test of math ability. The mean score out of 24 on
the working memory pre-test was 11.92 (SD = 5.18) and 14.45 (SD = 4.87) on
the post-test. The overall pre- and post-working memory termination levels were 7.45
(SD = 1.63) and 7.92 (SD = 1.32), respectively.
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There was a significant difference in math SAT scores as a function of number of
stigmatized aspects of identity, F(3, 67) = 17.66, p < 0.001. The zero-SAI group
(M = 753) and the one-SAI group (M = 721) scored significantly higher than the
two-SAI group (M = 620) and the three-SAI group (M = 601). There was a signif-
icant difference in SAT score as a function of gender, race, and income, F(1, 69) =
12.21, p < 0.01; F(1, 69) = 32.76, p < 0.001; F(2, 68) = 16.97, p < 0.001. In
each case the stigmatized group had a lower mean score. Females (M = 668) scored
lower than males (M = 741) and RM participants (M = 622) scored lower than
White participants (M = 730). High-income participants (M = 739) scored signifi-
cantly higher than middle- (M = 661) or low-income (M = 615) participants. These
differences are not controlled for or covaried in future analyses because the use of
SAT scores in a stereotype threat ANCOVA would directly violate a number of the
assumptions of the theory of ANCOVA (Sackett et al. 2004; Wicherts 2005). Further,
by virtue of the fact that all these students were admitted to and attend the same elite
private college, even with differences in SAT score (which may be the result of differ-
ences in preparation for the test) it is likely that all participants have similar academic
prowess.

3.2 Identity-based stereotype threat effects

We tested for gender-based stereotype threat, race-based stereotype threat, income-
based stereotype threat, and finally a multiple minority stereotype threat effect on
the math test and on the working memory measure. In order to test for the effects
of stereotype threat, we conducted ANCOVAs with post-test scores as the dependent
measure and pretest scores as a covariate.

3.2.1 Gender-based stereotype threat

Results from an ANCOVA with gender as a between-subject variable and math pre-
test score as a covariate revealed no stereotype threat effect on math test performance
[F(1, 68)= 1.83, p > 0.05, η2

p = 0.026] (see Fig. 1). There was, however, a signif-
icant effect of stereotype threat on working memory performance as revealed by an
ANCOVA with working memory pre-test score as the covariate [F(1, 68)= 4.91, p <

0.05, η2
p = 0.067]. Both females and males had higher performance on the post-

test than the pre-test, but males (Mchange = 3.76, p < 0.05) improved more than
females (Mchange =1.87, p < 0.05) (see Fig. 2). An independent-samples t-test of
self-reported endorsement of the statement, “My performance could confirm negative
gender stereotypes about my gender” showed no significant difference between males
and females (p > 0.05). The fact that participants did not differ in this belief suggests
that the females were not consciously experiencing stereotype threat effects.

3.2.2 Race-based stereotype threat

Results from the ANCOVA with race as a between-subject variable and math pre-test
score as a covariate revealed a significant stereotype threat effect on math test perfor-
mance [F(1, 68) = 16.73, p < 0.001, η2

p = 0.197]. White students slightly improved
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Fig. 1 Mean math pre- and post-test scores as a function of gender, race, and income-level group
membership

Fig. 2 Mean working memory scores as a function of gender, race, and income-level group membership

from pretest to post-test (M change = 0.40, p > 0.05) whereas racial/ethnic minor-
ity students’ performance slightly decreased (M change = −0.38, p > 0.05) (see
Fig. 1). An ANCOVA with working memory pre-test scores as the covariate showed
that there was also a significant stereotype threat effect on working memory perfor-
mance [F(1, 68) = 7.41, p < 0.01, η2

p = 0.098]. All students had higher perfor-
mance on the post-test than the pre-test, but White students (Mchange = 3.13, p <

0.05) improved more than RM students (M change = 1.38, p < 0.05) (see Fig. 2).
Differences in self-report of stereotype threat experienced on the basis of race are not
reported because White participants were not asked this question.
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3.2.3 Income-based stereotype threat

Results from the overall ANCOVA with income as a between-subject variable and
math pre-test controlled for showed that there was a significant effect of income on
math test performance [F(12 67) = 5.92, p < 0.01, η2

p = 0.150]. LSD post hoc tests
revealed a significant difference between low-income participants and high-income
participants (p < 0.01) but there was no difference between low-income participants
and middle-income participants (p > 0.05) or middle-income participants and high-
income participants (p > 0.05). The low-income participants did more poorly at post-
test than pre-test (M change = −0.67, p < 0.05), whereas high-income participants
improved (M change = 0.53, p < 0.05), and middle-income participants showed
no change (see Fig. 1). This pattern is consistent with a stereotype threat effect among
low-income participants relative to high-income participants but not relative to middle-
income participants. This pattern also suggests that there may be a linear relation
between income level and amount of stereotype threat experienced.

Results from the overall ANCOVA with income as a between-subject variable,
working memory pre-test score as the covariate, and working memory post-test as the
outcome showed that there was a significant effect of income [F(2, 67) = 4.92, p <

0.05, η2
p = 0.128]. LSD post hoc comparisons show that the mean for the low-income

group was significantly lower than the score for the middle-income group (p < 0.05)

and the high-income group (p < 0.01) and that the middle- and high-income groups
were not significantly different from one another (p > 0.05). The low-income students
performed slightly worse at post-test compared to pre-test (M change = −0.13, p >

0.05), whereas middle-income participants (M change = 3.72, p < 0.05) and
high-income participants (M change = 3.03, p < 0.05) both improved quite a bit
from pre-test to post-test (see Fig. 2). This pattern is consistent with a stereotype
threat effect among low-income participants relative to both middle- and high-income
participants.

A one-way between-subject ANOVA of self-reported income-based stereotype
threat experienced during the experiment as a function of one’s income was also
run. There was a significant effect of income on self-report of stereotype threat expe-
rienced for the three income levels [F(2, 68) = 6.15, p < 0.01]. Post hoc compar-
isons using the LSD test indicate that the mean score for the low-income condition
(M = 4.47, SD = 2.17) was significantly higher than the mean score for the high-
income condition (M = 2.68, SD = 1.69), indicating greater feelings of threat. The
middle-income mean score (M = 3.67, SD = 1.41), however, was not significantly
different from either the high or low-income group. Taken together these results indi-
cate that low-income participants reported experiencing stereotype threat effects and
that the extent to which participants reported experiencing income-based stereotype
threat may be related to their income level.

3.2.4 Multiple minority stereotype threat

Results from an ANCOVA showed that there was a significant stereotype threat effect
on math test performance as a function of the number of stigmatized aspects of
identity (NSAI) that participants possessed when math pre-test scores were covar-
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Fig. 3 Mean math and working memory scores as a function of number of stigmatized aspects of identity

ied [F(3, 66) = 6.46, p < 0.01, η2
p = 0.191]. A post hoc analysis showed that the

effect was driven by the three-SAI group showing a significantly different change in
performance than the zero-SAI group (p < 0.001), the one-SAI group (p < 0.001),
and the two-SAI group (p < 0.05), whereas the zero, one, and two groups did not
differ from one another (p′s > 0.05). The three-SAI group performed more poorly on
the post-test than on the pre-test (M change = −1.60, p < 0.05) while the zero, one,
and two SAI groups all improved slightly on the post-test ( M change = 0.20, p >

0.05; M change = 0.41, p < 0.05; M change = 0.79, p < 0.05, respectively) (see
Fig. 3).

There was also a significant stereotype threat effect on working memory perfor-
mance [F(3, 66) = 6.82, p < 0.001, η2

p = 0.227]. A post hoc analysis showed
that the effect was again driven by the three-SAI group showing a significantly dif-
ferent change in performance compared to the zero-SAI group (p < 0.001), the
one-SAI group (p < 0.001), and the two-SAI group (p < 0.01), whereas the zero,
one, and two groups did not differ from one another (p′s > 0.05). The students
in the three-SAI group performed more poorly on the post-test than on the pre-
test (M change = −2.00, p < 0.05), while the zero, one, and two SAI groups all
improved on the post test (M change = 3.30, p < 0.05; M change = 3.37, p <

0.05; M change = 3.07, p < 0.05 respectively) (see Fig. 3).

3.3 Ancillary analysis

3.3.1 Effort

The overall mean effort reported on a 7-point Likert scale ranging from ‘extremely
little effort’ to ‘extremely a lot of effort’ was 5.65 (SD = 0.81), indicating that
students generally exhibited effort on the tasks. Independent-samples t-tests revealed
no difference in self-reported effort between males and females or between White
and RM participants, p > 0.05 in both cases. A one-way between-subject ANOVA
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revealed a significant difference between the reported effort of high-, middle-, and
low-income participants [(F(2, 68) = 3.18, p < 0.05]. Post hoc LSD comparisons
show that low-income participants reported exerting significantly more effort (M =
6.10, SD = 0.54) than high- (M = 5.54, SD = 0.83) or middle-income participants
(M = 5.50, SD = 0.86), but there was no significant difference between the self-
report of effort exerted between high- and middle-income participants.

Although among the three demographic categories there was only a difference in
effort on the basis of income (and not gender or race), there was an overall differ-
ence in the amount of effort as a function of the NSAI. A one-way between-subject
ANOVA revealed a significant difference in effort among the four different NSAI
groups [F(3, 67) = 3.50, p < 0.05]. Post hoc comparisons using the LSD test showed
that groups with more than one stigmatized aspect of identity between them were sig-
nificantly different from one another in the effort they reported putting forth. Specif-
ically, the three SAI group put forth more effort (M = 6.15, SD = 0.47) than the
zero (M = 5.30, SD = 0.92, p < 0.01) or one (M = 5.57, SD = 0.63, p < 0.05)

SAI group but did not report exerting more effort than the two SAI group (M =
5.93, SD = 0.92, p > 0.05). Similarly, the two stigmatized aspects of identity group
put forth more effort than the zero stigmatized aspects of identity group (p < 0.05),
but not significantly more than the one or three SAI groups (p′s > 0.05).

4 Discussion

4.1 Single minority stereotype threat

The first goal of the study was to document standard single minority gender-, race-,
and income-based stereotype threat effects on math performance and working memory
function.

4.1.1 Gender-based stereotype threat

Surprisingly, there was no evidence of gender-based stereotype threat effects on math
performance. The female participants did not do any worse on the math tasks after
hearing a prime intended to induce gender-based stereotype threat. There were gender-
based stereotype threat effects on working memory such that women improved less
on the working memory post-test than did men.

Although it was hypothesized that there would be gender-based stereotype threat
effects on math performance and working memory, there are several logical reasons
why the stereotype threat effects on math were not observed. First, it has been sug-
gested that the gender-based stereotype threat literature has overstated the scale of the
phenomenon in multiple ways, such as the predominant use of ANCOVA with SAT
scores as a covariate which violates ANCOVA assumptions and the use of participant
matching paradigms (Sackett et al. 2004; Wax 2009; Wicherts 2005). While many
studies do support the existence of gender-based stereotype threat effects, its preva-
lence has been exaggerated by a bias towards publishing studies that support stereotype
threat and not publishing the many studies that have not found significant stereotype
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threat results (Quayle 2011). Even among published studies, Stoet and Geary (2012)
suggest that 9 out of 20 studies that attempted to replicate the original gender-based
stereotype threat study failed to do so. All of this suggests that, while gender-based
stereotype threat does likely exist, the magnitude and prevalence of this phenomenon
has likely been overstated and there have been many cases, like the current study, where
gender-based stereotype threat effects have not been observed. Second, the fact that
the experimenter in this study was female may have lowered the gender-based threat
participants felt. Third, a moderately explicit stereotype prime was used in this study,
which has been shown to be the least effective type of prime for inducing gender-based
stereotype threat (Nguyen and Ryan 2008). Indeed, Kray et al. (2001) found that, while
subtle primes can cause people to perform in gender-stereotype consistent ways, bla-
tant primes can cause people to act in a way that is gender-stereotype-inconsistent.
Their explicit prime actually made females outperform males on the stereotype rel-
evant task (Kray et al. 2001). It is possible that the present study produced a similar
effect in female participants.

Interestingly, gender-based stereotype threat effects were observed on working
memory. Specifically, both male and female participants performed better on the work-
ing memory post-test than the pre-test; however, male participants improved more than
the female participants. Previous research has often demonstrated stereotype threat
effects by a decrement in performance by the stigmatized group after hearing the
stereotype threat prime. Although the current study did not find such a decrement, the
present pattern of results still suggests that the females were experiencing stereotype
threat since they improved less than the males. Perhaps practice on the working mem-
ory test caused improvement on the second administration for most, but stereotype
threat stifled females’ improvement. The finding of gender-based stereotype threat
effects on working memory is consistent with previous literature and the hypothesized
results (Beilock et al. 2007; Rydell and Boucher 2010; Schmader and Johns 2003).

It may be the case that gender-based stereotype threat effects were observable on
working memory but not on math because stereotype threat affects these two types of
processes differently. Although some previous research suggests that working mem-
ory mediates the relationship between stereotype threat and performance on cognitive
tasks, the present research suggests that stereotype threat may affect working mem-
ory and math performance via different mechanisms (Beilock et al. 2007; Rydell
and Boucher 2010; Rydell et al. 2009; Schmader and Johns 2003). Consistent with
the present study, previous work has shown that stereotype threat effects can occur
on tasks that do not require any working memory resources (i.e., golf putting) and
thus that stereotype threat may result in decrements on different tasks for different
reasons (Beilock et al. 2006). Jamieson and Harkins (2007) found that working mem-
ory interference does not explain stereotype threat effects on performance. Thus, the
presence of gender-based stereotype threat effects on working memory but not math
performance in the present research adds to the emerging literature that questions
working memory as a mediator of stereotype threat effects on performance. This
suggests that in assessing the impact of stereotype threat on individuals, it is impor-
tant to consider not only the impact on performance measures, which are more com-
monly assessed, but also the way in which stereotypes may affect less visible cognitive
processes.
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4.1.2 Race-based stereotype threat

Race-based stereotype threat effects on math performance and working memory were
found. That is, hearing a prime intended to produce race-based stereotype threat effects
did indeed make RM participants perform more poorly than White participants. The
existence of race-based stereotype threat effects on math performance was consistent
with expectations, as it has been observed in previous research (McFarland et al.
2003; Nguyen et al. 2003; Ployhart et al. 2003). Similarly, stereotype threat effects on
working memory have been observed among racial/ethnic minorities (Schmader and
Johns 2003). That the experimenter in the current study was of the threatening race,
and that the type of prime used was the kind that has been shown to cause the greatest
race-based stereotype threat effects, may have contributed to race-based stereotype
threat effects emerging (Nguyen and Ryan 2008).

4.1.3 Income-based stereotype threat

Consistent with expectations and previous research, there was evidence of income-
based stereotype threat effects on math performance (Harrison et al. 2006). On the
math task, low-income participants performed significantly worse on the post-test
(with pre-test scores as a covariate) than did the high-income participants. In fact,
low-income participants did worse on the math post-test than they had on the pre-test,
while high-income participants improved and middle-income participants stayed the
same.

Low-income participants also experienced stereotype threat effects on working
memory. They performed worse on the working memory post-test than on the pre-test,
whereas high- and middle-income participants all improved on the working memory
post-test, likely due to a practice effect. Importantly, this is the first research to docu-
ment the existence of income-based stereotype threat effects on working memory. That
is, priming income-based differences adversely affects low-income people’s work-
ing memory performance, but not middle- or high-income people’s working memory
performance. This is consistent with previous research about gender- and race-based
stereotype threat effects on working memory and research about income-based stereo-
type threat effects on academic performance (Beilock et al. 2007; Harrison et al. 2006;
Rydell and Boucher 2010; Schmader and Johns 2003). Self-report of stereotype threat
experienced in the experiment also corroborated that low-income participants experi-
enced stereotype threat relative to high-income participants.

4.2 Multiple minority stereotype threat

The second goal of the study was to determine if there are multiple minority stereotype
threat effects on math performance and working memory function; the results provide
some evidence for multiple minority stereotype threat for both outcomes. That is,
participants in the three-SAI group experienced stereotype threat effects on math
performance, while participants in the zero-, one-, and two-SAI groups did not. The
math performance of participants with three stigmatized aspects of identity decreased
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after hearing the stereotype-relevant primes, whereas math performance of all other
participants improved slightly on the post-test. The same pattern was found on the
working memory measures. That is, participants with three-SAIs exhibited a drop in
working memory function after the prime, whereas participants in the zero, one and
two-SAI groups did not experience stereotype threat effects and in fact showed a boost
in performance on the working memory post-test.

However, it is important to be cautious about interpreting the results found in the
current study as irrefutable evidence of multiple minority stereotype threat effects.
We say this for two reasons. First, the nature of the effect was slightly different than
expected. Specifically, these results suggest that there is not an additive effect as a
function of additional stigmatized aspects of identity. Were there an additive effect of
NSAI, there would be a step-wise increase in stereotype threat such that the zero-SAI
group would not show stereotype threat effects, the one-SAI group would show small
stereotype threat effects, the two-SAI group would show greater stereotype threat
effects, and the three-SAI group would show the greatest stereotype threat effects.
However, this pattern did not hold. Rather, the multiple minority stereotype threat only
seemed to impact performance of those participants with three stigmatized aspects of
identity. It is not surprising that a clean additive effect was not present based on the
finding that there was not a gender-based stereotype threat on math performance.
In turn, gender was not able to contribute to a step-wise additive multiple minority
stereotype threat effect. There were race- and income-based stereotype threat effects,
but these did not show clear, additive, multiple minority stereotype threat effects either.
It is possible that because being a racial minority and low-income are closely related in
this country (United States Census 2010), the stereotype threat experienced on the basis
of just race, or just income, induced the stereotype threat that would be experienced
on the basis of just the other category as well. That is, perhaps, when an individual
experiences race-based standard stereotype threat effects, the similarity between race
and income in this country induces them to simultaneously experience income-based
threat as well. Harrison et al. (2006) work suggests that this might not be the case;
however, they did not examine the extent to which individuals see race and income as
related. For individuals who do see these aspects of identity as closely tied, stereotypes
about race or income could induce stereotype threat effects for the other as well.

The second reason that we are careful when interpreting the results for multiple
minority stereotype threat, is that it is possible the three-SAI group effects are in
part a reflection of the strong income-based stereotype threat effect, as opposed to a
compounded effect of three stigmatized aspects of identity. In other words, one reason
the three-SAI group experienced greater stereotype threat than did the one- or two-SAI
group is that the three-SAI group was composed of a higher proportion of individuals
experiencing income-based stereotype threat. Specifically, while every participant in
the three-SAI group was low-income, only 29 % (4/14) of the participants in the two-
SAI group were low-income, and 4 % (1/27) of the participants in the one-SAI group
were low-income. For these reasons, we interpret the multiple minority stereotype
threat effects with some precaution. Future work should be specifically designed to
unpack single minority income based stereotype threat effects from multiple minority
stereotype threat effects by having more heterogeneity in the types of SAIs in the one-,
two-, and three-SAI groups.
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It is also possible that the income-based stereotype threat effects emerged as the
most robust type of stereotype threat effects in this experiment because there was a
larger proportion of people with three-SAIs experiencing income-based stereotype
threat than there was experiencing gender- or race-based stereotype threat. For exam-
ple, in the sample, 67 % (10/15) of participants who experienced income-based stereo-
type threat had three-SAIs, about 42 % (10/24) of participants who experienced race-
based stereotype threat had three-SAIs, and 22 % (10/46) of participants who experi-
enced gender-based stereotype threat had three-SAIs. Similarly, perhaps gender-based
stereotype threat effects were the least robust because the smallest proportion of people
who had three-SAIs was in the gender-based stereotype threat condition as compared
to the race- and income-based stereotype threat conditions. If people with multiple stig-
matized aspects of identity are the individuals primarily responsible for the appearance
of stereotype threat effects on the basis of a single aspect of identity, then stereotype
threat researchers need to be particularly sensitive to the multiple aspects of identity
that their participants possess and not just the aspect of identity that is of interest
to the researcher. For example, if researchers are examining gender-based stereotype
threat, they should ensure that their participants possess only a stigmatized gender
identity and not a stigmatized race- or income-based identity. This would ensure that
any observed effects are actually gender-based and not the result of threat felt by an
individual with multiple SAIs. This is especially critical for stereotype threat research
that uses subtle primes that are not specific to one aspect of identity (e.g., “this test is
diagnostic of ability”), as these sorts of primes would likely have a greater effect on
participants with multiple SAIs than participants with only the one relevant SAI. This
follows from Gonzales et al. (2002) finding that using a prime about test diagnosticity
did indeed have a greater effect on participants with more than one SAI than it did on
participants with only one or no SAIs. Related, standardized tests that claim to be diag-
nostic of intelligence or ability may be producing stereotype threat effects, particularly
for individuals with multiple SAIs. This could be contributing to achievement gaps.

4.3 Comparing single minority stereotype threat effects

One of the most interesting aspects of the present study is that it affords a comparison
of the relative impact of gender-, race-, and income-based stereotype threat effects.
Income-based stereotype threat affects participants significantly more than do gender-
or race-based stereotype threats. There were no gender-based stereotype threat effects
on math performance, but there were clear income-based stereotype threat effects.
While gender- and race-based stereotype threat effects on working memory were
shown by a smaller increase in working memory scores among the stigmatized group
than the non-stigmatized group, income-based stereotype threat effects on working
memory were caused by the stigmatized group’s decrement in performance. Further,
a comparison of the effect sizes of the three types of stereotype threat reveals that
income-based stereotype threat had a much more sizable impact than the other two.
Finally, the composition of the SAI groups (as described above), such that the three-
SAI group experienced income-based stereotype threat effects, while most participants
in the other three groups were not experiencing income-based stereotype threat, may
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explain the pattern of results observed as a function of NSAI. Perhaps income-based
stereotype threat is what drove the three-SAI group to exhibit stereotype threat effects
while the other groups did not. This too, would indicate the relative strength of income-
based stereotype threat effects.

One reason why income-based stereotype threat effects were the most pronounced
among the three types of stereotype threat may be that by now students are somewhat
familiar with the idea of gender- and race-based stereotype threat. Due to the relative
lack of income-based stereotype threat research compared to gender- or race-based
stereotype threat research, the lack of attention to issues of income-level in research on
stigmatization more generally, and the discomfort people experience in talking about
issues of income level, people may not yet be familiar with the idea of income-based
stereotype threat effects (Williams 2009). Thus, participants may have been more
susceptible to income-based than to gender- or race-based stereotype threat because
of a lack of knowledge about income-based stereotype threat.

4.4 Effort

There was no difference between males and females or between White and RM par-
ticipants in effort reported on the tasks. Low-income participants reported exerting
significantly more effort on the tasks than did high- or middle-income participants.
There was a significant difference in effort exerted as a function of the number of
stigmatized aspects of identity, such that groups that had more than one stigmatized
aspect of identity separating them differed in the amount of effort they exerted on the
task. For example, the three-SAI group exerted significantly more effort than the one-
or zero-SAI group but not than the two-SAI group.

To date there have been mixed results about the impact of stereotype threat on
effort exerted by participants. Consistent with this study, some previous research has
indeed suggested that participants under stereotype threat exert more effort than those
who are not under stereotype threat (Beilock et al. 2006; Jamieson and Harkins 2007).
However, Smith (2004) reviewed 18 studies that operationalized effort in three different
ways (two behavioral measures and self-report) and found that effort did not wholly
or even partially explain stereotype threat effects. In light of the present finding that
participants needed to have more than one stigmatized aspect of identity between them
in order for stereotype threat effects to be observed, perhaps much of the previous
literature has failed to find stereotype threat effects on effort because it was examining
the difference in effort exerted among participants primed with only one stigmatized
aspect of identity (e.g. Keller 2002; Keller and Dauenheimer 2003).

4.5 Limitations

It is important to note some limitations of the current study. For example, and as stated
earlier, the distinct composition of the NSAI groups did not make for an ideal com-
parison of the effects of NSAI. To some extent the one-SAI, two-SAI, and three-SAI
groups actually compared gender-based stereotype threat, to gender- and race-based
stereotype threat, to gender-, race-, and income-based stereotype threat, respectively.
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Also, the sample in the current study was comprised of undergraduate students form
a highly selective institution. The way that the current sample endorses culturally
prevalent stereotypes about gender, race, and income might differ from the way a
more general population endorses such stereotypes. These limitations are important
to bear in mind when interpreting the results.

4.6 Conclusions and implications

In summary, the main findings of the current study are that significant stereotype threat
effects existed (1) on math performance on the basis of race and income-level, but not
on the basis of gender and (2) on working memory function on the basis of gender,
race, and income-level. In both cases, the income-based effects were the strongest.
Further, there was evidence of multiple minority stereotype threat in that individuals
with three stigmatized aspects of identity experienced significantly larger stereotype
threat effects on math performance and working memory function than those with
zero-, one-, or two-stigmatized aspects of identity.

These findings have particular relevance for researchers and educators. First, they
highlight the power of income-based stereotype threat effects, a type of stereotype
threat that is often overlooked by researchers and educators. Second, they highlight
the complexity of identity and the number of aspects of identity that are sensitive to
stigma. Considering this, stereotype threat researchers need to be sensitive to their
participants’ entire identity composition, not just the aspect of identity relevant to the
type of stereotype threat being investigated in any given research project. Similarly,
educators need to be mindful of the entire composition of their students’ identities and
aware of the confounding affects particular phrases and attitudes might have on the
cognitive functioning and performance of the students in their classrooms.
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