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Discounting the Difficult: How High Math-Identified
Women Respond to Stereotype Threat

Alexandra C. Lesko! and Jennifer Henderlong Corpus'->

In this study, we examined how math identity moderates women’s response to gender-related
stereotypes in the domain of mathematics. Male and female college students with varying de-
grees of math identification took a challenging math test with a gender-related stereotype ei-
ther activated (i.e., stereotype threat) or nullified. Consistent with previous research, women
performed worse than men in the stereotype threat condition, but equal to men in the stereo-
type nullification condition when performance was adjusted for math SAT scores. Moreover,
when faced with stereotype threat, high math-identified women discounted the validity of the
test more than did less math-identified women or men in general. We discuss potential bene-
fits and drawbacks of a discounting strategy for women who are highly identified with math.
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The underperformance of women and girls on
standardized tests of mathematical aptitude has been
well documented (American Association of Univer-
sity Women, 1995; Gonzalez et al., 2004). Women
perform worse than men by approximately half of
a standard deviation on the math section of the
Scholastic Aptitude Test (SAT; Wilder & Powell,
1989; see also Coley, 2001), and approximately two-
thirds of a standard deviation on the quantitative
section of the Graduate Record Exam (GRE; Ed-
ucational Testing Service, 2002). Cultural stereo-
types prevail even beyond these documented gen-
der differences in math performance. The average
American is not only familiar with the stereotype
of women as inferior mathematicians, but also be-
lieves that the stereotype has some truth to it (Eccles,
Jacobs, & Harold, 1990; Swim, 1994; see also Devine,
1989).

Gender differences in both genetically endowed
capabilities (Benbow & Stanley, 1980) and social-
ization experiences (e.g., Eccles, Barber, Jozefowicz,
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Malenchuk, & Vida, 1999) have been proposed to ac-
count for these discrepancies in math performance.
For example, researchers have argued that gen-
der differences exist with respect to spatial abilities
(Fennema & Sherman, 1977), approaches to solving
math problems (Harris & Carlton, 1993), treatment
in the classroom (Eccles et al., 1999), perceptions
of math ability (Meece, Parsons, Kaczala, Goff, &
Futterman, 1982), and interest in math (Eccles et al.,
1999). Although each of these explanations provides
possible insight into test score differences, none of
them conclusively explains why women—including
those who have high math GPAs and/or who are
highly identified with math and/or who want to pur-
sue math as a career—consistently perform lower
than men on standardized tests. Further, none of
these explanations account for the replicable finding
that women perform equally as well as men on chal-
lenging tests of mathematical aptitude under certain
conditions. For this, we must turn to another theoret-
ical account: stereotype threat.

Stereotype Threat

Stereotype threat is a situational pressure that
stigmatized individuals experience when they are in
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jeopardy of confirming a negative stereotype about
themselves and their in-group (Steele, 1997). In eval-
uative situations in the mathematical domain, for ex-
ample, women must contend not only with the stress-
ful nature of the evaluation per se, but also with
the threatening possibility of confirming the cultural
belief that they are inherently less competent than
men are at mathematics. Because of this additional
pressure, the performance of stigmatized individu-
als suffers when they are reminded of their group
membership (e.g., female) or of the relevant stereo-
type (e.g., women are inferior mathematicians), but
not when the stereotype is removed or nullified
(Keller & Dauenheimer, 2003; Quinn & Spencer,
2001; Spencer, Steele, & Quinn, 1999; Steele, 1997;
Steele & Aronson, 1995; Wheeler & Petty, 2001).
Moreover, these threat-induced performance deficits
are most likely to occur when there is at least some
identification with the domain (Spencer et al., 1999;
Steele, 1997), which is almost certainly the case for
women who are pursuing math-related careers.
Numerous studies have documented women’s
struggle with stereotype threat in the domain
of mathematics (e.g., O’Brien & Crandall, 2003;
Schmader, 2002; Schmader & Johns, 2003; Spencer
et al., 1999), some of which have elicited lower per-
formance through seemingly subtle cues. For in-
stance, women who took a test in a group with a
majority of male participants did worse than those
tested with a majority of female participants (Inzlicht
& Ben Zeev, 2000). The cues to elicit stereotype
threat, therefore, range from the explicit, such as
statements about typical gender differences (Keller,
2002; Smith & White, 2002), to the implicit, such as
testing conditions with peers of the other sex.
Before considering further the consequences of
stereotype threat for women in the domain of math,
it is important to note that stereotype threat can
affect any individual or group provided that the
situation evaluates ability in a domain for which a
relevant negative stereotype exists. A compelling set
of studies has shown that both African American
(e.g., Osborne, 1995, 1997; Steele, 1997; Steele &
Aronson, 1995) and Latino/a American (Gonzalez,
Blanton, & Williams, 2002) students perform worse
on “intelligence” tests than do their European
American peers when race or the diagnostic nature
of the exam is made salient. Moreover, European
American men are not immune to stereotype threat.
Their performance suffers when stereotypes of infe-
riority are made salient, such as when they are subtly
told that African Americans have more natural
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athletic ability (Stone, Lynch, Sjomeling, & Darley,
1999), that women are better at affective processing
tasks (Leyens, Desert, Croizet, & Darcis, 2000), or
that Asian Americans are superior mathematicians
(Smith & White, 2002).

Finally, the effects of stereotype threat have
been documented in children as well as in adults.
Ambady, Shih, Kim, and Pittinsky (2001) found that
lower elementary and middle school Asian girls per-
formed worse on math tests when gender was made
salient but better when race was made salient. Like-
wise, McKown and Weinstein (2003) found that
children from stigmatized ethnic groups were not
only more aware of broadly held stereotypes than
nonstigmatized children were, but also that their
awareness heightened the impact stereotype threat
activation had on their performance.

Ego-Protective Responses to Stereotype Threat

Given the well-documented detrimental effects
of stereotype threat on women’s performance in
math testing situations, it is important to consider
how women may cope effectively with this threat.
Previous researchers have considered a number of
response strategies that individuals use to protect the
self when faced with stereotype threat (for a discus-
sion, see Pronin, Steele, & Ross, 2004).

Unfortunately, many women adopt an extreme
ego-protective response of leaving the stereotyped
domain altogether through a process of disidentifi-
cation (Schmader, Johns, & Barquissau, 2004; see
also Osborne, 1995; Steele, 1997). Disidentification
occurs when, after having experienced repeated fail-
ures or threats of failure in a stigmatized domain, in-
dividuals remove the centrality of that domain from
their self-concept (Steele, 1997). This process is con-
sistent with the broader literature on self and social
identity, which suggests that shifts in personal val-
ues often occur when individuals perceive that suc-
cess is unlikely in a domain central to their identity
(Crocker & Major, 1989; Major, Spencer, Schmader,
Wolfe, & Crocker, 1998; Tesser & Campbell, 1980).
Indeed, the coping response of disidentification, in
conjunction with stereotype threat, could help to ex-
plain why African Americans have lower achieve-
ment outcomes (e.g., grades and test scores) than
European Americans and why they show a pattern of
weakening correlations between academic outcomes
and self-esteem from the 8th to 12th grades (see
Osborne, 1995, 1997). It could also help to explain
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why girls show better computational mathematical
ability than boys until the 10th grade, at which point
they begin to decline in math performance and con-
tinue to perform worse than male peers, even if they
choose to pursue math as a profession (Benbow,
Lubinski, Shea, & Eftekhari-Sanjani, 2000; Meece
et al., 1982).

Although disidentification may explain the pro-
cess by which some women leave the domain of
mathematics entirely, it does not explain how women
respond to stereotype threat while operating within
the domain. One important antecedent to disidentifi-
cation may be psychological disengagement, which is
the “defensive detachment of self-esteem from out-
comes in a particular domain such that self-esteem
is not contingent upon one’s successes or failures
in that domain” (Major et al., 1998, p. 35). For
example, Osborne (1995, 1997) found that African
Americans reported their global self-esteem to be
higher than the reports of European Americans,
even though their school performance was worse. In
a similar vein, Major et al. (1998) found that African
Americans’ state-specific self-esteem did not change
significantly as a result of positive or negative feed-
back that directly followed an “intelligence” test,
whereas European Americans’ self-esteem either in-
creased or decreased depending upon their receipt
of positive or negative feedback. Major et al. hy-
pothesized that, because African Americans faced a
negative stereotype about their intellectual ability,
they had defensively removed any potentially harm-
ful effects to their self-esteem by ceasing to care
about their performance in that particular instance.
Although this may be an effective response to one
particular instance of negative feedback, over time it
may lead individuals increasingly to view the domain
as unimportant or not central to their self-concept
(Osborne, 1999).

Another ego-protective strategy women may
use when faced with stereotype threat is self-
handicapping, that is, purposely lowering their per-
formance in order to protect their self-esteem in case
they should fail (Keller, 2002; Smith, 2004; for re-
search on other stigmatized groups, see Steele &
Aronson, 1995; Stone, 2002). There is a large liter-
ature that demonstrates both behavioral (e.g., choos-
ing not to study) and self-reported (e.g., claiming
not to have studied) handicaps when individuals
feel pressure to defend their ability (e.g., Arkin &
Oleson, 1998; Covington, 1992; Leary & Shepperd,
1986), and these techniques may also be applicable
when responding to stereotype threat. Thus, when
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faced with stereotype threat, women may sabotage
their own performance by failing to study, failing to
try, or creating other barriers to success. Although
they almost ensure failure, these techniques do al-
low poor performance to be blamed on controllable
or external causes rather than on insufficient intelli-
gence or ability.

Ensuring failure, however, is not an effective
response for women who are highly identified with
mathematics and wish to remain—and excel—in
the domain. Although a necessary condition for
stereotype threat is that individuals must be some-
what identified with the domain in order to expe-
rience lower performance, very little research has
addressed the extent to which levels of domain iden-
tification may influence different responses to stereo-
type threat (cf. Pronin et al., 2004; Stone, 2002).
Therefore, the present study examined how high
math-identified women respond to stereotype threat
differently than do low math-identified women or
men. The responses of women who plan to re-
main in the domain of mathematics despite negative
stereotypes about their ability could reveal poten-
tially effective strategies for coping with stereotype
threat.

One promising model for understanding the
responses of high math-identified women to stereo-
type threat comes from research that specifies the
processes by which individuals disengage their
self-esteem from negative feedback. According to
Schmader, Major, and Gramzow (2001), individuals
can either discount the validity of a given evaluation
by reporting that it is an inaccurate measure of
ability or they can devalue the domain by reporting
that performing well is not a personal value. Unlike
devaluing, which is a domain-general response that
is likely to lead to disidentification, discounting is a
situation-specific response that may allow individuals
to remain identified with a domain. Schmader et al.
(2001) found that African Americans employed the
strategy of discounting when they perceived racial
discrimination, which arguably would serve to buffer
self-esteem and allow for continued domain identifi-
cation (for an attributional analysis of a similar phe-
nomenon, see van Laar, 2000). In a similar vein, dis-
counting may be employed by high math-identified
women when they are faced with stereotype threat
during challenging assessments of their mathemat-
ical ability. Like Schmader et al.’s (2001) African
American participants, high math-identified women
likely perceive sex discrimination (Steele, James, &
Barnett, 2002), and, therefore, they may discount the
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validity of a given evaluation when they feel the
pressure of stereotype threat.

The Present Study

This study was focused on women’s use of
discounting as it may be moderated by their per-
sonal identification with the domain of mathematics.
Women and men who varied in their level of math
identity took a challenging math test under either a
stereotype threat or a stereotype nullification con-
dition. We hypothesized that high math-identified
women would be more likely to respond by discount-
ing when faced with stereotype threat than would
any other comparison group of men or women. High
math-identified women are presumably heavily in-
vested in the domain, and, consequently, they are
likely to be affected by the pressure to avoid con-
firming a negative stereotype about female mathe-
maticians. These women would reasonably expect to
encounter math-related tasks and situations in the fu-
ture, and, therefore, they may best be served not by
disengaging from the domain but rather by discount-
ing the validity of the specific test in question. In
this case, discounting could potentially preserve their
identity with the domain, protect their self-esteem,
and offer them a means to return to the domain fol-
lowing a negative experience.

Before examining women’s use of discounting,
we first sought to document the standard threat-
induced performance deficit. After adjusting for
math SAT scores, we expected that women and men
would perform equally well on a challenging math
test when the negative stereotype was nullified, but
that women would perform worse than men when the
stereotype was invoked. Finally, we included mea-
sures of self-esteem and domain identification both
before and after the difficult math test to explore the
possibility that the discounting response could serve
as an effective strategy for coping with stereotype
threat.

METHOD
Participants

Participants were 121 undergraduates (68
women and 53 men) at a selective liberal arts col-

lege, most of whom were European Americans.
They represented a broad range of years in school
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(33 first-year students, 28 sophomores, 29 ju-
niors, and 31 seniors) and academic majors (38
math/science, 39 social science, 30 humanities, and
14 other). Recruitment took place through introduc-
tory psychology courses and fliers posted on campus.
Because a highly selective admissions process en-
sured that participants would generally have high
math SAT scores, all students interested in a “study
of academic attitudes” were invited to participate.
As an incentive, participants were offered a raffle
ticket that made them eligible to win a cash prize.

Design

The experiment took the form of a 2 (women
and men) x 2 (stereotype condition: stereo-
type threat and stereotype nullification) between-
participants design. Dependent variables included
test performance, discounting, posttest self-esteem,
and posttest domain identification. In addition, par-
ticipants’ self-reported math identity was examined
as a moderator of the effects of stereotype threat on
the use of discounting.

Materials and Measures
Math Performance

Previous math performance was assessed
through participants’ math SAT scores, which
were reported by all but five participants. This
method of assessment has been used in previous
stereotype threat research (e.g., Spencer et al.,
1999) and allows for a standardized comparison
across participants with different math-related
backgrounds. Consistent with our assumption, math
SAT scores were quite high in the present sample
(M = 662.72, SD = 83.37), and women (M = 641.67,
SD = 81.23) had significantly lower scores than those
of men (M =685.57, SD =80.24), #(114) =2.92,
p < .01

Math performance in this study was assessed
with a 15-item multiple-choice test. Questions were
taken from the math section of the general GRE
and the advanced GRE in mathematics, as has been
done in previous stereotype threat research (e.g.,
Spencer et al., 1999). Difficult GRE questions were
used to mirror real-world testing environments, to
ensure that participants took the test seriously, and
to elicit the type of anxiety that is associated with
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standardized tests. All participants were given the
same 15 problems to solve in a 15-min period. They
were encouraged to guess if they were not certain of
the correct answer.

Discounting

The discounting measure consisted of four state-
ments to which participants could indicate their level
of agreement on a 7-point Likert-type scale that
ranged from 1 (strongly disagree) to 7 (strongly
agree). The specific items were as follows: “This
test is not an accurate measurement of my math
ability”; “I feel that I am better at math outside
of this test”; “Tests like this one are not biased
against certain groups of people”; “My score on this
test will likely be an accurate measure of my math
ability.” The third statement was taken from the
work of Schmader et al. (2001), and the remain-
ing three statements were created for the present
study. The first and third statement were reverse-
scored and all four items were combined to form a
single scale that has reasonable internal consistency
(¢ =.69).

Math Identity

Participants’ math identity was determined on
the basis of their response to two statements: “I am
good at math” and “It is very important to me that I
am good at math” (Spencer et al., 1999). Participants
indicated their agreement with each statement us-
ing an 11-point Likert-type scale that ranged from 1
(very bad/not important) to 11 (very good/very impor-
tant). Responses to these two items were highly cor-
related in the present sample, r = .47, p < .01, and
were therefore averaged together for all analyses.
Overall, the present sample had a substantial range in
math identity, and participants were—on average—
moderately identified with math (M = 6.50, SD =
2.12).

Posttest domain identification was assessed with
the following four items to which participants re-
sponded on a 7-point Likert-type scale: “Being good
at math is not an important part of who I am”;
“Doing well on mathematical tasks is very impor-
tant to me”; “Success in math is very valuable to
me”; “It usually doesn’t matter one way or the other
how I do in math.” These items were based on
the work of Schmader et al. (2001). The first and
fourth items were reverse-scored, and all items were
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subsequently combined to form one internally con-
sistent scale (o« = .85).

Self-Esteem

Baseline self-esteem was assessed with
the Rosenberg Self-Esteem Inventory (RSEI,
Rosenberg, 1965). The RSEI comprises 10 state-
ments (e.g., “I feel that I have a number of good
qualities”) with which participants indicate their
agreement using a 6-point Likert-type scale that
ranges from 1 (disagree) to 6 (agree). This scale
has been used widely with college populations, and
reliability was good in the present sample (« = .89).

Posttest self-esteem was assessed with the per-
formance (seven items) and social (seven items)
subscales from the State Self-Esteem Scale (SSES;
Heatherton & Polivy, 1991). Items on the perfor-
mance subscale assess participants’ beliefs regarding
their abilities (e.g., “I feel confident about my abili-
ties”), and items on the social subscale assess partic-
ipants’ concerns about how others might view their
abilities (e.g., “I am worried about whether I will be
regarded as a success or failure”). Participants indi-
cated their agreement with each statement using a 7-
point Likert-type scale that ranged from 1 (strongly
disagree) to 7 (strongly agree). Responses to the 14
items were combined to form one internally consis-
tent scale (o = .80).

Procedure

The procedure was identical for all participants
with the exception of the stereotype manipulation,
as described later. Participants were tested by the
first author in mixed-sex groups of 6—10 in an envi-
ronment that mirrored real-world testing situations
(e.g., appropriately spaced desks and standardized
answer sheets). After the experimenter had ob-
tained informed consent from the participants, she
stated that all instructions for the study would be
given via audio tape in order to ensure consistency
across sessions.> She then randomly selected a tape
to insert into the recorder. In both conditions, a
male voice explained that the goal of the study was
to examine students’ attitudes about various aca-
demic subjects. The voice explained that participants

3The person whose voice was recorded for the instructions and
crucial manipulation was blind to the hypotheses.
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would be asked to complete a number of question-
naires and to take a test that was considered to
be an accurate measure of ability. Directly follow-
ing these instructions, the experimenter, who was
blind to the experimental condition of the particu-
lar session, distributed questionnaires that contained
the measures that assessed baseline self-esteem,
previous math performance, and math identity.
Questionnaires also contained items about previous
performance and identification with a number of
other academic subjects so that the mathemati-
cal nature of the experiment and the content area
of the test they were about to take were not
yet apparent. Once the questionnaires were com-
pleted and collected by the experimenter, the tests
and answer sheets were distributed face down.
At this point, the experimenter played the taped
instructions that delivered the crucial stereotype
manipulation:

Today you will be taking a math test. The math test
you are about to take is an evaluative test used to
predict the likelihood of an individual’s success in
a mathematical field. Research has examined age
differences and found that this test predicts math-
ematical success equally well for all levels of col-
lege students—freshmen through seniors. And, as
you may know already, there has been some contro-
versy over whether there are gender differences in
math ability. [Stereotype threat condition: Although
we don’t yet fully understand this phenomenon, stud-
ies suggest that males and females DO perform dif-
ferently on this test. Stereotype nullification condi-
tion: The math test you will be taking today has NOT
shown gender differences in previous research.)

The taped instructions reminded participants of
the 15-min time limit, explained that there was no
penalty for guessing, and asked participants to raise
their hands if there were any questions at that point.
Usually there were none. The experimenter then in-
structed the participants to begin working on the test.

During the test, the experimenter quietly mon-
itored the room and gave participants two time-
related warnings: one when 5 min remained, and one
when 1 min remained. At the end of the 15-min test-
ing period, the experimenter collected all of the tests
and answer sheets and distributed the second ques-
tionnaire that contained the measures of posttest
self-esteem, discounting, and posttest domain iden-
tification. The experimenter reminded participants
that she would be leaving the classroom for a few
minutes to run the tests through the scoring ma-
chine and that, upon her return, participants would
see their scores and complete one final questionnaire.
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With the answer sheets in hand, she walked out of the
door.*

Although the tests were not actually scored at
this point, the experimenter waited outside the room
for approximately 5 min. Upon returning, she sat qui-
etly until all participants had completed the mea-
sures and then asked them to indicate their gender
and any ideas they had about the goals of the study
on the back of their questionnaires. No participants
correctly guessed that the study manipulated test in-
structions, though a small minority suspected that
gender differences were being investigated. Follow-
ing this, the experimenter explained that the study
was over and that participants’ answer sheets had not
been scored, but that she had been interested in their
responses to the questionnaire items while they an-
ticipated receiving a score. Finally, participants were
thoroughly debriefed about the purposes and proce-
dures of the study, given the opportunity to ask ques-
tions, and thanked for their participation.

RESULTS
Test Performance

The first hypothesis was that women in the
stereotype threat condition would perform worse
than men in the stereotype threat condition and both
men and women in the stereotype nullification condi-
tion. Although some researchers have examined ac-
curacy as an indicator of performance (e.g., Inzlicht
& Ben-Zeev, 2000; Johns, Schmader, & Martens,
2005), we focused on the total number of test items
correct as the primary dependent variable because
participants had been encouraged to guess if they
were not certain of the correct answer. Therefore, we
examined differences in the number correct on the
math test with a 2 (gender) x 2 (stereotype manip-
ulation) ANCOVA; we used math SAT score as a
covariate because it was highly correlated with math
test performance, r = .42, p < .01. Means reported
below have been adjusted to reflect this covariate.

“4Because the experimenter was not blind to the hypotheses of the
study, it is possible that her behaviors during the test and admin-
istration of the second questionnaire may have differed in subtle
ways across experimental conditions. This would be a matter of
concern if we were primarily interested in main effects. Because
the key analyses of interest involve two- and three-way interac-
tions, it is difficult to imagine how demand characteristics could
account for significant effects.
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Although there was no main effect of the stereo-
type manipulation, F(1,111) = 1.09, ns, there was a
main effect of gender such that women (M = 6.14,
SD =2.02) performed worse than men (M = 7.10,
SD =2.04), F(1,111) = 6.28, p < .05, 17[27 =.05. As
predicted, there was a significant interaction be-
tween gender and stereotype manipulation on test
performance, F(1,111) = 5.09, p < .05, i = .04. In
the stereotype threat condition, women (M = 5.52,
SD = 1.99) performed worse than men (M = 7.33,
SD = 1.98), but in the stereotype nullification condi-
tion, women (M = 6.76, SD =2.01) and men (M =
6.88, SD = 2.04) performed equally well, as shown in
Fig. 1. A planned contrast that compared test perfor-
mance of women in the stereotype threat condition
to the other three conditions supported the hypoth-
esis of a performance decrement, F(1,111) = 12.22,
p < .01, nﬁ = .10. These findings replicate previous
research that shows that women’s performance in
mathematics suffers under conditions of stereotype
threat, but not when the threat is removed.

It is possible, however, that the stereotype ma-
nipulation might hinder performance especially for
individuals who tend to perform worse in math, and
has little to do with gender per se. As Yzerbyt,
Muller, and Judd (2004) demonstrated, when a
measured independent variable (i.e., gender) is
crossed with a manipulated independent variable
(i.e., stereotype manipulation) and adjusted for a co-
variate (i.e., math SAT score) that is related to the
measured variable, the estimate of the interaction
term is biased. Although in our case it might appro-
priately reflect a gender by stereotype manipulation
interaction, it could also reflect a less theoretically in-
teresting math SAT score x stereotype manipulation

£ = o Women

o Men

Number Correct

Stereotype Threat Stereotype Nullification
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g. 1. Number of items correct by gender and stereotype condi-
tion. Means have been adjusted for math SAT score.
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interaction. Therefore, we analyzed the test perfor-
mance data using a regression approach that explic-
itly tested the preferred interaction and controlled
for the alternative interaction. Consistent with our
interpretation of the ANCOVA reported above, the
interaction between math SAT score and stereotype
manipulation was not significant, 8 = .02, p > .80,
but the interaction between gender and stereotype
manipulation was only slightly reduced, 8 = .28, p <
.07. This analysis supports the conclusion of previous
researchers that stereotype threat produces a specific
performance deficit for the threatened group.

Discounting

The hypothesis of greatest interest was that
high math-identified women in the stereotype threat
condition would respond by discounting more than
would any other group. To test this hypothesis,
high and low math-identified groups were created
on the basis of a median split of scores on the
math identification measure (Median = 7). Differ-
ences in discounting were then tested using a 2 (gen-
der) x 2 (stereotype manipulation) x 2 (math iden-
tification) ANOVA. There were no main effects
or two-way interactions. As predicted, the three-
way interaction was significant, F(1, 113) =5.73,p <
.05, 7712, = .05, and it revealed that the high math-
identified women in the stereotype threat condi-
tion discounted more than did any other group. A
planned contrast that compared high math-identified
women in the stereotype threat condition to the
other seven conditions also showed a significant
difference, F(1,113) = 6.25,p < .05, nlzj = .05. More-
over, Student-Newman-Keuls comparisons of all
possible pairs of means showed no difference (p >
.05) among the remaining seven conditions. Levels
of discounting for women across the different condi-
tions are displayed in Fig. 2, and descriptive statis-
tics for all conditions are presented in Table I. It
should be noted that, although the average group size
in this analysis was 15 participants,’ there were only

SBecause of unequal cell sizes, we also created high and low math
identity groups based on median splits computed separately for
men (Median = 7.5) and women (Median = 6.0). Although this
only slightly helped to equalize cell sizes (at most there was a
shift of three participants to any one condition), we used this new
domain identification measure to test for differences in discount-
ing. The effects were highly similar to those found on the ba-
sis of the overall median split. The critical three-way interaction
dropped to marginally significant, F(1, 113) = 3.30, p = .07, nf, =
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Fig. 2. Levels of discounting for women by math identification and
stereotype condition.

6 low math-identified men in the stereotype nullifi-
cation condition; the mean level of discounting for
this group in particular should be interpreted with
caution.

To confirm that high math-identified women dis-
counted because of stereotype threat per se rather
than simply because of poor performance on the test,
we conducted a 2 (gender) x 2 (stereotype manip-
ulation) x 2 (math identification) ANCOVA using
test performance as a covariate. The three-way in-
teraction pattern remained robust, F(1, 112) = 5.63,
p < .05, 71127 = .05. A similar analysis was conducted
using a regression approach to test our preferred
interpretation of the three-way interaction and
control for a possible three-way interaction between
gender, test performance, and math identification
(see Yzerbyt et al., 2004). Consistent with our inter-
pretation of the ANCOVA results, the three-way in-
teraction among gender, test performance, and math
identification was not significant, 8 = .05, p > .80,
but the preferred three-way interaction among gen-
der, stereotype manipulation, and math identification
remained robust, 8 = —.69, p < .05. Thus, women’s
use of discounting appears to be driven by stereotype
threat per se rather than by poor performance on the
test.

.03, but the planned contrast that compared high math-identified
women in the stereotype threat condition to the other seven con-
ditions showed a significant difference, F(1, 113) = 6.51, p < .05,
77,2, = .05, and Student-Newman-Keuls comparisons of all possi-
ble pairs of means showed no difference (p > .05) among the re-
maining seven conditions.

Lesko and Corpus

Table I. Levels of Discounting by Gender, Stereotype Threat
Condition, and Math Identification

Stereotype threat  Stereotype nullification

Math identity M  SD n M  SD n

Women

Low 452 136 24 454 134 17

High 531 1.02 12 441 095 15
Men

Low 467 083 13 375 1.02 6

High 431 101 16 4.67 1.39 18
Exploratory Analyses

We also examined the data for differences in
posttest self-esteem and posttest domain identifi-
cation. Self-esteem response was examined using
a 2 (gender) x 2 (stereotype manipulation) x 2
(math identification) ANCOVA with baseline self-
esteem as a covariate because it was highly
correlated with posttest self-esteem, r = .60, p <
.001. There was a significant main effect of gen-
der such that women reported lower self-esteem
(M =430, SD=0.94) than men did (M = 4.64,
SD =0.76), F(1,112) =9.61, p < .01, 7712, =.08. No
other main effects or interactions approached signi-
ficance.

Posttest domain identification was examined us-
ing a 2 (gender) x 2 (stereotype manipulation) x
2 (math identification) ANOVA. There was a main
effect of math identification such that individuals
who initially fell into the low math-identified group
had lower posttest domain identification (M = 2.71,
SD = 1.01) than did those who initially fell into the
high math-identified group (M =4.29, SD = 1.19),
F(1,113) = 56.96, p < .001, nf, = .34, which verifies
that our initial median split into high and low iden-
tity groups was effective. No other main effects
or interactions approached significance. We also
standardized participants’ baseline levels of math
identification and posttest domain identification to
create change scores that could be examined using a
2 (gender) x 2 (stereotype manipulation) ANOVA.
There was a main effect of gender such that posttest
domain identification dropped for men (M = 0.19,
SD = 0.62) but not women (M = —0.15, SD = 0.87),
F(1,117) = 6.05, p < .05, i, = .05. There were no
other significant effects. On the basis of these anal-
yses, there does not appear to be a significant loss in
posttest domain identification for women relative to
men, as might be predicted by some disengagement
theories of coping with stereotype threat. Although
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Table II. Intercorrelations Between Dependent Variables

Variable 1 2 3 4
1. Test performance — =05 19" 27
2. Discounting — —.07 .06
3. Posttest self-esteem — -1

4. Posttest domain identification —

“p < .05,

these findings do not show that high math-identified
women’s use of discounting prevents psychological
disengagement from the domain, they do suggest that
women faced with stereotype threat in this study did
not suffer a loss to their math identification.

Finally, the relationships among test per-
formance, discounting, posttest self-esteem, and
posttest domain identification were examined with a
series of bivariate correlations, as shown in Table II.
As might be expected, test performance was posi-
tively correlated with posttest self-esteem, r = .19,
p < .05, and positively correlated with posttest do-
main identification, r = .27, p < .01. No other rela-
tionships between variables were significant. Most
notably, there was no correlation between discount-
ing and either posttest self-esteem or posttest domain
identification.

DISCUSSION

The primary aim of the current research was
to explore women’s response to stereotype threat
on the basis of their level of identification with the
domain of mathematics. Next, we first consider our
replication of the performance deficits produced by
stereotype threat and then discuss the findings with
respect to discounting.

Performance

As predicted, women in the stereotype threat
condition performed worse on the challenging math
test than did any other comparison group of women
or men. This finding replicates previous research that
shows a decrement in women’s performance on math
tests in the face of stereotype threat, but not when
the threat is eliminated or nullified (e.g., Schmader,
2002; Schmader & Johns, 2003; Spencer et al., 1999).
The results of the present study also verify that this
performance deficit was driven by membership in a
stigmatized group (i.e., women doing math), rather
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than a tendency to perform poorly in math more
generally. Indeed, the performance decrement for
women in the stereotype threat condition remained
robust even when we used procedures outlined by
Yzerbyt et al. (2004) to control for a possible interac-
tion between the stereotype manipulation and math
SAT scores. This is a valuable contribution to the lit-
erature because the procedure eliminates a hidden
confound that is present in many studies of stereo-
type threat (e.g., Steele & Aronson, 1995). Of course,
the use of SAT scores as covariates in stereotype
threat research more generally is a matter of some
controversy (see Sackett, Hardison, & Cullen, 2004).
It is important to emphasize that the “equal” per-
formance of men and women in the stereotype nul-
lification condition does not necessarily mean that
they received numerically equivalent scores. Rather,
it is the case that men and women in the stereo-
type nullification condition performed equally as well
as their math SAT scores would predict, whereas
women in the stereotype threat condition performed
significantly worse than their math SAT scores would
predict.

The Discounting Response

Our primary goal in examining discounting was
to identify a response to stereotype threat that was
unique to high math-identified women. Because high
math-identified women are heavily invested in the
domain, we expected that they would seek a response
strategy that would allow them to dismiss a particu-
lar negative evaluation and, consequently, to persist
in their math-related pursuits. Indeed, the results of
this study showed that high math-identified women
in the stereotype threat condition discounted the va-
lidity of the test more than did any other comparison
group.

When interpreting this finding it is important
to consider possible alternatives other than stereo-
type threat to which women may have been respond-
ing, such as their poor performance or the diffi-
culty of the test itself. We propose that women in
our study responded to stereotype threat. First, the
use of discounting by high math-identified women in
the stereotype threat condition remained significant
even when test performance was used as a covari-
ate in the analysis. Second, although women could
have inferred that they had performed poorly on the
test, neither test scores nor explicit feedback were
given. High math-identified women, therefore, are
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likely to have responded to the threat of confirm-
ing the negative stereotype about women as inferior
mathematicians rather than to their own suspected
poor performance on the test per se. Third, high
math-identified women did not respond exclu-
sively to the difficulty of the test itself because
discounting was observed only in the stereotype
threat condition and not in the stereotype nul-
lification condition. Thus, this study adds to the
literature by identifying a response that is spe-
cific to stereotype threat and that is used primar-
ily by those individuals most identified with the
domain.

The results of this study also extend the work
of previous researchers who have demonstrated that
stereotype threat affects stigmatized group members’
perceptions of test fairness (for a review, see Smith,
2004). Both African Americans in the domain of in-
telligence (Steele & Aronson, 1995) and European
Americans in the domain of natural athletic abil-
ity (Stone et al., 1999) have been shown to dis-
count evaluations as being biased or unfair when
faced with stereotype threat. The present study ex-
tends the study of discounting processes to women
in the domain of mathematics and, importantly, doc-
uments the moderating role of domain identifica-
tion. Although some stereotype threat researchers
have included measures of both discounting pro-
cesses and domain identification (see Pronin et al.,
2004; Stone, 2002), the present study is the first to
show that the discounting response is unique to those
individuals most highly identified with the stereo-
typed domain. The discounting measure used in the
present study is also distinct from those measures
that assess only the perceived bias of standardized
tests in general (e.g., Steele & Aronson, 1995) as
opposed to the perceived bias, unfairness, or in-
adequacy of a particular test participants have just
completed. Future research is needed to determine
whether high math-identified women would discount
the validity not only of a particular threatening eval-
uation but also of standardized tests in general. Fi-
nally, some previous researchers have tested the ex-
tent to which discounting processes might serve as
mediators of stereotype threat effects on perfor-
mance, but no supporting evidence has been found
to date (see Smith, 2004; Stone et al., 1999). The
results of the present study support the conclusion
that perceptions of test unfairness are best under-
stood as a response to stereotype threat and not as
a reason why stereotype threat leads to performance
decrements.

Lesko and Corpus

Identifying the discounting response among
high math-identified women also extends Schmader
et al.’s (2001) research on discounting to a new stig-
matized group and a new domain. Because Schmader
et al. found that perceptions of racial discrimination
led to discounting among their African American
participants, it would be informative to measure
women’s perceptions of discrimination as well as
their use of discounting in future research. Although
women have been shown to experience higher lev-
els of discrimination in male-dominated fields (e.g.,
mathematics) as opposed to more gender-balanced
fields (Steele et al., 2002), the relationship between
perceived discrimination and level of identification
with a domain is unclear. It may be the case that
high math-identified women experience high lev-
els of both perceived discrimination and stereotype
threat, which leads them to search out a response—
such as discounting—that would allow them to main-
tain their identification with math by assuming that
certain assessments are biased and unfair. Con-
sistent with this scenario, previous research has
shown that women’s self-esteem is higher when they
think they are being discriminated against, presum-
ably because they have an external cause to which
they can attribute failures in the domain (Crocker,
Voelkl, Testa, & Major, 1991, but see Kobrynow-
icz & Branscombe, 1997). Future researchers should
examine whether perceived discrimination leads to
discounting and how identity, perceived discrimina-
tion, and discounting may influence and protect self-
esteem.

Implications of the Discounting Response

The results of this study reveal that high math-
identified women respond to stereotype threat by
discounting, but what are the consequences of this
response? Consistent with the broader literature on
ego-protective responses to stereotype threat (e.g.,
Major et al., 1998; Pronin et al., 2004; Schmader
et al., 2004; Steele, 1997), one might imagine that
discounting serves as an effective coping strategy
that buffers self-esteem and potentially helps women
to persist in mathematical fields despite the threat
of confirming a negative stereotype. The results of
the present study, however, provide no direct evi-
dence that discounting had such a benefit. Discount-
ing was unrelated to both posttest self-esteem and
posttest domain identification in correlational anal-
yses. Moreover, high math-identified women in the
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stereotype threat condition showed no greater lev-
els of either posttest self-esteem or posttest domain
identification than did women in the comparison
groups.®

More refined measurement procedures may be
needed in order to test the extent to which dis-
counting may serve as a coping strategy. For exam-
ple, at this point, it is unclear exactly when during
the test-taking and responding process a self-esteem
deficit is likely to occur. Do women experience a self-
esteem deficit following a negative evaluation and
then subsequently respond to that deficit, or do they
immediately respond to stereotype threat using an
ego-protective strategy such that they fail to report
a self-esteem deficit at all? Resolving these ques-
tions may be an important step toward testing for an
esteem-protecting benefit of discounting. Our under-
standing of the consequences of discounting would
also be enhanced by including larger cell sizes than
those of the present study, which would allow for
within-cell analyses of the correlations between dis-
counting and posttest measures of domain identifica-
tion and self-esteem. Finally, the inclusion of long-
term measures would be informative, especially for
examining the relationship between discounting and
domain identification.

Itis also important to consider the potential neg-
ative consequences of the discounting response. Do
any possible self-protective benefits of discounting
outweigh the potential costs of dismissing all failure
feedback as due to external causes? What are the
long-term consequences of discounting for domain-
specific conceptual understanding? There may be al-
ternative strategies that serve a coping function with-
out some of these drawbacks. For example, the use
of humor to cope with stereotype threat eliminates
the standard performance deficit shown by stigma-
tized groups (Ford, Ferguson, Brooks, & Hagadone,
2004); perhaps it would also prevent women from
leaving the domain of mathematics. It may also
be useful to encourage women to adopt mastery-
oriented or approach-oriented goals rather than the

SInterestingly, after calculating standardized change scores, we
found that men showed a decrease in domain identification rel-
ative to women. This finding needs replication, but it indicates
that women’s math identification did not suffer as a result of the
stereotype manipulation. The surprising drop in domain identifi-
cation for men may be due to the fact that they began with higher
levels of domain identification and, therefore, there was more
room on the scale for scores to decrease. It may also be an artifact
of our measures. A more developed and validated measure of do-
main identification (e.g., Smith & White, 2001) is recommended
for future research.
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failure-avoidant goals that are likely to be invoked
as a result of stereotype threat (Smith, 2004; see
also Brown & Josephs, 1999). Future researchers
might focus on the relationship between domain
identification and these alternative coping strate-
gies (see Pronin et al., 2004), as well as the ex-
tent to which potentially adaptive strategies could be
taught effectively to members of stigmatized groups
(see Johns et al., 2005).

Conclusion

This research contributes to the current stereo-
type threat literature in two ways. First, we replicated
the basic finding that women suffer a performance
deficit when facing stereotype threat, but that they
perform equally as well as men when the threat is
removed. Second—and more important—we began
to examine the underlying dynamics of women’s re-
sponses to stereotype threat, and demonstrated that
high math-identified women respond to stereotype
threat by discounting the validity of particular eval-
uations. Indeed, if we are to address the long-term
effects of stereotype-induced inequities, we must un-
derstand the emotional responses and psychological
defenses that accompany stereotype threat, includ-
ing the ego-protective strategies used by members
of stigmatized groups. This may especially be impor-
tant for women who have a history of high achieve-
ment and involvement in the domain of mathemat-
ics in order to ensure that they can reach their full
potential.
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