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With regard to intellectual performance, a large body of research has shown that stigmatized group
members may perform more poorly when negative, self-relevant stereotypes become activated prior to
atask. However, no research to date has identified the potential ramifications of stereotype activation that
happens after—rather than before—a person has finished performing. Six studies examined how
postperformance stereotype salience may increase the certainty individuals have in evaluations of their
own performance. In the current research, the accessibility of gender or racia stereotypes was manip-
ulated after participants completed either a difficult math test (Studies 1-5) or a test of child-care
knowledge (Study 6). Consistent with predictions, stereotype activation was found to increase the
certainty that women (Studies 1, 2, 4, and 5), African Americans (Study 3), and men (Study 6) had toward
negative evaluations of their own test performance. These effects emerged when performance-related
perceptions were stereotype consistent rather than inconsistent (Studies 1-6) and were found to be most
pronounced among those who were highly identified with the stereotyped group (Study 5). Furthermore,
greater certainty—triggered by negative stereotypes—predicted lowered domain-relevant beliefs (Studies

1, 2, 3, and 6) and differential exposure to domain-relevant stimuli (Studies 4 and 5).
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A wedlth of research on stereotype threat has shown that intellec-
tual performance can be inhibited when self-relevant, negetive stereo-
types become accessible (see Stedle, Spencer, & Aronson, 2002).
Although the extant literature has focused amost exclusively on
stereotype awareness that occurs prior to a task, there may be many
dtuations in which negative stereotypes only become salient after an
individual has finished performing. Consider a group of stigmatized
individuals who report their gender and ethnicity after they complete
an intellectual test. Field research suggests that underperformance
indicative of stereotype threat might be reduced substantially—by as
much as 33%—when smply answering group-identifying questions
after rather than before the test (Danaher & Crandall, 2008; but see
Stricker & Ward, 2004). As some have advocated, moving demo-
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graphic inquiries to the end of standardized tests may be one of
the most straightforward, cost-effective ways to lessen group-
based performance gaps (e.g., see Danaher & Crandall, 2008;
Jordan & Lovett, 2007). However, does this sequence hold the
potential to affect individualsin anew way— one that is distinct
from stereotype threat and other identified influences on self-
perceptions? Building from recent advances in the study of
metacognition (Clark, Wegener, Brifiol, & Petty, 2009), the
present research examined the possibility that negative stereo-
types can affect the certainty that individuals have in their
performance-related perceptions.

M etacognition, Self-Validation, and Stereotypes

Metacognition refers to people’'s perceptions about their own
thoughts or thought processes (i.e., cognition about cognition;
see Jost, Kruglanski, & Nelson, 1998). One metacognitive
aspect of thinking that has received substantial attention is the
degree to which people are certain of their thoughts and atti-
tudes about information in their social environment. According
to the self-validation hypothesis (Petty, Brifiol, & Tormala,
2002), the degree of certainty that one has in their thoughts
should have a significant impact on the nature of the relevant
attitudes or evaluations that are formed. For example, two
people could produce the same negative thought toward a
stimulus, but one person could be more certain of this reaction
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than the other individual. As a result, the person who is more
certain of their negative thought should form an evaluation that
is also held with greater certainty (see Petty et al., 2002).

Based on awealth of previous research, this key differencein
certainty should have critical implications for how durable the
evaluation is and how much influence it may have on related
beliefs, judgments, and behaviors (for reviews, see Petty, Bri-
flol, Tormala, & Wegener, 2007; Tormala & Rucker, 2007). For
instance, research has found that evaluations held with high
certainty are more difficult to change (e.g., Bassili, 1996), exert
greater bias on related beliefs (e.g., Marks & Miller, 1985), and
guide behavior to a greater extent (e.g., Fazio & Zanna, 1978)
compared with evaluations held with less certainty. A number
of factors have been shown to induce certainty; including the
belief that one shares consensus views on an issue (e.g., Petty
et al., 2002), believing that a source of information is highly
credible (e.g., Tormala, Brifiol, & Petty, 2007; cf. Clark &
Evans, 2014), and experiencing positive mood (Brifiol, Petty, &
Barden, 2007). Moreover, research has shown that many of
these variables evoke certainty often when they are introduced
after rather than before one has produced thoughts in response
to a stimulus (see Brifiol & Petty, 2009).

Although these processes have received considerable attention
in research on attitudes and persuasion, few investigations have
explored metacognitive validation in other domains of social and
self-evaluation. However, some research has examined how social
stereotypes may elicit certainty in the perceptions that perceivers
form of other individuals (Clark et al., 2009). Stereotypes are
cognitive representations of several aspects of group memberships,
including physical features, traits, and behaviors. These represen-
tations have been shown to guide perceptions in many distinct
ways (for areview, see Bodenhausen, Macrae, & Sherman, 1999).
It stands to reason that stereotypes could also serve to confirm a
perception—and therefore increase the certainty one has toward it.
In a set of experiments, Clark et al. (2009) found increased
certainty when the nature of one’s perceptions was consistent with
or matched a later activated stereotype about another person. For
instance, after thinking that a target person was unintelligent,
participants were more certain and expressed stronger perception-
consistent judgments when they later learned that this person was
low as opposed to high in socioeconomic status (SES).

Clark et al. (2009) reasoned that this certainty effect emerged in
a way that is similar to how convergent validity is obtained in
science (Campbell & Fiske, 1959). In particular, acquiring infor-
mation from multiple sources (e.g., perceptions about a target’'s
attributes and a later activated stereotype) that supported or con-
verged with one another (e.g., thoughts about unintelligence and
low SES) resulted in greater perceptual certainty (see also Clark,
Wegener, Sawicki, Petty, & Brifiol, 2013). Moreover, this concep-
tualization aligns with several other past investigations of evalu-
ative certainty (for areview, see Rucker, Tormala, Petty, & Brifiol,
2014). Most notably, research has found that people report greater
certainty when they learn that their opinion on an issue represents
a consensus viewpoint (e.g., Petrocelli, Tormala, & Rucker, 2007)
and when acquired information about a stimulus is consistent
rather than mixed in terms of valence (Smith, Fabrigar, MacDou-
gall, & Wiesenthal, 2008).
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Implications for Self-Relevant Perceptions

Beyond impressions of others, it is plausible that validation
effects could also occur when perceptions are about the self and
stereotypes are self-relevant. Over the past two decades, some
of the most widely studied stereotyping phenomena correspond
to effects of stereotype threat. Stereotype threat has been char-
acterized as a psychological predicament in which individuals
fear that their performance may be evaluated in light of a
negative stereotype of their group (see Steele, 1997). In these
situations, the possibility of confirming a stereotype is thought
to place added pressure that can subsequently undermine an
individual’s performance. In a seminal set of studies, Steele and
Aronson (1995) found that Blacks performed worse than Whites
when stereotypes about intellectual ability were activated prior
to taking atest (e.g., reporting one’s race). However, when the
stereotype was less salient (e.g., not reporting race before the
test), the performance of Black and White students was equiv-
alent when controlling for previous scores on the Scholastic
Aptitude Test (SAT). Since the publication of this work, re-
search on stereotype threat has been extended in a number of
different directions, such as identifying other at-risk group
memberships (e.g., women in math, Spencer, Steele, & Quinn,
1999), underlying mechanisms (e.g., decreased working mem-
ory, Schmader & Johns, 2003), and intervention strategies (e.g.,
affirming self-worth, Martens, Johns, Greenberg, & Schimel,
2006).

With regard to the latter, one straightforward practice to combat
stereotype threat may be to simply move demographic questions of
gender and ethnicity from the beginning to the end of standardized
tests. In their reanalysis of a field study on the Advanced Place-
ment Calculus exam (Stricker & Ward, 2004), Danaher and Cran-
dall (2008) asserted that women tended to perform better when
demographics were answered after rather than before the primary
test questions. Although this simple change in testing procedures
has been estimated to produce a substantial reduction in perfor-
mance bias (see Danaher & Crandall, 2008), it could ultimately
produce another kind of harmful effect. Clearly, posttest stereotype
activation cannot influence how a person performed. However, it
may impact how one perceives their own performance—in partic-
ular, by validating negative perceptions.

Consistent with the aforementioned convergence account pro-
posed by Clark et al. (2009), this potential for stereotype validation
may be most likely when an activated stereotype matches the
nature of the perceptions that one has produced. Consider a group
of males and females who take a very difficult math test—wherein
the salience of gender stereotypes (and likelihood of stereotype
threat) has been limited prior to the task. Because the test is
challenging, a majority of the test takers should produce largely
negative perceptions (Cadinu, Maass, Rosabianca, & Kiesner,
2005; Schmader, Forbes, Zhang, & Mendes, 2009) and believe that
they performed poorly on the test. Following the test, stereotypes
are now made accessible by asking the test takers to report their
gender on a demographic question. For women who viewed their
performance as poor, the female stereotype (women are bad at
math) is consistent with this negative evaluation and the difficulty
they likely experienced while taking the test. Thus, because of this
convergence between perceptions and the later activated stereo-
type, women should feel more certain of their negative
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performance-related perceptions. For men who believe their perfor-
mance was poor, making their gender salient should not yield the
same effect. In this case, the activated stereotype (men are good at
math) is not consistent with their test experience and, therefore,
should not increase certainty in their negative performance-related
perceptions.

These postulated effects should have important strength-related
implications. As previously described, alarge body of research has
shown that evaluations held with greater certainty are stronger and
more effectively guide related beliefs and behaviors compared
with evaluations held with less certainty (for reviews, see Petty &
Krosnick, 1995; Tormaa & Rucker, 2007). Therefore, it stands to
reason that feeling more certain that one has performed poorly may
yield a number of harmful downstream consequences. For in-
stance, in the previous example, women who were validated by the
gender stereotype may show decreased beliefs in their own math-
ematical abilities, altered academic/career interests, and may be
more likely to behave in stereotype-consistent ways in math-
relevant contexts.

Research Overview

The present research examined how activating negative ste-
reotypes after performance may increase the certainty individ-
uals have in their negative performance-related evaluations. We
predicted that this effect should be most likely to occur when an
individual forms a negative evaluation of their own perfor-
mance and a later activated stereotype is consistent with this
appraisal. These predictions were tested across six studies. In
each study, participants completed a set of difficult test ques-
tions. After the test, the accessibility of certain group perfor-
mance stereotypes was manipulated and participants subse-
quently completed dependent measures corresponding to their
performance and other domain-relevant perceptions. Study 1
examined gender stereotypes in the context of math perfor-
mance and served as an initial test of the proposed stereotype
validation effect. Furthermore, this study examined the neces-
sity of a match between a stereotype and perceived perfor-
mance. The aim of Study 2 was to build upon the previous
findings by using a different manipulation of stereotype acces-
sibility and measuring downstream outcomes such as math-
related career interests and expectations of future performance.

Following the method of Study 2, we examined stereotype
validation with regard to math performance and stereotypes of
African Americansin Study 3. Studies 4 and 5 once again focused
on the math performance of women and examined how stereotype
validation may have implications for future behavior. In particular,
we investigated how this phenomenon may guide choices regard-
ing the types of math-related information that individuals seek out.
In addition, Study 5 examined the extent of self-identification with
a negatively stereotyped group as a potential moderator of these
effects. Lastly, the aim of Study 6 was to investigate the implica-
tions that stereotype validation may hold for other performance
domains beyond math. Specifically, we examined the potential for
stereotype validation in the context of gender stereotypes about
child-care abilities.
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Study 1

In Study 1, male and female college participants completed a
challenging math test. After finishing the test and rating their
perceived performance (either poor or strong), participants either
reported their gender on a demographic question or received no
such inquiry. Given the difficulty of the test, we expected a large
majority of the participants to believe they had performed poorly
on the test. However, the accessibility of gender should not influ-
ence each group the same way. Because the female stereotype
(women are bad at math) converges with their performance expe-
rience (difficulty), women who believed they had performed
poorly should feel more certain of their negative perceptions
when gender is made salient after the test compared with the
control. However, for men who viewed their performance as
poor, the stereotype (men are good at math) does not converge
with the difficulty they experienced while taking the test. Thus,
activating this aspect of their identity should do little to influ-
ence the certainty they have in their performance-related per-
ceptions. These hypothesized differences in evaluative certainty
may carry important consequences. With this in mind, partici-
pants in Study 1 also reported their beliefs in their own math
skills and abilities near the conclusion of the study. We pre-
dicted that greater certainty, triggered by the gender stereotype,
should predict lowered beliefs in one’'s math abilities.

Method

Participants and design. Two hundred eighty-two under-
graduates (132 women and 150 men) at a large Midwestern U.S.
university participated for partial course credit. Approximately
80% of participants (234 of 282) were White. Participants were
randomly assigned to a condition in which their gender was or was
not made salient after completing a set of math problems. The
study represented a 2 (gender: women, men) X 2 (performance
evaluation: poor, strong) X 2 (gender demographic inquiry: ab-
sent, present) between-participants design.

Procedure. A maximum of three participants of the same
gender took part in any single session. Upon arrival to the lab, each
participant was greeted by an experimenter of the same gender and
was seated at a private computer station that was visually isolated
from others. In an attempt to further limit the likelihood of stereo-
type threat, participants were told this was a problem-solving
exercise and no reference to gender was made (instructions
adapted from Rydell, McConnell, & Beilock, 2009). All partici-
pants then completed 12 difficult math problems drawn from
practice GRE tests (approximately 50% accuracy from past exam-
inees; see Educational Testing Service, 1998). Participants were
given an unlimited amount of time and were required to answer
each question.

Immediately after the test, participants rated their own per-
formance on a dichotomous measure (poor or strong) and
responses were used to index each participant’s performance
evaluation. The manipulation of gender salience followed this
rating. Participants assigned to the gender inquiry-present con-
dition reported their gender by clicking one of two boxes—
either male or female. In contrast, participants assigned to the
gender inquiry-absent condition were not asked to report their
gender. After thisinduction, participants completed scaled mea-
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sures of evaluative certainty, perceived performance, and math
ability beliefs. Finally, participants reported their race and were
debriefed.

Dependent measures.

Math performance. All participants completed the same num-
ber of math questions (12) and the total number of correct answers
served as the index of test performance.

Evaluative certainty. Following the gender-salience manipu-
lation, participants reported the certainty they had in their perfor-
mance evaluation on eight 11-point scales. The first four items
matched each participant’s response on the dichotomous perfor-
mance evaluation. Participants who rated their performance as
“poor” on this measure received the following items: “How certain
are you that your performance on the test was poor?’ (1 = not at
all certain to 11 = very certain); “How sure are you that your
performance on the test was poor?’ (1 = not at all sureto 11 =
very sure); “1 am certain that | performed poorly on the test” (1 =
strongly disagree to 11 = strongly agree); and “1 am sure that |
performed poorly on the test” (1 = strongly disagree to 11 =
strongly agree). Participants who rated their performance as
“strong” received similar questions, but the word poor/poorly was
replaced with strong/strongly. The remaining four measures were
not performance-specific and the wording of the questions was the
same for al participants. These items read as follows: “To what
extent are you certain that your perceptions of your performance
are accurate?’ (1 = not at all certain to 11 = very certain); “To
what extent are you sure that your perceptions of your performance
are accurate?’ (1 = not at all sureto 11 = very sure); “In general,
how accurate do you think your perceptions of your performance
are?’ (1 = not at all accurate to 11 = very accurate); and “My
perceptions of how | performed on the test are accurate” (1 =
strongly disagree to 11 = strongly agree). Responses to these
measures were averaged to form a composite (a = .91).

Perceived math performance. After the certainty measures,
participants rated their math performance on two 11-point scales:
“Overall, how well do you think you performed on the math
problems?’ (1 = performed extremely poorly to 11 = performed
extremely well) and “Which choice best reflects the amount of
questions that you believe that you answered correctly?” (1 = a
very small amount to 11 = a very large amount). Responses were
averaged to form a single index (o« = .94).

Math ability beliefs. Participants reported beliefs about their
math ability on four 11-point scales. The items were “Please rate
your own math skills on the following scale.” (1 = very low to
11 = very high); “To what extent do you believe that your math
skills need improvement?’ (1 = not at all to 11 = very much;
reverse-scored); “Compared to other students, my math ability and
skills are weak” (1 = strongly disagree to 11 = strongly agree;
reverse-scored); and “ Compared to other students, my math ability
and skills are strong (1 = strongly disagree to 11 = strongly
agree).” A single index was created by averaging responses to
these measures (« = .88).

Results

Perceived math performance. On the dichotomous perfor-
mance evaluation, approximately 65% of participants reported
“poor” performance (86 females and 94 males) and 35% rated their
performance as “strong” (46 females and 56 males). The index
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formed from responses to the 11-point items was submitted to a 2
(gender: mae, femae) X 2 (performance evauation: poor,
strong) X 2 (gender demographic inquiry: absent, present) anaysis
of variance (ANOVA). This analysis revealed a main effect of the
dichotomous performance evaluation, (Mo = 4.20 [SD = 1.61]
VS. Mgrong = 7.64 = [SD = 1.70]), F(1, 274) = 282.12, p < .001,
r = .71. However, no other main effects or interactions were
significant (ps > .16).

Actual math performance. A threeeway ANOVA was aso
conducted on the number of correct test answers. Results showed
amain effect of the performance evaluation (Mo, = 293 [SD =
1.91] vs. Mg,gng = 563 [SD = 2.95]), F(1, 274) = 84.99, p <
.001, r = .49. In addition, a main effect of gender was also found,
F(1, 274) = 7.13, p = .008, r = .16. Asin previous research that
has used difficult math tests (e.g., Spencer et a., 1999), mae
participants (M = 4.27, SD = 2.67) performed better than female
participants (M = 3.49, SD = 2.61) on the problem set. No other
main effects or interactions were found (ps > .53).

Evaluative certainty. A three-way analysis of covariance
(ANCOVA) that controlled for the number of correct test answers
(i.e., actual math performance; M = 3.90, SD = 2.67) was con-
ducted on the index of evaluative certainty. The results revealed a
pattern of effects that was consistent with the primary hypotheses.
In particular, a significant Gender X Performance Evaluation X
Gender Inquiry interaction was found, F(1, 273) = 4.93, p = .027,
r = .13 (see Figure 1).* Among female participants, the data
supported the posited convergence rationale. Women who per-
ceived their performance to be poor were more certain of this
evaluation when gender was made sdlient (adjusted M = 7.28,
SE = .28) compared with when it was not (adjusted M = 6.42,
SE = .26), F(1, 273) = 4.94, p = .027, r = .13. Conversely,
consistent with a lack of stereotype convergence, no evidence of
validation was found for women who perceived strong perfor-
mance (adjusted M, ecery = 6.67 [SE = .35] vs. adjusted M gy =
714 [SE = .39]), F < 1; Peformance Evauation X Gender
Inquiry, F(1, 273) = 4.65, p = .032, r = .13.

For male participants, the pattern of results was considerably
different. The gender demographic manipulation had no influence
on the certainty of men who evaluated their performance as poor
(adjusted My, esere = 6.77 [SE = .25] vs. adjusted M qe = 6.73
[SE = .26]), F < 1. Likewise, this manipulation did not have a
significant effect anong men who perceived their performance as
strong (adjusted M esene = 7.44 [SE = .38] vs. adjusted M ooy =
6.81 [SE = .32]), F(1, 273) = 152, p = .218; Performance
Evaluation X Gender Inquiry, F < 1. Beyond the three-way
interaction, the only other influence that emerged was amarginally
significant main effect of the actual performance covariate, F(1,
273) = 2.77, p = .097 (al remaining ps > .23).2

1 A three-way ANOVA that did not control for the number of correct test
answers revealed a similar pattern of results. In particular, the Gender X
Performance Evaluation X Gender Inquiry interaction was significant, F(1,
274) = 485, p = .029, r = .13.

2 A four-way ANCOVA was aso performed that included participant
race (White vs. non-White) as an independent variable. This analysis
revealed no significant main effects or interactions of the race of partici-
pants (ps > .09). Furthermore, this same race classification was treated as
an independent variable in supplementary analyses of evaluative certainty
in Studies 2, 4, 5, and 6. No main effects or interactions of participant race
emerged from any of these tests (ps > .14).
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Figure 1. Adjusted mean evaluative certainty in Study 1 as a function of participant gender, performance
evaluation, and the gender inquiry manipulation (controlling for actual performance on the math test).

Direct and indirect effects on math ability beliefs. A three-
way ANCOVA that controlled for actual math performance was
conducted on the ability beliefs composite. A significant effect of
performance evaluation emerged such that beliefs were lower
among participants who rated their performance as poor (adjusted
M = 6.00, SE = .14) compared with strong (adjusted M = 7.59,
SE = .20), F(1, 273) = 37.78, p < .001, r = .35. In addition, a
marginaly significant main effect of gender was found, F(1,
273) = 3.08, p = .081. Madle participants (adjusted M = 7.00,
SE = .16) tended to report higher beliefs than female participants
(adjusted M = 6.60, SE = .17). Lastly, the covariate of actual
performance on the test carried a significant effect, F(1, 273) =
17.65, p < .001, r = .25. No other effects approached significance
(ps > .15).

As previously discussed, a broad base of previous research
indicates that greater certainty should result in evaluations that are
stronger and more likely to affect corresponding beliefs and be-
haviors (see Petty & Krosnick, 1995). In the current study, women
who believed they had performed poorly on the math task were
more certain of this evaluation when they later reported their
gender compared with when they did not. We postulated that this
enhanced certainty about poor performance should have a negative
effect on relevant beliefs about one's math skills and ability. The
direct effect of the manipulation on ability beliefs was found to be
weak in the previously described ANCOVA. However, tests of
mediation remain appropriate without a significant relationship
between the independent and dependent variable (see MacKinnon,
Lockwood, Hoffman, West, & Sheets, 2002; Rucker, Preacher,
Tormala, & Petty, 2011; Shrout & Bolger, 2002). In sum, for
women who saw their performance as poor, we postulated that the
gender inquiry manipulation should have an indirect effect on
math ability beliefs via differences in evaluative certainty.

Following recommendations by Preacher, Rucker, and Hayes
(2007; see aso Hayes, 2013), multiple regression was used in
conjunction with bootstrapping procedures to identify the circum-
stances in which an indirect effect of the manipulation may have
occurred. The analysis used the PROCESS macro developed by
Hayes (2014) and estimated the indirect effect for women and men
at both poor and strong performance evaluations (respectively)—

while aso controlling for actual math test performance. In line
with the previously described ANCOVA results (i.e., a significant
Gender X Performance Evaluation X Gender Inquiry interaction),
this analysis allowed the impact of the gender inquiry manipula-
tion on evaluative certainty to depend on participants gender and
their performance evaluation (poor or strong perceived perfor-
mance). At both poor and strong perceived performance (respec-
tively), certainty was predicted to have the same influence on
ability beliefs regardless of gender. Hence, the analysis allowed
the association between evaluative certainty and math ability be-
liefs to depend on the performance evaluation, but not participant
gender. Furthermore, PROCESS Model 68 was used; the obtained
data were treated as the population; and 10,000 bootstrap samples
were drawn (with replacement) to produce 95% bias-corrected
confidence intervals (BC Cls).

The results of thisanalysis are displayed in Table 1 (see Parade,
Leerkes, & Blankson, 2010, for asimilar approach). As previously
described, the gender inquiry manipulation significantly influ-
enced certainty for women who evaluated their performance as
poor. In turn, higher levels of certainty among these women
significantly predicted decreased beliefsin one’s math ability. This
indirect effect of the gender inquiry manipulation was found to be
significant (i.e., 95% BC CI did not include 0). Very different
patterns emerged among the other groups of participants. For men
who viewed their performance as poor, higher evaluative certainty
predicted lower math ability beliefs. On the other hand, greater
certainty tended to predict enhanced ability beliefs for both women
and men who rated their test performance as strong. However, for
each of these three groups, differences in evaluative certainty did
not mediate the relation between the gender inquiry manipulation
and math ability beliefs (i.e., 95% BC Cls for the indirect effects
included 0).

Discussion

Study 1 provided initial evidence that negative stereotypes ac-
tivated after math performance can validate perceptions and, in
turn, may negatively affect beliefs about one's math ability. In
particular, the findings suggest that this effect can occur when a
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Table 1

Results of Bootstrapping Moderated Mediation Analyses in Study 1

CLARK, THIEM, BARDEN, STUART, AND EVANS

Gender inquiry
manipulation —

Evaluative certainty —

Estimated indirect

Evaluative certainty Math ability beliefs effect
Variable B SE B SE B SE 95% BC CI

Women

Poor perceived performance 0.865" 375 —0.308""" .074 -0.277 132 [-0.6051, —0.0717]

Strong perceived performance —0.477 .516 0.282" 104 -0.133 142 [—0.4722, 0.1055]
Men

Poor perceived performance 0.033 .357 —0.308"" .074 —0.011 123 [—0.2600, 0.2378]

Strong perceived performance 0.626 A75 0.282™" 104 0.174 .138 [—0.0405, 0.5181]

Note.

"p< .05 "p<.0lL "p<.001.

negative stereotype converges with the valence of performance-
related perceptions. Women who viewed their performance as poor
were more certain of this evaluation when they reported their
gender after the test compared with when they did not. However,
this manipulation had no effect on men who thought they per-
formed poorly or among participants who believed they did well
on the test, regardless of their gender.

It is important to note that these differences in evauative cer-
tainty emerged without any differences in the valence of partici-
pants’ ratings of performance. As previously described, responses
on the index of scaled (11-point) perceived performance percep-
tions did not differ as a function of gender, condition, or any
interaction that included these factors. Taken together, this pro-
vides further support that postperformance stereotype accessibility
can primarily serve to reinforce or validate—rather than polarize
or change—existing performance evaluations.

Study 2

Study 2 was designed to extend the previous findings in some
key directions. In particular, this investigation used a different
manipulation of stereotype accessibility. Also, along with effects
on ability beliefs, two other potential consequences of stereotype
validation were examined—Iowered expectations for future per-
formance and reduced interest in math-related careers. Lastly, to
focus on the negative impact of stereotype validation regarding
math, only female participants were recruited.

Method

Participants and design. One hundred forty-seven female
undergraduates at a large Midwestern U.S. University participated
and received partial course credit. Similar to Study 1, approxi-
mately 80% of participants (121 of 147) were White. The study
represented a 2 (performance eval uation: poor, strong) X 2 (gender
stereotype information: absent, present) between-participants de-
sign.

Procedure and materials. The procedure was identical to
Study 1, with the following exceptions. The accessibility of gender
stereotypes after the test was varied using a manipulation that was
modified from past research (see Spencer et a., 1999). In partic-
ular, participants in the gender stereotype-present condition read
the following:

Bold indicates reliable indirect effect, where bias-corrected confidence interval (BC Cl) does not include zero.

As you may know, some past research indicates that men and women
perform differently on tests of mathematical ability. However, we are
still researching to determine which mental processes affect this
gender difference in performance. The research you are participating
inisamed at a better understanding of this.

Participants in the gender stereotype-absent condition received
no information. The dependent measures also differed somewhat
from Study 1. First, the two 11-point perceived performance
measures were given immediately before, rather than after, the
evaluative certainty items. Also, participants reported their expec-
tations for future performance and interest in math-related careers.

Dependent measures. |dentical scaled measures of evaluative
certainty (« = .95), perceived performance (« = .93), and ability
beliefs (o« = .93) from Study 1 were used. In addition, participants
responded to 11-point scales corresponding to future performance
(e = .96) and career interests (a = .93). Expectations for future
performance were assessed on the following items: “Imagine tak-
ing asimilar math test in the future. | predict that my performance
would be”: (1 = very poor to 11 = very strong) and “. . . How well
do you think you would perform?’ (1 = would perform very
poorly to 11 = would perform very well). The career interest
measures were “1 am interested in pursuing a career that requires
strong math skills” (1 = strongly disagreeto 11 = strongly agree);
“1 am NOT interested in pursuing a career that requires strong
math skills” (1 = strongly disagree to 11 = strongly agree;
reverse-scored); “| am interested in pursuing a career that relies
more on writing and verbal skills rather than math skills” (1 =
strongly disagree to 11 = strongly agree; reverse-scored); and “I
am interested in pursuing a career that relies more on math skills
rather than writing and verbal skills’ (1 = strongly disagree to
11 = strongly agree).

Results

Per ceived math performance. Asin Study 1, approximately
two thirds of participants rated their performance as “poor” and
one third reported “strong” performance on the dichotomous per-
formance evauation item. A 2 (performance evaluation: poor,
strong) X 2 (gender stereotype information: absent, present)
between-participants ANOVA was conducted on the index of
responses to the two 11-point perceived performance scales. A

main effect of the dichotomous performance evaluation (Moo, =
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4.32[SD = 1.53] VS. Mgyong = 742 [SD = 1.22]) was found, F(1,
143) = 150.45, p < .001, r = .72. No other effects emerged (ps >
.33).

Actual math performance. A two-way ANOVA on the num-
ber of correct answers showed a main effect of the dichotomous
perceived performance classification (Mo, = 2.89 [SD = 2.09]
VS. Mgrong = 5.37 [SD = 2.69]), F(1, 143) = 36.82, p < .00L, 1 =
.45. No other effects were found (ps > .18).

Evaluative certainty. A two-way ANCOVA was performed
that controlled for actual performance on the math test (M = 3.71,
D = 2.58). The hypothesized Performance Evaluation X Gender
Stereotype interaction was found, F(1, 142) = 6.28, p = .013,r =
.21 (see Figure 2). Participants who viewed their performance to
be poor were more certain of this evaluation when the gender
stereotype information was present (adjusted M = 7.99, SE = .27)
rather than absent (adjusted M = 6.57, SE = .28), F(1, 142) =
13.33, p < .001, r = .29. Conversely, certainty did not differ as a
function of the stereotype manipulation among participants who
evauated their performance as strong (adjusted M, eeery = 6.92
[SE = .40] vs. adjusted Mooy = 7.26 [SE = .40]), F < 1. In
addition to the two-way interaction, the main effect of actual math
performance tended to influence certainty, F(1, 142) = 3.68, p =
.057 (al remaining ps > .14).

Direct and indirect effects on math-related beliefs
and interests.

Math ability beliefs. An ANCOVA conducted on the ability
beliefs composite showed effects that were consistent with those
found on evaluative certainty. For participants who perceived poor
performance, ability beliefs were significantly lower when the
gender stereotype was activated after the test (adjusted M = 5.17,
SE = .30) compared with when it was not (adjusted M = 6.11,
SE = .31), F(1, 142) = 5.05, p = .026, r = .19. However, the
condition had no effect for those who viewed their performance as
strong (adjusted Myesene = 7.79 [SE = .44] vs. adjusted M ooy =
7.69 [SE = 44], F < 1), Performance Evauation X Gender
Stereotype, F(1, 142) = 2.02, p = .158. A main effect of partic-
ipants performance evaluation was significant, F(1, 142) = 26.20,
p < .001, r = .39, and the covariate of actual math performance
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Figure2. Adjusted mean evaluative certainty in Study 2 as a function of
participants' performance evaluation and the gender stereotype manipula-
tion (controlling for actual performance on the math test).

537

carried amarginal influence, F(1, 142) = 3.77, p = .054. Themain
effect of the stereotype manipulation did not approach significance
(p = .251).

Asin Study 1, PROCESS (Hayes, 2014) was used to test the
indirect effect of evaluative certainty on ability beliefs, career
interests, and future performance estimates (while controlling for
actual math test performance). Moreover, the utilized model
(PROCESS Model 58) alowed for the influence of the stereotype
manipulation on certainty and each math-relevant outcome to
depend on participants performance evaluation (poor or strong
perceived performance). The results are displayed in Table 2. With
regard to math ability beliefs, findings were consistent with pre-
dictions and the results of Study 1. For women who rated their test
performance as poor, the stereotype manipulation had a significant
effect on their evaluative certainty and these differences were a
significant predictor of decreased beliefs about one’'s math ability.
Moreover, this indirect effect of the stereotype manipulation was
found to be significant. Conversely, for women who believed they
had performed well on the test, evauative certainty predicted
higher ability beliefs. However, the stereotype manipulation did
not have an indirect effect.

Math career interests. The pattern found on the index of
career interests tended to converge with those found on certainty
and ability beliefs. For participants who evaluated their perfor-
mance as poor, an ANCOVA showed that career interests tended
to be lower when the gender stereotype was present after the test
(adjusted M = 3.45, SE = .40) compared with absent (adjusted
M = 4.28, SE = .41). However, this difference was not significant,
F(1, 142) = 2.08, p = .151. For participants who perceived strong
performance, no influence of the manipulation was observed (ad-
justed M eeere = 5.96 [SE = .59 vs. adjusted Mooy = 5.71
[SE = .59], F < 1), Performance Evaluation X Gender Stereotype,
F(1, 142) = 1.23, p = .269. A main effect of the performance
evaluation was also found, F(1, 142) = 12.94, p < .001, r = .29,
however all remaining effects were nonsignificant (ps > .54).

In addition to these influences, the stereotype manipulation was
found to carry an indirect effect on career interests anong women
who believed they had performed poorly (see Table 2). For these
participants, enhanced certainty as a function of the stereotype
manipulation was a marginaly significant predictor of lowered
interest in math-related careers. Overall, however, this indirect
effect was statistically reliable. On the other hand, for women who
viewed their performance as strong, higher evaluative certainty
predicted greater career interest— but the stereotype manipulation
did not have an indirect effect.

Future performance expectations. An ANCOVA conducted
on future performance estimates showed a significant main effect
of participants’ performance evauation (adjusted M, = 5.91
[SE = .20] vs. adjusted My ong = 8.22 [SE = .29]), F(1, 142) =
3045, p < .001, r = .42. Also, a main effect of the actua
performance covariate was found, F(1, 142) = 5.65, p = .019,r =
.20. However, no additional effects emerged (ps > .76).

Bootstrapping analyses showed patterns of results that were
consistent with those found on math ability beliefs and career

3 The predicted Performance Evaluation X Gender Stereotype interac-
tion also emerged from an ANOVA when actual performance was not
controlled, F(1, 143) = 5.23, p = .024, r = .19.
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Table 2

Results of Bootstrapping Moderated Mediation Analyses in Study 2

CLARK, THIEM, BARDEN, STUART, AND EVANS

Gender stereotype

Evaluative certainty —

manipulation — Math-relevant Estimated indirect
Evaluative certainty outcomes effect
Varigble B SE S B S 95% BC Cl

Math ability beliefs

Poor perceived performance 1.334 .384 —0.529"" .096 —0.695 .239 [—1.2672, —0.3002]

Strong perceived performance —0.345 .548 0.376" .149 —0.129 .201 [—0.5270, 0.2718]
Math career interests

Poor perceived performance 1.334 .384 —0.254" .138 -0.314 .206 [—0.8479, —0.0075]

Strong perceived performance —0.345 .548 0.478" 214 —0.163 .282 [—0.9132, 0.2562]
Future performance expectations

Poor perceived performance 1.334 .384 —0.489"" .083 —0.693 .233 [—1.2408, —0.3034]

Strong perceived performance —0.345 .548 0.400™" .130 —0.141 227 [—0.6524, 0.2384]

Note. Bold indicates reliable indirect effect, where bias-corrected confidence interval (BC Cl) does not include zero.

tp<.10. “p<.05 *p<.0L **p<.00L

interests (see Table 2). In particular, anong women who rated their
test performance as poor, the manipulation was found to have a
significant indirect effect on expectations through differences in
evaluative certainty. However, no evidence of mediation was
found for women who believed they had performed well on the
math test.

Discussion

The results of Study 2 offered further evidence that postperfor-
mance activation of stereotypes can validate perceptions. Consis-
tent with the results of Study 1, women who evaluated their
performance as poor were more certain of this view when the
gender stereotype about math was made salient compared with
when it was not. In turn, this validation triggered by stereotypes
predicted decreased math-related ability beliefs, career interests,
and expectations about their performance in the future. Con-
versely, no effects of the stereotype manipulation were found
among women who evaluated their test performance as strong.

Study 3

Building upon the previous studies, the aim of Study 3 was to
examine stereotype validation in the context of race and intellec-
tual performance. Prior research has demonstrated that stereotypic
beliefs of Asians tend to be associated with high competence,
whereas stereotypes of Blacks correspond to relatively low com-
petence (Fiske, Cuddy, Glick, & Xu, 2002). In particular, these
stereotypes have been shown to emerge in academic performance
contexts and are held by students of different races—including
Black student respondents in previous research (Kao, 2000). For
example, in contexts that emphasi ze science, technology, engineer-
ing, and math (i.e., STEM), Barden, Maddux, Petty, and Brewer
(2004) found more favorable performance stereotypes for Asians
compared with Blacks on both automatic and controlled measures.
However, this racial difference did not emerge in non-STEM
contexts. Thus, differential academic performance stereotypes for
Asians versus Blacks in STEM disciplines provide a clear oppor-
tunity to establish the generality of stereotype validation phenom-
ena

Method

Participants and design. One hundred fifty participants at a
large Historically Black University in the Eastern United States
participated and received partial course credit. A total of 30 par-
ticipants were dropped because they did not self-identify as Afri-
can American. Furthermore, a funnel debriefing assessed whether
participants believed their scores were being compared with other
test takers and to indicate the comparison test takers' race. Partic-
ipants who indicated disbelief in the former or could not accurately
report the latter were removed from the sample. As aresult of the
procedures, the final sample included atotal of 99 participants (73
women and 26 men). The study represented a 2 (performance
evaluation: poor, strong) X 2 (racial stereotype information: ab-
sent, present) between-participants design.

Procedure and materials. The procedure paralleled Study 2,
with the following exceptions. Between one and five participants
arrived for each session and were greeted by a Black experimenter.
Participants completed the study in one of five visualy isolated
cubicles within a larger room. Following the same problem-
solving instructions used in Studies 1 and 2, participants completed
a set of 12 challenging math questions taken from GRE practice
tests. With the exception of one item, these questions were differ-
ent from those used in Studies 1 and 2. Some early pretesting at the
same ingtitution as the current study suggested that the test mate-
rials used in Studies 1 and 2 would be perceived as exceptionally
difficult—with a very small number of participants likely to eval-
uate their test performance as strong. Therefore, in an effort to
achieve more balance in performance evaluations, we used a set of
test questions that was somewhat less difficult (approximately
70% accuracy from past examinees, see Educational Testing Ser-
vice, 1998) than the test used in the previous studies.

After the test and the dichotomous measure of perceived per-
formance, participants received information that was designed to
manipulate the accessibility of race stereotypes. In the stereotype-
present condition, participants were told the following (adapted
from a manipulation used by Aronson et al., 1999):

As you may know, at many schools Asian students outhumber Black
students in math majors and majors with math as a prerequisite, and
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there seems to be a growing gap in academic performance between
these groups. A good deal of research indicates that Asians consis-
tently score higher than Blacks on standardized tests of math ability.

Following this information, participants viewed a screen that
listed the names of several supposed participants and were told that
their performance on the math questions would be compared with
that of Asian participants. The fictitious names that appeared on
the screen were created to represent a mix of presumably Black
and Asian students.

Conversely, participants in the stereotype-absent condition re-
ceived the following information: “As you may know, some past
research indicates that certain groups of students perform differ-
ently on tests of mathematical ability. However, we are till
researching to determine which mental processes affect these dif-
ferences in performance.”

Then, these participants were given a list of names of presum-
ably Black students only and were told their performance would be
compared with other Black participants in the study.

Dependent measures. The dependent measures were identi-
cal to those used in Study 2. Furthermore, separate indices of
evaluative certainty (a = .86), perceived performance (o« = .94),
ability beliefs (a = .90), future performance (o« = .99), and
career interests (o = .86) were created by averaging responses
on the pertinent items. The one exception was that the 11-point
scaled measures of perceived performance were completed di-
rectly after, rather than before the measures of evaluative cer-
tainty (asin Study 1).

Results

Perceived math performance. Approximately two thirds of
the participants rated their performance as “poor” and one third
reported “strong” performance on the dichotomous performance
evaluation item—as in Studies 1 and 2. On the 11-point index of
perceived performance, a 2 (performance evauation: poor,
strong) X 2 (racia stereotype information: absent, present)
between-participants ANOVA revealed a main effect of the di-
chotomous performance evaluation (Mo, = 4.77 [SD = 2.03] vs.
Mgrong = 8:14[SD = 1.92]), F(1, 95) = 121.34, p < .001, 1 = .75.
No additional effects emerged (ps > .19).

Actual math performance. A two-way ANOVA on the num-
ber of correct answers showed a main effect of the dichotomous
perceived performance classification (Moo, = 4.77 [SD = 2.03]
VS. Mgyong = 8.14 [SD = 1.92]), F(1, 95) = 57.47, p < .00L, 1 =
.61. No other effects were found (ps > .20).

Evaluative certainty. To control for actual performance on
the math test, the remainder of the analyses were conducted using
a 2 (performance evaluation: poor, strong) X 2 (racia stereotype
information: absent, present) between-participants ANCOVA. The
remainder of the results were evaluated at the mean for actual
performance, (M = 5.76, SD = 2.52). The predicted Performance
Evaluation X Racial Stereotype interaction was found, F(1, 94) =
4,57, p = .035, r = .22 (see Figure 3).” For participants who rated
their performance as poor, evaluative certainty was higher when
theracial stereotype information was present, (adjusted M = 8.01,
SE = .38) rather than absent (adjusted M = 5.97, SE = .38), F(1,
94) = 13.30, p < .001, r = .35. However, for participants who
viewed their performance as strong, certainty did not differ as a
function of the stereotype manipulation (adjusted M, ecene = 8.42
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Figure 3. Adjusted mean evaluative certainty in Study 3 as a function of
participants performance evaluation and the racial stereotype manipula-
tion (controlling for actual performance on the math test).

[SE = .65] vs. adjusted M,y = 845 [SE = .61]), F < 1. Main
effects of participants performance evauation, F(1, 94) = 5.68,
p = .019, and the stereotype manipulation, F(1, 94) = 4.43,p =
.038, were also found, but there was no effect of the covariate of
actual math performance on certainty, F < 1. The results of a
three-way ANCOVA that included participant gender as a factor
found no significant main effect of or interactions with gender
(ps > .22).

Direct and indirect effects on math-related beliefs and in-
terests.

Math ability beliefs. The results of an ANCOVA reveded a
pattern of effects that was consistent with the findings on evalu-
ative certainty. Among participants who rated their performance as
poor, ability beliefs were significantly lower when the racia ste-
reotype information was present (adjusted M = 4.74, SE = .32)
compared with absent (adjusted M = 5.84, SE = .33), F(1, 94) =
6.32, p = .013, r = .25. Conversely, this manipulation did not
influence the ability beliefs of participants who perceived their
performance as strong (Mpesent = 6.57 [SE = .55] VS, Mpeery =
7.01[SE = .52], F < 1). However, no Performance Evaluation X
Racial Stereotype interaction was observed (F < 1). The main
effect of participants performance evaluation was statistically
significant, F(1, 94) = 8.39, p = .005, r = .29, whereas the main
effect of the stereotype manipulation was marginally significant,
F(1, 94) = 354, p = .063, r = .19. The covariate of actua
performance also predicted ability beliefs, F(1, 94) = 15.97, p <
.001, r = .38.

Potential indirect effects on ability beliefs, career interests, and
expectations of future performance were tested with bootstrapping
procedures that were identical to those used in Study 2. The results
are displayed in Table 3. As previously described, the racia
stereotype manipulation had a significant effect on the evaluative
certainty of participants who viewed their performance as poor, but
not among those who thought they did well on the test. For the

4A two-way ANOVA that did not control actual test performance
showed the predicted Performance Evaluation X Racia Stereotype inter-
action, F(1, 95) = 4.97, p = .028, 1 = .22.
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Table 3

Results of Bootstrapping Moderated Mediation Analyses in Study 3

CLARK, THIEM, BARDEN, STUART, AND EVANS

Racial stereotype

Evaluative certainty —

manipulation — Math-relevant Estimated indirect
Evaluative certainty outcomes effect
Varigble B SE S B S 95% BC Cl

Math ability beliefs

Poor perceived performance 2.040" .525 -0.318" .082 —0.562 .244 [-1.1709, —0.1819]

Strong perceived performance —0.025 .806 0.715"" .209 —0.018 453 [—0.8865, 0.9180]
Math career interests

Poor perceived performance 2.040"" .525 —0.102 124 -0.173 .258 [—0.8400, 0.2247]

Strong perceived performance —0.025 .806 0.718" 317 —0.018 .507 [—1.080, 1.0299]
Future performance expectations

Poor perceived performance 2.040" .525 —0.286"" .094 —0.601 .308 [—1.4318, —0.1471]

Strong perceived performance —0.025 .806 0.335 241 —0.008 .229 [—0.4116, 0.5165]

Note. Bold indicates reliable indirect effect, where bias-corrected confidence interval (BC Cl) does not include zero.

p<.05. "p<.0l "p<.001.

former group, increased certainty elicited by the stereotype ma-
nipulation was found to predict lower math ability beliefs and this
indirect effect was significant. For participants who rated their test
performance as strong, greater certainty in this evaluation pre-
dicted higher ability beliefs. However, no indirect effect of the
racia stereotype manipulation was found.

Math career interests. For participants who rated their per-
formance as poor, mean interest in math-related careers tended to
be lower when the racia stereotype information was present (ad-
justed M = 3.39, SE = .46) rather than absent (adjusted M = 4.10,
SE = .47). However, this difference did not approach statistical
significance, F(1, 94) = 1.34, p = .25, r = .12. Among partici-
pants who evaluated their performance as strong, the stereotype
manipulation had no influence on interests (adjusted M e =
5.34 [SE = .78] vs. adjusted Mooy = 4.72 [SE = .74], F < 1),
and no Performance Evaluation X Racial Stereotype interaction
was observed, F(1, 94) = 1.30, p = .26, r = .12. Findly, a
marginal effect of participants' dichotomous performance evalua-
tion emerged, F(1, 94) = 3.04, p = .08, r = .18, and no main
effect of the stereotype manipulation was found (F < 1). Beyond
these direct influences, higher levels of evaluative certainty pre-
dicted greater interest in math-related careers among participants
who viewed their test performance as strong (see Table 3). How-
ever, the bootstrapping analyses did not reveal any significant
indirect effects of the racial stereotype manipulation on this de-
pendent measure.

Future performance expectations. A two-way ANCOVA
showed a significant main effect of participants performance
evduation (adjusted M., = 6.30 [SE = .25] vs. adjusted
Mgrong = 8.11 [SE = .46]), F(1, 94) = 10.02, p = .002, r = .31.
Also, the covariate of actual performance influenced future per-
formance expectations, F(1, 94) = 16.18, p < .001, r = .38. No
additional effects emerged from this analysis (Fs < 1).

Tests of the potential indirect effect of the racia stereotype
manipulation revealed patterns that were consistent with the pri-
mary hypotheses. As shown in Table 3, enhanced certainty trig-
gered by the manipulation was associated with lowered expecta-
tions regarding future performance for participants who thought
they did poorly on the math test. Moreover, thisindirect effect was
found to be significant. No effects emerged among participants
who evaluated their math test performance as strong.

Discussion

The results of Study 3 established the generality of stereotype
validation to racia stereotypes. As in the previous studies, post-
performance activation of stereotypes validated perceived level of
performance, specifically when the two were congruent. In Study
3, African American participants who perceived their performance
as poor were more certain of this view when a racia stereotype
about math ability was made salient compared with a control
condition. Furthermore, in parallel to the Study 2 findings, this
enhanced certainty evoked by the stereotype manipulation pre-
dicted diminished beliefs about one's math abilities and lowered
expectations for future performance. A very different pattern
emerged for African American participants who believed they had
performed well on the math test. Consistent with hypotheses about
a lack of convergence between perceived performance and a
stereotype, the stereotype manipulation carried no influence on
evaluative certainty or the assessed math-relevant outcomes.

Study 4

A large body of research has shown that strong evaluations
persist longer over time, are more resistant to change, and more
effectively guide behavior relative to evaluations that are weak (for
a review, see Petty & Krosnick, 1995). Although many factors
have been shown to contribute to evaluative strength, perceptions
of certainty are one of the most widely researched properties. As
previously discussed, a great deal of thisinquiry has directly dealt
with the link between certainty and future behavior. For instance,
across a number of studies, findings have shown that evaluations
held with greater certainty are more likely to guide future behavior
(eg., Barden & Petty, 2008; Berger & Mitchell, 1989; Bizer,
Tormala, Rucker, & Petty, 2006; Fazio & Zanna, 1978; Tormala&
Petty, 2002).

The findings of Studies 1-3 are consistent with this established
certainty—behavior association—wherein greater certainty in poor
performance was found to predict lower math-related beliefs
among both female and African American participants. With this
in mind, it is plausible that stereotype validation in these contexts
may also carry critical implications for the types of math-relevant
information a person might choose to seek out. In Study 4, after a
math test and a manipulation of stereotype accessibility, female
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participants had the choice to read descriptions of courses that
were supposedly being considered for the course catalog at their
university. This set of courses featured several that were math
oriented, including titles corresponding to advanced math and
related career pursuits. Consistent with decreases in beliefs and
interests found in Studies 1-3, we predicted that stereotype vali-
dation would be associated with a decreased likelihood for female
participants to choose to read course descriptions associated with
high-level math skills.

Method

Participants and design. Seventy-eight female undergradu-
ates at a large Midwestern U.S. University participated in ex-
change for partial course credit. Asin Studies 1 and 2, over 80%
of the participants were White (66 of 78). Participants were ran-
domly assigned to a condition where the gender stereotype about
math either was (gender stereotype present) or was not (gender
stereotype absent) made salient after completing a set of math
problems.

Procedure, materials, and measures. The procedure was
similar to those used in Studies 1-3, with afew key changes. The
previous studies offer convergent support that validation can
emerge primarily when stigmatized group members believe they
have performed poorly rather than well on a math test. With thisin
mind, in the current study we attempted to further limit the
likelihood of participants having positive views of their perfor-
mance. All participants completed a test that was even more
difficult than those used in the previous studies. In a prior pretest,
this new set of 12 GRE-math questions €licited negative perfor-
mance evaluations from a very large majority of participants. ®

After these math problems and the dichotomous measure of
performance evaluation used in the previous studies, the salience
of gender stereotypes was varied using a manipulation adapted
from previous research (Rydell et al., 2009; see also Aronson et al .,
1999). Participants in the gender-stereotype-present condition read
the following information:

As you may know, at many schools male students outnumber female
students in math majors and majors with math as a prerequisite, and
there seems to be a growing gap in academic performance between
these groups. A good deal of research indicates that males consistently
score higher than females on standardized tests of math ability. But
thus far, there is not a good explanation for this. The research you are
participating in is aimed at a better understanding of these differences.

Participants in the gender-stereotype-absent condition received
no information. Following this manipulation, participants com-
pleted the four performance-specific evaluative certainty measures
used in the previous studies (e.g., “How certain are you that your
performance on the test was poor?’ [1 = not at all certainto 11 =
very certain)).

Subsequently, participants completed a selective exposure task
that was designed to assess their interest in math-related academic
and career pursuits (procedures modified from those used by
Sawicki et al., 2013). Participants were provided with alist of 10
titles for new courses that were supposedly under consideration for
their university course catalog. They were given a maximum of 2
min to click on any of the titles and read a corresponding brief
course description that would appear after each selection. Of these
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fictitious courses, five were math oriented. Specificaly, two
courses corresponded to advanced math (e.g., “Advanced Methods
in Applied Mathematics”), another focused on intermediate skills
(i.e., “Intermediate Trigonometry”), one title targeted rudimentary
math (i.e., “Improving Basic Math Skills"), and one course was
dedicated to career pursuits (i.e., “Survey of Math-Related Ca
reers’). The five remaining courses presumably elicited an expec-
tation of less math-related content. In particular, three courses
were designed to target verbal and writing abilities (e.g., “Rhetoric
and Communication”), one class was geared toward study skills
(i.e., “Improving General Study Skills and Habits"), and one title
focused on human relations careers (i.e., “Survey of Careers in
Human Relations’). The courses that participants chose to learn
more about were recorded by the computer. Lastly, at any point
during the time allotted for this task, participants could click on an
icon labeled “1 don’t want to read any more” to advance toward the
remainder of the study.

Results

Perceived math performance. Consistent with the pretest
findings (see Footnote 5), 69 out of 78 participants (approximately
90%) rated their performance as “poor” on the dichotomous per-
formance evaluation item. Given the very small number of partic-
ipants who rated their performance as “strong,” this dichotomous
performance evaluation was not used as a between-participants
factor unlike the previous studies. Furthermore, data from the 9
participants who rated their performance as “strong” were ex-
cluded from all subsequent analyses.

Actual math performance. A one-way ANOVA on the
number of correct answers showed no difference as a function
of the stereotype manipulation (M, eseny = 2.57 [SD = 1.88] vs.
Mapsent = 2.29 [SD = 1.59]), F < 1.

Evaluative certainty. Responsesto the four measures of eval-
uative certainty (« = .96) were averaged to form a single com-
posite. An ANCOVA that controlled for actual math performance
(M = 2.43, SD = 1.74) was conducted. The predicted main effect
of the stereotype manipulation emerged from this analysis, F(1,
66) = 8.30, p = .005, r = .33.° Participants reported they were
more certain of their poor performance when the gender stereotype
was made salient after the math test (adjusted M = 8.23, SE = .35)
compared with when it was not (adjusted M = 6.79, SE = .36).
The covariate of actual performance on the math test also had a
significant effect, F(1, 66) = 5.99, p = .017, r = .29.

Direct and indirect effects on exposure to course
descriptions.  Several indices were created to assess partici-
pants' exposure to the various course descriptions. Further-
more, each index was calculated by dividing exposure to a
particular course or set of course descriptions by the total
number of descriptions that a given participant viewed (M =

5 This test included seven items used in Studies 1 and 2 in addition to
five new questions (approximately 50% accuracy from past examinees; see
Educational Testing Service, 1998). In a pretest of these material's, approx-
imately 80% of female participants (24 of 29) rated their performance as
“poor” on the same dichotomous perceived performance measure used in
Studies 1 and 2.

8 The hypothesized main effect of the stereotype manipulation was also
found when actual math performance was not used as a covariate, F(1,
67) = 6.75,p = .012, r = .30.
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4.43, SD = 1.97). Our primary hypothesis was that stereotype
validation should be associated with a decreased likelihood of
self-exposure to high-level math courses. In addition, we be-
lieved that stereotype validation could be linked to increased
selection of course titles that are consistent with stereotypes of
women. In particular, we examined whether increased certainty
in poor performance on math might predict greater exposure
toward the rudimentary math course and courses targeting ver-
bal/writing abilities or related career pursuits.

Primary analyses were conducted on separate indices of
exposure to the math career course, the two advanced math
courses, the rudimentary math course, the human relations careers
course, and the three courses rdlevant to verbal/writing abilities” Firdt,
predictions regarding exposure to the human relations careers course
and the verbal/writing courses were not supported. No direct
effects of the stereotype manipulation and/or indirect effects
through evaluative certainty were found. However, significant
effects did emerge on exposure to the math career course, ad-
vanced math courses, and rudimentary math course. The results of
these analyses are presented in the subsections to follow.

Math career course. Results of a one-way ANCOVA on
exposure to the math career course showed a significant main
effect of the stereotype manipulation, F(1, 66) = 6.27, p =
.015, r = .29. Consistent with predictions, mean exposure to
this course was lower when the gender stereotype was present
(adjusted M = .06, SE = .02) rather than absent (adjusted M =
.13, SE = .02). The covariate of actual performance on the math
test did not have a significant effect (F < 1). As previously
noted, unlike Studies 1-3, our sample only included partici-
pants who believed they had performed poorly on the math test.
With this in mind, the relation between evaluative certainty and
course exposure could not be moderated by participants’ per-
formance evaluation of poor versus strong. Therefore, using
bootstrapping tools employed in the previous studies, analyses
were performed to test the potential (nonmoderated) media-
tional role of evaluative certainty on course exposure (PRO-
CESS Model 4; see Hayes, 2014). The results of these analyses
can be found in Table 4. For the math career course, an analysis
revealed that differences in evaluative certainty elicited by the
stereotype manipulation predicted decreased exposure to this
course description. Furthermore, this hypothesized pattern was
found to be statistically significant.

Advanced math courses. An ANCOVA on the index of
exposure to the two advanced math courses revealed no direct
effect of the stereotype manipulation (adjusted M ecene = -11
[SE = .03] vs. adjusted M peere = 12 [SE = .03]), F < 1.
Actual performance on the math test (i.e., covariate) did not
have a significant effect either, F(1, 66) = 1.97, p = .165.
However, a bootstrapping analysis suggested that exposure to
the advanced math courses may have been guided indirectly
through differences in evaluative certainty. As shown in Table
4, increased certainty as a function of the manipulation was
associated with less exposure to these courses and this indirect
effect was significant.

Rudimentary math course. The stereotype manipulation
tended to have a direct effect on exposure to the basic math
course. An ANCOVA showed that participants tended to select
this course more in the condition where the gender stereotype
was activated (adjusted M = .16, SE = .26) compared with the
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control (adjusted M = .08, SE = .11), F(1, 66) = 2.90, p =
.093. The influence of the actual test performance covariate,
however, did not approach significance, F(1, 66) = 1.02, p =
.316. A subsequent bootstrapping test was conducted to exam-
ine whether the marginal influence of the manipulation on
exposure may have been driven by higher levels of certainty in
poor math performance (see Table 4). Differences in evaluative
certainty triggered by stereotype manipulation tended to predict
greater exposure to the rudimentary course. Although this in-
dividual path was not statistically reliable, the overall pattern of
mediation was found to be significant.

Discussion

Building from the previous investigations, the findings of
Study 4 extended our understanding of postperformance stereo-
type activation in some meaningful directions. In this investi-
gation, evidence of stereotype validation was observed using a
different manipulation of stereotype salience; thereby offering
additional evidence that supports the generality of this phenom-
enon. Furthermore, consistent with research on evaluative cer-
tainty in other domains, the data suggested that stereotype
validation may carry downstream consequences for later behav-
ior. Following the math problems and the stereotype manipu-
lation, participants were given the opportunity to read descrip-
tions of supposed future course offerings at their university.
Analyses of participants’ choices showed patterns that were
consistent with hypothesized effects of stereotype validation. In
particular, increased certainty triggered by stereotype activation
predicted decreased exposure to courses that presumably re-
quired high math aptitude (i.e., advanced math content courses
and a math career course) but greater exposure to information
corresponding to basic math skills.

Study 5

Previous findings suggest that the degree of convergence
between negative stereotypes and one’s perceptions of perfor-
mance may be a critical aspect of stereotype validation effects.
In particular, in Studies 1 and 2, only female participants who
believed they had performed poorly on the math task showed
greater certainty when gender or the gender stereotype were
made salient. By contrast, women who viewed their math
performance as strong and male participants (regardless of their
performance eval uation) showed no evidence of validation from
the later activated stereotype. Similarly, in Study 3, only Afri-
can American participants who believed they had performed
poorly on the math test—and not those who thought they did
well—were influenced by the stereotype manipulation.

It is plausible that other factors could also guide these fit
perceptions and ultimately determine the extent of vulnerability
to stereotype validation. One potential determinant could be a
person’s level of identification with a negatively stereotyped
group. When one’s self-concept is closely, rather than loosely,

7 No specific predictions were posited for exposure to the remaining two
course titles (i.e., “Improving Genera Study Skills and Habits,” and
“Intermediate Trigonometry”). Separate exploratory analyses revealed no
direct or indirect effects on exposure to these courses.
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Gender stereotype
manipulation —

Evaluative certainty —

Estimated indirect

Evaluative certainty Course exposure effect
Variable B SE B SE B SE 95% BC CI
Math career course 1.440 499 —0.019"" .007 —0.028 .016 [—0.0712, —0.0064]
Advanced math courses 1.440™ 499 —0.020" .008 —0.029 .017 [—0.0747, —0.0047]
Rudimentary math course 1.440™ 499 0.019 .012 0.027 .017 [0.0029, 0.0768]

Note. Bold indicates reliable indirect effect, where bias-corrected confidence interval (BC Cl) does not include zero.

“p< .05 "p< 0L

tied to their membership in a stigmatized group, stereotype
accessibility may have more profound effects on evaluations,
beliefs, and behaviors (see Crocker, Major, & Steele, 1998). For
example, in research on stereotype threat, increased gender
identification has been linked to lower math performance for
women when stereotypes were salient prior to a test (e.g.,
Schmader, 2002). One explanation for these and similar effects
on other groups (e.g., Cole, Matheson, & Anisman, 2007)
centers on the idea that an accessible stereotype may be per-
ceived as especially characteristic of the self by highly identi-
fied individuals. Thus, consistent with some prominent ac-
counts of priming (e.g., Wheeler, DeMarree, & Petty, 2007; see
also Wheeler & Petty, 2001), greater assimilation effects on
subsequent behaviors are likely to emerge (cf. Schmader, Johns,
& Forbes, 2008).

Based on this rationale, susceptibility to stereotype validation
may also be influenced by group identification level. In the
context of gender and math performance, individuals who iden-
tify more strongly as female may show more pronounced val-
idation effects because the match or convergence between a
salient negative stereotype and poor performance is facilitated.
Using procedures that most closely paralleled Study 4, Study 5
examined the influence of this potential moderator on evalua-
tive certainty and subsequent choices regarding math-related
course stimuli.

Method

Participantsand design. One-hundred fifty-nine female un-
dergraduates at a large Midwestern U.S. University received
partial course credit for their participation. Over 80% of the
participants were White (134 of 159). Participants were ran-
domly assigned to one of two conditions designed to manipul ate
gender identity salience after completing math problems.

Procedure, materials, and measures. The procedure was
identical to Study 4 except for the following changes. First,
participants had an unlimited amount of time to engage in the
course exposure task. However, as in Study 4, participants
could exit the task at any time. After the math problems, but
before the measures of evaluative certainty, approximately half
of the participants answered questions designed to assess the
degree to which they identified with being female (adapted
from Schmader, 2002; see also Luhtanen & Crocker, 1992).
Each of these questions was paired with a 7-point scale from (1)
strongly disagree to (7) strongly agree. The items read as

follows: “Being a woman is important to my self-image”;
“Being a woman is unimportant to my sense of what kind of
person | am” (reverse-scored); “Being awoman is an important
reflection of who | am”; and “Being a woman has very little to
do with how | feel about myself” (reverse-scored). The remain-
ing half of participants did not answer these questions prior to
measurement of evaluative certainty. Rather, they completed
these items near the conclusion of the study after data from all
of the dependent measures had been collected. This manipula-
tion was used to simultaneously vary the salience of the par-
ticipants’ gender while capturing individual differencesin gen-
der identification. Responses to the four items were reliable
(e« = .72) and were summed to form a composite gender
identification score (M = 20.82, SD = 3.97).

Results

Perceived math performance. Consistent with the findings
of Study 4, 130 out of 159 participants (approximately 80%)
rated their performance as “poor” on the dichotomous perfor-
mance evaluation item. Because of the small number of partic-
ipants who rated their performance as “strong,” responses to
this dichotomous question were not treated as a between-
subjects factor. Moreover, data from the participants who rated
their performance as “strong” were excluded from all subse-
quent analyses (as in Study 4).

Actual math performance. Centered regression analyses
were conducted on the subsequent dependent measures (see Aiken
& West, 1991). In each analysis, centered predictors included the
timing of the gender identification questions (categorical), individ-
ual differences in responses to these items (continuous), and their
interaction. A centered regression performed on the number of
correct answers on the math test (M = 3.19, SD = 1.97) reveded
no significant effects (ps = .27).

Evaluative certainty. An index was created by averaging the
four measures of evaluative certainty (« = .95). A centered re-
gression was conducted that included the previously described
predictors as well as a main effect of actual math performance. In
support of the predictions, a main effect of the manipulation
emerged such that participants were more certain they had per-
formed poorly on the math test when the gender identity questions
were given prior to rather than after the certainty measures, b =
1.18,1(125) = 3.41, p = .001, r = .29. In addition, this main effect
was qualified by the hypothesized Timing Condition X Gender
Identification interaction, b = .17, t(125) = 2.03,p = .044,r =
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.18 (see Figure 4).B At relatively low levels of gender identification
(=1 D), the timing of the gender questions had no significant
influence on evaluative certainty, b = .47, t(125) = .97, p = .337.
However, among participants who were highly identified asfemale
(+1 SD), greater certainty about poor performance was observed
when the gender questions were completed before rather than after
theitems corresponding to evaluative certainty, b = 1.88, t(125) =
382, p<.001, r = .32

Direct and indirect effects on exposure to course
descriptions.  Various indices of exposure to particular courses
or sets of courses (M = 5.45, SD = 2.16) were created using the
same procedures from Study 4. In addition, support for any direct
and/or indirect effects on the independent variables only emerged
on indices of exposure to the math career course and the remedial
math course.

Math career course. A centered regression revealed that ex-
posure to this course tended to differ as a function of a Timing
Condition X Gender Identification interaction, b = —.01,
t(125) = —1.61, p = .110. For participants relatively low in
female identification (—1 SD), no effect of the timing manipula-
tion emerged on exposure, b = —.01, t(125) = —.20, p = .844.
Conversely, at high levels of female identification (+1 SD), ex-
posure to the math career course description was lower when
gender identity was made sdient beforehand, b = -.08,
t(125) = —2.47, p = .015, r = .22. In addition to this key simple
effect, the overall main effect of the timing manipulation,
b = —.05, 1(125) = —1.90, p = .060, and actua performance on
the math test, b = .01, t(125) = 1.81, p = .073, were marginaly
significant. The main effect of gender identification level was
nonsignificant, b = .00, t(125) = —.15, p = .878.

Indirect effects of evaluative certainty on course exposure were
examined using the same general approach as the previous studies.
Asin Study 4, only data from participants who believed they had
performed poorly were analyzed. Thus, in contrast to Studies 1-3,
we did not test for how participants' perceived performance eval-
uation of poor versus strong could serve as a moderator. Rather,
the bootstrapping analyses were conducted to examine the key
Study 5 prediction regarding the moderating role of gender iden-
tification. In particular, the level of gender identification was
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Figure 4. Study 5 predicted values for evaluative certainty as a function
of the timing of the gender questions and individual differences in gender
identification (controlling for actual performance on the math test). Graph
is plotted at +/— 1 SD on the index of gender identification.
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included as a moderator of the path from the timing manipulation
to the proposed mediator of evaluative certainty. However, no
moderation of the path between evaluative certainty and course
exposure was predicted or specified in the analysis (PROCESS
Model 7; see Hayes, 2014).

The results of these bootstrapping analyses are displayed in
Table 5. On exposure to the math career course, results showed
differential patterns that were consistent with hypotheses. In par-
ticular, among women who were relatively low in gender identi-
fication (—1 SD), the timing manipulation had no impact on
evaluative certainty, so there was no indirect effect on exposure to
the math career course. However, for women who reported high
levels of identification with their gender (+1 SD), higher evalua-
tive certainty evoked by the manipulation predicted decreased
exposure and this indirect effect was significant.

Advanced math courses. The results of a centered regression
analysis on exposure to the advanced math courses yielded no
significant direct effects of the predictors (ps > .15). In addition,
as shown in Table 5, bootstrapping analyses did not revea a
significant indirect effect at either relatively low levels (—1 SD) or
high levels (+1 SD) of gender identification.

Rudimentary math course. A main effect of gender identi-
fication level emerged such that greater exposure to the basic math
course was associated with higher levels of female gender identi-
fication, b = .01, t(125) = 2.95, p = .004, r = .26. However, this
influence was qudified by a significant Timing Condition X
Gender Identification interaction, b = .01, t(125) = 249, p =
.014, r = .22. Among participants who were relatively low in
female identification (—1 SD), the timing of the gender questions
had no effect on exposure, b = —.04, t(125) = —1.36, p = .177.
However, when female identification was high (+1 SD), greater
exposure to this basic math course was observed in the condition
where the gender identity questions were completed before—
rather than after—the key measures of evaluative certainty and
course exposure task, b = .06, t(125) = 2.16, p = .033, r = .19.
No other effects were found (ps > .50).

Results of a bootstrapping analysis revealed the predicted
conditional mediation effects on exposure to the rudimentary
math course (see Table 5). For women low in gender identifi-
cation (—1 SD), the timing manipulation did not influence
evaluative certainty; thus, no indirect effect on exposure. How-
ever, among women who were highly identified (+1 SD), a
significant mediational relationship emerged. As hypothesized,
increased evaluative certainty triggered by the timing manipu-
lation predicted greater exposure to the description of the ru-
dimentary math course.

Discussion

The findings of Study 5 suggest that the extent of identification
with a negatively viewed group may be a key moderator of the
effects of stereotype validation. For women who believed they had
performed poorly on the math test, certainty did not differ as a
function of the gender salience manipulation among those with

8 The predicted Timing Condition X Gender Identification interaction
was aso found via a centered regression analysis that did not control for
actual performance on the math test, b = .19, t(126) = 2.17,p = .032,r =
.19.
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Table 5
Results of Bootstrapping Moderated Mediation Analyses in Study 5

Timing

manipulation — Evaluative certainty Estimated indirect

Evaluative certainty — Course exposure effect
Variable B S B SE B S 95% BC ClI

Math career course

Low gender identification (—1 SD) 0.470 487 -0.012" .006 —0.006 .008 [—0.0326, 0.0036]

High gender identification (+1 SD) 1.880""" 492 —0.012" .006 —0.024 .018 [—0.0768, —0.0010]
Advanced math courses

Low gender identification (—1 SD) 0.470 487 —0.006 .006 —0.003 .005 [—0.0225, 0.0027]

High gender identification (+1 SD) 1.880"" 492 —0.006 .006 —0.010 011 [—0.0360, 0.0092]
Rudimentary math course

Low gender identification (—1 SD) 0.470 487 0.013" .005 0.006 .008 [—0.0069, 0.0239]

High gender identification (+1 SD) 1.880""" 492 0.013" .005 0.025 011 [0.0078, 0.0540]

Note. Bold indicates reliable indirect effect, where bias-corrected confidence interval (BC Cl) does not include zero.

“p<.05. "*p<.00L

relatively low identification with their gender. However, for par-
ticipants who reported relatively high female identification, a
different pattern emerged. These women reported feeling more
certain that they had performed poorly on the math test when their
gender was made salient compared with the control. Furthermore,
differences in certainty toward poor performance were found to
hold implications for the types of math-related information partic-
ipants chose to read later in the study. In particular, among women
who were highly identified with their gender, greater certainty as
a function of the manipulation predicted less self-exposure to the
math career class and more exposure to the rudimentary math
course.

One limitation of this study stems from an unexpected effect of
the timing manipulation that was identified through supplementary
analyses. The results of a one-way ANOVA found that gender
identification differed as a function of the timing manipulation,
F(1, 128) = 8.31, p = .005. Higher gender identification was
reported in the condition where participants answered these ques-
tions before (M = 21.85, SD = 3.96) rather than after (M = 19.86,
D = 3.90) the dependent measures. It is unclear how this unex-
pected influence could have contributed to our key findings on
evaluative certainty. If this main effect of the timing manipulation
played a substantial role, then one might expect higher certainty
when the gender identification measures were completed before
rather than after the dependent measures—regardless of individual
differences in gender identity. However, this pattern did not
emerge. As previously discussed, the main effect of the manipu-
lation was qualified by asignificant Timing Condition X Gender
Identification interaction on certainty. On the other hand, be-
cause of correlational aspects of the study, alternative explana-
tions (e.g., those related to a disproportionate amount of highly
identified participants across conditions) cannot be entirely
ruled out. This issue could be addressed in future research that
independently manipulates both group identification and ste-
reotype accessibility.

Study 6

Studies 1-5 provide convergent support that stereotypes can
validate perceptions when made accessible following math perfor-
mance. The aim of Study 6 was to examine whether stereotypes

can play a similar role in a very different performance context.
Many studies have found that women are viewed as more com-
munal, nurturing, and emotionally responsive than men (for re-
views, see, eg., Deaux & LaFrance, 1998; Eagly, Wood, & Diek-
man, 2000). These differences are particularly salient with regard
to child care—wherein women are often believed to have greater
interest in children (Prentice & Carranza, 2002), expected to serve
more as primary caregivers (Hoffman & Kloska, 1995; Kellerman
& Katz, 1978), and thought to possess stronger care-relevant
abilities (Cejlka & Eagly, 1999). Given the predominance of these
beliefs, it stands to reason that making this gender stereotype
accessible could validate negative perceptions related to child care
performance and/or knowledge among men.

In Study 6, male and female participants answered a set of
multiple-choice questions regarding infant care and development.
This quiz was designed to be extremely difficult. Thus, we ex-
pected that participants would produce predominately negative
performance-related reactions and view their performance as poor.
Next, participants received information that was designed to ma-
nipulate the salience of the gender stereotype regarding child care.
As adeparture from the previous studies, no dichotomous measure
was used to categorize participants’ perceived performance. Re-
latedly, al participants also responded to the same measures of
evaluative certainty—atotal of two itemsthat were similar to those
used in previous studies. These changes allowed for atest of our
predictions that was not contingent on the valence of performance
evaluations and made the study shorter and more conducive to
inexpensive online data collection.

For women, poor perceived performance in the domain of child
care—unlike in math contexts— does not converge with the
gender stereotype (women are good at child care). Therefore,
making this stereotype accessible should not influence how certain
female participants are toward perceptions of poor performance.
For men, on the other hand, the gender sterectype (men are bad at
child care) should converge with negative views about their per-
formance on the quiz. Hence, we postulated that making the
stereotype accessible would validate the perceptions produced by
men and this increased certainty would predict lowered beliefs
about their knowledge and ability in this domain.
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Method

Participants and design. Three hundred sixty-six U.S. citi-
zens (223 women and 143 men; M, = 35.01 years, SD = 12.40)
recruited from Amazon Mechanical Turk completed the study in
exchange for $0.50. Over 70% of the participants reported they
were White (261 of 366). Participants were randomly assigned to
a condition in which they did or did not receive gender stereotype
information after completing a quiz on infant knowledge and care.
The study represented a 2 (gender: women, men) X 2 (gender
stereotype information: absent, present) between-participants de-
sign.

Procedure and materials. At the start of the study, partici-
pants were informed that the researchers were interested in exist-
ing knowledge about how to care for infants. Following this
information, participants completed a 10-item multiple-choice quiz
on this topic that was found to yield predominantly negative
evaluations of performance in a preliminary study.® These ques-
tions were adapted from those available on various websites and
covered a range of infant-related issues corresponding to health,
development, or daily care. © Some example questions were:
“How many diapers does the average baby go through in one
year?' (A = 250, B = 2,500, C = 5,500, D = 7.500, or E =
9,500) and “What causes cradle cap?’ (A = Psoriasis, B =
Allergies, C = Dry Skin, D = Alopecia, or E = No one knows for
sure). Participants provided answers to all 10 questions and were
given an unlimited amount of time to do so.

Immediately after the quiz, participants rated their performance
on the following 11-point scale: “Overall, how well do you think
you performed on the infant-care quiz?’ (1 = performed extremely
poorly to 11 = performed extremely well). After this rating,
participants were given information designed to manipulate the
accessibility of gender stereotypes related to knowledge or care of
infants/children. This induction was patterned after manipulations
used in some of the previous studies. In the gender stereotype-
present condition, participants received the following text: “Re-
search suggests that women tend to perform better than men on
tests of infant-care knowledge. The research you are participating
inis amed at a better understanding of this.”

In contrast, participants assigned to the gender stereotype-absent
condition were given this description: “Research suggests that
performance on tests of infant care knowledge tends to vary as
function of some personality variables. The research you are
participating in is aimed at a better understanding of this.”

After this manipulation, participants responded to measures of
evaluative certainty, completed items targeting infant-care knowl-
edge and ability, and answered demographic questions (gender,
race, and age). Finally, participants were debriefed and thanked for
their contributions.

Dependent measures. The two scaled measures of evaluative
certainty were similar to items used in each of the previous studies.
Each measure asked participants to “ Please express how much you
agree with the following statement:” (1 = strongly disagree to
11 = strongly agree) and was followed by (1) “I am certain that |
performed poorly on the quiz” or (2) “I am sure that | performed
poorly on the quiz.” Responses to these questions (« = .94) were
averaged to form an index of evaluative certainty.

Following these measures, participants reported beliefs about
their knowledge and ability with regard to caring for infants. These
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11-point scales were as follows: “Please rate your own infant-care
skillson thefollowing scale” (1 = very weak to 11 = very strong);
“Please rate your own infant-care knowledge on the following
scale’ (1 = very low to 11 = very high); “I believe that | am very
knowledgeable about infant-care” (1 = strongly disagreeto 11 =
strongly agree); and “I believe that | could provide adequate care
for an infant on my own” (1 = strongly disagreeto 11 = strongly
agree). Participants' ratings on each of these items (o = .93) were
averaged to form a single index of infant-care knowledge and
ability beliefs.

Results

Per ceived infant-care performance. A two-way ANOVA on
the 11-point perceived performance scale revealed a significant
main effect of gender, F(1, 362) = 5.64, p = .018, r = .12. Men
rated their performance (M = 4.09, SD = 2.38) more negatively
than women (M = 4.69, SO = 2.45). No additiona effects
emerged (ps > .33).

Actual infant-care performance. Similar to perceived per-
formance, a two-way ANOVA on the number of correct quiz
answers found a main effect of gender, F(1, 362) = 4.91, p =
.027,r = .12. Men performed worse (M = 2.67, SD = 1.30) on
the quiz than women (M = 3.03, SD = 1.51). No other effects
were found (ps > .65).

Evaluative certainty. Analyses revealed that perceived and
actual quiz performance were lower for men relative to women.
Because both were assessed prior to the stereotype manipula-
tion, analyses of the key dependent measures controlled for
these differences (perceived performance M = 4.46, SD = 2.44;
actual performance M = 2.89, SD = 1.44). Results of a two-
way ANCOVA on evaluative certainty are displayed in Figure
5. A main effect of the stereotype manipulation emerged such
that evaluative certainty was higher when the gender stereotype
was made accessible after the quiz, F(1, 360) = 7.07, p = .008,
r = .14. However this effect was qualified by the hypothesized
Gender X Gender Stereotype interaction, F(1, 360) = 4.71,p =
.031, r = .11. ** Consistent with predictions, men reported
greater certainty that they had performed poorly when the
gender stereotype was present (adjusted M = 7.41, SE = .18)
rather than absent (adjusted M = 6.54, SE = .22) after the quiz,
F(1, 360) = 8.97, p = .003, r = .16. In contrast, this stereotype
manipulation had no influence on the evaluative certainty of

° Immediately after completing the same quiz used in Study 6, nearly
75% of Amazon Mechanica Turk participants (331 out of 449) in a
preliminary study rated their performance as “poor” on the same dichoto-
mous perceived performance measure used in Studies 1-5.

1% Questions were adapted from content available on the following
websites:  http://www.parents.com/parents/quiz.jsp?quizld=/template
data/ab/quiz/data/l8L.xml,  http://www.webmd.com/parenting/baby/rm-quiz-
newborn-typica, and http:/Aww.proprofs.com/quiz-school/quizshow.php?itle=
baby-shower-quiz_2& quesnum=1

A two-way ANOVA that did not control for actual or perceived quiz
performance revealed an interaction pattern that was directionally consis-
tent with predictions but not significant, F(1, 362) = 1.31, p = .253. For
men, mean certainty was higher when the gender stereotype was present
(M = 7.66, SD = 2.65) rather than absent (M = 7.06, SD = 2.58).
Conversely, for women, mean certainty was higher when the stereotype
was absent (M = 6.53, SD = 2.78) rather than present (M = 6.42, D =
3.14).


http://www.parents.com/parents/quiz.jsp?quizId
http://www.parents.com/parents/quiz.jsp?quizId
http://www.webmd.com/parenting/baby/rm-quiz-newborn-typical
http://www.webmd.com/parenting/baby/rm-quiz-newborn-typical
http://www.proprofs.com/quiz-school/quizshow.php?title
http://www.proprofs.com/quiz-school/quizshow.php?title
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Figure5. Adjusted mean evaluative certainty in Study 6 as a function of
participant gender and the gender stereotype manipulation (controlling for
actual and perceived performance on the infant-care test).

women (adjusted My eeere = 6.75 [SE = .16] vs. adjusted
M_psent = 6.66 [SE = .16]), F < 1. In addition to these effects,
amain effect of the perceived performance covariate was found,
F(1, 360) = 677.45, p < .001, r = .81, but no other influences
were significant (ps > .13).

Direct and indirect effects on infant-care beliefs. A two-
way ANCOVA was performed on the composite of infant-care
knowledge and ability beliefs to examine potential direct effects
of the independent variables. This analysis revealed a signifi-
cant main effect of gender, F(1, 360) = 18.80, p < .001, r =
.22. Men reported lower beliefs (adjusted M = 5.62, SE = .18)
than women (adjusted M = 6.63, SE = .14). Also, as with
ratings of evaluative certainty, a main effect of perceived per-
formance was found, F(1, 360) = 203.87, p < .001, r = .60. No
other effects emerged (ps > .13).

The findings of Studies 1-5 suggest that stereotype validation
should hold important consequences for domain-relevant be-
liefs and behaviors. In the current study, men were more certain
that they had performed poorly on the infant-care quiz when the
gender stereotype was made accessible shortly after perfor-
mance. Thisincreased evaluative certainty should, in turn, carry
a negative influence on beliefs about one’s knowledge and
ability regarding infant/child care. On the other hand, the cer-
tainty held by women was not influenced by the stereotype
manipulation. Therefore, stereotype accessibility should not
carry substantial, certainty-mediated implications for the infant-
care—related beliefs possessed by female participants.

As in the previous studies, a bootstrapping analysis was con-
ducted to examine potential indirect effects of the stereotype
manipulation. In particular, the analysis allowed for the influence
of the stereotype manipulation on evaluative certainty to be mod-
erated by the gender of participants. Conversely, the relationship
between evaluative certainty and infant-care beliefs should not
depend on participant gender (as in Study 1); thus, no such
moderation was specified for this path (PROCESS Moddl 7; see
Hayes, 2014). Asdisplayed in Table 6, results of the bootstrapping
analysis were consistent with the predicted conditional mediation
effects. For women in the sample, differences in evaluative cer-
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tainty were not influenced by the stereotype manipulation and did
not play amediational role on infant-care—related beliefs. For men,
on the other hand, a significant indirect effect was found. Specif-
ically, increased certainty as a function of the gender stereotype
manipulation predicted lower beliefs concerning infant-care
knowledge and ability.

Discussion

The findings of Study 6 indicate that stereotype validation has
implications that extend beyond the domain of math performance
and math-related stereotypes. Male participants were more certain
that they had performed poorly on a quiz about infant care when
the gender stereotype was made accessible after performance com-
pared with a control condition. By comparison, the stereotype
manipulation had no influence on the evaluative certainty reported
by female participants. Critically, greater certainty elicited by the
stereotype manipulation predicted diminished beliefs about one's
knowledge and ability in the domain of child care. These results
provide further evidence that stereotype validation occurs primar-
ily when a stereotype converges, rather than contrasts with one’s
performance-related perceptions.

General Discussion

Over the past two decades, questions concerning how accessible
stereotypes can influence performance have become some of the
most widely studied in social psychology. Although hundreds of
published studies have identified targets, various moderators, and
mechanisms associated with effects of stereotype threat, no inves-
tigations to date have identified the potentially negative repercus-
sions of stereotypes activated only after one has finished perform-
ing. Research into these possibilities seems especialy relevant for
standardized testing contexts. In these situations, one of the more
common ways that negative stereotypes may become accessible is
through the use of demographic questions that require test-takers
to report their group affiliations. Based on data from a large field
experiment (Stricker & Ward, 2004), some have advocated that
changing the timing of demographics from before to after test
completion “would be the single most cost-effective action our
country could take” (Danaher & Crandall, 2008, p. 1652) to reduce
group-based performance gaps in some test settings. Although this
approach may hold promise for reducing stereotype threat, it could
facilitate another kind of bias that could carry negative conse-
quences.

Building from recent research on metacognition (see Brifiol &
Petty, 2009; Clark et al., 2009), the present studies suggest that
stereotypes can validate perceptions when activated after perfor-
mance. In the current research, participants completed a challeng-
ing intellectual task and rated their perceived performance. Fol-
lowing this evaluation, the accessibility of group stereotypes was
manipulated and participants then completed measures of evalua-
tive certainty, domain-relevant beliefs, and/or interests. Across six
investigations that used different stereotype manipulations, evi-
dence supports that accessibility of stereotypes increased the de-
gree to which members from different negatively stereotyped
groups were certain they had performed poorly on a task. In
particular, Studies 1, 2, 4, and 5 found increased certainty in poor
math performance for women, whereas Study 3 found parallel
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Table 6

Results of Bootstrapping Moderated Mediation Analyses in Study 6

CLARK, THIEM, BARDEN, STUART, AND EVANS

Gender stereotype
manipulation —
Evaluative certainty

Evaluative certainty —
Infant-care beliefs

Estimated indirect effect

Variable B SE B SE B SE 95% BC CI
Women 0.089 224 -0.178"" .067 —0.016 .044 [—0.1193, 0.0655]
Men 0.875™ .285 -0.178" .067 —0.156 .084 [—0.3770, —0.0359]
Note. Bold indicates reliable indirect effect, where bias-corrected confidence interval (BC Cl) does not include zero.

*p< OL

effects among a sample of African Americans in response to math.
Lastly—as an extension beyond math performance settings—men
in Study 6 reported greater certainty that they performed poorly on
atest of child-care knowledge when gender stereotypes were made
accessible following performance. These validation effects were
found to be contingent on whether one's performance evaluation
(i.e., poor perceived performance) was stereotype-consistent
(Studies 1, 2, and 6) and was observed to be most pronounced
among participants who expressed high levels of identification
with a stigmatized group (Study 5).

Consistent with research in other domains (see Petty &
Krosnick, 1995; Tormala & Rucker, 2007), greater evaluative
certainty—triggered by stereotype activation—was associated
with key downstream consequences for domain-relevant beliefs,
interests, and behaviors. Specifically, greater certainty in poor
performance on a test predicted decreased beliefs about one's
knowledge or ahilities (Studies 1, 2, 3, and 6), lowered expecta
tions for future performance (Studies 2 and 3), and less interest in
domain-relevant career pursuits (Study 2). Finaly, additional ev-
idence suggests that stereotype validation influences the types of
domain-relevant information that an individual chooses to seek out
(Studies 4 and 5).

Limitations, Implications, and Future Directions

In each of the current studies, participants completed a difficult
task that was designed to evoke predominantly negative reactions
and evauations of performance. These steps were taken to create
circumstances that were plausibly best suited to test our primary
predictions about the validating role of negative stereotypes. How-
ever, this approach was not without its limitations. First, although
we attempted to limit the likelihood of stereotype threat (e.g., no
mention of gender or race before a task), the performance data are
consistent with these effects. In particular, men performed better
than women on the math test in Study 1 and women outperformed
men on the infant-care quiz in Study 6. Although the presence of
these effects was not ideal, we also believe that they were largely
unavoidable given one of the primary research aims—to create
performance contexts that would €licit primarily negetive reac-
tions. Previous research on stereotype threat has shown that just
presenting participants with a difficult task can be sufficient to
produce performance differences indicative of stereotype threat
(Spencer et a., 1999). It is important that in the present research,
the key hypothesized effects emerged when controlling for the
gender differences on performance (observed in Studies 1 and 6).
Even with this in mind, however, the effects across each of the

current studies should be considered in light of the possibility that
some degree of stereotype threat was operating prior to and/or
during task performance.

Another drawback of relying on difficult tasks in our studies
was that it limited the likelihood of finding potential effects
when individuals believe they performed well. Future research
could address this by randomly assigning participants to con-
ditions in which they complete either a relatively easy or
difficult task prior to a manipulation of stereotype accessibility.
Ultimately, such procedures could create a context to study
possible validation effects among positively stereotyped indi-
viduals. If convergence between performance perceptions and a
stereotype is critical, then these effects may be most likely
under circumstances that differ relative to those observed in
much of the current research. In particular, greater validation
may occur when positive stereotypes are activated following
strong perceived performance on a task.

Although the conditions that should facilitate positive vali-
dation effects were not thoroughly examined in the present
studies, some data were directionally consistent with these
possibilities. In Study 1—the investigation that best captured
these circumstances—mean certainty among males who be-
lieved they had performed well on the math test tended to be
higher when their gender was made salient compared with a
control condition. However, this difference was not significant
and evaluative certainty did not mediate the relation between
the gender salience manipulation and math ability beliefs. This
weak pattern echoes several past investigations that have ex-
amined males in math performance settings. Specifically, an
accumulation of data from the stereotype threat literature sug-
gests that activation of gender stereotypes may have some
boosting influence on males (Walton & Cohen, 2003), but this
effect may be very difficult to find viaasingleinvestigation and
may only emerge when findings of many studies are aggregated
(for a discussion, see Rydell et al., 2009).

Although evidence linked to males and math stereotypes may be
difficult to obtain, previous research has identified some key ways
in which positive expectancies of other groups can gain influence.
For instance, severa studies have shown that when the ethnic
identity of Asians is activated, subsequent mathematical perfor-
mance can be increased relative to a control condition (e.g., Am-
bady, Shih, Kim, & Pittinsky, 2001; Shih, Ambady, Richeson,
Fujita, & Gray, 2002; Shih, Pittinsky, & Ambady, 1999). When
activated after performance, it is plausible that positive associa-
tions could also validate perceptions. For example, consistent with
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the convergence rationale from the current work, Asians who
believed they performed well on amath task may feel more certain
of this view after stereotypes of their group (e.g., Asians are good
at math) are made salient.

In addition to potential positive effects, future research could
also examine the specific timing conditions under which stereo-
type activation may facilitate validation. Previous research in
persuasion suggests that variables hold the potential for validation
predominantly when they are encountered after rather than before
people produce primary thoughts about a stimulus. For example,
Tormala et a. (2007) found that when the credibility of commu-
nicator was varied prior to receipt of a message, it affected the
valence of participants' reactions toward the persuasive appea —
but not their certainty. However, when source credibility was
learned only after the message, it carried a substantial influence on
how certain participants were toward their message-relevant
thoughts. Data from the current research are suggestive of asimilar
timing effect of stereotypes. As previously discussed, results on
actual test performance (particularly, Studies 1 and 6) were con-
sistent with some degree of stereotype activation prior to or during
task performance—regardless of whether stereotypes were exper-
imentally made accessible afterward or not. Yet, differences in
evaluative certainty still emerged as a function of this manipula-
tion and no group differences were found between some key
conditions. For example, in Study 6, the certainty of men and
women did not differ in the stereotype-absent condition. However,
the gender effect on performance is consistent with the possibility
that stereotypes were accessible during the infant-care quiz. There-
fore, similar to past findings in persuasion contexts (e.g., Tormala
et al., 2007), this suggests that potential validation might be low in
cases where stereotypes become accessible prior to completion of
atask.

Although the support for stereotype accessibility influencing
evaluative certainty is consistent across the current studies, thereis
considerably less evidence for stereotypes having direct effects on
the various domain-relevant outcomes. Aside from a few excep-
tions, the typical pattern was that the stereotype manipulation had
robust indirect effects on key outcomes—through evaluative cer-
tainty—without the presence of strong direct (total) influences on
these dependent variables. As discussed by Rucker et al. (2011),
there are several factors that could contribute to this genera type
of mediation pattern. These include (but are not limited to) issues
corresponding to measurement precision, having a moderate sam-
ple size, and the presence of an unmeasured suppressor variable.
Of these explanations, measurement precision seems an unlikely
issue considering that the statistical reliability of our measures was
generally high and does not vary greatly between the mediating
and dependent variables. A more tenable possibility is that some
unaccounted for variable(s) could have suppressed the total direct
effect between the independent and dependent variables (see
MacKinnon, Krull, & Lockwood, 2000; Rucker et al., 2011).
Future research could shed light on why this general ambiguity
emerged in our findings by providing a more direct examination of
these and other possible determinants.

Across the social psychological literature, most accumulated
support for the various ways that stereotypes can gain influence
has come from studies that activated stereotypes before or
during atask (e.g., evaluating the attributes of another person).
Although this procedure mirrors what often happens in every-
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day situations, there are many circumstances in which stereo-
types might only become activated after the fact. Consider
various electronic, media, or social networking forms of com-
munication where important category information (e.g., race,
age, and/or gender) may be obscure. Within these contexts, an
individual may often produce many perceptions and form a
solidified evaluation of a stimulus person before group stereo-
types become salient. However, there is little empirical evi-
dence concerning what happens when stereotype activation
finally occurs. Therefore, the present studies should hold many
implications and create several avenues for future inquiry that
extend within and beyond the context of the reported research.

One notable direction for future endeavors should concern
performance stereotypes of groups not examined in the current
research. In addition to African Americans (e.g., Steele &
Aronson, 1995) and women in math (e.g., Spencer et al., 1999),
research has identified many different groups for which activa-
tion of negative stereotypes can inhibit later intellectual perfor-
mance, including Latinos (Gonzales, Blanton, & Williams,
2002), low-SES individuals (Croizet & Claire, 1998), and U.S.
Southerners (Clark, Eno, & Guadagno, 2011). It stands to
reason that negative stereotypes activated after performance
could impact members of these groups in ways that are similar
to those found in the present research.

Future work could also examine interventions to reduce the
likelihood of stereotype validation. These could include explicit
postperformance efforts to reframe a previous task as being free of
group differences (e.g., Spencer et a., 1999), undermining the
perceived diagnosticity of atest (e.g., Steele & Aronson, 1995), or
giving negatively stereotyped individuals an opportunity to affirm
their own self-worth (e.g., Cohen, Garcia, Apfel, & Master, 2006;
Martens et al., 2006). One additional strategy may hold especially
practical implications for standardized testing. Prior research sug-
gests that activation of positive self-relevant stereotypes can serve
to counteract effects of negative associations (Rydell et al., 2009;
Shih et al., 1999). For example, Rydell et d. (2009) found that
stereotype threat effects were attenuated when participants female
identity and their identity as a college student were both activated via
demographic questions prior to taking a math test. These researchers
reasoned that the presence of the accessible postive stereotype of
being a college student (i.e., college students are good a meath)
allowed women to rely on this identity to promote a positive sdlf-
view. It is plausible that such activation could also have a profound
effect on stereotype validation. In these cases, activation of both a
negative (e.g., female) and a positive (e.g., college student) iden-
tity should make perceptions of poor performance less stereotype-
consistent than when only a negative identity is salient. Thus, the
likelihood of high certainty in negative performance-related per-
ceptions and the associated downstream ramifications should be
reduced.

Beyond academic contexts, the reported findings should aso
have implications for other performance domains. Past investiga-
tions have shown that negative stereotypes can guide performance
in a variety of contexts, including business negotiations (Kray,
Galinsky, & Thompson, 2002), athletics (Stone, 2002), and auto-
mobile driving (Yeung & von Hippel, 2008). As with other effects
of stereotype threat, performance in these studies was inhibited
when negative stereotypes were accessible prior to performance.
However, when activated after performance, negative stereotypes
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could serve to validate perceptions and, in turn, influence relevant
beliefs and behaviors.

Conclusion

Across six studies, the current research demonstrated that self-
relevant, negative stereotypes can have adverse effects when ac-
tivated after intellectual performance. Specifically, for women in
math (Studies 1, 2, 4, and 5), African Americansin math (Study 3),
and men with regard to child-care performance (Study 6), the
activation of negative group stereotypes may evoke greater cer-
tainty that one has performed poorly on a previous task. In turn,
these validating effects of stereotypes were found to hold ramifi-
cations for beliefs (Studies 1, 2, 3, and 6), interests (Study 2), and
behaviors (Studies 4 and 5) corresponding to the relevant perfor-
mance domain. It is our hope that this research fuels future inquiry
into stereotype influences on self-perceptions, beliefs, and behav-
iors.
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