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Women in quantitative fields risk being personally reduced to
negative stereotypes that allege a sex-based math inability. This
situational predicament, termed stereotype threat, can under-
mine women’s performance and aspirations in all quantitative
domains. Gender-stereotypic television commercials were
employed in three studies to elicit the female stereotype among
both men and women. Study 1 revealed that only women for
whom the activated stereotype was self-relevant underperformed
on a subsequent math test. Exposure to the stereotypic commer-
cials led women taking an aptitude test in Study 2 to avoid math
items in favor of verbal items. In Study 3, women who viewed the
stereotypic commercials indicated less interest in educational/
vocational options in which they were susceptible to stereotype
threat (i.e., quantitative domains) and more interest in fields in
which they were immune to stereotype threat (i.e., verbal
domains).

Do you know of anything that is practiced by human be-
ings in which the class of men doesn’t excel that of
women? Or shall we draw it out at length by speaking of
weaving and the care of baked and boiled dishes—just
those activities on which the reputation of the female sex
is based and where its defeat is most ridiculous of all?

—Socrates (cited in Bloom, 1968)

They just don’t know how to act with women students.
They don’t know what to do with you. Their whole atti-
tude, and facial expressions and body language says,
“You belong in the kitchen. What are you doing

here?” . . . There’s a perceived threat that feeds male
anger about bright women. People tell jokes that are
negative to women, which just fuels it. And it encourages
the women to pull back into safer ground—to choose
more traditional majors, or to adopt a more neutral
style—as away of protecting themselves from thatanger.

—Female science majors
(cited in Seymour & Hewitt, 1997)

Judging from the above quotes, stereotypes regarding
the attributes of men and women have remained alarm-
ingly stable over the past 25 centuries, which partially
explains the clear gender divide in achievement-related
choices that persists in our culture. For example, a strik-
ing gender disparity is found in the selection of college
majors. Women, including those who are equally skilled
and experienced in high school mathematics as their
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male counterparts, still avoid majors involving moderate
to high levels of math (Lefevre, Kulak, & Heymans,
1992). Lefevre and her colleagues (1992) found that
among these equally gifted students, only 19% of women
reported choosing majors thatinvolved even a moderate
level of mathematics (e.g., architecture, business, and
economics), whereas 43% of men reported choosing
majors in these domains. This gender divide was magni-
fied when the researchers focused on majors considered
high in math content (e.g., computer science, engineer-
ing, and mathematics), in which men are 4 1/2 times
more likely than women to pursue majors. Exacerbating
this problem, the college drop-out rate for women in
mathematics, engineering, and the physical sciences is 2
1/2 times that of men (Hewitt & Seymour, 1991). Natu-
rally, these gender differences extend beyond the class-
room to the workplace, where disproportionate num-
bers of men and women enter careers in quantitative
fields (Eccles, 1994; Stangor & Sechrist, 1998). Even
though there has been a major increase in the participa-
tion of women in the general workforce, some tradition-
ally masculine domains (e.g., engineering and physics)
have seen no significant increase in women'’s participa-
tion over the past 50 years (Culotta & Gibbons, 1992).
These gender differences in career selection are most
pronounced in the fields of math, engineering, and the
physical sciences, in which women occupy only 10% of
the jobs and earn just 75% of what their male counter-
parts earn (Crocker, Major, & Steele, 1998; Hewitt &
Seymour, 1991).

Women in traditionally masculine fields must con-
tend with the added burden that accompanies cultural
stereotypes alleging a sex-based inability. Cultural stereo-
types are prevailing attitudes about the attributes of stig-
matized groups that are conveyed through societal-level
messages and images, such as those broadcast by our
mass media (Ashmore, Del Boca, & Wohlers, 1986).
Despite widespread concern in our society over the con-
sequences of being raised on a steady diet of cultural ste-
reotypes, there has been remarkably little experimental
research conducted on the effects of exposure to gender-
stereotypic media images. Numerous correlational stud-
ies, however, have documented the consequences of
heavy television consumption. For example, Gerbner,
Gross, Morgan, and Signorielli (1993) found that indi-
viduals who watch a great deal of television, compared to
light viewers, believe that women have limited abilities
and interests compared to men. These researchers also
found that heavy viewers expressed more stereotypic
views regarding what professions are best suited for
women. Even more incriminating, a naturalistic experi-
ment found that after television was introduced to a
small community, the children’s attitudes became more
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gender stereotypic, mirroring those of children raised
on television (Kimball, 1986).

STEREOTYPE THREAT

Negative stereotypes are so pervasive in our mass-
media culture that those who are stigmatized have
detailed knowledge of the accusations targeted at their

group.

African Americans, for example, are likely to be well
aware that stereotypes accuse them of being intellectu-
ally inferior and aggressive; and women are well aware
that stereotypes accuse them of being emotional, bad at
math, and lacking leadership aptitude. (Crocker et al.,
1998, p. 518)

This detailed knowledge of relevant stereotypes can lead
to a situational predicament for stigmatized individuals
(Steele, 1997). Specifically, the risk of being personally
reduced to a negative stereotype can elicit a disruptive
state among stigmatized individuals that undermines
performance and aspirations in any alleged stereotype-
relevant domain—a situational predicament termed
“stereotype threat” (Spencer, Steele, & Quinn, 1999;
Steele, 1997; Steele & Aronson, 1995). When members
of a stigmatized group find themselves in a situation
where negative stereotypes provide a plausible explana-
tion for their behavior, stereotype threatis the unsettling
awareness that they risk being judged by, or treated in
terms of, those negative stereotypes (Steele, 1997).
Whereas susceptibility to stereotype threat requires the
stigmatized to have specific knowledge of negative ste-
reotypes and the domains to which they apply, this situa-
tional predicament does not require the stigmatized to
have any internal doubts about their ability, or their
group’s ability, in those domains. In fact, the effects of
stereotype threat may be most acutely felt by those indi-
viduals who are invested and skilled in the targeted do-
main, or by those individuals who at least care about the
social consequences of being judged incompetent in
that domain (Aronson, Quinn, & Spencer, 1998; Steele,
1997).

If this situational predicament is the root of
underachievement in targeted domains, then eliminat-
ing the situational factors that give rise to stereotype
threat should enable stigmatized individuals to perform
to their full potential. Steele and Aronson (1995) tested
this notion by varying the degree of stereotype threat
that African American students experienced during a
difficult verbal test. As predicted, when participants were
told the test was nondiagnostic of intellectual ability,
which makes the intellectual-inferiority stereotype irrel-
evant to the exam, Black and White students performed
equally well on the test. When participants were told the
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test was diagnostic of intellectual ability, however, the tra-
ditional gap in performance between Black and White
students resurfaced. The researchers then examined
whether priming African American students to think
about their race could expose them to the detrimental
effects of stereotype threat even on a nondiagnostic test.
Steele and Aronson (1995) confirmed that making race
salient, which elicits the threat of being judged in terms
of racial stereotypes, undermined the African American
students’ performance even on the nondiagnostic ver-
sion of the test.

Because cultural stereotypes question women'’s ability
to succeed in any traditionally masculine domain,
women are susceptible to stereotype threat in all fields
considered inherently masculine. Again, if this situa-
tional predicament is the basis for women’s perfor-
mance deficits, then removing stereotype threat from
traditionally masculine domains should eliminate
women’s underachievement. Spencer et al. (1999)
tested this hypothesis by manipulating the level of stereo-
type threat that their female participants experienced
while taking a difficult math test. Half of the participants
were told that the math test had revealed “no-gender-
differences” in the past, which makes the math-inferiority
stereotype irrelevant to the exam, whereas participants
in the control condition were provided with no informa-
tion about the relative past performance of men and
women. Not surprisingly, the well-documented gender
gap in math performance emerged among participants
in the control condition. When stereotype threat was
eliminated from the testing situation via the no-gender- dif-
ference instructions, however, women and men per-
formed equally well on the difficult math test.

MEDIATORS OF
STEREOTYPE-THREAT EFFECTS

Stereotype threat is a multifaceted situational predic-
ament whose mediational path can be shaped by fea-
tures of the person, the context, and their interaction
(see Steele, Spencer, & Aronson, in press). Despite these
complexities, considerable progress has been made
investigating potential mediators of stereotype-threat
effects (e.g., effort, expectancies, biological processes,
stereotype activation, evaluation apprehension, anxiety,
etc.). Of these potential mediators, anxiety has arguably
received the most attention, but reliable evidence for the
mediational role of anxiety has been elusive (e.g.,
Leyens, Désert, Croizet, & Darcis, 2000; Osborne, 2001;
Spencer etal., 1999; Stangor, Carr, & Kiang, 1998; Stone,
Lynch, Sjomeling, & Darley, 1999). Of course, anxiety is
only a potential mediator of stereotype-threat effects
when the target is actually experiencing, or at least con-
templating, a threatening domain. Researchers over-
looking this fact may have underestimated the reliability
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of anxiety as a mediator. Relying on self-reported mea-
sures of anxiety also may have contributed to the
inconsistency of previous mediational findings—partici-
pants may not always be willing or able to accurately
report their own level of anxiety. Blascovich, Spencer,
Quinn, and Steele (2001) tested this notion by collecting
both self-report and physiological indicators of anxiety
(i.e., blood pressure) while Black and White partici-
pants took a difficult verbal test described as being
either culturally unbiased or diagnostic of ability. Repli-
cating previous stereotype-threat findings, the African
American participants only underperformed on the
diagnostic test. According to the self-report measures,
their under-performance was not accompanied by an
increase in anxiety; however, the physiological measures
confirmed that their underperformance was actually
accompanied by a significant increase in blood pressure.
Therefore, both the timing and sensitivity of measures
will be critical in determining whether anxiety is a reli-
able mediator of stereotype-threat effects.

The present research will test another potential medi-
ator of stereotype-threat effects, one which Steele and
Aronson (1995) exposed when they discovered that
African Americans facing a diagnostic test activated self-
relevant stereotypes. Steele and Aronson did not admin-
ister the above test; therefore, a full mediational analysis
was not possible. Nevertheless, we believe that suscepti-
bility to stereotype threat involves confronting activated
self-relevant stereotypes and knowing that one risks
being personally reduced to those stereotypes in tar-
geted domains. Thus, activation level of self-relevant ste-
reotypes should reliably mediate the effects of stereotype
threat. Testing this particular mediational pathway also
allows us to clarify the differences between the stereotype-
threat paradigm and the ideomotor paradigm.
Ideomotor theory suggests that primed stereotypes can
automatically evoke stereotype-consistent behavior,
unbeknownst to the individual displaying that behavior
(e.g., Bargh, Chen, & Burrows, 1996; Dijksterhuis et al.,
1998). For example, Bargh and his colleagues (1996)
showed that undergraduates subtly primed with an
elderly stereotype walked more slowly to an elevator after
leaving the laboratory. According to the ideomotor per-
spective, because behavior stems mechanically and
unconsciously from primed stereotypes, whether stereo-
types are self-relevant to the targetis immaterial—all tar-
gets cognizant of the stereotypes are equally susceptible
toideomotor effects (see Wheeler & Petty, 2001). In con-
trast, our stereotype-threat paradigm requires targets to
confront activated self-relevant stereotypes and to real-
ize that they could be personally reduced to those stereo-
types in a given situation. Therefore, stereotype rele-
vance should moderate whether level of stereotype
activation mediates our stereotype-threat effects.
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THE PRESENT RESEARCH

In Study 1, we will explicitly prime the female stereo-
type among both men and women. Because stereotype
threat partially stems from the broad dissemination of
cultural stereotypes in our society, we decided to prime
the female stereotype through exposure to gender-
stereotypic television commercials. After viewing the
commercials, we predict that only participants for
whom the activated stereotype is self-relevant (i.e.,
women) will underperform on a subsequent math test
and that level of stereotype activation among those
women will mediate the performance-inhibiting effects
of the commercials.

The assumption underlying Studies 2 and 3 is that
women who risk being personally reduced to a negative
stereotype may withdraw from targeted domains in an
attempt to cope with the disruptive state they can elicit.
This defensive detachment may not only undermine
women’s short-term performance in traditionally mascu-
line domains but also undermine their long-term aspira-
tions and accomplishments in those domains (Crocker
etal., 1998; Major, Spencer, Schmader, Wolfe, & Crocker,
1998; Steele, 1997). Specifically, we believe that stereo-
type threat can lead women to withdraw from quantita-
tive domains while seeking domains in which they do not
risk being negatively stereotyped. In Study 2, we predict
that exposure to the genderstereotypic commercials
prior to anondiagnostic aptitude test will induce women
to avoid math items in favor of verbal items. As Steele
(1997) succinctly put it, “Women may reduce their ste-
reotype threat substantially by moving across the hall
from math to English class” (p. 618). In Study 3, women
exposed to the gender-stereotypic commercials are
expected to subsequently indicate less interest in pursu-
ing those educational and vocational options in which
they are susceptible to stereotype threat (i.e., quantita-
tive domains) while indicating more interest in those
domains that do notallege a sex-based inability (i.e., ver-
bal domains).

STUDY 1

As discussed earlier, Steele and Aronson (1995) dis-
covered that informing African American participants
that a test was nondiagnostic of intellectual ability elimi-
nated stereotype threat from the situation. Prior to run-
ning Study 1, a pilot study was required to confirm that
similar nondiagnostic instructions could eliminate
women’s underperformance on a difficult math test.

PILOT STUDY

Eighty-three undergraduates were randomly assigned
to a 2 (gender) X 2 (instruction type) factorial design,
with the dependentvariable being performance on a dif-
ficult math test—displayed as percentage correct. Partic-
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ipants read instructions that either stated that the math
test was nondiagnostic of ability or provided no diagnos-
tic information. A 2 (gender) X 2 (instruction type)
ANOVA on the performance data revealed a main effect
for gender, F(1, 79) = 5.34, p< .05, and a main effect for
instruction type, F(1, 79) = 4.07, p < .05, but these main
effects were qualified by a significant two-way interaction
between Gender and Instruction Type, (1, 79) =5.57, p<
.05. Among participants who read the nondiagnostic
instructions, simple-effect tests revealed that women and
men performed equally well on the difficult math test
(M=25% and M= 25%, respectively), '< 1. When pro-
vided with no diagnostic information, however, the tradi-
tional performance gap reappeared between women
and men (M=12% and M=26%, respectively), F(1,79) =
14.41, p<.01. These results, which are a conceptual repli-
cation of Steele and Aronson’s (1995) findings, verify
that nondiagnostic instructions can eliminate women’s
underperformance on difficult math tests.

For Study 1, before taking a difficult nondiagnostic
math test, half of our participants were exposed to gender-
stereotypic television commercials designed to explicitly
prime the female stereotype. We predicted that only par-
ticipants for whom the activated stereotype was self-rele-
vant (i.e., women) would underperform on the subse-
quent math test. Furthermore, we expected that level of
stereotype activation among those women would medi-
ate the performance-inhibiting effects of the commer-
cials. To test this mediational hypothesis, activation of
the female stereotype was measured following exposure
to the commercials but prior to the math test. This
design allowed us to test whether exposure to the com-
mercials activated the female stereotype and whether
the resulting level of stereotype activation mediated the
effects of those commercials.

Method

PARTICIPANTS AND DESIGN

Participants were 54 undergraduates (29 men, 25
women) at the University of Waterloo who were enrolled
in a second semester calculus course. All participants
had completed just one semester of calculus and had
received a grade of “B” or better in that initial course.
Selected participants also indicated that they strongly
agreed with both of the following statements: (a) I am
good at math and (b) It is important to me that I am
good at math. As mentioned earlier, the effects of stereo-
type threat may be most acutely felt by those individuals
who are skilled in the domain or at least care about the
stigma of being labeled incompetent in that domain
(Aronson et al., 1999; Steele, 1997). Approximately
equal numbers of men and women were randomly
assigned to the 2 (gender) X 2 (commercial type) facto-
rial design. The primary dependent variables were per-
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formance on the math test and activation of the female
stereotype as measured by a lexical-decision task.

MATERIALS

Television commercials. Participants were exposed to
either a stereotypic or counterstereotypic set of televi-
sion commercials prior to completing a lexical-decision
task and then a nondiagnostic math test. All of the adver-
tisements employed in this research were actual televi-
sion commercials that aired during major network
broadcasts. Both sets of commercials contained six ads,
four of which were neutral. The same four neutral com-
mercials appeared in both sets and did not advertise
any gender-stereotypic products or companies; no
humans were depicted in those commercials. The
products and companies advertised in the neutral
commercials included a cellular phone, a gas station, a
pharmacy, and finally an insurance company. One of the
gender-stereotypic commercials portrayed a young
woman who was so excited about being a consumer of a
new acne product that she bounced on her bed with joy,
whereas the other portrayed a woman “drooling” with
anticipation to try a new brownie mix. It should be noted
that neither of the gender-stereotypic commercials
made any reference to alleged gender differences in
math ability or major/career selection. The first
counterstereotypic commercial portrayed an attractive
woman impressing a man with her knowledge of auto-
motive engineering and the second revealed a woman
speaking intelligently about health care concerns.

Assessing stereotype activation. The lexical-decision task
requires participants to identify as quickly as possible
whether letter strings flashed on a computer screen are
words or nonwords. The premise behind the lexical-
decision measure is that participants for whom the
female stereotype is activated should be quicker to rec-
ognize words related to that stereotype than participants
for whom that stereotype is not activated. The task was
conducted on Macintosh LC series computers pro-
grammed with Superlab software. The stimuli were pre-
sented in the center of the screen as black words on a
white background. Each letter string remained on the
screen until the participant responded. The letter
strings used for this lexical-decision task were words
related to the female stereotype, neutral words, and
nonwords. The order of presentation for these letter
strings was randomized for each participant, and just
more than half of all these letter strings were nonwords.

The stereotypic words employed in this study were
generated during pretesting by students enrolled in an
undergraduate psychology course at the University of
Waterloo. The male and female undergraduates were
instructed to generate a list of adjectives to characterize
the female stereotype. The final 10 stereotypic words
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employed in this study were intuitive, gullible, irrational,
wasteful, inferior; distracted, emotional, indecisive, tense, and
weak. Each of these stereotypic words was then matched
with a neutral word of similar length and frequency
based on norms reported by Kucera and Francis (1967).
The purpose of matching the stereotypic words with
neutral words is to control for individual differences in
reaction time, which is accomplished by using these
matched neutral words as a covariate when analyzing the
composite of stereotypic words (Kunda, Davies, Adams, &
Spencer, 2002).

Math test. The 12 questions on the math test were
taken from Advanced Subject Graduate Record Exami-
nations (GREs) in Mathematics (Educational Testing
Service, 1987). These particular items were selected to
ensure that the participants would find the test suffi-
ciently difficult. The math test was administered on the
same Macintosh LC series computers employed for the
lexical-decision task. For each math question, partici-
pants had the opportunity to answer the question, leave
the question blank, or skip the question, allowing them
to answer it later. The standard Educational Testing Ser-
vice (ETS) formula was employed for scoring the math
test; correctitemsreceive 1 point, incorrectitems receive
1/5-point deduction, and items left blank receive nei-
ther points nor deductions.

PROCEDURE

Prior to the participants reporting to the laboratory,
the experimenter randomly chose one of two unmarked
videos for the upcoming session. One video contained
the stereotypic set of commercials and the other con-
tained the counterstereotypic set of commercials. The
experimenter ran the participants in mixed-gender
groups ranging in size from two to five people. As the
participants arrived, they were informed that the experi-
menter was interested in testing their long-term memory
of details contained in television commercials. Ostensi-
bly to achieve this goal, the experimenter asked the par-
ticipants to watch a shortvideo consisting of several com-
mercials. The experimenter then turned on the
television, cued the previously selected video on the
VCR, and left the room. The first 10 s of both videos
revealed only a blue screen, providing ample time for
the experimenter to vacate the room prior to the start of
the commercials. When the experimenter returned to
the laboratory after the allotted 3 min, the commercials
were finished and both videos again revealed only a blue
screen. This design enabled the experimenter to remain
blind to the participants’ condition throughout the
study.

After returning to the laboratory, the experimenter
informed the participants that approximately 30 min
had to elapse before their long-term memory of the com-
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mercials could be accurately tested. To fill this time
before the memory test, the participants were asked to
complete two cognitive-busy tasks on the Macintosh
LC series computers contained in the room. The first
cognitive-busy task was actually the lexical-decision task
designed to measure activation of the female stereotype,
which only took 5 min to complete. Instructions prior to
the lexical-decision task informed participants to
respond as quickly and accurately as possible. The sec-
ond cognitive-busy task was the math test. Instructions
prior to the math testinformed participants that the cur-
rent version of the test was nondiagnostic of ability. Par-
ticipants also were informed that they had 20 min to
complete as many of the math problems as possible.
After the allotted 20 min, the experimenter confirmed
that all participants still believed that their memory for
the details contained in the television commercials was
being tested. The experimenter then informed the par-
ticipants that the study was over. The subsequent debrief-
ing session contained two manipulation checks: (a) The
experimenter confirmed that all participants realized
they had been exposed to either stereotypic or counter-
stereotypic portrayals of women in their assigned com-
mercial set and (b) the experimenter confirmed that all
participants knew of the math-inability stereotype tar-
geted at women.

Results and Discussion

Participants were exposed to either stereotypic or
counterstereotypic commercials prior to completing a
lexical-decision task and then a nondiagnostic math
test. Exposure to the stereotypic commercials was
expected to prime the female stereotype among both
men and women. Only women, however, for whom the
activated stereotype was self-relevant were expected to
underperform on the subsequent math test. Further-
more, level of stereotype activation among the female
participants was expected to mediate the performance-
inhibiting effects of those commercials. To test these pre-
dictions, two separate dependent variables were
required: (a) math performance, calculated using the
standard ETS scoring formula, and (b) activation of the
female stereotype, as measured by a lexical-decision task.

MATH PERFORMANCE

We predicted that only women exposed to the gender-
stereotypic commercials would underperform relative
to men on the nondiagnostic math test. A 2 (gender) X 2
(commercial type) ANOVA on the performance data
revealed a main effect for gender, /(1, 50) = 6.91, p<.05,
but this main effect was qualified by a significant two-way
interaction between Gender and Commercial Type, (1,
50) =4.38, p<.05. As expected, simple-effect tests on the
performance data revealed that women and men per-
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formed equally well (M = 31% and M = 34%, respec-
tively) on the difficult math test following exposure to
the counterstereotypic ads, < 1. When exposed to the
stereotypic ads, however, women performed signifi-
cantly worse than men on the nondiagnostic test (M =
19% and M=39%, respectively), F(1,50) =11.57, p<.01.
Further simple-effect tests confirmed that women in the
stereotypic condition underperformed on the math test

compared to women in the counterstereotypic condi-
tion, I(1, 50) = 4.71, p< .05.

STEREOTYPE ACTIVATION

Asmeasured by their recognition times for female ste-
reotypic words on the lexical-decision task, it was pre-
dicted that both male and female participants who
viewed the gender-stereotypic commercials would
exhibit activation of the female stereotype compared to
those participants who viewed the counterstereotypic
commercials. Trials in which the participant responded
incorrectly, or after the 2,000-ms time limit, were
excluded from analyses (4.4% of trials). In addition, tri-
als in which the response time exceeded 2.36 standard
deviations from the trial’s mean response time (3.9% of
trials) also were considered outliers and excluded from
analyses (Van Selst & Jolicoeur, 1994). There were no dif-
ferences between conditions in number of errors or out-
liers, all /8 < 1.

A 2 (gender) x 2 (commercial type) ANCOVA was
conducted on the participants’ recognition time for
female stereotypic words, with the covariate being recog-
nition time for matched neutral words (Kunda et al.,
2002). The ANCOVA revealed only the predicted main
effect for commercial type, F(1, 49) = 11.45, p = .001.
Regardless of gender, participants who were exposed to
the stereotypic commercials activated the female stereo-
type compared to those participants exposed to the
counterstereotypic commercials. Simple-effect tests con-
firmed there were no differences in activation levels
between men and women in the stereotypic condition,
F'< 1, or the counterstereotypic condition, F'< 1. Addi-
tional simple-effect tests revealed that recognition times
for female stereotypic words were faster among women
in the stereotypic condition (M=701 ms) than women in
the counterstereotypic condition (M= 784 ms), F(1,49) =
6.27, p<.05. Similarly, recognition times for female ste-
reotypic words were faster among men in the stereo-
typic condition (M = 718 ms) than men in the
counterstereotypic condition (M = 778 ms), I(1, 49) =
3.83, p=.05.

MEDIATION

To test whether level of stereotype activation medi-
ated the effect of the commercials on math perfor-
mance, we conducted a series of regression analyses rec-
ommended by Baron and Kenny (1986) and Judd and
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Kenny (1981). Because our stereotype-threat manipula-
tion did not affect men’s math performance, these
regression analyses were conducted solely on the
women’s data. Once again, when analyzing the compos-
ite of stereotypic words, individual differences in reac-
tion time are controlled for by using matched neutral
words as a covariate (Kunda et al., 2002).

There are four steps necessary to test whether level of
stereotype activation among women mediated the effect
of commercial type on math performance. First, we con-
ducted a regression analysis to determine if commercial
type actually predicted math performance, which was
confirmed, f=.41, Liosy = 2.17, p<.05. Next, we examined
whether commercial type predicted activation of the
female stereotype, which also was confirmed, = .54, liosy =
3.07, p<.01. A third step examined whether stereotype
activation (the potential mediator) predicted math per-
formance when controlling for the effect of commercial
type. Results confirmed that level of stereotype activa-
tion did in fact predict performance, B = .48, #43 = 2.30,
p < .05. The final, and most crucial, step establishes
whether stereotype activation actually mediated the
effect of commercial type on math performance. The
amount of mediation is defined as the amount of reduc-
tion in the effect of commercial type on math perfor-
mance when controlling for stereotype activation. When
level of stereotype activation was controlled for in the
analysis, the effect of commercial type on math perfor-
mance dropped from B =.41, ty,,=2.17 to =16, #43) < 1.
Employing the Goodman (1960) equation verified that
this degree of mediation was indeed significant, Z =
1.93, p = .05. Taken together, the above analyses con-
firmed that level of stereotype activation among women
did mediate the effect of the commercials on math
performance.

Study 1 revealed that exposure to the gender-stereo-
typic commercials resulted in the activation of the
female stereotype among both men and women; how-
ever, only women for whom the activated stereotype was
self-relevant underperformed on the subsequent
nondiagnostic math test. Furthermore, it was discovered
that level of stereotype activation among the female par-
ticipants mediated the detrimental effects of the televi-
sion commercials. This study confirmed that susceptibil-
ity to stereotype threat is limited to those individuals
confronting activated self-relevant stereotypes.

To ensure that taking the lexical-decision task did not
augment the effects of viewing the commercials, we
decided to replicate Study 1 without the lexical-decision
task. Seventy-five undergraduates were randomly
assigned to a 2 (gender) X 2 (commercial type) factorial
design, with the dependent variable being performance
onanondiagnostic math test. A2 (gender) X2 (commer-
cial type) ANOVA on the performance data revealed a
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main effect for gender, F(1, 71) = 3.87, p < .05, but this
main effect was qualified by a significant two-way interac-
tion between Gender and Commercial Type, (1, 71) =
7.78, p<.01. As expected, simple-effect tests on the per-
formance data revealed that women and men per-
formed equally well (M =20.8% and M= 18.2%, respec-
tively) on the difficult math test following exposure to
the counterstereotypic ads, < 1. When exposed to the
stereotypic ads, however, women again underperformed
compared to men (M= 10.9% and M = 25.9%, respec-
tively), F(1, 71) = 8.33, p < .01. These findings replicate
our earlier research and suggest that the act of taking the
lexical-decision task did not influence our results in
Study 1.

STUDY 2

The goal of Study 2 was to explore whether stereotype
threat could lead women to avoid the domain of math
while seeking a domain in which they are immune to ste-
reotype threat. Because cultural stereotypes do not
accuse women of having inferior verbal skills, women in
verbal domains do notrisk being personally reduced to a
negative stereotype. Therefore, we decided to examine
whether stereotype threat could persuade women to
leave quantitative domains in favor of verbal domains.
Study 1 confirmed that exposure to gender-stereotypic
commercials, which prime the female stereotype, evokes
stereotype threat among women taking a nondiagnostic
math test. Consequently, we hypothesized that exposure
to gender-stereotypic commercials would induce women
taking a nondiagnostic aptitude test to avoid math items
in favor of verbal items. Therefore, the math test
employed for Study 1 was replaced with an aptitude test
for Study 2. Furthermore, because the counterstereotypic-
commercial condition in Study 1 simply replicated our
previous no-commercial findings (see Pilot Study data),
for Study 2 we replaced the counterstereotypic commer-
cials with neutral commercials.

Method
PARTICIPANTS AND DESIGN

Participants were 67 undergraduates (33 men, 34
women) at the University of Waterloo who participated
for creditin an introductory psychology class. On a mass
testing questionnaire administered earlier in the term,
selected participants indicated that they strongly agreed
with both of the following statements: (a) I am good at
math and (b) It is important to me that I am good at
math. Approximately equal numbers of men and women
were randomly assigned to the 2 X 2 X 2 mixed-model
design, which had two between-participants factors
(gender and commercial type) and one within-partici-
pants factor (question type). The primary dependent
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variable was the relative number of verbal and math
items attempted, and the secondary dependent variable
was relative performance on the verbal and math por-
tions of the aptitude test.

MATERIALS

The 24 verbal and 24 math questions contained in the
aptitude test were compiled from several previous ver-
sions of the GRE General Test (Educational Testing Ser-
vice, 1992). Only questions with an ETS correctresponse
rate ranging from 20% to 70% were selected for the apti-
tude test, which guaranteed that the participants would
find the test sufficiently difficult. To ensure that the ver-
bal questions were no more appealing than the math
questions, the verbal portion of the exam was con-
structed to be slightly more difficult than the math por-
tion. The mean ETS correct response rate was 47% for
the verbal portion and 52% for the math portion. The
test was composed of four verbal sections and four math
sections, each consisting of six questions. The math and
verbal sections were alternated, and which came first was
counterbalanced.

The counterstereotypic commercials employed in
Study 1 were removed for Study 2; therefore, partici-
pants either viewed the stereotypic-commercial set or a
new neutral-commercial set. The four commercials con-
tained in the neutral-commercial set, however, are the
same four neutral commercials employed in Study 1.
The set of advertisements viewed in the stereotypic-
commercial condition again included those four neutral
commercials intermixed with two gender-stereotypic
commercials.

PROCEDURE

The procedures for Study 1 and Study 2 were identical
up to the pointat which the experimenter (blind to con-
dition) returned to the laboratory after the participants
had viewed their randomly assigned set of commercials.
The participants, who were run in mixed-gender groups
ranging in size from two to five people, were informed by
the experimenter that 20 min had to elapse before their
long-term memory for the commercials could be accu-
rately tested. The experimenter told the participants
that rather than having them waste their time on a filler
task, we would appreciate them volunteering to partici-
pate in the creation of a new standardized test being
developed at the University of Waterloo. They were
informed that this research was just beginning and the
developers were trying to determine which questions
should be included in future versions of the test. The
participants also were explicitly told that the current ver-
sion of the test was nondiagnostic of ability.

All participants volunteered to take the test. Prior to
starting, the participants were instructed to carefully
read the test’s coversheet, which explained the composi-
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tion of the test and informed the participants that they
had 20 min to attempt as many questions as possible. The
coversheet also indicated that the standard ETS scoring
formula would be employed for the test; correct items
receive 1 point, incorrectitems receive 1/5-point deduc-
tion, and items left blank receive neither points nor
deductions. The final instructions read by the partici-
pants were as follows:

To accurately evaluate this problem set we need to know
which questions you worked on and which questions you
skipped. So if you work on a problem and decide not to
answer it, please puta checkmark next to thatitem. Hav-
ing arecord of the items not attempted by students (i.e.,
no checkmark or answer) will provide us with extremely
helpful information when determining which questions
should be included in future versions of this test.

After the participants had worked on the test for the
allocated 20 min, the experimenter confirmed that all
participants still believed their memory for the details
contained in the television commercials was being
tested. The subsequent debriefing session contained two
manipulation checks: (a) The experimenter confirmed
that participants in the stereotypic condition realized
they had been exposed to stereotypic portrayals of
women in their assigned commercial set and (b) the
experimenter confirmed that participants were aware of
the math-inferiority stereotype targeted at women.

Results and Discussion

The relative number of math and verbal items
attempted by women in the neutral-commercial condi-
tion was expected to be similar to that of men in either
condition. In contrast, women exposed to the gender-
stereotypic commercials were expected to avoid the
math items in favor of the verbal items. Second, we also
expected that women in the stereotypic-commercial
condition would replicate our Study 1 findings by
underperforming on the math portion of the aptitude
test. To test these predictions two separate dependent
variables were required: (a) the relative number of math
and verbal items attempted (i.e., checkmark or answer)
and (b) the performance score calculated using the stan-
dard ETS scoring formula.

ATTEMPTS

We hypothesized that our math-invested participants
would naturally attempt more math items than verbal
items on the nondiagnostic aptitude test. In comparison,
women exposed to the gender-stereotypic commercials
were expected to avoid the math questions in favor of the
verbal questions. A three-way ANOVA (Gender x Com-
mercial Type X Question Type) on the number of items
attempted revealed the predicted main effect for ques-
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tion type, I(1, 63) = 4.40, p < .05, revealing the partici-
pants’ natural tendency to attempt more math than ver-
bal questions on an aptitude test. That main effect,
however, was qualified by a marginal two-way interaction
between Commercial Type and Question Type, I(1, 63) =
3.65, p=.057, which in turn was qualified by a significant
three-way interaction between Gender, Commercial
Type, and Question Type, F(1, 63) = 6.43, p=.01.

We expected men’s behavior not to be influenced by
our commercial-type manipulation; therefore, we broke
down the above triple interaction by gender and sepa-
rately analyzed the data for our male and female partici-
pants. Examining the men’s data, a two-way ANOVA
(Commercial Type X Question Type) on the number of
items attempted revealed only the predicted main effect
for question type, F(1, 63) = 6.63, p=.01. That s, regard-
less of condition, men attempted significantly more
math questions (M= 15.19) than verbal questions (M =
12.33). In contrast, a two-way ANOVA (Commercial
Type x Question Type) on the number of items
attempted by women revealed only the predicted two-
way interaction between Commercial Type and Ques-
tion Type, I(1, 63) = 10.04, p< .01.

Simple-effect tests on the women’s data revealed that
women exposed to neutral commercials, similar to men
in either condition, attempted significantly more math
than verbal questions (M= 15.47 and M= 11.59, respec-
tively), F(1, 63) = 6.28, p= .01, whereas women exposed
to gender-stereotypic commercials revealed the exact
opposite pattern of results, attempting significantly
more verbal than math questions (M = 15.29 and M =
12.24, respectively), I(1, 63) = 3.90, p < .05. Additional
simple-effect tests indicated that women in the
stereotypic-commercial condition attempted marginally
fewer math questions, I(1, 63) = 3.01, p = .08, but more
verbal questions, F(1, 63) = 3.95, p< .05, than women in
the neutral-commercial condition (see Figure 1).

PERFORMANCE

Because all of the participants selected for this study
were highly invested in the domain of math, we expected
their math performance on the nondiagnostic aptitude
test would naturally be stronger than their verbal perfor-
mance. Based on our findings in Study 1, however, we
predicted that women in the stereotypic-commercial
condition would underperform on the math portion of
the test. A three-way ANOVA (Gender X Commercial
Type X Question Type) on the performance data
revealed a main effectfor question type, I(1, 63) = 61.98,
p < .001. This main effect verified that the participants’
math performance on average was indeed stronger than
their verbal performance. However, this main effect was
qualified by a significant two-way interaction between
Gender and Question Type, F(1,63) =8.11, p<.01, which
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Figure 1 Math and verbal attempts as a function of gender and com-

mercial type.

in turn was qualified by a significant three-way interaction
between Gender, Commercial Type, and Question Type,
I(1,63) =6.91, p=.01.

Once again, we broke down this triple interaction by
gender and separately analyzed the performance data
for our male and female participants. A two-way ANOVA
(Commercial Type X Question Type) on the men’s per-
formance data revealed only the predicted main effect
for question type, I(1, 63) = 56.59, p < .001. That is,
regardless of condition, men did significantly better on
the math portion (M= 39.38%) of the aptitude test than
on the verbal portion (M = 11.57%). Turning to the
women’s data, a two-way ANOVA (Commercial Type X
Question Type) on the performance data also revealed a
main effect for question type, F(1, 63) = 12.82, p < .001,
but that main effect was qualified by a significant two-way
interaction between Commercial Type and Question
Type, I(1, 63) =9.09, p<.01.

Simple-effect tests on the women'’s performance data
revealed that women exposed to the neutral commer-
cials, similar to men in either condition, did significantly
better on the math portion of the exam than the verbal
portion (M= 34.80% and M=10.83%, respectively), F(1,
63) =21.75, p<.001. Exposure to the gender-stereotypic
commercials, however, completely eliminated this math-
over-verbal performance bias (M = 20.70% and M =
18.62%, respectively), I'< 1. Further simple-effect tests
confirmed that women in the stereotypic-commercial
condition underperformed on the math portion of the
test compared to women in the neutral-commercial con-
dition, F(1, 63) = 7.02, p < .01. It should be noted that
these performance results are not simply a by-product of
the number of items attempted. In fact, when control-
ling for number of attempts, a very similar pattern of
data emerges, including the finding that exposure to
gender-stereotypic commercials undermines women'’s
math performance.'
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Taken together, these findings provide strong initial
evidence that stereotype threat can lead women to tem-
porarily avoid traditionally masculine domains and seek
domains where they do not risk being personally
reduced to a negative stereotype. Specifically, it was
shown that exposure to gender-sstereotypic television
commercials led women to avoid math items in favor of
verbal items on a subsequent nondiagnostic aptitude test.
Replicating Study 1, women exposed to these gender-
stereotypic commercials also underperformed on the
math portion of that nondiagnostic test. Whereas cul-
tural stereotypes accuse women of having inferior math
skills, no such stereotypes allege inferior verbal skills;
therefore, women are not vulnerable to stereotype
threat in verbal domains.

STUDY 3

The primary objective of Study 3 was to expand our
paradigm to test whether stereotype threat also could
influence women’s educational and vocational aspira-
tions. The assumption being that stereotype threat
would lead women to temporarily withdraw from tradi-
tionally masculine domains in favor of domains in which
stereotypes do not allege a sex-based inability. To exam-
ine this issue, we replaced the aptitude test employed in
Study 2 with a survey in which participants indicated
their current interest in a range of college majors and
careers. Women exposed to the gender-stereotypic com-
mercials were expected to subsequently indicate less
interest in pursuing educational/vocational options in
which they would likely experience stereotype threat
(i.e., quantitative domains) and more interest in those
options in which they are immune to stereotype threat
(i.e., verbal domains).

Method

PARTICIPANTS AND DESIGN

Participants were 62 undergraduates (30 men, 32
women) at the University of Waterloo who participated
for credit in an introductory psychology class. The par-
ticipants were drawn from the same subject pool utilized
in Study 2. Approximately equal numbers of men and
women were randomly assigned to the 2 X 2 X 2 mixed-
model design, which had two between-participants fac-
tors (Gender and Commercial Type) and one within-
participants factor (Domain Type). The primary
dependent variable was current degree of interest indi-
cated for majors/careers in quantitative domains rela-
tive to verbal domains.

MATERIALS

The identical sets of neutral and gender-stereotypic
commercials used in Study 2 were again employed in
Study 3. After watching their assigned set of commer-
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cials, the participants completed a survey. The survey
asked participants to indicate their current degree of
interest in dozens of educational and vocational alterna-
tives. Participants indicated their preferences using a
scale ranging from 1 (no interest) to 7 (strong interest).
Apart from the filler items, the majors and careers
selected for the surveywere intended to representa cross
section from quantitative and verbal domains. For exam-
ple, alternatives drawn from the fields of mathematics,
engineering, and computer science were countered with
alternatives drawn from the fields of creative writing,
communications, and linguistics.

PROCEDURE

The procedures for Study 3 were identical to Studies 1
and 2 up to the point at which the experimenter (blind
to condition) returned to the laboratory after the par-
ticipants had viewed their randomly assigned set of
commercials. The participants, who were run in mixed-
gender groups ranging in size from two to five people,
were informed by the experimenter that 20 min had to
elapse before their long-term memory for the commer-
cials could be accurately tested. Supposedly to fill those
20 min, the students were asked to voluntarily partici-
pate in an important survey ostensibly being conducted
by Career Services at the University of Waterloo. The sur-
vey’s coversheet claimed that the results of the campus-
wide survey would directly affect students by determin-
ing future services and programs to be offered by the
university. All participants volunteered to complete the
survey. Once they had completed the survey, the experi-
menter confirmed thatall participants still believed their
memory for the details contained in the television com-
mercials would be tested. The subsequent debriefing ses-
sion contained two manipulation checks: (a) The
researcher confirmed that participants in the stereotypic
condition realized they had been exposed to stereotypic
portrayals of women and (b) the researcher confirmed
that participants knew of the stereotype that women
have poor quantitative skills.

Results and Discussion

With dozens of educational and vocational alterna-
tives listed on the survey, we decided to employ factor
analysis to help us identify a relatively small number of
meaningful factors within that data. To allow for correla-
tions among the underlying factors, we conducted a fac-
tor analysis with an oblimin-rotated solution on the pref-
erence data for 57 educational/vocational alternatives.
The scree plot of the resulting eigenvalues indicated
that a three-factor solution would be most appropriate
for the preference data. Two of the three resulting fac-
tors represent polar opposite domains with respect to
stereotype-threat susceptibility. The Quantitative
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Domain encompasses 25 educational/vocational alter-
natives (Cronbach’s o0 = .91) that require mathematical
skills to succeed (e.g., engineer, mathematician, com-
puter science, statistics, accountant, physics, etc.). The
Verbal Domain is composed of 20 educational/voca-
tional alternatives (Cronbach’s o = .92) that rely more
heavily on verbal skills for success (e.g., author of novels,
linguistics, journalist, communications, political sci-
ence, editor, etc.). The third factor to emerge, the
Health Domain, consists of 12 educational/vocational
alternatives (Cronbach’s o = .92) in the health sciences
(e.g., nurse, pharmacist, optometrist, physician,
kinesiology, etc.). All three factors in their entirety are
reported in Davies (2000). Because our primary interest
in this study was to determine whether exposure to gen-
der-stereotypic commercials could undermine women'’s
aspirations in traditionally masculine fields while
encouraging them to pursue fields in which they are
immune to stereotype threat, we will limit our analyses to
the Quantitative and Verbal Domains.”

PREFERENCES

We expected women in the neutral-commercial con-
dition to reveal a similar pattern of interest as men in
either condition, thatis, a preference for the Quantitative
Domain, which encompasses the most popular majors at
the University of Waterloo. Women in the stereotypic-
commercial condition, however, were expected to reveal
less interest in the Quantitative Domain and more inter-
estin the Verbal Domain. A three-way ANOVA (Gender
X Commercial Type X Domain Type) on the preference
data revealed a significant two-way interaction between
Gender and Domain Type, (1, 58) =22.05, p<.001, and
a significant two-way interaction between Commercial
Type and Domain Type, F(1, 58) = 17.98, p<.001, which
were both qualified by a significant three-way interaction
between Gender, Commercial Type, and Domain Type,
F(1, 58) = 4.05, p < .05.

Because we expected men’s preferences not to be
influenced by our commercial-type manipulation, we
broke down the above triple interaction by gender, sepa-
rately analyzing the data for our male and female partici-
pants. A two-way ANOVA (Commercial Type X Domain
Type) on the men’s preference data revealed only the
predicted main effect for domain type, (1, 58) =11.58,
p < .01. Regardless of condition, men expressed more
interest in the Quantitative Domain (M= 3.19) than the
Verbal Domain (M=2.48). Turning to the women’s data,
a two-way ANOVA (Commercial Type X Domain Type)
also revealed a main effect for domain type, F(1, 58) =
10.35, p < .01, but this main effect was qualified by a sig-
nificant two-way interaction between Commercial Type
and Domain Type, F(1, 58) = 20.08, p < .001.
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Figure 2 Preferences for majors/careers in quantitative/verbal do-
mains as a function of gender and commercial type.

Simple-effect tests on the women’s data revealed a
tendency for women exposed to the neutral commer-
cials, similar to men in either condition, to express more
interest in the Quantitative Domain (M= 2.94) than the
Verbal Domain (M = 2.68), although this tendency was
notsignificant, /'< 2. In marked contrast, women exposed
to the gender-stereotypic commercials expressed signifi-
cantly more interest in the Verbal Domain (M = 3.45)
than the Quantitative Domain (M = 1.89), F(1, 58) =
29.62, p < .001. Furthermore, simple-effect tests also
revealed that women in the neutral-commercial condi-
tion expressed significantly more interest in the Quanti-
tative Domain than women in the stereotypic-commercial
condition, F(1, 58) =6.67, p=.01. This pattern of interest
was reversed for the Verbal Domain, where women in the
stereotypic-commercial condition expressed marginally
more interest than women in the neutral-commercial
condition, F(1, 58) = 3.67, p=.057 (see Figure 2).

Study 3 extended our previous research by confirm-
ing that stereotype threat can also temporarily affect
women’s educational and vocational aspirations.
Women exposed to gender-stereotypic commercials sub-
sequently indicated less interest in both academic and
professional domains in which they risk being negatively
stereotyped and more interestin those domains in which
they are immune to stereotype threat. Moreover, unlike
Study 2, in Study 3, expressing a reduced interest in one
field did not necessitate expressing a compensatory
interest in another field. Therefore, Study 3 established
that stereotype threat leads women not only to avoid tra-
ditionally masculine domains but also to actively seek
domains in which stereotypes do not allege a sex-based
inability.

GENERAL DISCUSSION

Situations in which women risk being personally
reduced to a negative stereotype can elicit a disruptive
state that interferes with their performance and plea-
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sure in those domains. We call this situational predica-
ment stereotype threat. Women are susceptible to ste-
reotype threat whenever they risk being judged by, or
treated in terms of, negative stereotypes that provide a
plausible explanation for their behavior in a given
domain (Steele, 1997). The present research examined
the detrimental effects that stereotype threat can have
on women’s academic performance and achievement-
related choices.

In three separate studies, gender-stereotypic televi-
sion commercials were employed to elicit the female ste-
reotype. Study 1 confirmed that exposure to the stereo-
typic commercials resulted in activation of the female
stereotype among both men and women. But only
women, for whom the activated stereotype was self-
relevant, underperformed on a subsequent nondiagnostic
math test. It also was confirmed that level of stereotype
activation among the female participants mediated the
performance-inhibiting effects of those television com-
mercials. Study 2 revealed that only women exposed to
the gender-stereotypic commercials avoided math items
in favor of nonthreatening verbal items on a subsequent
nondiagnostic aptitude test. In Study 3, exposure to the
stereotypic commercials led women to indicate less
interestin educational /vocational options in which they
risk being negatively stereotyped (i.e., quantitative
domains) and more interest in fields in which stereo-
types do not allege a sex-based inability (i.e., verbal
domains).

One alternative explanation for our findings is that
female participants were simply modeling the behavior
of the actresses in the gender-stereotypic commercials.
Bandura’s social learning theory suggests that media
models do indeed have the power to influence the
viewer’s behavior (e.g., Bandura, Ross, & Ross, 1961).
Directly modeling the actresses’ behavior in these com-
mercials, however, cannot fully account for the female
participants’ performance on the aptitude testin Study 2
or their educational/vocational aspirations in Study 3.
The actresses do behave in a generally unintelligent
manner, but if female viewers were simply modeling
unintelligent behavior, they would have underper-
formed on the entire aptitude test and shied away from
all intellectually demanding majors/careers. As reported
earlier, however, women exposed to the gender-stereotypic
commercials underperformed only on the math portion
of the aptitude test and shied away from only quantita-
tive domains.

Fredrickson’s work on self-objectification (e.g.,
Fredrickson, Roberts, Noll, Quinn, & Twenge, 1998)
provides another potential counterexplanation for our
findings. Objectification theory proposes that our cul-
ture objectifies women’s bodies, which encourages
women to take a third-person perspective of their
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physical selves. Fredrickson suggests that this self-
objectification not only produces body shame among
women but also consumes attentional resources that
can manifest as diminished mental performance. Cir-
cumstances that elicit a state of self-objectification can
therefore lead to underperformance on any cognitively
demanding activity. It is possible that viewing our
gender-stereotypic commercials could elicit a state of
self-objectification, but that still would not explain our
results in Study 2. As Fredrickson has argued, self-
objectification would disrupt not only women’s math
performance but also their verbal performance because
both are cognitively demanding tasks.

One could argue that the commercials employed in
the present research activated different scripts for the
male and female participants, and only women were
primed to behave in a stereotype-consistent manner.
Challenging this alternative explanation is the fact that
women experiencing stereotype threatin Study 3 sought
domains that were not stereotypically feminine (e.g.,
political science, novelist, journalist, editor, etc.). This
script counterexplanation is also challenged by our
research showing the stifling effect thatstereotype threat
can have on women’s leadership aspirations (Davies &
Spencer, 2002). Several studies have revealed that
women exposed to our gender-stereotypic commercials
normally avoid leadership roles in favor of subordinate
roles on an impending leadership task. Once again, we
found that exposure to the stereotypic commercials
primed the female stereotype among participants; how-
ever, activation level only predicted role preference
among women vulnerable to stereotype threat; that is,
regardless of their level of stereotype activation, when
women did not risk being personally reduced to a nega-
tive stereotype their interest in leadership was restored.
Varying the stereotype relevance of the leadership task
moderated whether activation of the female stereotype
mediated the effect of the commercials on women’s role
preference (Davies & Spencer, 2002). If our gender-
stereotypic commercials were simply priming women to
behave in a stereotype-consistent manner, removing ste-
reotype threat from the impending task would not have
restored women’s interest in the traditionally masculine
domain of leadership.

The ideomotor perspective provides another poten-
tial counterexplanation for our findings. As discussed
earlier, ideomotor theory suggests that primed stereo-
types lead automatically and unconsciously to stereotype-
consistent behavior, regardless of the stereotype’s rele-
vance to the target. Study 1 confirmed that exposure to
the gender-stereotypic commercials primed the female
stereotype among both men and women; however, only
participants for whom the primed stereotype was self-
relevant (i.e., women) underperformed on the subse-
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quent math test. Stereotype relevance moderated
whether activation level mediated our stereotype-threat
effects. In fact, participants for whom the primed stereo-
type was not self-relevant (i.e., men) actually revealed a
consistent tendency for improved performance on sub-
sequent math tests, a phenomenon termed “stereotype
lift” (see Walton & Cohen, 2002). In a meta-analytic
review, data from numerous studies revealed this reliable
performance boost among nonstigmatized participants
aware of negative stereotypes targeted at stigmatized oth-
ers (Walton & Cohen, 2002). Consequently, we assume
thatin mostreal-life situations an individual’s motivation
to do well should override whatever suggestive influence
an activated, but personally irrelevant, stereotype may
provide (see Steele etal., in press). For example, the clas-
sic Bargh et al. (1996) ideomotor effect, which was dis-
cussed earlier in this article, should be overridden by
motivation when the undergraduates believe it is a race
to the elevator. Some of the inconsistencies between
stereotype-threat and ideomotor findings may be
explained by examining this relationship between per-
sonal motivation and the suggestive influence of person-
allyirrelevantstereotypes. We fully agree with ideomotor
researchers when they suggest that primed stereotypes
will sometimes influence behavior through cold pro-
cesses (i.e., ideomotor perspective), sometimes through
hot processes (i.e., stereotype-threat perspective), and
sometimes through a combination of hot and cold pro-
cesses (see Wheeler & Petty, 2001).

Individuals base their achievementrelated choices
on perceptions of how interesting and appropriate a cer-
tain domain appears, their perceived success in that
domain, and their likelihood of being stereotyped in
that domain (Stangor & Sechrist, 1998). We believe that
stereotype threat can potentially taint all of these individ-
ual perceptions and consequently govern women’s
achievementrelated choices. The discovery that stereo-
type threat can lead to the avoidance of targeted
domains may represent the seeds of psychological disen-
gagement. Members of stigmatized groups may try to
cope with stereotype threat by temporarily disengaging
their self-esteem from threatening domains. This defen-
sive detachment ensures that feelings of self-worth are
independent of any performance feedback received in
those domains (Major etal., 1998). Similar to stereotype
threat, psychological disengagement can be a temporary
state that is situation specific, but it normally occurs in
situations where poor performance is either experi-
enced or anticipated (Crocker et al., 1998; Major et al.,
1998). For instance, Major and her colleagues demon-
strated that after the possibility of racial bias was primed,
African American students’ self-esteem was not affected
by the positive or negative feedback they randomly
received on an intelligence test. This finding suggests
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that the African American students had at least tempo-
rarily disengaged their self-esteem from the stereotype-
relevant domain (Major et al., 1998).

As alluded to above, experiencing stereotype threat
repeatedly in a given domain may eventually lead from
acute to chronic adaptation strategies. That is, tempo-
rary psychological disengagement may eventually result
in stable disidentification (Crocker et al., 1998; Major
etal., 1998; Steele, 1992). Disidentification is an adapta-
tion strategy of eliminating a domain as a long-term basis
of self-evaluation. For example, if women repeatedly
experience stereotype threat in traditionally masculine
domains, to protect their feelings of self-worth, they may
permanently disassociate themselves from those
domains. Disidentification can therefore lead to system-
atic group differences in aspirations and accomplish-
ments in stereotype-relevant fields. Inevitably, the stig-
matized group’s lack of achievement in those domains is
then erroneously interpreted by others as reflecting
some group-based inability rather than simply a defen-
sive effort to cope with a threat imposed by their own
society (Crocker et al., 1998; Crocker & Major, 1989).

Throughout the present research, women’s response
to the gender-stereotypic commercials signified an inter-
action between their social identity and a situational pre-
dicament created by way of cultural stereotypes. Their
response was not indicative of any internalized doubts
about their ability, or their group’s ability, in a given
domain. In fact, all of our female participants indicated
on a mass-testing questionnaire that they were good at
math and being good at math was important to them.
Clearly, these women do not believe the negative accusa-
tions that allege a sex-based math inability, yet they still
must contend with the threat of being personally viewed
through stereotypic lenses. As long as negative stereo-
types permeate our mass-media culture, members of stig-
matized groups will be susceptible to the insidious effects
of stereotype threat. The elimination of negative stereo-
types from our society may be an unattainable goal but
our research has shown thatitis possible to eliminate the
situational cues that give rise to stereotype threat. There-
fore, a feasible remedy to this predicament is to create
environments in which stigmatized individuals can work
and study without the threat of being personally reduced
to a negative stereotype. Within these identity-safe envi-
ronments the insidious effects of stereotype threat will
be disabled.

NOTES

1. A three-way ANOVA (Gender x Commercial Type X Question
Type) on the performance data controlling for number of attempts
(corrected score/number of attempts) revealed a main effect for ques-
tion type, (1, 63) = 83.39, p < .001, which was qualified by a two-way
interaction between Gender and Question Type, I(1, 63) =9.65, p<.01,
which in turn was qualified by a marginal three-way interaction
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between Gender, Commercial Type, and Question Type, (1, 63) =
3.70, p=.06. The women’s data were as follows: math performance in
the neutral-commercial condition M = .53, math performance in the
stereotypic-commercial condition M = .39, verbal performance in the
neutral-commercial condition M= .24, and verbal performance in the
stereotypic-commercial condition M = .28.

2. None of the interactions involving the Health factor were signifi-
cant, 1% < 2. Therefore, only the cell means will be reported here. The
means for men in the neutral-commercial condition, men in the ste-
reotypic-commercial condition, women in the neutral-commercial
condition, and women in the stereotypic-commercial condition,
respectively, were as follows: M =2.81, M=3.11, M= 3.98, M= 3.27.
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