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There is ample evidence today in the stereotype threat literature that women and girls are influenced by
gender-stereotyped expectations on standardized math tests. Despite its high relevance to education, this
phenomenon has not received much attention in school settings. The present studies offer the 1st evidence
to date indicating that middle school girls exhibit a performance deficit in quasi-ordinary classroom
circumstances when they are simply led to believe that the task at hand measures mathematical skills.
This deficit occurred in girls working alone or in mixed-gender groups (i.e., presence of regular
classmates) but not in same-gender groups (i.e., presence of only same-gender classmates). Compared
with the mixed-gender groups, the same-gender groups were also associated for girls in the stereotype
threat condition with greater accessibility of positive role models (i.e., female classmates who excel in
math), at the expense of both stereotypic in-group and out-group members (i.e., low-math-achievement
girls and high-math-achievement boys). Finally, the greater accessibility of positive role models mediated
the impact of the activated stereotype on girls’ performance, exactly as one would expect from C. M.
Steele’s (1997) stereotype threat theory. Taken together, these findings clearly show that reducing
stereotype threat in the classroom is a crucial challenge for both scientists and teachers.
Keywords: stereotype threat, schoolgirls, classroom, visual memory, ROCF task

2004). In 2001, they accounted for more than half of all graduate
students in science fields like psychology (74%), biology (54%),
and the social sciences (52%), but they were in the minority in
mathematics (35%), physical sciences (30%), computer science
(30%), and engineering (20%). Women made up about 26% of
employed science or engineering doctorate holders in 2001. Thus,
men still predominate in scientific institutions both in the United
States and abroad.
Mathematics has been identified as the critical filter that prevents women from gaining access to the hard sciences and related
occupations (Sells, 1973). In line with this, the existence of gender
differences favoring men on standardized math tests (especially
word problems and geometry items from the math portion of the
SAT) has frequently been a topic of debate.

Women all over the world have participated (as mathematicians,
physicists, astronomers, and so on) in unraveling the secrets of
nature. Yet they remain underrepresented in mathematically intensive disciplines and careers such as the natural and physical
sciences and engineering. In Western Europe in 2003, for example,
35.7% of university graduates in mathematics, natural and physical
sciences, and computer science were women (averaged over the 15
member states hereafter referred to as EU-15; see European Research Council, 2003). Similarly, among engineering graduates,
women were in the minority (20.2%) across the EU-15. Women
outnumbered men only in the field of education and were more or
less equal in number of graduates to men in fields such as the
humanities and the arts, and health and social services. Women
were underrepresented in science-related activities and careers as
well, whether among senior university staff (34%), as members of
scientific boards (27%), and within the business sector (15%).
Finally, women applicants from EU-15 were slightly but consistently less successful than men in receiving funding for their
scientific projects. The fate of women scientists in the United
States is roughly the same (see National Science Foundation,

GENDER DIFFERENCES ON STANDARDIZED
MATH TESTS: FROM BIOLOGY TO
SOCIALIZATION
Relying on very large samples (thousands) of intellectually
talented adolescents (12- to 14-year-olds), Benbow and Stanley
(1980) reported that boys outperformed girls by about half a
standard deviation (0.40) on the math portion of the SAT. Although they attributed this difference to “superior male mathematical ability, which may in turn be related to greater male ability in
spatial tasks” (p. 1264), they also noted that this superiority was
“probably an expression of a combination of both endogenous and
exogenous variables” (ibid). Benbow and Stanley (1983) later
concluded that boys predominate in the highest ranges of mathematical reasoning ability before they enter adolescence (with a
male-to-female ratio of 13:1 in the group that scored above 700).
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Although they again acknowledged that the “reasons for this sex
difference are unclear” (p. 1031), Benbow and Stanley (1983)
suggested sexual differentiation of the brain as a possible candidate (relying on Guy & McEwen, 1980; see also Benbow, 1988;
Benbow & Benbow, 1984).1
Eccles and Jacobs (1986) challenged this conclusion. Gender
differences on standardized math tests, they claimed, are mostly
rooted in stereotypic gender-role beliefs that parents (and teachers)
communicate to their children (and students) on a daily basis,
resulting in differential expectations, confidence, and attitudes
toward math in boys and girls (see also Eccles, Adler, & Meece,
1984; Eccles, Jacobs, & Harold, 1990; Jacobs & Eccles, 1992).
Consistent with this, Eccles et al. (1990) showed that parents’
beliefs about their daughter’s versus son’s math abilities were
related subsequently to their child’s math self-efficacy, identification with math, and math performance.
Hyde, Fennema, and Lamon (1990) found that gender differences favoring boys on standardized math tests did not emerge
until the high school years. Their meta-analytic findings (100
studies, 254 independent effect sizes) also helped clarify the overall picture. For example, girls were superior to boys in arithmetic,
and there were no significant gender differences in the understanding of mathematical concepts per se. Likewise, using meta-analytic
findings from the 1970s as a baseline, Hyde et al. showed that the
magnitude of gender differences varied over time (see also Feingold, 1988), which is hard to accommodate with any biological
account (for a similar argument regarding spatial math ability, see
Halpern, 1992). As reported by Hyde et al., however, gender
differences favoring men grew larger with increasingly selective
samples and were the largest for highly selective samples and for
samples of gifted persons (no significant gender differences were
found among adults or children taken from the general population).
Hedges and Nowell (1995) showed that the male advantage
among the higher ability samples was not an artifact caused by
biased sample selection and reported a higher proportion of boys at
both extremes of the distribution.2 More evident among the better
high school students, the male advantage is in fact minimal on easy
test items but increases as the items become more difficult, even
when gender differences in variability are controlled (Penner,
2003). Combined with the fact that spatial aptitude (i.e., mental
rotation of three-dimensional objects) mediates gender differences
in math (Casey, Nuttall, & Pezaris, 1997; see also Benbow, 1988),
this observation suggests that the gender differences in math
ability, if any, only show up on difficult material.

STEREOTYPE THREAT AS AN ALTERNATIVE
EXPLANATION TO BIOLOGY AND
SOCIALIZATION
However, it is precisely in this situation (i.e., when they are
faced with difficult math tests) that women who are good at math
may feel threatened by the possibility that their performance will
confirm—to others, to themselves, or both—the negative stereotype about their gender’s math abilities (Spencer, Steele, & Quinn,
1999; Steele, 1997). This threat unfortunately leads to poorer
performance and thus produces the expected negative outcome.
In Spencer et al.’s (1999) studies, for example, women with high
math ability performed less well (than equally qualified men) on
difficult math tests both when they were told that the test produced

gender differences and when that information was not given, but
performed as well as men when told that no gender differences had
been found (for similar findings, see Johns, Schmader, & Martens,
2005; Keller & Dauenheimer, 2003; O’Brien & Crandall, 2003;
Quinn & Spencer, 2001; Sekaquaptewa & Thompson, 2003; for a
review, see Ben-Zeev, Duncan, & Forbes, 2005). The very fact that
falsifying the gender stereotype about math not only reduced the
male advantage but eliminated it altogether runs counter to any
biological account of gender differences in this domain. In Cadinu,
Maass, Rosabianca, and Kiesner’s (2005) study, women who were
told that the math test they were about to take produced gender
differences engaged in negative math-related thoughts (e.g.,
“These exercises are too difficult for me”) that were associated
with poorer performance (compared to women who were told that
no gender differences had been found). The negative thoughts
mediated the impact of the activated stereotype on math performance, exactly as one would expect from Steele’s (1997) stereotype threat theory (STT; see also Steele & Aronson, 1995).
According to STT, women and minority-group members are
expected to experience additional tension— over and above that
associated, for most people, with taking difficult tests— because
they are preoccupied by fears of confirming a negative stereotype.
From a purely cognitive point of view, such a preoccupation might
reduce working memory capacity, which is critical to performing
well on complex intellectual tasks (Kane et al., 2004). Schmader
and Johns (2003) showed that stereotype threat was indeed associated with a lower working memory capacity (compared with a
no-threat condition), which in turn led to lower math performance
in women.
The fact that gender differences favoring men on standardized
math tests are confined to the higher ability samples is also clearly
consistent with STT. As noted by Steele (1997), susceptibility to
stereotype threat derives not from internal doubts about one’s
ability based on one’s history of failure and/or the internalization
of the stereotype under the influence of socialization, but from
one’s identification with the critical domain and the resulting
concern about being stereotyped in that domain. To the extent that
women who excel in math identify strongly with this domain—in
the sense that they perceive math as self-relevant—stereotype
threat is expected to be especially prominent in women from
higher ability samples. One may argue that the persistent presence
of women in these selective samples is inconsistent with STT (as
well as with biological accounts). However, if STT is supported,
then women who excel in math would do even better in stereotypefree environments. Having to face stereotype threat might, over
1

According to Benbow (1988), at least three physiological factors are
relevant to understanding gender differences in mathematical reasoning
ability, namely (a) left-handedness and (b) symptomatic atopic disease
(allergies), which may be related to bihemispheric representation of cognitive functions or to the impact of prenatal testosterone exposure; and (c)
myopia. As noted by Benbow, “these physiological factors, especially
prenatal testosterone exposure, lend credence to the view that sex differences in extremely high mathematical reasoning ability may be, in part,
physiologically determined” (p. 180).
2
The National Science Foundation (2006) recently released a report
essentially declaring that the gender gap on standardized math tests has
disappeared, but the related statistics did not focus specifically on highly
selective samples.

STEREOTYPE THREAT IN THE CLASSROOM

time, lead women to disidentify with math as an important domain,
that is, “avoid or drop the domain as an identity or basis of
self-esteem” (Spencer et al., 1999, p. 6). This additional facet of
the theory helps explain why women remain underrepresented in
mathematically intensive disciplines and careers.
Thus, there are ample reasons to believe today that gender
differences favoring men on standardized math tests are due to the
temporary intervention of a negative stereotype, as suggested by
STT.

STEREOTYPE THREAT IN CHILDREN
Interestingly, there is also evidence that this negative stereotype
operates in children. Not only do children become aware of their
gender identity at a very young age (Aboud, 1988; Hirschfeld,
1996; Huston, 1987), they also believe—as early as first grade—
that boys are better than girls in math-related areas (Lummis &
Stevenson, 1990; see also Eccles, Wigfield, Harold, & Blumenfeld, 1993; Wigfield et al., 1997). This belief is not necessarily
erroneous, as differences favoring boys on standardized math tests
have sometimes been found, especially among math-talented children (Mills, Ablard, & Stumpf, 1993; Robinson, Abbott,
Berninger, & Busse, 1996). Again, however, the fact that the boys’
advantage expresses itself more clearly when highly selective
samples are retained is consistent with STT.
Direct evidence of stereotype threat in girls facing a math test
was found by Ambady, Shih, Kim, and Pittinsky (2001). In the
laboratory, Ambady et al. assigned Asian American girls from the
lower (kindergarten to Grade 2, aged 5–7) and upper (Grades 3–5,
aged 8 –10) elementary school grades and from middle school
(Grades 6 – 8, aged 11–13) to one of three conditions: Asian
identity activated, female identity activated, and no identity activated (control). In the ethnic-identity condition, the younger children (kindergarten to Grade 2) were simply asked to color a picture
depicting two Asian children eating with chopsticks out of rice
bowls. In the gender-identity condition, the picture showed a girl
holding a doll. In the control condition, it was a landscape. For the
two groups of older children, the identity manipulation was made
by asking them to answer questions related either to their ethnicity
(e.g., whether they had any non-Caucasian/non-White classmates)
or their gender (e.g., whether most of their friends were boys or
girls). Those in the control group answered neutral questions (e.g.,
favorite season). All children were then given math-related questions from a standardized test designed for their particular grade.
Both lower elementary school and middle school girls performed
significantly worse on the math test when their gender identity was
activated compared with when their ethnic identity (associated
with a positive stereotype in math) was activated or when no
identity was activated. Although the upper elementary school girls
performed best in the gender-identity condition than in the other
two conditions, Ambady et al.’s findings indicate that girls can be
influenced by the negative gender stereotype quite early in their
cognitive development.

THE PRESENT STUDIES
Despite its high relevance to education (particularly educational
equality), the stereotype threat phenomenon has not received much
attention in real classrooms, especially among children. Like most
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stereotype threat research (for reviews, see Maass & Cadinu, 2003;
Steele, Spencer, & Aronson, 2002), past studies on gender and
math performance has tested participants (generally young adults)
in the laboratory, individually or in small groups (see Ben-Zeev et
al., 2005). Some studies (Good, Aronson, & Inzlicht, 2003; Keller,
2002; Keller & Dauenheimer, 2003; Massey, Charles, Lundy, &
Fischer, 2003) were exceptions. None of them, however, can be
taken as direct evidence that girls are influenced by stereotype
threat in ordinary classroom circumstances.
In Good et al.’s (2003) study, adolescent girls who were encouraged by college students to view intelligence as malleable
and/or to attribute academic difficulties to the novelty of the
educational setting earned significantly higher math standardized
test scores than girls in the control condition (where these encouragements were not made). This interesting finding suggests that
stereotype threat is the default mindset for female students in math
classes and shows how to change this mindset. But it cannot be
taken as direct evidence that girls (especially before adolescence)
facing math in ordinary classroom circumstances are affected by
stereotype threat.
Likewise, Massey et al.’s (2003) ambitious survey offered evidence that stereotype threat is a significant component of the
academic underachievement of low-status group members. This
survey focused on African Americans and Latinos, however, and
did not specifically address the question of stereotype threat
among girls, a fortiori children in math classes.
Studies by Keller (2002) and Keller and Dauenheimer (2003)
indicated that young women (M age ⫽ 18.7, for the 2002 study)
and adolescent girls (M age ⫽ 15.7, for the 2003 study) were
influenced by stereotype threat in the classroom setting. However,
in the stereotype threat (vs. control) condition, participants were
told that the math test had (vs. had not) been shown to produce
gender differences, which is not what teachers typically tell their
students. In Keller’s study, not only was this gender difference
information given, but participants in the stereotype threat condition also learned explicitly that men had outperformed women in
past research. So one can still wonder whether the negative gender
stereotype operates in the school context under more ordinary
circumstances (both when the other classmates are physically
present and when the stereotype is not explicitly activated), especially with children or girls younger than those tested by Keller
and Dauenheimer.
There is little doubt that this stereotype can be subtly or implicitly activated (see Smith, 2002), even in children (Ambady et al.,
2001). In Ambady et al.’s laboratory study, however, the negative
stereotype was activated directly via tasks that made it salient,
rather than indirectly as is probably the case in the school context.
McKown and Weinstein (2003) offered evidence, in this context,
of indirectly induced stereotype threat (via task characterization)
among children from stigmatized ethnic groups, but this finding
does not tell us about the ultimate fate of schoolgirls in similar
circumstances.
Clearly, there is today no direct evidence that stereotype threat
occurs among schoolgirls in ordinary classroom circumstances.
Not only is direct evidence clearly needed, but there are some
reasons to believe that stereotype threat does not necessarily generalize to test settings outside the laboratory. As noted by
Wicherts, Dolan, and Hessen (2005), only a few studies have
looked into the debilitating effects of stereotype threat on test
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performance in test settings high in ecological validity and/or
settings with consequential test outcomes. And stereotype threat
effects were generally small or nonexistent in these studies (despite the large and representative samples used). Cullen, Hardison,
and Sackett (2004), for example, relied upon the differential predictions procedure that is the gold standard for examining test bias
and found no support for stereotype threat effects in educational
and military job settings. Likewise, Stricker and Ward (2004)
conducted two field studies within an actual high-stakes test situation but were unable to replicate the strong negative effects of
asking for biographical information prior to taking a test (i.e.,
group prime; see Steele & Aronson, 1995) on minority and female
test performance. In addition, three recent lab experiments addressed the effects of stereotype threat on Blacks’ test performance
in a job selection context (McFarland, Lev Arey, & Ziegert, 2003;
Nguyen, O’Neal, & Ryan, 2003; Ployhart, Ziegert, & McFarland,
2003). In these studies, test-taking motivation was enhanced by the
promise of financial rewards for high test scores. Despite the use
of manipulations with well-established effects (i.e., race prime and
test diagnosticity), the debilitating effects of stereotype threat on
minority test performance were generally absent. Sackett (2003)
suggested that these results imply that the generality of stereotype
threat effects to motivational job selection contexts is limited.
Likewise, Stricker and Ward suggested that their studies indicate
that high test stakes appear to be capable of overriding the negative
effects of stereotype threat on test performance.
The two studies reported in the present article tested whether
girls (10 –12 years old) were influenced by stereotype threat in
quasi-ordinary classroom circumstances (i.e., as close as possible
to normal classroom conditions). More specifically, Study 1
looked at whether stereotype threat occurred among middle school
girls in their natural school environment when they were simply
led to believe (erroneously) that the task they would perform
measured mathematical skills. As such, this study also tested the
possibility that stereotype threat among schoolgirls encompasses a
broader set of intellectual tasks rather than just math tests, which
would make it even more problematic than previously assumed.
We used a modified version (see the Appendix) of the ReyOsterrieth Complex Figure (ROCF) recall memory task (Osterrieth, 1944; Rey, 1941) that is still in widespread use today for
neuropsychological assessment (of adults as well as children),
especially when perceptual organization, visuospatial constructional ability, planning, and visual memory are being evaluated
(e.g., Akshoomoff & Stiles, 1995). The complex figure, which Rey
developed for administration to individuals with brain damage, is
a two-dimensional line drawing that has no particular meaning and
is difficult to encode verbally (Waber, Bernstein, & Merola, 1989).
The ROCF task was particularly useful for our purposes here
because it can be presented as either a geometry test, a memory
game, or a drawing test (Huguet, Brunot, & Monteil, 2001), at least
with children.3 It is therefore well suited for subtly or indirectly
activating the negative gender stereotype. This task is also thought
to tap a variety of skills that are important or even essential
components of academic performance (Kirkwood, Weiler, Bernstein, Forbes, & Waber, 2001). As noted by Kirkwood et al.,
successful encoding of the complex figure depends on the intactness of fundamental visual–perceptual and visual–spatial skills, as
well as on cognitive and metacognitive processes such as attention,
organization, and strategy use. Here, we hypothesized that at least

some of the fundamental skills and processes involved in the
ROCF task would be temporarily disrupted under stereotype
threat, resulting in girls’ poorer performance when the task was
characterized as a geometry test rather than in a stereotypically
irrelevant way (e.g., as a memory game). Whereas Study 1 tested
this hypothesis with a selective sample of students working alone
on the ROCF task, Study 2 tested it under conditions close to
ordinary classroom tests (i.e., classmates present), with students
from the general population.
Not only did Study 2 test whether schoolgirls were affected by
stereotype threat in these more ordinary circumstances, but it also
varied the gender composition of the classroom (mixed-gender vs.
same-gender setting). Several laboratory findings have suggested
that gender composition of the performance setting indeed matters
for stereotype threat to occur. Inzlicht and Ben-Zeev (2000, Experiment 1) found that college women’s math performance was
significantly lower when they were asked to take the test in a
mixed-gender setting with a majority of men (2 male participants
and 1 female participant) than when they worked in a same-gender
setting (groups of 3 female participants; for conceptually similar
results, see Sekaquaptewa & Thompson, 2003). Being outnumbered by men, Inzlicht and Ben-Zeev (2000) reasoned, probably
led women to increased awareness of their gender group and
related stereotypes (which is clearly consistent with numerous
findings in the self-concept and stereotype literature). Also consistent with this account, Inzlicht and Ben-Zeev (2000, Experiment
1) showed that, in this same condition (being outnumbered by
men), women’s performance in a nonstereotyped domain (a verbal
test) was unaffected. Similarly, when men took a math test while
being outnumbered by women (Inzlicht & Ben-Zeev, 2000, Experiment 2), their test performance was the same as when they took
the test in the presence of other men. More recently, Inzlicht and
Ben-Zeev (2003) showed that women’s math-performance deficit
in mixed-gender minority conditions occurred in public as well as
private environments, indicating just how far-reaching the effects
of stereotype threat can be. Gender composition therefore deserves
special attention when the impact of the negative gender stereotype
is being tested in math classes.
The negative gender stereotype, we reasoned, should be more
salient for girls when both male and female classmates are physically present than when only same-gender classmates are involved, resulting in a smaller (or even null) stereotype threat effect
in the latter setting. Note here that the effects possibly related to
the gender composition of the classroom were neglected in past
stereotype threat research within the school context (see previous
section). Furthermore, the fact that there are numerous lab findings
in favor of our gender composition hypothesis does not make it
trivial. As noted earlier in this article, there are some reasons to
believe that what has been discovered about stereotype threat in
3
In their study, Huguet, Brunot, and Monteil (2001) modified Rey’s
complex figure to increase its complexity and remove certain components
(i.e., two Christian crosses and one circle including three dots evoking a
human face). Not only could these components be encoded more easily, but
they were not appropriate for characterizing the task as a geometry test.
Only schoolboys participated in Huguet, Brunot, and Monteil’s (2001)
study, which offered preliminary evidence that the ROCF task characterization (geometry vs. control) makes a difference in students’ recall performance (it was found to depend on their academic history in math).
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the context of the laboratory does not necessarily generalize to test
settings high in ecological validity and/or to settings with consequential test outcomes, such as the classroom. In addition, it should
be pointed out that the use of the ROCF task does not undermine
the authenticity of the present experiments. In France, children
aged 10 to 12 years old are frequently faced with this type of task
in their classroom both when they are faced with the national
standardized evaluation (the ROCF task comes close to many
subtests of this evaluation, which takes place in the first year of
secondary school) and in the course of regular classroom exercises
(the ROCF task is quite similar to several exercises from the
geometry section of students’ math books).
Finally, the psychological correlates of gender composition
were explored in light of Marx, Stapel, and Muller’s (2005) recent
findings on stereotype threat and the salience of successful role
models. In their study, describing a math test as being diagnostic
of math ability (vs. reasoning ability) made women’s membership
in the stereotyped group (women) especially salient. Of particular
interest here is the fact that for women in the stereotype threat
condition, learning about another woman who excelled in math
neutralized the negative effects of the threatening gender stereotype (see also Marx & Roman, 2002), exactly as one would expect
if female participants had engaged in upward-comparison assimilation (see Mussweiler & Strack, 2000; Stapel & Suls, 2004).
Based on these and the gender-composition findings, we assumed that increased salience of positive role models would be
precisely what would protect women and girls against the negative
gender stereotype when working on math tests in same-gender
settings rather than in mixed-gender ones. In the stereotype threat
condition (geometry test), we predicted that the presence of only
same-gender classmates would lead girls to focus more exclusively
on positive role models (i.e., female classmates who excel in
math), possibly at the expense of both stereotypic in-group and
out-group members (i.e., low-math-ability girls and high-mathability boys).

Study 1
Method
Participants
Two weeks before the start of the study, two math teachers from
two French public middle schools selected 40 (among 172) of their
students (20 girls and 20 boys) in sixth or seventh grade (ages
11–13). The selection was made on the basis of how students
evaluated their actual standing in math relative to their classmates
(from 1 ⫽ much worse to 5 ⫽ much better, including 3 ⫽ the
same), hereafter called comparative evaluation. Only those who
chose Points 4 and 5 on the comparative evaluation scale (M ⫽
4.47, SD ⫽ 0.51) were retained for the study, resulting in a very
selective sample. Consistent with their comparative evaluations,
these students’ average math grade (at Trimester 2) was equal to
16.25 (SD ⫽ 2.43) on a scale ranging from 0 to 20, which in
France is a very high grade. Students were also asked to indicate
the importance they personally attributed to math (on a scale
ranging from 1 ⫽ not important to 5 ⫽ extremely important). The
stereotype threat literature typically assumes that high performance in a domain is equivalent to being strongly identified with
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the domain. Consistent with this, the present high-math-ability
participants rated math as very important for them personally
(M ⫽ 4.75, SD ⫽ 0.44).4 No gender differences were found on
these measures. All parents allowed their children to participate in
a study focusing on “children’s behavior at school.”

Procedure
The children were met individually by a same-gender experimenter in one of their regular classrooms. They were informed that
(a) they had been chosen at random among a larger sample; (b) the
session would include a “geometry test” (for half of them) versus
a “memory game” (for the other half) on which they might do well
or poorly, followed by a brief questionnaire; and (c) their data
would be kept confidential (they were told not to write their names
on the answer sheet or questionnaire). The participants were told
that the task they would be given might help develop a new
geometry test for a textbook (geometry condition) versus a new
game for a fun magazine (memory game condition). Although they
were given the opportunity to not participate if they so desired, all
students chose to continue with the session. Within each gender,
students were assigned at random to one of the two conditions
(geometry vs. memory game). They were systematically and explicitly asked to take the test (or game) very seriously and to put
in as much effort as they could. After answering any questions, the
experimenter asked the student to get ready for the first part of the
test or game (figure encoding), put the figure on the student’s desk,
and left the room for exactly 50 s. He or she then returned to the
room, took the figure, and gave the student a pencil and a sheet of
paper for the second part (figure reproduction from memory). Then
the experimenter left the room again and allowed 5 min for
reproducing the figure (which was sufficient, as a pretest had
indicated).
In all conditions, the students were then asked to rate the extent
to which they agreed with the idea that what they did was a
scholastic test (on a scale ranging from 1 ⫽ completely disagree to
5 ⫽ completely agree), hereafter called manipulation check. All
students also rated the degree to which the task was difficult and
interesting (on scales ranging from 1 ⫽ not at all to 5 ⫽ extremely), hereafter called self-reports. The children were debriefed
and thanked afterwards.
As suggested by Rey and Osterrieth themselves, recall performance was measured in terms of both the number and quality of
the units reproduced from the complex figure (there were 22 units
in the present version). The scoring was done by two independent
judges blind to the experimental conditions and the students’
4

However, we agree with an anonymous reviewer that high performance in a domain is not necessarily equivalent to being strongly identified
with the domain. High math achievers may sometimes perceive math as
important in their parents’ or teachers’ eyes, more than for themselves
personally (Goethals & Darley, 1987). As shown by Huguet, Brunot, and
Monteil (2001), low math achievers sometimes remain strongly identified
with math, at least temporarily, perhaps for similar reasons (parents’ and
teachers’ influences). Whatever the underlying process, however, the importance ratings indicated whether the domain mattered in some ways. And
the more a domain was rated as important, the more self-related threats due
to one’s personal history of failure or one’s group’s bad reputation in this
domain might have been salient for the students.
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gender (␣ ⫽ .98). Two points were given if the unit was correct
and properly positioned, 1 if it was either altered but correctly
placed or not altered but incorrectly placed, 0.5 if it was altered
and in the wrong place, and 0 if it was missing or unrecognizable.
The best possible score was 44 (22 units ⫻ 2 points).

(M ⫽ 3.42, SD ⫽ 0.71). Single-sample t tests showed that these
ratings differed significantly ( ps ⬍ .001) from the midpoint (3) of
the rating scale.

Results

Although very simple, Study 1 gives rise to some exciting
results. First of all, it provides initial evidence of stereotype threat
in schoolgirls (at least in those who excel in math) who were
simply (but erroneously) led to believe that the task being performed measured mathematical skills. The negative gender stereotype was activated here both implicitly and indirectly by means of
task characterization, rather than explicitly via gender-related information or directly via preliminary tasks that made it salient.
This implicit as well as indirect activation was sufficient for a
performance deficit to occur in the stereotype threat condition.
Whereas girls underperformed relative to boys in the geometry
condition, they outperformed them in the memory game condition,
which was unexpected. Although completely speculative, one explanation for this finding is that boys were influenced by a stereotype favoring girls in the memory domain (for evidence that men
can be affected by stereotypes favoring women, see Leyens,
Désert, Croizet, & Darcis, 2000). However, this stereotype, if there
is any, is not as strong or as salient in our society as the one
favoring men in math, which runs against the strength of boys’
underperformance effect in the memory game condition. Perhaps
boys were simply more reluctant to expend effort on the ROCF
task when characterized as a memory game (compared with when
characterized as a geometry test), because this characterization is
not (or is less) relevant in the school context. As shown by the
self-report findings, however, participants in both conditions rated
the task as interesting. Stereotype lift is another explanation.
According to Walton and Cohen (2003), stereotype lift is a performance boost that occurs in members of nonstereotyped groups
when they are made aware that an outgroup is negatively stereotyped, or simply (as in the geometry condition here) when the task
performed triggers the negative stereotype. Walton and Cohen
(2003) suggested that negative out-group stereotypes improve performance by encouraging downward comparisons with a denigrated outgroup. By comparing themselves with a socially discredited group, nonstereotyped individuals may experience increased
feelings of self-efficacy (Bandura, 1986), which may in turn improve their performance, especially on difficult, self-relevant tests
requiring persistence in the face of frustration. In line with this, the
present data indicate that the task was perceived as both difficult
(as shown by the difficulty ratings) and self-relevant (as shown by
the importance ratings). Although this study was not specifically
designed to test stereotype lift, the boys’ performance in the two
characterized conditions was entirely consistent with this effect.
These preliminary findings leave a crucial question unanswered,
however: Can stereotype threat be found in schoolgirls under more
ordinary classroom circumstances? The fact that girls exhibited a
performance deficit merely because they believed that the task
measured mathematical skills is one thing. Whether this deficit
occurs under conditions close to those found in an ordinary classroom is another, especially if the gender composition of the classroom is considered. As suggested earlier, there are good reasons to
predict that, compared with a mixed-gender setting, the presence
of only same-gender classmates will be associated with a smaller

The assumptions of all statistical analyses presented in this
article were systematically tested. Only significant deviations to
these assumptions (when any) are reported.

Manipulation Check
As indicated by a 2 (student gender) ⫻ 2 (task characterization)
analysis of variance (ANOVA), the students perceived the task as
a scholastic test to a greater extent in the geometry condition (M ⫽
3.10, SD ⫽ 1.07) than in the memory game condition (M ⫽ 2.15,
SD ⫽ 1.09), F(1, 36) ⫽ 7.37, p ⬍ .01, 2 ⫽ .07. No other effects
were found.

Recall Performance
The students’ overall recall score was only 21.66 points (SD ⫽
5.22) out of a maximum of 44, indicating that the task was difficult
for them. As expected, the Student Gender ⫻ Task Characterization interaction was significant, F(1, 36) ⫽ 8.89, p ⬍ .006, and
was associated with a large effect size (2 ⫽ .20). The present
pattern of means (see Figure 1) was beyond our expectations. As
revealed by simple contrasts, girls performed less well (i.e., recalled fewer units) than boys in the geometry condition, F(1, 36) ⫽
3.92, p ⬍ .05, 2 ⫽ .10, whereas they outperformed the boys in the
memory game condition, F(1, 36) ⫽ 4.99, p ⬍ .03, 2 ⫽ .12. In
addition, whereas boys performed better in the geometry condition
than in the memory game condition, F(1, 36) ⫽ 6.19, p ⬍ .02,
2 ⫽ .15, the opposite effect—though marginally significant—was
obtained for girls, F(1, 36) ⫽ 2.99, p ⬍ .09, 2 ⫽ .08.

Self-Reports
The 2 ⫻ 2 ANOVA mentioned above yielded no effects. Regardless of their gender and assigned condition, students perceived
the task as both difficult (M ⫽ 3.87, SD ⫽ 0.76) and interesting

Figure 1. Mean recall performance as a function of student gender and
task characterization. Error bars represent standard error.
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if not null stereotype threat effect. Likewise, in the threatening
(geometry) condition, the salience of successful role models
should be higher in a same-gender setting than in a mixed-gender
setting. This possibility was explored in Study 2 by means of what
is hereafter referred to as the nomination task.

Study 2
Method
Participants
The participants were 454 students (223 girls and 231 boys,
aged 11–13) from nine French public middle schools. These
schools were selected because of their representativeness (in terms
of social class and math achievement-test scores) of the student
population of this age. Not surprisingly, the participants’ math
grades (M ⫽ 12.38, SD ⫽ 3.54) as well as their comparative
evaluations in this discipline (M ⫽ 2.99, SD ⫽ 0.80) were below
those of the highly selective sample in Study 1. Examining these
preliminary data further, we found a significant main effect of
student gender on the comparative evaluations in math when math
grades were controlled, F(1, 437) ⫽ 15.74, p ⬍ .001, 2 ⫽ .04.
Consistent with the negative math-related gender stereotype, girls
(M ⫽ 2.87, SE ⫽ 0.04) rated their relative standing in this subject
less positively than did boys (M ⫽ 3.12, SE ⫽ 0.04). This bias did
not exist in the students’ comparative evaluations in drawing, F(1,
438) ⫽ 1.86, p ⫽ .17, which were taken as a control and measured
during the same time period (while controlling for drawing
grades). No gender difference was found in the importance ratings
students attributed to math. Overall, these ratings remained high
(M ⫽ 3.92, SD ⫽ 0.91). As in Study 1, these two measures (i.e.,
comparative evaluations and importance) were taken before the
study began. All parents allowed their children to participate under
the same premise as used before.

Procedure
Students were met collectively by two experimenters (one man
and one woman) in one of their regular classrooms. They were
informed that (a) their class had been chosen at random from
among a larger sample; (b) the session would include a geometry
test (vs. a drawing test) on which they might do well or poorly,
followed by a brief questionnaire; and (c) their data would be kept
confidential. Although they were given the opportunity to not
participate if they so desired, all students chose to continue with
the session. Then the experimenters divided each class into two
mixed-gender or two same-gender subgroups of 10 to 14 students.
Half of the students in each class remained in the same room with
one of the two experimenters, and the other half moved to an
adjacent room with the other experimenter (in the mixed- as well
as same-gender subgroups, the experimenter’s gender did not
necessarily match that of participants). The reason for the move
was said that it would simply be easier to carry out the upcoming
activity. In order to minimize suspicion possibly related to the way
each class was divided, the students in the mixed-gender groups
were told that group assignment had been done at random; those in
the same-gender groups were told that it was simply a much faster
way to divide the students than any other solution. Students were
seated separately to prevent cheating and were told again, to make
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it very clear, that the task was designed to evaluate their “ability in
geometry” (or their “ability in drawing”). Drawing was used in
Study 2 rather than memory game to see whether the findings of
Study 1 could be replicated when the stereotype-irrelevant condition implied an activity not only assumed to be nondiagnostic of
math-related skills but also not explicitly related to students’
memory ability. Furthermore, drawing is still part of the curriculum (in France, drawing is a mandatory subject in these grades),
which may have helped prevent a motivation-loss phenomenon, if
any. Because the task was administered collectively, students were
given more time (90 s) than in Study 1 (50 s) to encode the
complex figure. As before, however, they had 5 min to reconstruct
it from memory. The experimenter remained in the room throughout the encoding and recall phases, during which he or she simply
sat at the teacher’s desk and watched the entire group silently.
Students then rated the extent to which they perceived the task
as a valid measure of drawing ability versus geometry ability
(manipulation check), on a single scale ranging from 1 (valid test
of drawing) to 5 (valid test of geometry), including 3 (valid test of
both). As before, they also rated the degree to which the task was
difficult and interesting (self-reports). Then they estimated their
task-specific effort (on a scale ranging from 1 ⫽ none at all to 5 ⫽
a lot). This additional item was included as a means of knowing
whether the stereotype threat and stereotype-lift effects (if any)
were associated with changes in self-reported effort.
Finally, on the last page of the questionnaire, and whichever
way the task was characterized, students were asked to nominate
the highest and lowest math achievers in their class, including
themselves if they desired, listing up to three names in each
category (nomination task). As noted earlier, the nomination task
was used as a means of finding out whether girls’ salience of
positive role models (i.e., high-math-ability female classmates)
changed as a function of task characterization and gender composition. Recall that, under stereotype threat, positive-role salience
was expected to be higher in the same-gender context than in the
mixed-gender context. If this were the case, then the former setting
should be associated for girls with a higher tendency (compared to
the mixed-gender setting) to nominate high-math-ability classmates from their own gender group. As we see later, this is exactly
what happened.

Results
Manipulation Check
The 2 (student gender) ⫻ 2 (task characterization) ⫻ 2 (gender
composition) ANOVA yielded only a significant main effect of
task characterization, F(1, 443) ⫽ 18.39, p ⬍ .001, 2 ⫽ .04. As
expected, students perceived the task as a better measure of their
geometry ability in the geometry condition (M ⫽ 3.45, SD ⫽ 0.90)
than in the drawing condition (M ⫽ 3.11, SE ⫽ 0.85). Singlesample t tests showed that the students’ ratings of the task as a
geometry test differed significantly from the midpoint (3) of the
scale only in the geometry condition ( p ⬍ .001), although this
difference was marginally significant in the drawing condition
( p ⬍ .06).

Recall Performance
As in Study 1, task performance was scored by two independent
judges (␣ ⫽ .97). The overall score was 25.08 points (SD ⫽ 6.34)
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versus 21.66 in Study 1, which was not surprising given that more
time was allowed for encoding. Students’ math grades correlated
significantly with their recall performance, r(454) ⫽ .29, p ⬍ .001.
Although this correlation did not occur in Study 1, r(40) ⫽ .06,
perhaps due to low variance in grades, it was significant or
marginally significant in each Study 2 condition (rs ranged from
.19 to .42) but one: the mixed-gender setting among girls who were
faced with the task characterized as a geometry test, r ⫽ .05, ns,
which was the most self-threatening condition for these participants. All subsequent analyses were thus performed using math
grades as a covariate (Aronson, Fried, & Good, 2002). Moreover,
this technique made the present analysis more comparable to that
conducted by Keller and Dauenheimer (2003) on a student sample
taken from the general population. Using their participants’ math
grades as a covariate, these authors showed that stereotype threat
was not necessarily limited to the highest math achievers, at least
in a school setting. Note that testing this important aspect of Keller
and Dauenheimer’s findings on younger students was an integral
part of the present study.
The 2 (student gender) ⫻ 2 (task characterization) ⫻ 2 (gender
composition) analysis of covariance (ANCOVA)5 revealed a main
effect of gender composition, F(1, 442) ⫽ 34.54, p ⬍ .001, 2 ⫽
.07, indicating that students performed better (i.e., recalled more
units) in the same-gender condition (M ⫽ 26.40, SE ⫽ 0.36) than
in the mixed-gender condition (M ⫽ 23.09, SE ⫽ 0.43). This
effect, however, was qualified by a two-way interaction between
student gender and task characterization, F(1, 442) ⫽ 8.53, p ⬍
.004, 2 ⫽ .02, itself qualified by a three-way interaction between
student gender, task characterization, and gender composition,
F(1, 442) ⫽ 4.14, p ⬍ .04, 2 ⫽ .01 (see Figure 2). Because
stereotype threat was expected to occur to a greater extent, if not
solely, in the mixed-gender setting, we broke this higher order
interaction down by gender composition. As expected, whereas the
Student Gender ⫻ Task Characterization interaction was clearly
significant in the mixed-gender setting, F(1, 176) ⫽ 11.62, p ⬍
.001, 2 ⫽ .06, it was not in the same-gender setting, F(1, 266) ⫽
0.46, p ⫽ .50, 2 ⫽ .00 (despite higher statistical power).6 Simple
main analyses on the mixed-gender setting revealed that girls
underperformed relative to boys in the geometry condition, F(1,

Figure 2. Mean recall performance as a function of student gender, task
characterization, and gender composition. Error bars represent standard
error.

176) ⫽ 5.44, p ⬍ .02, 2 ⫽ .03, but outperformed them in the
drawing condition, F(1, 176) ⫽ 6.19, p ⬍ .01, 2 ⫽ .03. Moreover,
girls performed significantly better in the drawing condition than
in the geometry condition, F(1, 176) ⫽ 11.41, p ⬍ .001, 2 ⫽ .06.
Although the boys’ performance in both conditions was consistent
with a stereotype-lift effect (i.e., higher performance in geometry
than in drawing), this effect in Study 2 was nonsignificant, F(1,
176) ⫽ 1.96, p ⫽ .16, 2 ⫽ .01. Finally, Figure 2 suggests that
boys in the geometry condition did much better in the same-gender
setting compared with the mixed-gender setting, which was indeed
true, F(1, 442) ⫽ 10.53, p ⬍ .001, 2 ⫽ .02.

Self-Reports
The 2 ⫻ 2 ⫻ 2 ANCOVA revealed a marginally significant
main effect of task characterization on students’ interest in the
task, F(1, 440) ⫽ 3.27, p ⬍ .07, 2 ⫽ .01, with more interest in the
geometry condition (M ⫽ 3.27, SE ⫽ 0.07) than in the drawing
condition (M ⫽ 3.09, SE ⫽ 0.07). A main effect of gender
composition occurred on the difficulty ratings, F(1, 437) ⫽ 5.76,
p ⬍ .02, 2 ⫽ .01, which were higher in the mixed-gender setting
(M ⫽ 3.49, SE ⫽ 0.07) than in the same-gender setting (M ⫽ 3.28,
SE ⫽ 0.05). A main gender effect was also significant, F(1, 437) ⫽
5.96, p ⬍ .01, 2 ⫽ .01, indicating that girls (M ⫽ 3.49, SE ⫽
0.06) perceived the task as more difficult than did boys (M ⫽ 3.28,
SE ⫽ 0.06). This effect, however, was qualified by a marginally
significant Student Gender ⫻ Task Characterization interaction,
F(1, 437) ⫽ 3.54, p ⬍ .06, 2 ⫽ .01. As the simple main effects
showed, girls in the geometry condition (M ⫽ 3.61, SE ⫽ 0.09)
rated the task as more difficult than did boys (M ⫽ 3.23, SE ⫽
0.08), F(1, 437) ⫽ 9.80, p ⬍ .002, 2 ⫽ .02. Girls in the geometry
condition also thought the task was more difficult than did girls in
the drawing condition (M ⫽ 3.38, SE ⫽ 0.09), F(1, 437) ⫽ 3.43,
p ⬍ .07, 2 ⫽ .01 (see Figure 3). The assumption of homogeneity
of variances was not met here. The Student Gender ⫻ Task
5
Following Yzerbyt, Muller, and Judd (2004), each interaction term
between the covariate (students’ math grades) and the two manipulated
variables (task characterization and gender composition) were entered into
the ANCOVA. As stated by these authors, whenever a covariate is potentially confounded with the measured independent variable (here, students’
gender) and, additionally, participants have been randomly assigned to
levels of the manipulated independent variables, then the predicted interaction between the measured and manipulated independent variables will
be confounded with the interaction between the covariate and the manipulated independent variables. When this is the case, then the interaction
between the manipulated and measured independent variables will be
estimated with bias unless both the covariate and the interactions between
the covariate and the manipulated variables are controlled.
6
We deliberately retained a larger sample for the same-gender setting
(n ⫽ 272), compared with the mixed-gender setting (n ⫽ 182). The
resulting higher statistical power in the former setting reduced the probability of Type II error that could have been associated with the decision of
accepting the null stereotype threat effect that was expected in this setting.
Also, although the omnibus F corresponding to the Student Gender ⫻ Task
Characterization interaction was not significant in the same-gender setting
( p ⬍ .50), one may wonder whether girls (M ⫽ 26.27, SE ⫽ 0.70) still
significantly underperformed relative to boys (M ⫽ 27.31, SE ⫽ 0.71) in
the geometry condition. A simple main analysis showed that this gender
difference was clearly not significant, F(1, 266) ⫽ 1.68, p ⬍ .30, 2 ⫽ .00.
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Characterization interaction, however, was clearly significant
when using a nonparametric test (Kruskal–Wallis, p ⬍ .01). Finally, no effects were found on the students’ self-report of effort,
which, overall, was quite high (M ⫽ 3.45, SE ⫽ 0.04).

Nomination Task
The vast majority of students (96%, n ⫽ 434) nominated at least
one classmate in each math ability category (high or low). Students
nominated in the high-ability category were high math achievers
(M ⫽ 16.14, SD ⫽ 1.42), and students nominated in the low-ability
category were low math achievers (M ⫽ 8.12, SD ⫽ 1.87),
indicating that participants understood the nomination task correctly. Single-sample t tests showed that the high and low math
achievers scored respectively higher, t(441) ⫽ 55.61, p ⬍ .0001,
and lower, t(424) ⫽ – 47.04, p ⬍ .0001, than the “average” student
(M ⫽ 12.38, SD ⫽ 3.54). The nominations in both categories
(highest and lowest math achievers) were not restricted to the
classmates who were physically present at the time of the nomination task. Overall, 40% of the nominated highest achievers and
46% of the nominated lowest achievers were not physically
present in the immediate testing situation. This observation can be
taken as further evidence that the participants understood the
nomination task correctly (i.e., they did not believe that only
physically present classmates could be nominated).7
On this basis, we computed two indexes: (a) the number of
high-math-ability girls nominated minus the number of low-mathability girls nominated (hereafter referred to as Index 1), and (b)
the number of high-math-ability girls nominated minus the number
of high-math-ability boys nominated (hereafter referred to as Index
2); a positive difference score indicating more high-math-ability
girls nominated (for both indexes). These two indexes were then
examined via a 2 (student gender) ⫻ 2 (task characterization) ⫻ 2
(gender composition) ANCOVA, using either Index 1 or Index 2
as the dependent variable. The covariate was the proportion of girls
who were high math achievers in each class (i.e., those whose math
grades were 1 standard deviation above the mean of their math
class).
Index 1. This analysis revealed a main effect of gender composition, F(1, 432) ⫽ 17.56, p ⬍ .001, 2 ⫽ .04: Students
nominated a greater number of high-math-ability girls in the samegender condition (M ⫽ 0.65, SE ⫽ 0.08) than in the mixed-gender

condition (M ⫽ 0.13, SE ⫽ 0.09). This effect was qualified,
however, by three interactions, namely: student gender by task
characterization, F(1, 432) ⫽ 10.97, p ⬍ .001, 2 ⫽ .03; task
characterization by gender composition, F(1, 432) ⫽ 21.85, p ⬍
.0001, 2 ⫽ .05; and the three-way interaction between student
gender, task characterization, and gender composition, F(1,
432) ⫽ 4.63, p ⬍ .03, 2 ⫽ .01 (see Table 1, Index 1). Because the
salience of high-math-ability female classmates was expected to
vary among girls alone, we broke this higher order interaction
down by student gender. The Task Characterization ⫻ Gender
Composition interaction was, in fact, significant for girls, F(1,
212) ⫽ 20.37, p ⬍ .0001, 2 ⫽ .09, and for boys, F(1, 217) ⫽
4.30, p ⬍ .04, 2 ⫽ .02.
As expected, girls facing the geometry condition in the mixedgender setting nominated more low- than high-math-ability girls
(M ⫽ – 0.35, SE ⫽ 0.19), whereas those in the same-gender setting
did exactly the opposite, that is, they nominated essentially highmath-ability girls (M ⫽ 0.95, SE ⫽ 0.15), F(1, 212) ⫽ 29.67, p ⬍
.0001, 2 ⫽ .12. In contrast, girls in the drawing condition nominated mostly high-math-ability girls, whatever the gender composition (M ⫽ 0.91, SE ⫽ 0.20, and M ⫽ 0.48, SE ⫽ 0.19, for
mixed- and same-gender contexts, respectively), F(1, 212) ⫽ 2.19,
p ⬍ .14, 2 ⫽ .01.
Boys in the geometry condition in the mixed-gender setting
nominated the same number of low- and high-math-ability girls
(M ⫽ 0.00, SE ⫽ 0.16), whereas those in the same-gender setting
nominated more high- than low-math ability girls (M ⫽ 0.94, SE ⫽
0.15), F(1, 217) ⫽ 20.17, p ⬍ .0001, 2 ⫽ .09. Boys in the
drawing condition nominated the same number of low- and highmath-ability girls in both gender composition settings (M ⫽ 0.00,
SE ⫽ 0.19, for the mixed-gender setting; M ⫽ 0.23, SE ⫽ 0.18, for
the same-gender setting), F(1, 217) ⫽ 0.66, ns, 2 ⫽ .00.
Index 2. Here, whereas the Task Characterization ⫻ Gender
Composition interaction was clearly significant for girls, F(1,
216) ⫽ 19.42, p ⬍ .0001, 2 ⫽ .08, it was nonsignificant for boys,
F(1, 224) ⫽ 2.33, p ⫽ .13, 2 ⫽ .01. Consistent with the previous
findings, girls facing the geometry condition in the mixed-gender
setting nominated more high-math-ability boys than high-mathability girls (M ⫽ – 0.13, SE ⫽ 0.23), whereas those in the
same-gender setting nominated essentially high-math-ability girls
(M ⫽ 0.88, SE ⫽ 0.19), F(1, 216) ⫽ 11.89, p ⬍ .001, 2 ⫽ .05.
Girls in the drawing condition also nominated mostly high-math7

Figure 3. Mean difficulty ratings as a function of task characterization
and student gender. Error bars represent standard error.
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One may wonder whether the same-gender condition did or did not
bias the nominations toward same-gender classmates (i.e., more students
nominated among those physically present in the same- than in the mixedgender condition). It did not (quite the contrary), at least for the nominated
highest achievers (62% of students nominated from among those physically present for the mixed-gender setting vs. 58% for the same-gender
setting, t(440) ⫽ 1.27, p ⬍ .21). It did, however, for the nominated lowest
achievers (49% vs. 58%, respectively, t(423) ⫽ –2.71, p ⬍ .01): Relative
to the mixed-gender condition, participants’ nominations in the samegender condition relied more on the students physically present in the
immediate testing situation. Whereas those percentages were identical for
the nominated highest and lowest achievers in the same-gender condition,
they were not in the mixed-gender condition (62% vs. 49%, t(173) ⫽ 4.68,
p ⬍ .0001), in which participants relied more on those physically present
for the nominated highest achievers than for the nominated lowest achievers.
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Table 1
Mean (Standard Error) Scores of Nominations as a Function of
Student Gender, Task Characterization, and Gender
Composition
Geometry
Nomination
For girls
Index 1
Index 2
For boys
Index 1
Index 2

Mixed
gender

Same
gender

⫺0.35 (.19)
⫺0.13 (.23)

0.95 (.15)
0.88 (.19)

0.00 (.16)
⫺0.87 (.23)

0.94 (.15)
⫺0.243 (.20)

Drawing
Mixed
gender

Same
gender

0.91 (.20)
1.42 (.24)

0.48 (.19)
0.36 (.23)

0.00 (.19)
⫺0.55 (.27)

0.23 (.18)
⫺0.71 (.25)

Note. Index 1 refers to the number of high-math-ability girls nominated
minus the number of low-math-ability girls nominated. Index 2 refers to the
number of high-math-ability girls nominated minus the number of highmath-ability boys nominated. For both indexes, a positive difference score
indicates more high-math-ability girls nominated.

ability girls, but did so to a greater extent when working in the
mixed-gender setting (M ⫽ 1.42, SE ⫽ 0.24) than in the samegender setting (M ⫽ 0.36, SE ⫽ 0.23), F(1, 216) ⫽ 8.92, p ⬍ .003,
2 ⫽ .04. The corresponding three-way interaction between student gender, task characterization, and gender composition, however, was not significant, F(1, 443) ⫽ 2.60, p ⫽ .11, 2 ⫽ .01 (see
Table 1, Index 2).
Mediation findings. As indicated by the nomination data, the
presence of only same-gender classmates led girls in the stereotype
threat (geometry) condition to focus more on positive role models
(i.e., high-math-ability girls) than on either stereotypic in-group or
out-group members (i.e., low-math-ability girls and high-mathability boys). Given that stereotype threat was eliminated in the
same-gender setting, testing whether girls’ nominations mediated
the interaction between task characterization and gender composition on task performance was tempting. In order to test for
mediated moderation, we followed the four steps outlined by
Baron and Kenny (1986; see also Muller, Judd, & Yzerbyt, 2005).
Step 1 consisted of showing that the Task Characterization ⫻
Gender Composition interaction was a significant predictor of
girls’ performance. In Step 2, the same interaction needed to
predict girls’ nominations. In Step 3, girls’ nominations needed to
predict performance when task characterization, gender composition, and their interaction were controlled. For Step 4, the direct
effect of the Task Characterization ⫻ Gender Composition interaction on performance needed to be significantly reduced when
girls’ nominations were included in the analysis. Following this
procedure, we conducted two separate mediated moderation analyses, one for each mediator (i.e., nomination Indexes 1 and 2),
while controlling for the proportion of girls who were high math
achievers in each class (and for biases due to possible interactions
between the covariate and the independent variables, as suggested
by Yzerbyt et al., 2004).
The regression analysis revealed that the Task Characterization ⫻ Gender Composition interaction predicted girls’ performance (B ⫽ –1.21, SEB ⫽ .41, ␤ ⫽ –.19, t(218) ⫽ 2.92, p ⬍ .004;
Step 1). Then, the Task Characterization ⫻ Gender Composition
interaction predicted girls’ nominations, when retaining as depen-

dent variables both Index 1 (B ⫽ – 0.36, SEB ⫽ .09, ␤ ⫽ –.23,
t(214) ⫽ –3.95, p ⬍ .0001) and Index 2 (B ⫽ – 0.48, SEB ⫽ .11,
␤ ⫽ –.25, t(218) ⫽ – 4.47, p ⬍ .0001, Step 2). In Step 3, the
analyses revealed that only Index 1 comparing high- to low-mathability girls nominated predicted girls’ performance (B ⫽ 0.78,
SEB ⫽ .34, ␤ ⫽ .19, t(209) ⫽ 2.31, p ⬍ .02), when the experimental variables and their interaction were controlled. Finally, the
analysis revealed that the Task Characterization ⫻ Gender Composition interaction no longer predicted girls’ performance when
the nomination data (Index 1) were controlled (B ⫽ – 0.53, SEB ⫽
.50, ␤ ⫽ –.08, t(209) ⫽ –1.07, p ⬍ .29). A Sobel test (Step 4)
showed that the corresponding drop in unstandardized coefficients
(from –1.21 to – 0.53) was significant, Z ⫽ –1.99, p ⫽ .046 (see
Figure 4).
Because Step 1 (the Task Characterization ⫻ Gender Composition interaction effect on task performance) was not significant
for boys (B ⫽ 0.16, SEB ⫽ .42, ␤ ⫽ .03, t(226) ⫽ .38, ns), their
nominations (Index 1 as well as Index 2) could not be taken as
possible mediators.
Finally, although participants’ nominations were fairly accurate
(overall, less than 6% of objectively high achievers were nominated as low achievers and vice versa), we also examined whether
the mediation analyses led toward the same conclusion when
removing the few nominations that were inadequate. These new
mediation analyses (on Index 1 and Index 2 as before) led toward
exactly the same conclusions.

Discussion
These new findings replicate and extend those of Study 1 in a
number of important ways. Again, whereas girls performed less
well than boys in the geometry condition, they outperformed them
in the no-threat (drawing) condition, at least in the mixed-gender
setting. This pattern offers direct evidence that in conditions close
to ordinary classroom circumstances where both genders are typically represented, schoolgirls were influenced by the negative
stereotype about their gender group’s math ability. The fact that
the girls’ performance deficit was eliminated in the same-gender
setting clearly shows that gender composition matters for this
stereotype. This finding is consistent with past laboratory research
(Inzlicht & Ben-Zeev, 2000, 2003; Sekaquaptewa & Thompson,
2003) and is especially interesting in relation to the girls’ nominations. As expected, in the geometry condition, the presence of
only same-gender classmates was associated for girls with a
greater tendency (compared to the mixed-gender setting) to nominate high-math-ability girls, as opposed to both low-math-ability
girls and high-math-ability boys.
In light of Marx et al.’s (2005) findings, which showed that the
salience of positive role models counteracts stereotype threat, the
girls’ nomination tendency helps explain why their performance
deficit was eliminated in the same-gender setting. To the extent
that girls’ nominations reflected the salience of positive role models, the mediation findings (at least those associated with Index 1)
are clearly consistent with this explanation. In fact, the girls’
tendency to nominate high-math-ability girls was found in every
condition except the one where they underperformed (i.e., geometry condition in the mixed-gender setting) and showed up especially in the mixed-gender setting when the task was said to assess
drawing ability. Although unexpected, this last finding can be
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Figure 4. Girls’ nominations (assessing the cognitive salience of high-ability girls, Index 1) as a mediator of
the Task Characterization ⫻ Gender Composition interaction effect on recall performance. Unstandardized
coefficients are reported. The number in parentheses indicates the direct effect of the Task Characterization ⫻
Gender Composition interaction on the recall performance prior to the inclusion of Index 1 in the regression
equation. *p ⬍ .05. **p ⬍ .01. ***p ⬍ .001.

taken as evidence that the physical presence of the opposite gender
does not necessarily undermine girls’ salience of positive role
models in the stereotyped domain, at least when the test at hand is
not perceived as clearly diagnostic of math ability.
It was in this particular context (i.e., task characterized as a
drawing test in a mixed-gender setting) that girls outperformed
boys, which is very interesting for several reasons. As shown by
the manipulation check, the way the task was characterized did not
always lead to the expected effect. Although the task was clearly
perceived as diagnosing geometry ability in the geometry condition, its perceived meaning in the drawing condition was more
ambiguous, falling somewhere between geometry and drawing.
Girls thus outperformed boys when the latter were present even
though the change in the task’s meaning was only slight. One may
think that, when faced with a drawing task in a mixed-gender
setting, the boys were affected by an implicitly activated stereotype favoring girls in the artistic domain, which was inhibited in
the same-gender setting. Again, however, the task was not clearly
perceived as an assessment of drawing in this condition, so this
account should be considered with caution. Furthermore, the comparative evaluation findings in drawing run directly against the
hypothesis of a stereotype favoring girls in this domain. Once more
(see the Participants section for Study 2), whereas girls rated their
relative standing in math less positively than did boys (while
controlling for students’ math grades), the reversed bias did not
exist in the students’ comparative evaluations in drawing. As
before, the motivation-loss hypothesis for boys was not supported
by the self-reports, which simply showed more interest toward the
ROCF task in the geometry condition than in the drawing condition for both gender groups, whatever the gender composition
setting. Likewise, the invocation of stereotype lift seems inadequate here. To begin with, in Study 2, the stereotype lift effect in
the mixed-gender setting was not significant. From a stereotype lift
approach, there is also no reason to expect the boys in the geometry condition to do better in the same-gender setting compared
with the mixed-gender setting. Not only would the stereotype lift
approach predict the reverse trend, but it would also lead toward

the expectation of a lower performance in girls compared to boys
in the same-gender setting when the task was characterized as
drawing, provided that a stereotype favoring girls in drawing is
operating (but we have seen that such a stereotype is not guaranteed). Instead, there was absolutely no gender difference on performance in the same-gender drawing context. On a larger scale,
the performance findings indicate that whereas girls did equally
well in each condition but the one in which they could indeed feel
threatened, the boys did better in both task characterization conditions in same-gender environments compared to mixed-gender
environments. As such, the present pattern suggests that samegender environments can have two complementary effects: They
can remove the stereotype threat obstacle in math for the girls, and
they can apparently lead boys to pay more attention to the focal
task.
Finally, the participants’ self-reports also merit special attention.
The girls perceived the task as especially difficult in the geometry
condition, both compared to boys in the same condition and to
other girls in the drawing condition, regardless of gender composition (and there is evidence that increased difficulty of the task at
hand is associated with increased anxiety in female participants;
see Stricker & Bejar, 2004). Stereotype threat was thus eliminated
in the presence of same-gender classmates only, despite the fact
that the task in this setting was perceived as equally difficult as in
the mixed-gender setting. This finding indicates that schoolgirls
can escape the negative gender stereotype even when the test is
difficult and perceived as such. It is also worth noting that, in the
mixed-gender context, participants exposed to the geometry condition did not report lower interest (quite to the contrary) or lower
effort than those in the drawing condition. It is therefore unlikely
that the girls’ suboptimal performance in the geometry condition
resulted solely from a conscious reduction in effort (e.g., giving up
in the face of a difficult task). Of course, they may have been
unwilling to report a low level of effort because this behavior is
socially undesirable. However, the girls did not report greater
effort (or interest; see also Study 1) in the drawing condition where
they performed much better, despite the social desirability of this
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kind of effort. Because the participants’ estimates of interest and
effort did not vary as a function of gender composition either, an
account in terms of conscious or strategic motivations also seems
inadequate for explaining the elimination of stereotype threat in
the same-gender setting.

General Discussion
There is ample evidence today from laboratory experiments that
women and girls show a performance deficit on standardized math
tests taken under stereotype threat. Regarding this important part
of the stereotype threat literature, the present findings make at least
four contributions.
First, they provide the first evidence to date of the impact of
stereotype threat on schoolgirls in quasi-ordinary classroom circumstances, that is, when both genders are represented and the
negative gender stereotype is both implicitly and indirectly (rather
than explicitly and directly) activated. Past research on this topic
has tested participants in the laboratory, so the generalizability of
stereotype threat effects to girls in the natural context of school has
remained unclear. Keller and Dauenheimer’s (2003) study showed
that girls (older than those tested here) can be influenced by
stereotype threat in this context. Once again, however, the participants in their study who were faced with the threat (vs. control
participants) were told that the math test they would take had (vs.
had not) been shown to produce gender differences. Because this
is not what teachers typically tell their students, the question
remained as to whether the negative gender stereotype takes effect
both in school when the stereotype is not explicitly activated, and
for girls younger than the ones in the Keller and Dauenheimer’s
study. This is no longer an unanswered question. We do not argue
that our experimental situations were strictly identical to ordinary
classroom circumstances. One notable difference comes from the
fact that the students were not exposed to their regular teachers.
Instead, they were faced with a person (the experimenter) they did
not know (as were the older students in Keller and Dauenheimer’s
study). This situation, however, comes close to what may happen
at the beginning of the school year, especially in the first year of
secondary school, when most students are faced with new teachers.
Furthermore, the present data complement rather than compete
with Keller and Dauenheimer’s findings. Study 2 indeed showed
that stereotype threat in schoolgirls can be observed with students
taken from the general population, which is what Keller and
Dauenheimer claimed on the basis of their own findings with older
students. The fact that the stereotype threat effect in both investigations (i.e., Keller & Dauenheimer, 2003; our Study 2) was found
when participants’ math grades were controlled may seem inconsistent with STT. But as revealed by the importance ratings from
Study 2 (not available in Keller and Dauenheimer’s study), most
participants identified highly with the stereotyped (math) domain,
which according to STT is a crucial condition for stereotype threat
to occur.
Second, not only can the present findings be taken as evidence
that middle school girls are affected by stereotype threat at school,
it also seems that this phenomenon is even more problematic than
once assumed. Indeed, here the girls did not have to take a real
math test; they exhibited a performance deficit (related to visual
memory) when they were simply erroneously led to believe that
they were taking such a test. This finding suggests that schoolgirls

are influenced by the negative stereotype about their gender’s math
ability on any high-pressure test that is correctly or incorrectly
viewed as assessing mathematical skills. The task we used is
thought to tap a variety of skills (visual–perceptual and visual–
spatial) as well as cognitive and metacognitive processes (attention, organization, and strategy use) that are basic components of
academic performance (e.g., Kirkwood et al., 2001). Our findings
indicate that at least some of these fundamental skills and processes can be temporarily disrupted in girls who simply believe
they are taking a math test. The disruption is perhaps due to
intrusive thoughts (such as “These exercises are too difficult for
me”; see Brown & Josephs, 1999; Cadinu et al., 2005) and the
impact such thoughts might have on working memory capacity
(Schmader & Johns, 2003; see also Aschcraft & Kirk, 2001) and
executive-processing resources (Croizet et al., 2004; Inzlicht,
McKay, & Aronson, 2006). These processes, however, were not
the focus of our investigation.
Third, whatever its exact nature, the interference associated with
the stereotype threat condition in the mixed-gender setting was
eliminated in the same-gender setting. This finding is another
important if not key contribution of the present research. Once
again, there are ample reasons to believe that gender composition
has an effect on the emergence of stereotype threat (Inzlicht &
Ben-Zeev, 2000, 2003; Sekaquaptewa & Thompson, 2003). So far,
however, direct evidence in real classroom environments has been
lacking. The elimination of stereotype threat interference in the
same-gender setting enhances the ecological validity of past laboratory findings and provides incentive for further investigation in
the schools. At first glance, the findings of Study 2 may give the
impression that the physical presence of the opposite gender is
needed for stereotype threat to occur in schoolgirls taking math
tests (or tests perceived as such). In Study 1, however, the girls
worked alone, and this setting did not eliminate their performance
deficit in the geometry condition. The presence of the opposite
gender, then, does not seem to be a necessary condition for the
intervention of the negative gender stereotype in a school context,
at least among middle school girls. The results obtained in the
same-gender condition are hard to reconcile with the claim that,
because of its visual–spatial component, women are intrinsically
inferior to men on the ROCF recall memory task (e.g., BennettLevy, 1984; Vingerhoets, Lannoo, & Wolters, 1998). Although the
complex figure used here was an adaptation of the original one, our
findings are more consistent with the alternative view that men and
women do not in fact differ in the visual–spatial abilities required
by this task (see also Berry, Allen, & Schmitt, 1991; Boone,
Lesser, Hill-Gutierrez, Berman, & D’Elia, 1993; Gagnon, Awad,
Mertens, & Messier, 2003).
Lastly, the nomination findings help understand why the stereotype threat effect was neutralized among girls in the same-gender
setting. As expected, for girls in the stereotype threat condition, the
presence of only same-gender classmates was associated with a
greater tendency (than in the mixed-gender setting) to nominate
high-math-ability girls as opposed to both low-math-ability girls
and high-math-ability boys. Assuming that positive role models
have to be particularly salient for this tendency to occur, one can
expect that girls in the same-gender setting will not experience
stereotype threat (Marx et al., 2005), which is exactly what we
found. And the mediation findings using participants’ nominations
as a mediator were clearly consistent with this explanation. Fur-
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thermore, the girls’ tendency to nominate high-math-ability girls
was found in every condition but the one in which they underperformed (i.e., geometry test in a mixed-gender setting). This finding
can be taken as reasonable evidence that the salience of positive
role models is the rule rather than the exception among schoolgirls
in the natural context of school, at least with children of this age.
Consistent with this argument, social comparison studies in this
context have shown that the vast majority of middle school students compare their math grades upward with same-gender classmates (Blanton, Buunk, Gibbons, & Kuyper, 1999; Dumas, Huguet, Monteil, Rastoul, & Neslek, 2005; Huguet, Dumas, Monteil,
& Genestoux, 2001), with a beneficial effect on their performance
(see also Huguet, Galvaing, Monteil, & Dumas, 1999, for experimental evidence that upward comparison with same-gender peers
can facilitate performance). Clearly, on the basis of our data,
stereotype threat can be considered as running counter to girls’
default mindset because it decreases the salience of counterstereotypic group members (i.e., high-math-ability girls) to the
benefit of stereotypic ones (i.e., low-math-ability girls as well as
high-math-ability boys).
The present findings also have several implications for educational practices. One implication concerns the controversy about
the merits of single-gender over coed education. Added to the fact
that both boys and girls performed better in the same-gender
setting than in the mixed-gender setting (Study 2), the elimination
of stereotype threat in the former setting may be taken as a serious
argument for separating the genders. After all, if such a separation
could minimize the deleterious effects of gender stereotypes, why
not make use of it? Several points must nevertheless be made here.
First of all, although same-gender education may help prevent
stereotypes from taking effect downstream (i.e., in testing situations), it is ineffective if not detrimental upstream (i.e., stereotype
formation and propagation), which is obviously not satisfactory.
As indicated by a myriad of findings in the social-categorization
literature (e.g., Cadinu & Rothbart, 1996; Dovidio, Glick, & Rudman, 2005; Gaertner & Insko, 2000; Otten & Moskowitz, 2000;
Tajfel & Turner, 1979), putting individuals into separate groups
typically strengthens (or even creates) stereotypes rather than
reducing them and the consequences they trigger. Clearly, if samegender education leads to better performance in the classroom but
generates tension and discrimination outside, it is undesirable or at
the very least should be used with caution (i.e., temporarily rather
than on a regular basis). In line with this argument, Rosenthal and
Crisp (2006) demonstrated that interventions designed to reduce
separation and intergroup boundaries between the two genders
undermine stereotype threat in women. Second, our findings show
that it is not the sheer presence of men or boys that is problematic.
We agree with Inzlicht and Ben-Zeev (2000) that being outnumbered by men or boys typically leads women and girls to increased
awareness of their gender-group stereotypes and thus of stereotype
threat. However, girls worked alone in Study 1 (i.e., in the absence
of any members of the opposite gender), yet this arrangement did
not prevent their performance deficit from showing up in the
threatening condition. Finally, separating the genders is not the
only way to proceed at the practical level. Johns et al. (2005), for
instance, showed that teaching students about stereotype threat is
an efficient means of reducing its detrimental effects in testing
situations. This option is especially attractive, as it may also help
people propagate counter-stereotypic views within their social
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network, including among their own children, which would be
effective both downstream and upstream. Additional interventions
(for reviews, see Ben-Zeev et al., 2005; Maass & Cadinu, 2003)
can be found in Aronson et al. (2002), who showed that exposing
students to an incremental view of intelligence can help mitigate
the impact of stereotype threat (see also Good et al., 2003).
Likewise, the two studies reported here provide further evidence
that redefining the context in which a test is taken (in a way that
is less threatening) is a powerful solution to this problem (see also
Cadinu, Maass, Lombardo, & Frigerio, 2006; Croizet & Claire,
1998; Croizet et al., 2004; Spencer et al., 1999; Steele & Aronson,
1995). Actions that heighten performers’ levels of expectation
(Cadinu, Maass, Frigerio, Impagliazzo, & Latinotti, 2003), promote self-affirmative thoughts prior to test taking (Cohen, Garcia,
Apfel, & Master, 2006; Croizet & Després, 2003; see also Spencer,
Fein, & Lomore, 2001), or increase the accessibility of positive
role models (Blanton, Crocker, & Miller, 2000; Marx et al., 2005;
McIntyre, Paulson, & Lord, 2003) also represent valuable options.
Identifying effective interventions and specifying their boundary conditions remains a crucial challenge for both scientists and
teachers. Our data show that middle school girls are affected by
stereotype threat in quasi-ordinary classroom circumstances, and
we have every reason to believe that they will go on being
underrepresented in scientific disciplines and careers if this challenge is not taken seriously. We hope that our work will provide
new impetus in this direction.
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Zanna (Ed.), Advances in experimental social psychology (Vol. 34, pp.
379 – 440). San Diego, CA: Academic Press.
Stricker, L. W., & Bejar, I. I. (2004). Test difficulty and stereotype threat
on the GRE general test. Journal of Applied Social Psychology, 34,
563–597.
Stricker, L. W., & Ward, W. C. (2004). Stereotype threat, inquiring about
test takers’ ethnicity and sex, and standardized test performance. Journal
of Applied Social Psychology, 34, 665– 693.
Tajfel, H., & Turner, J. C. (1979). An integrative theory of intergroup
conflict. In W. Austin & S. Worchel (Eds.), The social psychology of
intergroup relations (pp. 33– 48). Pacific Grove, CA: Brooks/Cole.
Vingerhoets, G., Lannoo, E., & Wolters, M. (1998). Comparing the ReyOsterrieth and Taylor Complex Figures: Empirical data and metaanalysis. Psychologica Belgica, 38, 109 –119.
Waber, D. P., Bernstein, J. H., & Merola, J. (1989). Remembering the

Rey-Osterrieth Complex Figure: A dual-code, cognitive neuropsychological model. Developmental Neuropsychology, 5, 1–15.
Walton, G. M., & Cohen, G. L. (2003). Stereotype lift. Journal of Experimental Social Psychology, 39, 456 – 467.
Wicherts, J. M., Dolan, C. V., & Hessen, D. J. (2005). Stereotype threat
and group differences in test performance: A question of measurement invariance. Journal of Personality and Social Psychology, 89,
696 –716.
Wigfield, A., Eccles, J. S., Yoon, K. S., Harold, R. D., Arbreton, A.,
Freedman-Doan, K., et al. (1997). Changes in children’s competence
beliefs and subjective task values across the elementary school years: A
three-year study. Journal of Educational Psychology, 89, 451– 469.
Yzerbyt, V. Y., Muller, D., & Judd, C. M. (2004). Adjusting researchers’
approach to adjustment: On the use of covariates when testing interactions. Journal of Experimental Social Psychology, 40, 424 – 431.

Appendix

Figure A1. Adapted from the Rey-Osterrieth Complex Figure (ROCF)
recall memory task, “Le Test de Copie d’une Figure Complexe [The
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