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Abstract The present study examined the effect of gender-
based stereotype threat (ST) on the mathematics performance
of high school students in Uganda, East Africa, as moderated
by students’ stereotype endorsement and/or their perceptions
of stereotypic expectancies by others. Participants were 190
ninth grade students (age 1415, senior 2, in Uganda) from
all-female and coed boarding schools. Only perceived stereo-
typic expectancies by others significantly moderated ST ef-
fects on performance. A reminder of cross-gender compari-
sons led both young women and young men to underperform
if they assumed that the researchers expected their own gender
to do worse than the other gender. Importantly, students’ per-
ceptions of the stereotypic expectancies of authority figures
(i.e. researchers) mattered more for predicting their math per-
formance than did students’ own endorsement of stereotypes.
Collectively, these findings support a basic assumption of ST
theory— that knowledge of a cultural stereotype is a prerequi-
site to the ST experience. Therefore, studies conducted with
younger samples and in diverse cultural contexts should es-
tablish participants’ awareness of the stereotype in question.
Also, regarding gender and math stereotypes, it should not be
assumed that males will always be immune from stereotype-
based performance deficits on quantitative tasks when tested
in different cultures. Finally, results suggest that conveying an
expectation that young men and young women have equal
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ability and potential might be important to preventing ST
among younger age groups.
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Statistics show that women participate in science and engineering
at much lower rates than do men (National Science Foundation
2015). Theory and research has suggested that these disparities in
participation are partly a function of gender stereotypes that re-
strict women to the pursuit of careers congruent with gender
roles. For example, when subtly reminded of negative ability
stereotypes about their group in a given domain, some individ-
uals perform more poorly than they otherwise would (Steele and
Aronson 1995). Indeed, meta-analyses (Nguyen and Ryan 2008;
Picho et al. 2013) reveal that this phenomenon, stereotype threat
(ST), also affects the performance of some women in quantitative
domains. The deleterious impact of ST has been extensively
documented (Armenta 2010; Kiefer and Sekaquaptewa 2007,
McGlone and Aronson 2006; Spencer et al. 1999; Van Loo
and Rydell 2014), but a key limitation of this research has been
the reliance on studying college-aged adults in Western cultures.

Although individuals from Western cultural contexts consti-
tute only 12% of the world population, a disproportionate
amount of psychological research is based on samples from these
societies. Henrich et al. (2010) argue that Western, Educated,
Industrialized, Rich, and Democratic (WEIRD) societies differ
psychologically from the rest of the world. The dearth of ST
research in non-WEIRD samples raises concerns about the extent
to which stereotype threat exists as a real phenomenon in other
cultural contexts. Given that gender stereotypes are culturally-
defined constructs that show both some consistency but also
variation across cultures (Cuddy et al. 2015; Eagly 1987), there
is a need for more data on this important phenomenon coming
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from understudied cultural contexts. For example, in a recent
meta-analysis of stereotype threat effects among the same age
group we investigate, Flore and Wicherts (2015) report evidence
of a small effect of stereotype threat undermining female adoles-
cents’ math performance in the published literature (d = —.22),
but they note that 94% of the studies included in their meta-
analysis were carried out in one of four developed countries:
the United States, Italy, France, or Germany. To increase the
published data on this phenomenon from other non-WEIRD
contexts, the present study examined the effect of gender-based
ST on the mathematics performance of high school students in
Uganda, East Africa.

Stereotype Threat in a Non-WEIRD Culture

The theory of stereotype threat (ST) postulates that students
might underperform on cognitively challenging tasks when
made aware of the possibility that their performance could
confirm prevalent negative stercotypes about their group
(Steele 1997). As applied to gender and math, the mere sug-
gestion that boys and men are mathematically superior to girls
and women has been shown to impair women’s performance
on mathematical tasks (Schmader and Johns 2003; Schmader
et al. 2008). The integrated process model of stereotype threat
specifies that simple reminders of self-relevant negative ste-
reotypes can activate conflicting propositional links between
one’s self-concept relative to one’s identification to both the
stereotyped group and the domain in question, that is, “My
group does not have this ability, I am like my group, but I
think I have this ability” (Schmader et al. 2008, p.338). The
cognitive imbalance among these propositions is thought to
increase physiological threat, meta-cognitive processing of
one’s behavior, and active efforts to suppress negative
thoughts and feelings. Unfortunately, efforts allotted to these
vigilance and suppression processes can result in deficits in
cognitive processing and subsequent degradation in perfor-
mance, which paradoxically seems to confirm the very stereo-
type one was so motivated to disprove (Schmader et al. 2008).

The generalizability of ST to an African cultural context is
an important empirical question because Uganda is culturally
distinct from the United States and other WEIRD societies
where most ST research has been conducted. Compared to
those countries where stereotype threat has typically been in-
vestigated, Uganda is a relatively more collectivistic culture
that emphasizes interdependence and fulfilling social roles
among its members but also a less masculine culture with
somewhat weaker gender-role differentiation (Hofstede
1980; Hofstede et al. 2010; Rarick et al. 2013). Based on
social role theory, enacting gender roles reinforces gender dif-
ferences in behavior which reifies gender stereotypes (Wood
and Eagly 2010). Research also indicates that gender stereo-
types are more pronounced in individualistic cultures

@ Springer

compared to collectivist cultures where men are seen as more
similar to women on the previously-mentioned individualistic
and collectivist traits (Cuddy et al. 2015). Therefore, the ways
in which Uganda differs from the WEIRD cultures where
stereotype threat has typically been documented could raise
some questions as to whether gender-based stereotype threat
would be experienced by young women in this culture.

However, despite these variations on dimensions of cultur-
al differentiation, there is some reason to suspect that stereo-
type threat could be experienced by young Ugandan women.
First, there is evidence of a gender gap in math that favors
young men. The annual performance data from Uganda’s
National Assessment of Progress in Education (NAPE) ad-
ministered by Uganda National Examinations Board
(UNEB) consistently reports gender disparities in mathemat-
ics at both elementary and high school levels (UNEB 2013).
This math gender gap favoring males varies by region (UNEB
2012), and it is larger in the more rural, economically under-
developed regions, such as Northern Uganda where our study
took place.

In addition, there is evidence that the math = male stereo-
type equation exists in Uganda. Both survey and qualitative
research conducted with students from several schools located
in central Uganda reveals strong perceptions that mathematics
is a subject reserved for males (Kaahwa 2012; Kakooza 2004).
A longitudinal study exploring the mathematics experiences
0f99 Ugandan women from secondary school through college
(Kaahwa 2012) also reveals several deterrents to the pursuit of
mathematics among women, like stereotype endorsement
(Plante et al. 2013; Schmader et al. 2004) and solo status
(Beaton et al. 2007; Sekaquaptewa and Thompson 2002,
2003), which are also well documented as stereotype threat
moderators in WEIRD contexts.

Additionally, the only known published study on stereo-
type threat conducted in an African context found evidence
of ST among 10th grade high school female adolescents in a
coeducational boarding school in central Uganda (Picho and
Stephens 2012). In their study, a manipulation of ST impaired
performance among female adolescents attending a coed
school but had no effect on young women in a same-sex
(boarding) school. In the present investigation, we aimed to
replicate this prior evidence of stereotype threat among young
women in a coed school and also examine the potential roles
of knowledge of stereotype expectancies held by others and of
endorsement of gender stereotypes as potential moderators of
ST among Ugandan high school students.

Stereotype Threat Among Adolescents
A key criterion of experiencing stereotype threat is the knowl-

edge, but not necessarily the endorsement, of the stereotype
that others might hold about one’s group (Steele 1997).
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Surprisingly, research seldom measures or analyzes variability
on these variables. Rather, it is assumed that subtle primes of
gender or race will bring prevalent cultural stereotypes to
mind. However, subtle manipulations such as reminders of
one’s gender or mere mention of gender comparisons can only
activate a sense of threat if girls and women have clear knowl-
edge of the negative stereotypes about their group and an
expectancy that they might be applied to them (Schmader
and Johns 2003). Although such subtle manipulations might
activate stereotype threat among the college-aged samples
typically studied in WEIRD samples (Nguyen and Ryan
2008), when examining stereotype threat among younger
samples, this assumption of consensual stereotype knowledge
or expectancies cannot be taken for granted.

Developmentally, children learn stereotypes across a series of
developmental stages (Martin et al. 1990). Stereotype awareness
begins in early childhood (McKown and Strambler 2009), and
the ability to directly infer others’ stereotypes about social groups
increases between the ages of 5 and 11 (McKown and Weinstein
2003). On average, by early adolescence, most individuals have
developed sufficient knowledge of broad cultural stereotypes
(Enesco et al. 2005; Martin et al. 1990; McKown and
Strambler 2009). However, because development does not occur
uniformly across individuals, there is likely to be considerable
variation among adolescents in their knowledge of gender ste-
reotypes. For example, variation in stereotype knowledge might
be a result of individual differences in exposure to stereotypes at
a micro-cultural level (i.e., direct interaction with family and
peers at home and at school). Indeed, one study conducted with
young children found a link between individual differences in
cultural socialization practices among parents of the children in
the study and children’s knowledge of broadly held stereotypes
(McKown and Strambler 2009). Furthermore, Tomasetto et al.
(2011) found that elementary school-aged girls did not exhibit a
typical stereotype threat effect if their mothers explicitly rejected
stereotypes about gender differences in math ability.

The gender stereotypes that students learn come not only
from their parents but also from the performance differences
that they do or do not observe from their peers. Meta-analyses
of gender differences in mathematical performance suggest
that gaps in math performance and participation, to the degree
that they exist at all, are not observed until late adolescence
and college (Hyde et al. 1990, 2008). Thus, if children develop
stereotyped expectancies based on what they directly observe
among their peers, there might be considerable variability in
stereotype knowledge and expectancies that are held among
female and male adolescents compared to the assumptions
researchers make about consensual stereotypes held among
college students. Based on this reasoning, we speculated that
variability in the expectation of being stereotyped could be an
important moderator to adolescents’ experience of stereotype
threat, especially in a non-WEIRD culture with relatively less
evidence of the prevalence of gender stereotypes.

The Current Research

The present study was designed to examine how a subtle
reminder of gender differences in mathematical performance
would affect performance among male and female adolescents
in Northern Uganda on a test of mathematical ability. Because
of the exploratory nature of this study in this cultural context,
alternative hypotheses were tested. On the one hand, the ma-
nipulation used has led to the underperformance of women,
but not of men, in other published research using college aged
students in the United States (Forbes and Schmader 2010;
Johns et al. 2005; Schmader and Johns 2003). Thus, one hy-
pothesis is that a reminder of gender differences in math per-
formance (compared to control) would impair the perfor-
mance of young women, but not of young men (Hypothesis
1). However, we recognized that research in Western samples
has typically assumed that students would be aware of a cul-
tural stereotype dictating male superiority in math and, in a
new cultural context and with an adolescent sample, it was not
clear that this assumption would be valid.

We further examined whether students’ perceptions of ste-
reotypic expectancies held by others (i.e., the researcher in this
case) would moderate ST effects on the mathematics perfor-
mance of high school students in Uganda, East Africa. Thus,
the alternative hypothesis is that ST would impair young
women’s math performance to the extent that students expect
those evaluating their performance to believe that young men
are better than young women are at math (Hypothesis 2).
Finally, we sought to distinguish the effects of these expectan-
cies from students’ own endorsement of gender stereotypes to
better isolate the role that stereotype knowledge plays in mod-
erating effects. We thus tested a third hypothesis that students’
own stereotypes (rather than the stereotypes they expect others
to hold) moderate the effects of ST on math performance
(Hypothesis 3). Supplementary analyses on a sample from
an all-female school are also provided. Because prior research
found no evidence of stereotype threat among students attend-
ing a female-only school (Picho and Stephens 2012), we did
not have strong predictions for this sample.

Method
Sample

The study received ethics approval from the first author’s aca-
demic university in the United States and was conducted in two
schools in Northern Uganda—a region that endured a two-
decade long civil war that has left it significantly impoverished
both economically and educationally relative to the rest of the
country. Based on 2013 reports by the Uganda National
Examinations Board (UNEB), the participating school in our
study ranked as performing near national averages.
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Our final primary sample included a total of 128 ninth
grade students (65 young men, 63 young women; age 14—
15; senior 2 in Uganda) from a coed boarding school. An
additional 62 female adolescents from an all-female school
were also run through the same procedure and analyzed sep-
arately. A male research assistant unaffiliated with either
school distributed consent forms to a total of 263 (195 from
the coed school) students at the end of the school term and
signed forms (participant assent and guardian/parent consent)
were returned by interested parties at the beginning of the
following term. Response rates were extremely high
(93.3%), and attrition over the course of the 3-week study
period was 20%.

Procedure

Students were assigned to control and experimental conditions
using a unique six-digit index number that was randomly
assigned to individual students at the beginning of the study
and prior to administering the surveys. The third digit of the
index number represented assignment to the control condition
(1) or experimental condition (2). The last three digits of the
six digit index number uniquely identified participants in each
condition.

Data collection occurred in three phases, each one week
apart. First, a pretest of math performance was administered
by mathematics teachers one week after students had returned
from their vacation and after all consent forms had been col-
lected. This pretest was framed by teachers as an assessment to
gauge their mastery of material covered in previous terms. The
following week, students assigned to the control condition com-
pleted the study as a group in a separate classroom from those
assigned to the threat condition. They first completed a battery
of psychological measures (in the order reported in the follow-
ing section), followed by the manipulation of ST and a post-test
measure of math performance one week later. Students received
the ST manipulation as part of the task instructions attached to
the first page of the math test. The same manipulation was also
read out loud by the male research assistant. The PSAT was
presented as a problem-solving exercise to students in the con-
trol condition and as a math test diagnostic of ability to those in
the ST condition. Additionally, participants in the ST condition
were told that, previously, gender differences had consistently
been shown on the math test, but the direction of this difference
was left unspecified.

Priming instructions for the ST condition were as follows:

You are about to take the Math Achievement Test
(MAT). The MAT is a test of one’s mathematical skills,
and has been reliable in predicting students’ ability to
excel in future advanced levels of mathematics courses.
In the past, the MAT has successfully distinguished stu-
dents with a natural ability to excel in mathematics from
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those lacking the skills to be successful in math. The test
has also consistently shown there to be differences in
performance between boys and girls. In today’s session
we want to get a measure of your math ability using
MAT. You may find some of the questions challenging,
however, they are all in the range of ability for most
college students. We ask that you take this test seriously
and make a genuine effort so that we can collect accurate
data. Your performance on this test will be used to help
us establish performance norms for men and women.
After the test, we will provide you with feedback about
your performance and ask you some questions about the
test-taking experience. Please answer the questions pro-
vided below to the best of your ability. Your perfor-
mance on this exam will be compared to the perfor-
mance of senior 2 boys taking the same test. Good
Luck!

Students in the control condition received the following
instructions:

In today’s session we would like you to complete a
problem solving task. This task is not diagnostic of
any ability —it is just a simple exercise that allows us
to study how people work at problem solving. You
may find some of the questions challenging, however,
they are all in the range of ability for most senior 2
students. We ask that you take this exercise seriously
and make a genuine effort to solve the problems so that
we can collect accurate information. Your performance
will be used to help us understand the different factors
that are related to problem solving processes.
Afterwards, we will give you with feedback about how
you did and ask you some questions about the problem
solving exercise.

All students were given 35 min to complete the test.
Afterwards, participants also completed a post-study question-
naire assessing stereotype endorsement and perceived re-
searcher expectations, followed by student debriefing which
lasted approximately 20 min.

Measures

All measures were administered in English, an official lan-
guage in Uganda. For psychometric reasons (i.e., low psycho-
metric properties in this cultural context), von Hippel et al.’
(1997) sentence completion task was administered but not
utilized in our study. We analyzed patterns of missing data
for surveys in Stata 14 and found complete data for 75% of
participants. For the proportion of observations that had miss-
ing data on one or more items, the percentage of missing
values on individual items was quite low, ranging from 3.1%
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to 9%, except for one math identification item for which 13%
of responses were missing. The missing data were determined
to be missing completely at random. Therefore, composite
scores for multi-item scales used in our study were created
by averaging items for which data were available without
imputing missing values. This procedure, called available
item analysis (AIA), has been shown to yield parameter esti-
mates equivalent to other imputation methods across low
levels of missing data (Parent 2013).

For the mathematics test, answers to individual items were
scored 1 if correct or 0 if incorrect (or left blank). An overall
test score for each participant was then computed by adding
the number of items scored as correct. Because all students
who participated in the experiment completed the math test,
there were no missing data on the math test scores.

Math Identification

ST theory identifies domain identification as a necessary (al-
though not sufficient) condition for ST to occur. Therefore, in
line with ST theory, students’ level of math identification was
assessed prior to the manipulation. Math-identification was
assessed as participants’ average responses on the math-
identification subscale of Picho and Brown’s (2011) Social
Identities and Attitudes Scale (SIAS; « = .82). The five-item
subscale is anchored on a 7-point Likert scale ranging from 1
(strongly disagree) to 7 (strongly agree) such that higher
scores indicate stronger identification with mathematics. The
math identification scale constituted the following items: “I
value math,” “Doing well in math matters to me,” “Being
good at math will be useful to me in my future career,”
“Doing well in math is critical to my future success,” and
“My math abilities are important to my academic success.”
Only 4.1% (4 young men and 1 young woman) of the sample
did not identify with mathematics, and 7.6% (5 young women
and 4 young men) were neutral. Therefore the study sample
was mostly math-identified.

Perceived Researcher Expectations of Performance (PREP)

Students’ perceptions of how the researcher expected
males and females to perform was assessed by the
multiple-choice item: “I think the person who adminis-
tered this test expects that... (1) girls will perform much
better than boys (GMB), (2) girls will perform slightly
better than boys (GSB) (3) girls and boys will perform
equally well, (4) boys will perform slightly better than
girls (BSB), and (5) boys will perform much better than
girls (BMB).” To avoid drawing attention to these beliefs
prior to performance, this item was assessed in the final
survey.

Stereotype Endorsement

Students’ own endorsement of gender stereotypes was
assessed using a three-item stereotype endorsement survey
administered at post-test (Schmader et al. 2004). The survey
was anchored on a 7-point scale from 1 (szrongly disagree) to
7 (strongly agree) and consisted of the following items: “It is
possible that boys have more math ability than do girls,” “In
general, boys may be better than girls at math,” and “I don’t
think that there are any real gender differences in math ability”
(reverse scored). The stereotype endorsement subscale was
created by averaging scores across items. Higher scores on
the scale denoted higher levels of stereotype endorsement.
As with PREP, these items were assessed in the final survey.

Math Performance

Two separate tests were used to assess math performance prior
to and after the ST manipulation. The pre-test comprised s-
elect items from the 2007 Trends in International Mathematics
and Science Study (TIMSS), whereas items adopted from pre-
SAT (PSAT) practice tests were used as the dependent mea-
sure of performance. The pretest consisted of 18 questions (10
multiple-choice questions and 8 structured questions), and the
posttest comprised 23 test questions (18 multiple-choice and 5
structured questions). Plausible test scores ranged from 0 to 18
(for the pre-test) or 23 (for the posttest).

Results
Descriptive Analysis

A core assumption of stereotype threat is that people must be
aware of others’ stereotypes to be threatened by the possibility
of confirming them. Thus, before testing the alternative hy-
potheses we described previously, we first sought to analyze
students’ stereotyped expectancies overall and as a function of
condition. Descriptive statistics of Perceived Researcher
Expectations of Performance (PREP), along with stereotype
endorsement and PSAT scores, are presented in Table 1. A 2
(Treatment condition: control, ST) x 2 (Gender: males, fe-
males) ANOVA on PREP as a dependent variable revealed
only a significant main effect for gender, F (1, 121) = 15.33,
p < .001, np? = .112. Overall, only 23% of the sample en-
dorsed the math = male stereotype by reporting a number
higher than the scale mid-point, a tendency that was higher
in young men (31.8%, M = 3.54, SD = 1.10) than in young
women (12.1%, M = 2.85, SD = .97).

The absence of any effect of the manipulation on students’
expectancies suggests that some adolescents interpreted the
manipulation as implying that the researcher expected males
to outperform females whereas others saw it as an expectation
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Table1 Coed school: descriptive

statistics for PSAT, PREP, and Participants’ gender Treatment group Cohen’s d 95% C1
stereotype endorsement (Control-ST)
Non-threat Stereotype threat
n M (SD) n M (SD)
Math scores on the PSAT
Male 35 433 (1.91) 28 3.90 (1.93) 22 [-.72, .28]
Female 35 3.47 (1.47) 28 3.45(2.05) .01 [-.51, .49]
Perceived Researcher Expectations of Performance (PREP) scores
Male 35 3.46 (98) 28 3.64 (1.22) .16 [—.34, .66]
Female 35 3.00 (.85) 28 2.64 (1.10) 37 [-.87,.13]
Stereotype endorsement scores
Male 36 435 (1.44) 28 3.75 (1.86) .36 [-.86, .14]
Female 34 4.02 (1.59) 28 3.26 (1.77) 45 [-.95, .06]

Note. Discrepancies in sample sizes are due to missing data on the PREP and stereotype endorsement variables

that females would outperform males (the modal response was
an expectation of equal performance). Given that students did
not auttomatically assume that comparing males and females
implied an expectation that males would do better on the math
test, it seemed less likely that we would find support for
Hypothesis 1: The expectation that ST would impair only
young women’s but not young men’s math performance.
Rather, this initial analysis of stereotype expectancies made
it more essential to test Hypothesis 2: That any effect of our
ST manipulation on adolescents’ math performance would be
moderated both by gender and students’ perceptions of the
testing administrator’s stereotypes regarding how young men
and women would perform.

Testing Hypotheses 1 and 2

Math test performance was scored as number correct on the
PSAT. Overall, students’ performance was low, M = 3.82
(SD = 1.96), with no one scoring higher than 8 on the 23 item
test and with a non-significant, small difference in math perfor-
mance between male (M = 4.14, SD = 1.92, range = 0-8) and
female (M = 3.46, SD = .1.99, range = 0-8) adolescents,
#(126) = 1.96, p = .052, Cohen’s d = .347, 95% CI [-.003,
.695]. To test both Hypotheses 1 and 2, we conducted a hierar-
chical regression using Stata 14 (see Table 2a) in which students’
PSAT scores were regressed onto variables representing Gender
(0 = males, 1 = females), the ST manipulation (0 = non threat,

Table 2 Coed school: moderated

regression analyses for variables Variables Moderator
predicting math scores on the
PSAT (a) Perceived researcher expectancies (b) Stereotype endorsement
B SEB B B SEB B
TIMSS .20 .09 27 .19 .09 25%
Treatment (ST = 1) -2.23 1.10 —.57* -1.41 1.10 -.35
TIMSS*treatment .16 13 33 12 .14 23
Gender (female = 1) -47 48 =12 —-42 49 =11
Moderator -13 31 -.07 .02 22 .02
Gender x treatment .58 2 13 25 72 .05
Gender x moderator 43 49 15 -.09 .30 —.06
Treatment x moderator 72 43 31 23 .30 .14
Gender x treatment X moderator —2.04 .65 —.56%* =33 42 -.15
R 23 14
R? (adjusted) .16 .08
Ffor AR 9. 74 62

Note. Only final model results are shown. For the variable Treatment, 0 = control, 1 = experimental group (ST)
TIMSS Trends in International Mathematics and Science Study

*p<.05. % p< 01
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1 = ST), and PREP (mean centered). Pretest performance on the
TIMMS and its interaction with the ST treatment variable were
also included in the model as covariates to correct for potential
bias in testing the interaction between the moderator and the ST
treatment variable (Yzerbyt et al. 2004). Thus, the three-block
hierarchical regression model included two covariates (TIMSS,
TIMSS x ST interaction, and three independent variables: gen-
der, ST condition, and PREP), two-way interactions between the
independent variables, and a three way interaction of the same,
entered successively.

Results from the full model yielded a significant main ef-
fect for ST, = —.57, p = .045, which was qualified by a
significant three-way interaction among gender, ST, and
PREP, 3 =—.56, p =.002 (see Table 2a). No other main effects
or interactions were significant. Thus, given the lack of a
Gender x ST interaction, there was no support for
Hypothesis 1, but the significant three-way interaction yielded
support for Hypothesis 2 that gender differences in math per-
formance would be moderated by both stereotype threat and
stereotype expectancies. The aforementioned moderating ef-
fect is depicted in Fig. 1.

Using procedures outlined by Aiken and West (1991), the
significant three-way interaction was probed using simple slopes
analysis, and in line with predictions, we explored the two-way
interactions of participants’ gender x Perceived Researcher
Expectancies in Performance (PREP) within each level of stereo-
type threat (ST or not; see Fig. 1). Looking within the context of
activated stereotype threat, the more young men believed that the
researcher’s expectancies leaned toward males doing better, the
better their PSAT performance (3 = .52, t = 2.53, p = .01; see
Fig. 1a). The opposite pattern emerged among young women.
The more young women thought that the researcher’s expectan-
cies leaned toward males doing better, the lower their perfor-
mance (3 =—.46, t=-2.61, p = .01). Said another way, the more
strongly young women believed that the researcher’s expected
females to perform well, the higher was these young women’s
actual performance.

Turning to the context in which ST was not activated,
young men’s and young women’s beliefs about the re-
searcher’s expectations had no influence on their actual per-
formance (Ben = 01, £ = .07, p = .94; Byomen = —-25,
t=-1.18, p = .24; see Fig. 1b). Thus expectancies alone were
not sufficient to induce performance differences among young
men and women; instead, expectancies were related to perfor-
mance only within the context of stereotype threat.

Testing Hypothesis 3

We next sought to isolate the moderating role of stereotype
expectancies that students had for the testing administrator as
distinct from students’ own stereotype beliefs. Because stu-
dents’ endorsement of gender stereotypes were correlated with
their expectancies of being stereotyped (» = .28, p =.001), we

=4 "Young men

PSAT Scores
(No. Correct)

Young women

2 —

Males do better
+1 SD

Females do better
-1 SD

PREP
(a) Stereotype Threat

6

3 =4—Young men
Young women

PSAT Scores
(No. Correct)

Males do better
+1 SD

Females do better
-1 SD

PREP
(b) No Stereotype Threat
Fig. 1 Math performance as a function of students’ gender, Stereotype

Threat (ST), and Perceived Researcher Expectancies on Performance
(PREP)

tested Hypothesis 3, which is an alternative hypothesis that ST
effects on students’ math performance would be moderated by
their own endorsement of gender stereotypes. Our aim was to
rule out the possibility that students’ own endorsement of
gender stereotypes explained the effects we reported previous-
ly. To assess the possible moderating effect of stereotype en-
dorsement, we repeated the prior analysis including stereotype
endorsement in place of PREP as the moderator. Results from
the full model yielded no significant main or interaction ef-
fects (see Table 2b).

Supplementary Analyses: All-Female School Sample

Finally, during data collection, the same procedures, manipu-
lation, and measures were used with a sample of 62 female
adolescents recruited from an all-female school. Prior work on
ST among adolescents has been mixed, with some finding
evidence for (Huguet and Regner 2007, 2009) and against
(Ganley et al. 2013) the phenomenon in this age group.
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Also, the only known published study on adolescents in an
African setting found evidence for ST among female adoles-
cents in a coed school, but not in a same-sex school (Picho and
Stephens 2012). Given that prior research suggests no effect of
stereotype threat in an all-female setting (Picho and Stephens
2012), we did not have strong hypotheses that the manipula-
tion either alone or moderated by stereotyped expectancies
would affect performance. However, we summarize here par-
allel analyses (excluding gender as a factor given the all-
female sample) with this supplemental sample.

Table 3 shows descriptive statistics of female adolescents on
math performance, perceived researcher expectancies, and ste-
reotype endorsement. As with the coed students, students’ per-
formance on the PSAT was low (M = 2.29, SD = 1.44), with no
scores above 6 on the 23 item test. Low mean scores on the
variable PREP indicated that, on average, adolescents from the
all-female school perceived that the researcher expected females
to perform better than males do. However, a one way ANOVA of
threat condition on PREP revealed no significant differences
between the threat and non-threat conditions on perceived re-
searcher expectancies, F(1, 60) = 1.33, p = .25.

Second, when the same analytical model used with coed
students was used to test for the effects of ST and PREP on
performance, we observed no significant main or interaction
effects for stereotype threat in this sample (see Table 4). In
other words, in this all-female school sample, there was no
evidence that young women’s math performance was im-
paired by ST either alone or as moderated by their stereotype
expectancies. Finally, although students’ own endorsement of
gender stereotypes was again correlated with their expectan-
cies of being stereotyped, (= .30, p = .02), there were also no
significant effects of ST alone or in combination with stereo-
type endorsement predicting performance (see Table 4).

Discussion
The primary aim of the current study was to investigate ste-

reotype threat among adolescents in an under-studied cultural
context. Results from the present study revealed neither a

main effect of a stereotype threat manipulation on the math
performance of African adolescent girls, nor any moderating
effect of students’ gender stereotype endorsement on ST ef-
fects. However variation in stereotypic expectancies among
coed participants significantly moderated the effect of the ma-
nipulation on performance. Results from the female-only
school sample revealed neither a main effect of stereotype
threat nor any moderating effects of stereotypic expectancies
and stereotype endorsement on stereotype threat. However, it
is recommended that the null ST effects observed in the
female-only school sample be interpreted with caution be-
cause the sample size of participants was small (n = 62) and
null effects might have been a result of inadequate power.
Taken together, our results suggest that in this particular
cultural context and within this age group, it is adolescents’
knowledge, and not internalization of gender stereotypes, that
might predict their susceptibility to experiencing ST effects.
The suggestion that researchers would be conducting cross-
sex comparisons led young men under stereotype threat to
underperform if they assumed the researchers expected young
women to do better and led young women to underperform if
they assumed the researchers expected young men to do bet-
ter. Thus, it should not be assumed that young men will always
be immune from performance deficits on quantitative tasks.
The experience of stereotype threat assumes knowledge of
a cultural stereotype, but as we have seen, this knowledge
might vary greatly with younger samples (and perhaps also
in novel cultural contexts). Therefore it is important to take
into consideration stereotype knowledge and as well as other
developmental ST factors when conducting research designed
to generalize existing findings to new populations. These var-
iables could very well account for some of the variability in
ST in adolescents and children and, as such, provide a means
to reconcile mixed findings in this under-studied population.
That said, it is unclear whether the variance in stereotypic
expectancies observed in our study was due to cultural or
developmental factors. There simply is not sufficient empiri-
cal research regarding cultural climate in Uganda as it relates
to math and science education. The limited amount of research
in Uganda (Kaahwa 2012; Kakooza 2004) seems to indicate

Table 3 Same-sex school:

descriptive statistics for PSAT, Variable Treatment group Cohen’s d 95% Cls
PREP, and stereotype (Control-ST)
endorsement Non-threat Threat
n M (SD) n M (SD)
PSAT math 26 2.54 (1.65) 36 2.11 (1.25) .30 [-.80, .21]
PREP scores 26 2.31(1.32) 36 2.39 (1.07) .07 [-.44, .57]
Stereotype endorsement 26 3.97(1.61) 36 3.91 (1.65) .04 [—.54, .47]

Note. Discrepancies in sample sizes are due to missing data on the PREP and stereotype endorsement variables

PREP Perceived Researcher Expectations of Performance
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Table 4 Same-sex school:
moderated regression analyses for Variables Moderator
variables predicting math scores
on the PSAT Perceived researcher expectancies Stereotype endorsement
B SEB B B SEB B
TIMSS 45 .15 66* 40 15 59
Treatment (ST = 1) 1.66 1.21 57 1.27 1.19 44
TIMSS*treatment -32 18 =76 -26 18 —.61
Moderator —.09 22 -.07 —10 18 —11
Treatment x moderator .04 31 .02 18 23 15
R 18 19
R? (adjusted) 12 11
F for A R 3.02.% .60

Note. Only final model results are shown. For the variable Treatment, 0 = control, 1 = experimental group (ST)
TIMSS Trends in International Mathematics and Science Study

*p<.05. % p< 0l

there might be less cultural consensus on gender stereotypes
concerning math ability. However, prior test scores and survey
data reviewed earlier suggests that a strong math = male bias
does exist in Uganda. Another possibility is that young chil-
dren and adolescents might not yet be fully aware of broader
cultural stereotypes and that stereotype awareness could vary
based on one’s exposure (or lack thereof) of these stereotypes
at the micro-cultural level (i.e. peers, and family). Indeed,
previous research indicates significant variation in the beliefs
of 4-8 year-old British children regarding gender differences
in academics (Hartley and Sutton 2013). Also, ST in female
adolescents is moderated by mothers’ endorsement of gender
stereotypes regarding mathematics (Tomasetto et al. 2011). A
recent meta-analysis of ST in children revealed a small but
reliable effect, although tests of available moderators did not
explain the observed variability in effect sizes (Flore and
Wicherts 2015). It appears, based on findings from our study,
that stereotype knowledge might potentially explain the het-
erogeneity of effects especially in younger samples.

The absence of moderation by stereotype endorsement
in our sample is contrary to previous research where ste-
reotype endorsement has been linked to poorer perfor-
mance outcomes among women under stereotype threat
(Bonnot and Croizet 2011; Schmader et al. 2004). Either
the developmental or cultural characteristics of the present
sample could account for this discrepancy. We suspect
that being aware of the stereotype is such a critical as-
sumption of the phenomenon that variability along this
dimension (either due to age or cultural factors) is more
important than variation in personal beliefs. However, be-
cause our study was the first known study to examine
stereotype endorsement in a non-WEIRD context, it is
recommended that sufficient replication studies be con-
ducted in this context to validate our finding.

Limitations and Recommendations for Future Research

Earlier we noted that performance on the math test was low,
without much variability in test scores (none scored higher
than 8 on the 23 item test). Therefore one limitation to our
study was the restriction of range on performance that might
have decreased power and attenuated bivariate relations be-
tween variables (Shadish et al. 2002). A more sensitive math-
ematics test with more heterogeneity might have yielded ef-
fects much larger than what was observed in our study. Future
studies might benefit from using assessments that are difficult
enough to elicit ST but not so difficult that floor effects arise.

Second, although the sample used in the present study was
considerably large, variability on the variable PREP was un-
even, with smaller samples below, and above, the scale mid-
point respectively (i.e., 20.97% and 12.9% for coed females;
7.9%, and 38.1% for coed males). Thus the interpretation of
findings related to the moderation of PREP on ST is tempered
by the relatively small sample upon which these findings were
based. We do recommend, however, that future replication stud-
ies be conducted with larger samples to validate these findings.
We certainly acknowledge the need for a larger sample and
attempted to do so, but obtaining samples of understudied pop-
ulations in regions of the world without well-developed infra-
structure for research proved to be quite challenging.

Finally, study participants came from nationally ranked
low-performing schools situated in an economically
impoverished region of the country. This might explain the
floor effects on mathematics performance in our study, which
might not be generalizable to or representative of the perfor-
mance of the high school student population in Uganda. Thus
the scope of our findings probably should be limited to
Ugandan student subpopulations similar to that from which
the study samples were derived.
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Practice Implications

Findings from our study have implications for alleviating ST in
authentic learning environments. Student and teacher-student
interactions constitute a large part of the learning environment,
and the nature of these interactions could either exacerbate or
attenuate ST susceptibility among students from marginalized
social groups.

Research shows that (a) members of marginalized groups
rely on situational cues in the environment to assess the likeli-
hood of experiencing ST (Murphy et al. 2007); (b) interacting
with sexist males induces ST among female students (Logel
et al. 2009); (c) teachers’ expectations influence their behavior
toward students (Good and Brophy 2000) which contributes to
the ethnic achievement gap (McKown and Weinstein 2008);
and (d) teachers’ implicit bias negatively predicts the mathe-
matics performance of minority students (Peterson et al. 2016).
Collectively these and other studies show that stereotypic ex-
pectancies and the behaviors congruent with them create sub-
optimal learning environments which can and sometimes do
affect the performance of students belonging to stereotyped
social groups. Therefore, the finding that students exposed to
ST performed significantly worse when they believed that the
researcher expected their gender to perform poorly implies that
ST could be attenuated by fostering non-threatening learning
environments. The process of creating intellectually non-
threatening environments would, in part, require raising ST
awareness among teachers as well as providing them with prac-
tical strategies to promote equitable pedagogy. Studies show
that strategies such as blurring inter-group boundaries
(Rosenthal and Crisp 2006), emphasizing social identities asso-
ciated with positive ability stereotypes (Rydell et al. 2009), and
teaching students about stereotype threat (Johns et al. 2005)
might be useful in reducing stereotype threat among students
susceptible to the phenomenon.

Additionally, the finding that young men exposed to ste-
reotype threat performed less well when they believed that
females were expected to perform better seems to suggest that
despite positive stereotypes about their quantitative ability,
young men might not necessarily be exempt from similar per-
formance deficits that women under threat experience.
Therefore, explicit efforts by educators to convey an expecta-
tion that young men and young women have equal ability and
potential might also be an important means to prevent stereo-
type threat among younger age groups.

Finally, results showed that students’ perceptions of the
stereotypic expectancies of authority figures (i.e. researchers)
mattered more when it came to math performance than stu-
dents” own endorsement of stereotypes. This finding, which
could have resulted from cultural or developmental factors (or
both), highlights the importance of considering cultural and/
or developmental factors that might be present in samples
used to conduct ST research.

@ Springer

Conclusion

As noted, there has been a paucity of stereotype threat research
in non-WEIRD contexts and with adolescent populations, yet
diversity in research across various population groups is es-
sential to building a unified theory of stereotype threat. The
present study adds to the small literature in these populations
by examining stercotype threat effects on the mathematics
performance of high school students in a country that differs
from the United States and other Western European countries
where most ST research has been conducted, which is impor-
tant for a number of reasons.

It seems likely that ST might be moderated by different factors
in adolescent versus college-age groups. Thus efforts to remedy
ST among susceptible individuals in the early school years might
require extensive research with adolescent populations geared
toward a critical understanding of moderators of stereotype threat
in this age group. Accordingly, the present study contributes to
our understanding of stereotype expectancies as a moderator of
stereotype threat, a variable that has received surprising little
attention in the prior literature although it is often assumed to
be a fundamental assumption of the theory. Specifically, our
study’s findings show that as studies are carried out with younger
samples and in diverse cultural contexts, it becomes more impor-
tant to establish the basic assumption that participants have acti-
vated the stereotype in question.

Our study also improves our comprehension of ST in
African cultural settings. To that end, we hope that these find-
ings provide a platform for future research to conduct large,
confirmatory replication studies in these cultural settings. This
would significantly advance our understanding of the gener-
ality of the stereotype threat to other contexts culturally dis-
tinct from the West. Consequently, this research would inform
future efforts to tailor culturally and age-appropriate interven-
tions to counteract pernicious effects of the phenomenon and
level the playing field for young women and young men in
mathematics and science.
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